Ya. Karpov, V. Demenko, P. Lepikhin, O. Popova, R. Shevtchuk,
V. Sikulskiy, I. Taranenko, T. Yastremska

Series ENGINEERING EDUCATION
Cepin IHXKEHEPHA OCBITA

STRUCTURAL MATERIALS
HANDBOOK

KOHCTPYKLUIUHI MATEPIANA
AOoBIAHUK

2005



Devoted to the 75-th anniversary of the National Aerospace University
“Kharkiv Aviation Institute”



MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
INSTITUTE OF CONTENTS AND TEACHING METHODS

NATIONAL AEROSPACE UNIVERSITY
“KHARKIV AVIATION INSTITUTE”

Series ENGINEERING EDUCATION

STRUCTURAL MATERIALS

HANDBOOK

Yakiv Karpov
Vladislav Demenko
Petro Lepikhin
Olena Popova
Roman Shevtchuk
Valeriy Sikulskiy
Igor Taranenko
Tamara Yastremska

Editor-in-Chief Yakiv Karpov

Recommended by the Ministry of Education and Science of Ukraine
as teaching aid for students of higher technical educational institutions

Kharkiv 2005



V]IK: 620.22 (075.8)
UDK: 620.22 (075.8)

Koncrpykuiiini  martepiasm/ S.C. Kapmos, B.®. Jlemenko, ILII. Jlemixin, O.I'. Tlomosa,
P.II. llleBuyk, B.T. Cikynbscekuii, .M. Tapanenko, T.A. Scrpemcbka. — JloBimauk. — XapkiB: Hair. aepokocm.
yH-T “ Xapk. aBian. iH-1", 2005. — 246 c.

Structural materials/ Ya Karpov, V.Demenko, P.Lepikhin, O.Popova, R. Shevchuk,
V. Sikulskiy, I. Taranenko, T. Y astremska — Handbook — Kharkiv: National Aerospace University “Kharkiv
Aviation Institute”, 2005. — 246 p.

ISBN 966-662-125-8

JlOBiHUK MiCTHTD iHPOPMALIO OO PE3yIbTATIB €KCIEPUMEHTATbHUX TOCIIIUKEHb BIACTHBOCTEH
CY4YacHMX KOHCTPYKUIHHMX MarepiailiB, a TakoX 3araJbHOBIIOMMX CHCTeM iXx Bu3HaueHHs. [lus ycix
OCHOBHHX KJIaCiB MaTepialliB — METAJlB i CIUIABIB, KePaMiKy, MOJIMEpiB, KOMIIO3UTIB i HAIIBIPOBIAHUKIB —
HaBEeJICHO BJIACTHBOCTI  XIMIYHHX  €JIEMEHTiB, (i3MuHI Ta MEXaHI4HI XapaKTepPUCTHKH, SIKi
BUKOPHCTOBYIOTBECS TIPH TPOCKTYBaHHI Ta pO3pPAaXyHKaX HA MIOHICT IIHMPOKOTO KOJA CyYacHHX
KOHCTPYKITi.

Jns mpakTUYHOI 1H)KEHEPHOI MIiATOTOBKHM CTYACHTIB BUINMX TEXHIYHUX HABYAJIBHUX 3aKJIaliB, a
TaKO CTYACHTIB, AKi HaBYAIOTHCS 3a crnenianbHicTio “ [IpuknanHa niHTBicTHKA”, MPYU BUBYEHHI aHTIIIACHKOT
MOBH (TeXHIYHHUI mepeknan). Moxke OyTH KOPHCHHM THM CTYACHTaM, IO TOTYIOTHCS [0 CTaXKyBaHHS B
TeXHIYHNX yHiBepcuTeTax €ponu Ta CIIIA, a Takok iIHO3eMHHM TpOMaJITHaM, SKi HABYAIOTHCS B YKpaiHi.

In. 14. Ta6n. 79. bibmiorp.: 14 Ha3s

The handbook presents the information obtained from experimental investigation carried out in the
sphere of structural materials and its well-known systems of designation. For all main classes of materias:
metals and alloys, ceramics, polymers, composites, semiconductors there are chemical elements parameters,
physical and mechanical properties which are supposed to be used in structural design and stress analysis of
awide range of modern structures.

The handbook isintended for practical study by the students of higher technical universities, aswell
as by those students who are trained in “Applied Linguistics’ field when learning English (technical
trandation). It may also be useful for those students who are preparing for their practical training at
universities of Europe and USA, aswell asfor the foreign citizens who are trained in Ukraine.

Ilustrations 14. Tables 79. Bibliographical references: 14 names

Penenzentu: II-p TexH. Hayk, mpod. B.K. Ko,
II-p TexH. HayK, nmpod. O.5. Mosmosuy,
I-p TexH. HayK, npod. C.C. JloOpoTBOpCcHKHiA

Reviewed by: Doctor of Technical Sciences, Professor V. Kopyl,
Doctor of Technical Sciences, Professor O. Movshovich,
Doctor of Technical Sciences, Professor S. Dobrotvorskiy

I'pud mamano MiHICTEpCTBOM OCBITH 1 HAYKH YKpaiHU
(e Ne 14/182-2288.1 Bin 21.10.05 p.)
Sealed by the Ministry of Education and Science of Ukraine
(letter Ne 14/182-2288.1 dated 21.10.05)

ISBN 966-662-125-8

© HamionansHuit acpokocMigauit yHiBepcuTeT iM. M.€. JKyKoBchbKOTO
"XapkiBchkuii aBiariitauii incTuTyT , 2005

© Konekrus aBropis, 2005

© National Aerospace University “Kharkiv Aviation Institute”, 2005
© Group of authors, 2005



Preface.....

Chapter 1

Chapter 2

Chapter 3

Contents

............................................................................................................. 10
Common INFOrMAtION ........coiiiieiieeeee e 11
I R 1 00 To = 1 R = 1 0SS 11
1.2 Important ADDreviations...........cccoceieiincenseesee s 63
1.3 Symbols, Dimensions, and UNitS..........ccccceeceeeieeeciecciee e, 67
1.4  Important SI UNitSNamMES.........ccccveveeveenie e 100
1.5  NONMENIC UNITS . .cciiiiiiiiesieie e e 108
1.6 Nonmetric UnitsUsed in USA and UK .........cccccevviieniennnnne. 116
1.7 Selected CONVEISIONS........ccceeeiiieiiiecieecsieeeseeesre e sre e ssreeenree e 123
1.8 Fundamental ConStantsS..........cccceveerieereenieeneeseesee e eeeeneens 125
1.9 Tableof ElemMents........ccoiiiieninenece e 129
1.10 Physical Propertiesof Metals..........ccccevveveevieccecceecee v, 135
1.11  Common Hydrocarbon Groups.........cccceeveerereiieeseesessensnens 137
1.12 Mere Structures for Common Polymeric Materials................ 138
1.13 Trade Names and Characteristics for Plastic Materials.......... 144
General Designation Systems and Composition Ranges for
Engineering Materials..........ccocvieeieeiie e 147
2.1 Introduction to the Unified Numbering System of Metals

AN ALTOYS.....eeeeeeceeeee e 147
2.2 AISI/SAE and UNS Designation Systems and

Composition Ranges for Engineering Materials..................... 154
Properties of Selected Engineering Materials...........ccccccoeeueneen. 161
TN R B 1= S OSSPSR 161
3.2 Modulus of EISStICILY ....cccouvrieeeiieiie e 165
3.3 POISSON SREIO ....cciiiiiiieiiciesiee e 169
3.4 Strength and DUCHHILY ......cccoeevveieeiiieeeeeee e 172
3.5 Fracture Toughness (Plain Strain State).........cccecvveveeecieenee. 180
3.6 Linear Coefficient of Thermal EXpansion.........cccccceevvvvenennne. 182
3.7 Thermal CondUCLIVILY .......ccceveriiiieiierie e 186
3.8  SPECHTICHER ..o 189
3.9 Electrical RESISHVILY....ccccveieeiiieiieeesee e 192
3.10 Metal Alloys COMPOSItIONS........cccccuererrieeeneeniesee e 196

3.11 Glass Transition and Melting Temperatures...........cccccceeveenee. 198



References

4 CONTENTS
Chapter 4 Material Properties Charts.........cccoccevveiieiiiesee e 199
4.1 PropertiesChartsldea..........cccoeiiiiienieeiie e 199
4.2 Material-Property Diagrams ReVIEW ........ccccovvviveiieeniennnnnne, 208
421 Modulus-Density Chart .........ccooveieeninninnieeseeseeniens 208
4.2.2  Strength-Density Chart.........cccocoeeiieveeiie e, 209
4.2.3  Fracture Toughness-Density Chart...........ccccoecveieennne 209
424  Modulus-Strength Chart ........c..ccceveevieiinnieeceereene 211
4.2.5 Fracture Toughness-Modulus Chart............cccccveieennen. 213
4.2.6  Fracture Toughness-Strength Chart............ccccceeeveenee. 213
4.2.7 Loss Coefficient-Modulus Chart............cccccevvvnerinnenn, 216
4.2.8 Therma Conductivity—Thermal Diffusivity Chart........ 216
429 Therma Expanson—-Modulus Chart...........cccecveveenene 219
4.2.10 Normalized Strength-Therma Expansion Chart.......... 219
Chapter 5 Costs for Engineering Materials ...........cccocovevievieicecceecee e, 223
51 Stealsand AllOYS. ..o i 223
5.2  Graphite, Ceramics, and Semiconducting Materials............... 226
5.3 Selected POIYMESS ......coooieieeecee e 228
54 Selected Fiber and Composite Materials.........cccoeeeeveenerinenne 229
Chapter 6 Applications of Structural Materials .........cccccccevveiivcieciicceee, 231
6.1 Plain Low-Carbon and High-Strength, Low-Alloy Steels......233
6.2 Oil-Quenched and Tempered Plain Carbon and Alloy
SHEEIS. ..ot 234
6.3  SIXTOOl SEEEIS.....oiieeeee e 234
6.4 Austenitic, Ferritic, Martensitic, and Precipitation-
Hardenable Stainless Steals.......ooovvvieeiiiieieceee e, 235
6.5 Various Gray, Nodular, and Malleable Cast Irons.................. 236
6.6 Eight Copper AllOYS. ..o 237
6.7 Several Common Aluminum AllOYS......ccccccveveevieeiee e, 239
6.8 Six Common Magnesium AllOYS.......ccccvvvieeieeieesee e 240
6.9 Several Common Titanium AlIOYS.......ccccceveeeveeiiecie e 241
6.10 Commercial GlasseS........ccccvveveiieiienie e 242
6.11 Commercial ElastOmers .......ccccvoviiieniniiesie e 243
6.12 PlastiC MaterialS.....cccocvieeiiieiiieeie e 244



CONTENTS

Table1.1

Table 1.2

Table 1.3

Table1.4

Table1.5

Table 1.6

Table1.7

Table1.8

Table 1.9

Table1.10

Table1.11

Table1.12

Table1.13

List of Tables

Base Sl Units

(@ 7032 00):3 8T 0 7107050708 4 I O 67
S| Supplementary Units

JomaTtkoBl OTUHHUIIL Cl ......eoviiiiiiiiiie e 68
S| Special Named Derivative Units

[Toxinni oguHuLl CI, 110 MaKOTh CHELIATBHY HA3BY ...eververernreernnesss 68
S| Derived Units of Space and Time

[ToximHi OAUHUII BETUYHH, 1[0 OMUCYIOTh MPOCTIP 1 YAC.....eeennre.. 72

S| Derived Units of Periodic Processes and Phenomena
[ToxiaH1 OAMHUII BEJIMYMH, 1110 OMUCYIOTh MEP10IUYHI

TIPOTIECH T SBHIIIA «.uvveeeueeeesureeessnreesaanseessseesssseessanseessansesssaseeesanns 73
Derived Units of Mechanical Vaues

[Tox1aH1 OMUHUII MEXAHIUHUX BEITHUIH ..cevvvenrrererrnererersnnsesersnnnssees 74
S| Derived Units of Heat Values

[Tox1aH1 OMVHUII TEIUIOBUX BEITHUMH ..vvvvvrreieereeeerrerrssssissssssssseeessnes 77
S| Derived Units of Electric and Magnetic Vaues

IToxigH1 OAMHUII ETEKTPUYHUX 1 MATHITHUX BETUIHH ...vvveeeveennnse 81

Sl Derived Units of Optical Values and Electromagnetic
Radiation

[Tox1aH1 OAUHUII CBITJIOBUX BEJIWUYHUH OIITUYHOI'O

BUTIPOMIHEOBAHHS .. euveeeseeesnreesasessnesssnesessneesnsessanessnsnsssssessneesnneess 86
Sl Derived Units of Acoustic Values
[ToxiaH1 OAMHUII AKYCTUUHUX BEITHUMH ....vvveeeereeeeureeesneeessaseeesnns 87

Sl Derived Units of Values of Physical Chemistry and
Molecular Physics
[Toxigu1 oguHUIl Pi3UUHOT XIMIi Ta MOJIEKYJISIPHOT (PI3HKH ........... 88

Sl Derived Units of Atomic and Nuclear Physics, Nuclear
Reactions and lonizing Radiation

IToxigH1 OAMHUII ATOMHOI 1 IIepHOT (PI3UKH, ATSPHUX PEAKIIIHA

Ta 10HI3YIOUOTO BUMTPOMIHIOBAHHS .. vveenereesureesnseessneeessneesnneesneesnnnens 91

S| Derived Units of Solid State Physics
[ToximHi OAUHUIT (HI3UKHA TBEPIOTO TIITA ....eveeereerreeereeesseeeseeeseeass 94



CONTENTS

Table1.14

Table 1.15

Table 1.16

Table 1.17

Table1.18

Table1.19

Table 1.20

Table1.21

Table 1.22

Table 1.23

Table1.24

Table 1.25

Table 1.26

Symbols for Specified Values

[To3HAUEHHS CIIEIHATIBHUX BEIMUHH ..ovvvvvvrrneeeseeereeerssssnssssssessseessnnes

S| Derived Units of Space and Time
[Toxigai oguauUIl CI BeIu4uH, 110 OMUCYIOTh MPOCTIP 1 Yac..........

S| Derived Units of Mechanical Vaues
[Mox1aa1 oauHUI Cl MEXAHIUHMUX BEITHMUMH ....ceevvvnreeeeernneeseeesnneseres

Sl Derived Units of Electric and Magnetic Vaues
[Moxigui oguHuUIl Cl eeKTpUYHUX 1 MATHITHUX BEJIUYHUH...............

S| Derived Units of Heat Values
[MoxiaH1 0MHALY Cl TEITOBUX BETHMUMH ....eevvveeerrrneseerssnissseeesnanseeres

Sl Derived Units of Optical Values
[Toximni oguauUI Cl MPOMEHHCTHX 1 CBITIOBUX BEIMYNH
OTITHYHOTO BUTIPOMIHFOBAHHS ... .vvveesveeesseeesssessssessssenssssesssessssessnsenans

S| Derived Units of Acoustic Values
[Moxigu1 oguHUIL CI aKYCTUUHUX BEITAUMH ..eeeevveeeeveeeesneeeessneeeens

Sl Derived Units of Values of Physical Chemistry and
Molecular Physics
[Moximni oguauti Cl ¢hizudyHOT X1Mii Ta MOJEKYJISIPHOT QI3UKH ......

S| Derived Units of Atomic and Nuclear Physics
[Toxiga1 oguauUIl CI BeIUYrH aTOMHOT 1 IAePHOT (PI3UKH ..............

Sl Prefixes and Factors for Production Decimal Multiples and
Partite Units

[Ipedikcu CI Ta MHOKHUKH JI7Is1 yTBOPEHHS JECATKOBHUX

KPATHUX 1 YACTKOBUX OJIHHUITD .c...uvveeesuereessureesssnsnessasneesanseessanseesanns

Units Tolerate for Being Used Equally with Sl
OnuHUII, 10 AOMYCKAOTHCS JJIsI BAKOPUCTAHHS TIOPST 13
1031070307008 0. 0% B O

Units Allowable for Temporary Use
Onunuill G13UYHUX BEIUYUH, IO JOMYCKAIOTHCA 11 TUMYACO-
BOT'O BUKOPHCTAHHS .uvvveessvreessseesssssessssseesssssessssssessssssessssssessssssenssns

Nonmetric Units Used in USA and UK
HemeTpuuni onunwmili, mo BUKOpUcTOoBYI0ThCS B CIIIA Ta
BEIAKOOPHUTAHIT . .....veeiureeiiee et



CONTENTS

Table 1.27

Table 1.28

Table 1.29
Table 1.30
Table 1.31
Table 1.32
Table 1.33
Table2.1

Table 2.2

Table 2.3

Table2.4

Table2.5
Table 2.6

Table2.7

Table2.8
Table 2.9

Table2.10

Table2.11

Table2.12

Table2.13

Fundamental Physical Constants

DOYHIAMEHTATBHT (DIZUTHI CTAIL «veeveeereeenreeeseeesneeeseeesseesseeesneeenns 125
Physical-Chemical Constants

DIZUKO-XIMIUHI CTAMI e euuuvveeeeeiureeeesesssnseeesssssseeessssssseesssssssssesessnnsens 128
Chemical Elements Parameters.........ccocovveeevie v, 129
Selected Physical Properties of Metals..........ccccovvvcecceevievcece, 135
Some Common Hydrocarbon Groups..........ccceceveveeneeninnieeneenienne 137
List of Mere Structures for Common Polymeric Materials............. 138
Trade Names and Characteristics for Plastic Materials................... 144
Description of Numbers (or Codes) Established for Nonferrous
Metals and AlTOYS.......cooeeie e 148
Description of Numbers (or Codes) Established for Ferrous

MetalsS and AlTOYS.......cooiiiieie e 151
Compositions of Five Plain Low-Carbon Steels and Three
High-Strength, Low-Alloy Steels........ccooovevveveeir e, 154
Composition Ranges for Plain Carbon Steel and Various Low-

AlOY SEEEIS. ... s 154
Designations and Compositions for Six Tool Steels....................... 155
Designations and Compositions for Austenitic, Ferritic,

Martensitic, and Precipitation-Hardenable Stainless Steels............ 155
Designations and Approximate Compositions for Various Gray,
Nodular, and Malleable Cast IFONS...........ooeeeeeveviiieee e 156
Designations and Compositions for Eight Copper Alloys.............. 157
Designations and Compositions for Several Common

ATUMINUM ATTOYS ..o e 157
Designations and Compositions for Six Common Magnesium

N 1o )£ 158
Designations and Compositions for Several Common Titanium

N 1o )£ 158
Types and Compositions of Some of the Common Commercial
GlBSSES ...t re e 159

Types and Compositions of Five Common Ceramic Refractory
e = SR 159



CONTENTS

Table3.1

Table 3.2

Table 3.3

Table3.4

Table3.5

Table 3.6

Table3.7

Table3.8

Table3.9

Table 3.10

Table3.11

Table 3.12

Table 3.13

Table4.1
Table 4.2
Table4.3
Table5.1
Table5.2

Density Values for Various Engineering Materials (Room-

Temperature CoNditioNS) .........ccceeveeiieiieeeie e 161
Modulus of Elasticity Values for Various Engineering Materials
(Room-Temperature CoNditions) ..........ccccveveereesiersieeereeseeseeseens 165
Poisson's Ratio Values for Various Engineering Materials
(Room-Temperature Conditions) ..........cccceeveerersiersiieereeseeseesnens 169
Elastic and Shear Moduli, and Poisson's Ratio for Main Classes

of Materials (Room-Temperature Conditions)..........cceeeverveereerunnne 170

Yield Strength, Tensile Strength, and Ductility (Percent
Elongation) Values for Main Classes of Engineering Materials
(Room-Temperature Conditions) ..........ccccveveerersiersieeeneeseeseesnens 172

Mechanical Properties (in Tension) for Main Classes of
Materials (Room-Temperature Conditions) ..........ccccevvevveveeseennnnne, 178

Plane Strain Fracture Toughness and Strength Values for
Various Engineering Materials (Room-Temperature Conditions)..180

Linear Coefficient of Thermal Expansion Vauesfor Various

Engineering Materials (Room-Temperature Conditions) ............... 182
Thermal Conductivity Values for Various Engineering

Materials (Room-Temperature Conditions) ...........cccceceveveeecneenee. 186
Specific Heat Vaues for Various Engineering Materials (Room-
Temperature CoNAItiONS) ........ccoveieereriieeeesee e 189
Electrical Resistivity Values for Various Engineering Materials
(Room-Temperature Conditions) ..........cccceeveeveeiieeeieeeieeseesee e, 192
Compositions of Metal Alloysfor Which Dataare Included in

TaDIES 3.1 — 3. 11 e 196
Glass Transition and Melting Temperatures for Common

POlYMENiC MaerialS.......coccuveiieiie e 198
Basic Subset of Material Properties........ccccovevecenvenneencieeceenee 206
Material Classes and Members of Each Class.........ccccccevevviecnnnne. 206
Values of the Factor A (Sectiont =10 mMm) ........cccceveevieeiciecineennen. 222
Costs and Relative Costs for Selected Steels and Alloys................ 223

Costs and Relative Costs for Graphite, Ceramics, and
Semiconducting MaterialS. ... 226



CONTENTS

Table5.3
Table5.4

Table6.1
Table 6.2

Table 6.3

Table6.4

Table 6.5

Table 6.6

Table 6.7

Table 6.8

Table 6.9

Table6.10

Table 6.11

Table 6.12

Table 6.13

Costs and Relative Costs for Selected Polymers.........ccocvecveeeeennenne 228
Costs and Relative Costs for Selected Fiber and Composite

e 0 = SR 229
Materials for Machine Components...........cccecveveeveeseecceeeceeeseee e 231
Typical Applicationsfor Various Plain Low-Carbon and High-
Strength, Low-Alloy SteelS.......ccvveiceeeeeece e, 233
Typical Applications and Mechanical Property Ranges for Oil-
Quenched and Tempered Plain Carbon and Alloy Steels............... 234
Designations, Compositions, and Applications for Six Tool

S (. KSR 234

Designations, Compositions, Mechanical Properties, and
Typical Applications for Austenitic, Ferritic, Martensitic, and
Precipitation-Hardenable Stainless Steels........cccocevcveveevie e, 235

Designations, Minimum Mechanical Properties, Approximate
Compositions, and Typical Applicationsfor Various Gray,
Nodular, and Malleable Cast Irons............ccceecveveeiiecie e 236

Compositions, Mechanical Properties, and Typical Applications
for Eight Copper AllOYS .....cceieeeceecee et 237

Compositions, Mechanical Properties and Typical Applications
for Several Common Aluminum AlIOYS........cccevcevieviecceenee e 239

Compositions, Mechanical Properties, and Typical Applications
for Six Common Magnesium AlIOYS.........cocoveveviecceereecee e 240

Compositions, Mechanical Properties, and Typical Applications
for Several Common Titanium AHOYS......ccccoovevevie e, 241

Compositions and Characteristics of Some of the Common
CommErCial GIasSES........cocciieiee e 242

Important Characteristics and Typical Applicationsfor Five
Commercial ElaStOmers..........ccoveieeiiieeciee e 243

Trade Names, Characteristics, and Typical Applicationsfor a
Number of Plastic Materials..........cccoovevieiiecce e 244



Preface

The Handbook is aimed at the students who are trained in aerospace and
mechanical engineering. It contains the information obtained in the experimental
work carried out in the sphere, and includes a compilation of important data and
properties for approximately one hundred common engineering materials used in
machinery of USA and Europe. Each table contains data values of one particular
property for a chosen set of materials, it also includes a tabulation for the
compositions of various alloys that are considered to be compared with the structural
materials used in Ukraine. The data are tabulated by materials classes (metals and
aloys; ceramics and semiconductors; polymers; fiber materials; composites). Within
each class, the materials are listed alphabetically. Data entries are expressed either as
ranges of values or as single values that are typically measured.

The most useful data on the cost price of selected engineering materials are
presented to be used for international projects where this knowledge is ill
necessary.

The modern sources are used and listed in References section.

The educational aims of this Handbook are: to upgrade students with authentic
knowledge gained by scientists in aerospace and mechanical engineering; to provide
motivating materials that teach students; to function in performing technical
trandation in the area of structural materials; to give students a feeling of success and
achievement in the subject learning; to serve as advanced reference book on
structural materials using the analysis of the subject studied.

The material of the Handbook is aso suitable for students taught in applied
linguistics field, as it contains appropriate terminology basis in performing technical
trandations. It may also be used for the students willing to get their education in
Europe and U.S.A. as it embodied the results of investigations of many years carried
on by leading research institutions of the world.



Chapter 1 Common Information

ablation (syn. entrainment)

ablative coating, ablative
layer

abradability

abrasion, abrasive wear,

attrition, fretting
absorbat, absorbed material

ablsorbent, absorbing mate-
ria

absorption

ABS-resin (syn. acrylanitrile
butadiene styrene)

acceptor

acetal (POM)

acid

acid corrosion, acid attack
acid resistance

acoustic defectoscopy,
acoustic - emission test
(inspection), acoustic fault
detection

acrylanitrile butadiene  sty-
rene (ABS) (syn. ABS-resin)

acrylics
actinide series

actinium (chemical element
Ne 89)

activation energy
actual area (cross-sectional)

addition polymer

addition polymerization (syn.
chain reaction)

addition, additive, admixture,
agent, dope

adhesion, adherence
adiabatic modulus
adsorbat, adsorbed material

adlsorbent, adsorbing mate-
ria

adsorption, adsorptive effect

age hardening (type of heat
treatment)

ageing, aging
agent, addition

agglomeration, agglomerat-
ing, agglomeration by sinte-
ring, sintering

aggregate state
air annealing
air cooling

1.1 Important Terms

A

abnsaums, yHoc [macchbl]

abnaumoHHoe MOKpbITHE,
cnon

UCTMpaeMocTb (CBOWCTBO MaTepuana)

abpasMBHoe W3HalIMBaHWE, UWCTUPaHWe
[noBepxHoOCTM MaTepuanal

abcopbat (abcopbrpyemoe BeLLECTBO)

abcopbeHT, abcopbupytollee BeLLECTBO,
abcopbupytowmin  matepuan, nornoLato-
Lunn matepuan

abcopbuusi, BNUTbIBaHWE, NOTTOLLEHNE

akpunoHuTpunbytagmeHcTMpon  (amopd-
HbI NONMMep O0LLEro HasHaveHns) (npea-
CTaBWTeSb rPynbl CTUPOSIOB)

akuenTop
aueTanb (KOHCTPYKLMOHHbIN NONUMeEp)
Kucnota

KMCMOTHas Koppo3uns
KMCNOTOCTOWKOCTb, KUCIIOTOYNOPHOCTb

akyctnyeckas AedeKTOCKONUsA, MeTos aKy-
CTNYECKON aMuccun (MeTon Hepaspyluar-
LLlero KOHTpons)

abnAUNOHHbBIN

aKpuUnoHUTpunbyTagmeHcTMpon  (amopd-
HbI MonMMep OBLLEro HasHadeHus; npea-
CTaBuTENb rPynmbl CTUPOIIOB)

akpwvnbl (rpynna nonumepos)

akKTuHOMObIl, aKTUHWUAObI (rpynna XnmMmunye-
CKUX SJ'IeMEHTOB)

aKTUHUIA (XMMuyecknin anemeHT Ne 89)

SHeprna aktmeauuun

Tekyllasi nnowanb [MonepeyHoro ceyeHust
ob6pasua]

nonMmep, MONyYeHHbIN B pesynbTaTte pe-
akumu nonMmepusaLmm

peakuna nonmmepusaummn
pobaBka, areHT, npucagka

aaresus, Npununadve, cnunaHne
aavabaTnyeckuin moaynb

agcopbat, apacopbupoBaHHOe BELLECTBO,
afcopbupoBaHHbIN MaTtepuan

agcopbeHT, aacopbupytollee BELLECTBO,
agcopbupytowwmin maTepuman

apcopbuust, agcopOLUMOHHBIN adhdekT
YMNPOYHEHUE NPU CTapeHUM

cTapeHue, ocTapuBaHue
areHT, fo6aBka, Nnpucaaka
arnomMepauus

arperaTHoe COCTOsiHWE [BeLLecTBa]
OTXUI Ha BO3AyXe
oxnaxgeHue Ha Bo3gyxe

abnsuis, BUHeceHHs [Macu]
abnauiiHe NokpuTTH, abnauinHWi wap

CTUPaHHICTb (BNacTuBICTbL MaTepiany)

abpasnBHe 3HOLLYBaHHS, CTUpaHHs [rno-
BEPXHi MaTepiany

abcopbart (peyoBurHa, Lo abcopbyeTbes)

abcopbeHT, abcopbisHuit MaTepian, B6u-
pady, BOupanbHW/ MaTtepian, nornuHay,
nornuHanbHUii MaTepian

abcopbuis, BOMpaHHS, NOrnmmMHaHHSA

aKpUNoHiTpuNGyTagieHcTMpon  (amopd-
HAM nomniMep 3aranbHOro MPU3HAYEHHS)
(NpeacTaBHUK rpynn CTMPONIB)

akuenTop
auetanb (KOHCTPYKLiMHWIA nomimep)
Kucrnota

KMCMNOTHa KOpo3is

KMCROTOCTINKICTb, KNCITOTOTPUBKICTD

aKycTyHa_ OedeKTOoCKomMiA, MeTon aKyc-
TUYHOI emicil (MeToA HepyWHIBHOrO KOHT-
ponio)

aKpUNoHiTpMNGyTagieHcTMpon  (amopd-
HAM noniMep 3aranbHOro MNpPU3HaYeHHs;
npeacTaBHVK rpyny CTUPONIB)

akpvnu (rpyna nonimepis)

aKTMHOIAW, aKTWHIaM (rpyna  XiMidHUX
erneMeHTiB)

aKTUHIN (XimiyHun enemeHT Ne 89)

eHeprisi akTmBauii

MOTOYHA MNMoLMHa [nonepeyHoro nepeTu-
HY 3pa3ska]

nonimep, oAepxXaHun y pesynbTtaTi peak-
uii nonimepuaadii

peakuis nonimepwusadii
OOMILLKKM, areHT, JoaaTtok, npucagka

agresisi, NPUNUNaHHs, 3nNMnNaHHs
apiabaTuyHun moaynb

agcopbart, afcopboBaHa peyoBuHa, ap-
copboBaHuii MmaTepian

afcopbeHT, aacopGyBarnbHUil MaTepian

apcop6buis, agcopbuinHuin edpekt
3MiLHEHHS NpW CTapiHHi

CTapiHHS, 3HeCTapeHHs
areHT, AoMilLKa, AOAATOK, MpUcagka
arnomepadis

arperaTHui cTaH [peyoBuHU]
Bignan y nosiTpi
OXOIOPKEHHSI B MOBITPI
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air-hardening steel
AISI classification

alclad

aligned (unidirectional) com-
posite

alkali
alkali metal

alkaline corrosion, alkaline
attack

alkaline-earth metal
alkyds

allotropy
alloy

alloy addition, alloy additive,
alloying addition, alloying
additive

alloy(ed) steel

alloying composition, alloy-
ing material

alloying, alloyage

allyls

alumina _ (syn. aluminum
OXId8A|203

aluminium (aluminum)

(chemical element Ne 13)
aluminizing, alitizing, caloriz-
ing

aluminum oxide Al,O3 (syn.
alumina)

ambient temperature

americium (chemical ele-
ment Ne 95)

aminos

amorphous state

anelastic deformation

anion

anisotropic behavior
annealing (type of heat
treatment)

anode

anodic coating (protection)
anodizing (type of coating)
antiferrimagnetism
antiferromagnetism

antifriction material, bearing
material

antimagnetic  point, anti-
ferromagnetic point  (syn.
Neele temperature, Neele
point)

antimony (chemical element
Ne 51)

apparent density

apparent porosity

apparent volume

applied stress

HOpManu3oBaHHagda ctalb

Knaccudmkaumss maTepuanos AmepuKaH-
CKOro MHCTUTYTA Xenesa u cTanu

ankned  (AypanioMuH,  MNAKMpPOBaHHbLIN
antoMuHuemMm)

OfHOHaNpaBreHHbIN KOMMO3NLIMOHHBI
martepuan

LienoYb

LLenoYHoM MeTann
LenoYHas Kopposusi

LLENOYHO3EMENbHbIM MeTanmn
aJ'IKl)/ILLbI (rpynna nonuMmepHbIX MaTtepua-
nos

annorponua
cnnas

nervpyiowas fobaeka, nervpyrowias npu-
cagka

nervpoBaHHas cTanb
nuratypa (nerupyoLwun matepuan)

nerMpoeaHve, cnnasfieHve, cnnasooGpa-
30BaHue

annunbl (rpynna nonnuvepos)
OKMCb antoMWHUSA, IMNHO3EM

anioMuHUA (xuMmmndecknii anemeHT Ne 13)

anuTupoBsaHue, antMmMHMpoBaHWE, Kano-

pu3auus
OKUCb antoMUHUSI, TNUHO3EM

oKpyXXalllas Temnepatypa, Temneparypa
OKpyxatoLen cpeapl

amepuumii (xummdeckuin anemeHT Ne 95)

amMuHbl (rpynna asoTocofepkalimx Mnosu-
MEepOB)

amopdHoe cocTosiHue

Heynpyras gedopmauuns

aHWoH (oTpuuaTenbHO 3apsXKeHHbIW MOH)
aHW30TPONUs CBOWCTB [MaTepunana]j
OTXUT

aHop
aHOHOE MOKpbITME (3aLmTa)
aHoAMpoBaHue (BMA 3aLUTHOIO NOKPbITUS)
aHTUEpPPUMArHeTN3m
aHTUdEPPOMArHeT13m

aHTVI(PpVIKLI,VIOHHbIVI mMaTtepuan, nogawunnHun-
KOBbIN MaTepunan

Heensa Touka, Heena temnepatypa (Tem-
nepaTypa ycTaHoBIeHus aHTudeppomar-
HUTHbIX CBOWCTB)

cypbMa (xuMmunyeckuii anemeHT Ne 51)

KaxyLlasics NnoTHOCTb (CBOMCTBO MHOrO-
dasHbIX MaTepumarnos)

KaKyLLLasiCa NMopucCTOCTb (CBOWCTBO MHOrO-
dasHbIX MaTepuranos)

Kaxywimmncsa obbem (CBOMCTBO MHorodhas-
HbIX MaTepuarnos)

,EleIZCTBy}OIJ.I,ee Hanps>xeHne

HopMani3oBaHa cTarnb

Knacudikauis matepianis AMeprKaHCbKo-
ro iHCTUTYTY 3anisa Ta cTani

ankneq (Atopaniomid, nnakoBaHWn anto-
MiHIiEM)

O[HOCMPSAMOBAHUI KOMMO3ULINHNIA maTe-
pian

nyr
NY>XHWUA MeTan
nyXHa Koposis

ny>XHo3eMenbHUIA MeTarn
ankigu (rpyna nonimepHux maTepianis)

anoTtponis
cnnas

nerysanbHa AoMillKa, nerysanbHa npu-
cagka

nerosaHa cranb
niratypa (nerysanbHuin maTepian)

neryBaHHs,
peHHS

aninu (rpyna nonimepis)
OKMC antoMmiHito, rmmHo3emM

cnnaerieHHda, CnnaBoOyTBO-

antoMiHin (XimiyHun enemeHT Ne 13)
aniTyBaHHs1, antoMiHyBaHHS, kanopu3aawis
OKUC arntoMiHito, rMUHO3eM

HaBKOJIMLLHSA TeMrepaTtypa, TemnepaTypa
HaBKOJMLLHLOMO cepeaoBuLLa

amepuuin (ximiyHni enemeHT Ne 95)
aMmiHu (rpyna a3oToMICTKMX NnoniMepis)

amMopHUIN cTaH

HenpyxHa gedopmadis

aHioH (HeraTMBHO 3apsiIKEHN iOH)
aHi3oTponis BNacTMBocTel [MaTtepiany]
Bignan

aHop
aHoAHe NMOoKpUTTS (3axucT)
aHoAyBaHHs! (BMA 3aXMCHOIO NOKPUTTS)
aHTUMEPUMArHeTU3M
aHTU(EpPOMarHeTu3m

aHTUPVKLINHUA maTepian, MigWnnHUKo-
BMI MaTepian

Heena Touka, Heena temnepatypa (Tem-
nepaTypa BCTaHOBIEHHA aHTuepomar-
HITHMX BNacTUBOCTEN)

cypma (XimiyHmin enemeHT Ne 51)

ysiBHa rycTuHa (BnactuBicTb GaraTocbas-
HUX MaTepianis)

ysiBHa nopucTicTb (BnacTueicTb 6Garato-
dasHMx MaTepianis)

ysBHU 06'eM (BnacTueicTb GaraTtodas-
HUX MaTepianis)

Zitoye HanpyXeHHs
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aramide fiber, aramide fibre
argon (chemical element
Ne 18)

arsenic (chemical element
Ne 33)

artificial aging
ash-tree
aspect ratio

asperity

astatine (chemical element
Ne 85)

ASTM grain size number

atactic (polymer)

atom
atom (interatomic) spacing
atom size (radius)

atomic (interatomic, chemi-
cal) bonding

atomic arrangement
atomic mass unit (amu)

atomic
(USA)

atomic number

atomic packing factor (APF)
atomic radius

atomic structure

attack (syn. corrosion)
attractive force

austenite

austenitization, austenitizing

mass, g/gemole

Avogadro number
azimutal quautum number

bainite
balsa
band gap energy, eV

barium (chemical element
Ne 56)

basal plane

base metal, original metal,
basic metal, matrix metal

base-centered ~ monoclinic
lattice (unit cell)

base-centered rhombic (or-
thorhombic) lattice (unit cell)

beach mark pattern

bearing material (syn. anti-
friction material)

bend test

apamugHoe BOMOKHO
aproH (xumuyeckuin anemeHT Ne 18)

MbILLbSIK (XMMUYeckmii anemeHT Ne 33)

NCKYCCTBEHHOE CTapeHue
SiICeHb (COPT ApEBECUHbI)

yoenbHas AnvHa [BOMOKHa] (OTHOLlEHMe
ONVHBl K LUMPUHE, XapaKTepHbIA pasmep
(napameTp, XapakTepu3ylowmnin reoMeTpu-
Yyeckue pasMmepbl BOMOKHA))

LIJe[.j)OXOBaTOCTb, HEepPOBHOCTb [I'IOBerHO-
CTn

actaT (xumuyeckui anemeHT Ne 85)

nHaekc (wkana) ASTM  (AmepukaHckoe
obLlecTBO uCMblTaHUA MaTepuanos) Ans
onpeaeneHus pasmepa 3epHa

aTaKkTU4eCcKun (cTepeobecnopsifoYHbIi)
nonvmMep

aTom

MeXaTOMHOe paccTosiHue
aTOMHbIV pagnyc

MexaToOMHas (XMMmnyeckas) CBa3b

aTOMHOe CTpoeHune

atomHas eauHuua Maccel (a.e.M.) (eaunHu-
La U3MepeHusi aToMHOW Macchbl)

aTomHasi macca, r/r-monb (CLUA)

aTOMHbI HOMep

KO3 DULMNEHT YyNaKOBKK
aTOMHbIV paguyc

aTOMHOe CTpoeHue (CTPyKTypa)
Koppo3usi

CuIa MexaTOMHOIO NPUTSPKEHWS
ayCTeHuT

aycTeHu3aums, aycTeHuTM3auus, nonyde-
He ayCTEHUTHOI CTPYKTYpbI

ABoragpo uyucno
opbuTanbHoe KBaHTOBOE YMCIIO

B

OenHUT (MronbYaTbli TPOOCTUT)
Ganb3a (CopT ApPEBECUHbI)

LWMpPUHA  3arpeLleHHON 3SHEepreTU4eckon
30HBbI, 3B

Bapun (xummnyeckmn anemeHT Ne 56)

©asncHasi MmnockocTb (CI'IGLJ,I/IQJ'IbHOG Ha-
3BaHME TINTOCKOCTU MJIOTHOM YNaKoBKM B
Kpuctannun4yeckoun pel.ueTKe)

OCHOBHOWN MeTanmn, MeTansg OCHOBbl, OCHO-
Ba cnjiaBa, OCHOBHOU MeTan [B cnnaBe]

6a3oLeHTpMpOBaHHast MOHOKIIMHHAsS pe-
weTka (arneMeHTapHas siuerika)

6asoLeHTpMpoBaHHas pombuyeckas pe-
weTka (arnemeHTapHas f4erika)

TMn (CTpykTypa) msnoma (Ha 1-i ctaguu
yCTariocTHOro paspyLUeHust

MOALUMMHMKOBBLIA MaTepuan, aHTUPUKLW-
OHHBbIV MaTepuan

UCnbiTaHne Ha nsrmb

apamigHe BOMOKHO
aproH (ximiyHum enemeHT Ne 18)

MULW'SK (XiMiYHMIA enemeHT Ne 33)

LUTYYHE CTapiHHSA
SiICeHb (COPT AepEBUHM)

nuToMa OOBXWHA [BONMOKHA] (BigHOLWEHHS
AOBXWHW [0 LUMPWHW, XapaKTepHWiA pos-
Mip (napameTp, L0 XapaKTepusye reome-
TPUYHi PO3MipK BOMOKHA))

LLIOPCTKICTb, HEPIBHICTb [MOBEPXHI]
actaT (XximiyHuin enemeHT Ne 85)

iHOoekc (wkana) ASTM (AMepukaHcbke
TOBapWUCTBO BWMNpobyBaHHA MaTepianis)
ONs BUBHAYEHHsI pO3Mipy 3epHa

aTakTU4HUI (cTepeobe3nagHuii) nonimep

aToM
Mi>kaTOMHa BiacTaHb

aToMHWI pagiyc

MiKaTOMHUI (XiMiYHMI) 3B'A30K

aToMHa byaoBa

aToOMHa_oavHWUSA Macu (OAUHWLS BUMIPY
aTOMHOI MacK)

aToMHa maca, r/r-monb (CLUA)

aTOMHWU HOMep
KoediuieHT naKkyBaHHA
aToOMHWUI pagiyc
aTomHa bygosa

Koposisi

cura MiKaToOMHOIO MPUTAraHHs

ayCTeHiT

aycTeHisauis, oJdepXaHHsi  ayCTeHiTHOI
CTPYKTYpU

ABoragpo yucno
opbiTanbHe KBaHTOBE YMCMO

OEenHiIT (ronyacTuii TPOOCTUT)
Ganb3a (copT AepeBUHM)

UJBVIpVIHa 3ab0pPOHEHOT eHepPreTUYHOI 30HM,
e

6apin (ximiyHnn enemeHT Ne 56)

6asucHa nnowwmHa (cneuianbHa Hasga
NAOLWMHN LLMbHOI YNAKOBKN B KpucTaniv-
HWUX rpaTkax)

OCHOBHWI MaTtepiarn, maTepian OCHOBU [y
cnnasi]

6a30LeHTPOBaHI MOHOKMiHHI rpaTku (ene-
MeHTapHa KoMipka)

6asoueHTpoBaHi pombiuHi rpatku (ene-
MEeHTapHa Komipka)

™™ (CTpykTypa) 3nmamy (Ha 1-# cragii
PYMHYBaHHSA Bi YTOMMEHOCTI)

MiALVNHWKOBMI MaTepian, aHTUdPUKLIN-
HWUK MaTepian

BUNPOOYBaHHS Ha 3rVH
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bend test fixture

bending fatigue test ma-
chine

bending strength, flexural
strength, MOR, modulus of
rupture, transverse strength

berkelium (chemical element
Ne 97)

beryllium (chemical element
Ne 4)

bimetal, clad

metal
binary phase diagram

composite

binary system

binder ﬁsyn. matrix), binding
material

binding energy

biochemical corrosion

Biot modulus

Birbaum hardness

bismuth (chemical element
Ne 83)

blast furnace
block copolymer
blue brittleness

body-centered cubic (BCC)
lattice (unit cell)

body-centered rhombic
orthorombic) (BCR) lattice
Eunlt cell)

body-centered  tetragonal
(BCT) lattice (unit cell)

Bohr magneton

bohrium (chemical element
Ne 107)

boiling

Boltzmann's constant
bond breakage

bond stiffness

bond, bonding

bonded electrical resistance
strain gage

bonding energy
boron (chemical element
Ne 5)

boron fiber, boron fibre
boronizing, boronize (type of
diffusion treatment)
boron-polyimide

borsic

boundary

boundary friction

brale

branched crack, star crack
branched polymer

npucnocobnexHne (ycraHoBka) AnS UCMbl-
TaHUs Ha n3rnb (B YaCTHOCTM XPYMKUX Ma-
Tepuanos)

yCTaHOBKa AN UCMbITaHUA Ha ycTanocTb
npu narnbe

NPOYHOCTb Npu n3rnbe, Moaynb paspyLue-
HUSA, Npeaen NPOYHOCTU Npu n3rnde, rone-
peyHas NPOYHOCTb

Oepknuii (xumuyveckuin anemeHT Ne 97)
Gepunnuin (xummnyeckuii anemeHT Ne 4)
GumeTann, GumeTannuueckmin matepuan

Avarpamma coctosiHus  (dpasoBasi  aua-
rpamma) ABYXKOMMOHEHTHON CUCTEMBI

[BYXKOMMOHeHTHas (61HapHasi) cuctema

cBAsyollee (CUH. maTpuua), CBs3Ka, BS-
XYL MaTepuan

3HEprusa ceasmn
6rokopposunsi, BroxrMmyeckas Kopposus
Buo moaynb

TBEpAoCTb no bupbaymy

BUCMYT (XxMMu4eckumn anemeHT Ne 83)

[OMeHHas neyb
©onok-cononumep

CMHENOMKOCTb
06bEeMOLIeHTPMPOBaHHas Kybunyeckas
(OUK) pelueTka (anemeHTapHas siyeinka)

06beMOLIEHTPMpOBaHHas pombuyeckas

pelueTka (3nemeHTapHas syeunka)

06beMoLieHTPUpOBaHHaa TeTparoHanbHas
pelleTka (3nemeHTapHas syenka)

Bopa marHeToH
6opuin (xumuyeckmin anemeHT Ne 107)

KuneHve
BornbumaHa nocTosiHHas
pas3pbIB CBA3M [Hanp. B Morekyrne]

KECTKOCTb [CBSIaW, COeauHEHMUs],
Krneeeoro]

coeavHeHne, cBs3b (00N TEPMUH)

HaKrnemBaeMmblii NIEKTPUYECKUI TEH30METP
COMPOTMUBIIEHMS (TEH30PE3NCTOP)

3Heprusa cBasu
6op (xumunyeckuii anemeHT Ne 5)

Hanp.

©OpHOE BOJIOKHO, BOJTOKHO Gopa

OopupoBaHuMe, HacbllleHne Gopom
BEPXHOCTU MaTepuana

H6oponnacTuk éI'IOJ'II/IMMM[J,HaH
apmupoBaHHas 60pOBOMOKHOM)

Gopcuk (BorokHa 6opa, NoKpbITble 3aLUMT-
HbIM CroeM kapbuaa KpeMHuUs A4St »Kapo-
NPOYHOCTK)

rpaHuua [Hanp. 3epHal]

rpaHNYHOE TPEHWEe, TPeHWe Mo rpaHuLam
3epeH

KOHMYECKU anmasHbll  uHAeHTop [Ans
nsmepeHust TBepgoctu no Pokesenny]

pa3BeTBMeHHas TpeLumHa
nosiMmep pPasBeTBIIEHHON CTPYKTYpbI

no-

maTpuua,

NpUCTPIN (ycTaHoBKa) Ans BUNPOBYBaHHS
Ha 3ruH (30Kpema KpUxKnx matepianis)

yCTaHOBKa AnA EVII'IpO6yBaHHF| Ha BTOM-
JIeHICTb Npun 3rnHI

MILHICTb MPW 3rWHi, MOAYNb PYNHYBaHHS,
rpaHnus MILHOCTI MpW 3rviHi, MorepeyHa
MiLHiCTb

Oepknin (ximiyHui enemeHT Ne 97)
Gepunin (ximivHun enemeHT Ne 4)
GimeTan, 6imeTaniyHui maTepian

piarpama cTtaHy (cpasosa Aiarpama) OBO-
KOMMOHEHTHOI CMCTEMU

[BOKOMMOHeHTHa (BiHapHa) cuctema

3B'Asylode (CMH. maTpuus), 3B'A3Ka, B'S-
Xy4min matepian

eHepris 3B'A3Kky

Oiokopoa3isi, GioximiuHa Kopo3is
Bio mogynb

TBEpAicTb 3a bipbaymom

BicMyT (XiMiyHUIM enemeHT Ne 83)

[IOMeHHa niy
onok-cononimep
CUHBbONAaMKICTb

o06'emoueHTpoBaHi ky6iyHi (OLIK) rpaTkm
(enemeHTapHa KoMmipka)

ob'eMoLeHTpoBaHi poMBiuHi rpatkn (ene-
MeHTapHa KoMipka)

06'€eMOLIEHTPOBaHI TeTparoHanbHi rpaTku
(enemeHTapHa Komipka

Bopa marHeToH
6opin (ximiyHnin enemeHT Ne 107)

KMMiHHA
BonbLMaHa cTtana
PO3pMB 3B'A3KY [HAMp. Y MOnekyni]

XKOPCTKICTb  [3B'A3KY, 3'€dHaHHS.
KnemoBoro]

3'€[HaHHS, 3B'A30K (3aranbHWUN TEPMIH)

€neKTPUYHUIA TEH30MeTp ornopy (TeH3o-
pesncTop), WO HaKNeeTbes

eHepris 3B'A3Ky
6op (ximiyHMn enemeHT Ne 5)

Hanp.

©OpHe BOJTOKHO, BONOKHO Gopy

GopyBaHHSl, HAaCUYeHHs1 NoBEPXHI MaTepi-
any 6opom

Goponnactuk (nomiimigHa matpwuus, ap-
MoBaHa GOPOBONIOKHOM

6opcyk (BONOKHa 6opY, MOKPUTI 3aXUCHUM
Lua)pom Kapbigy KpemHilo Ans XapoMiLHo-
cTi

Mexa [Hanp. 3epHa]
rpaHnYHe TepTs, TepTa MO Mexax 3epeH

KOHIYHWUI anvasHui iHgeHTop [ang BuMmi-
proBaHHSA TBEPAOCTi 3a Poksennom]

posranyxeHa TpilmHa
noniMep posaranyXeHoi CTpyKTypwu
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branching passeTBrieHne [MonMMepHon uenu], nomy- posranyxeHHs [noniMepHoro nadutoral,
YeHve nonMmepa PasBeTBNEHHON CTPYKTY- OAdepXaHHs  ronimMepa  po3ramny»eHol
pbl CTPYKTYpH

brand Mapka Mapka

brass naTtyHb (cnnae Meau € LIMHKOM) naTtyHb (cnnas Mmifi 3 LLMHKOM)

Bravais lattices (14 types)
brazing

brazing temperature
breakage (syn. breakdown)
debonding, breaking of bond

breaking strength, breaking
stress, Pa

Brinell hardness (BH) (syn.
ball indentation hardness)

Brinell hardness number
HN)
Brinell hardness test

brittle fracture, brittle failure
brittle material

brittle to ductile transition
(BDT)

bromine (chemical element
Ne 35)

bronze
bulk densit of orous
body) y ( p

bulk modulus, modulus of
dilation

Burgers vector
butylphthalat

butyrale

cadmium (chemical element
Ne 48)

cadmium plating, cadmium
coating

caesium (chemical element
Ne 55)

calcination

calcium (chemical element
Ne 20)

californium (chemical ele-

ment Ne 98)

capacity (syn. capacitance)
carbon (chemical element
Ne 6)

carbon black, black
carbon dioxide

carbon fiber, carbon fibre
carbon monoxide

carbon steel, plain steel

carbon-carbon  composite
(CCC), carbon-carbon com-
posite material

Bpase pelweTkn (14 BO3MOXHbIX BapuaH-
TOB)

nanka TBepAblM MPUMOeM, BblCOKOTEMMe-
paTypHas navka

Temnepartypa naviku [TBepabiM npunoem]
paspbIB, pa3pyLueHne (00Lwuin TepMUH)
pas3pbIB CBA3N

HanpshkeHve B obpasle B MOMEHT paspy-
weHus, Ma

TBEpAoCTb nNo BpuHennto (HB)
nokasarternb TBepAocTu no BpuHennto

METO4 WCMbITaHMIA Ha TBEpPOOoCTb MNo BpM-
Hennw

XpYMnKoe paspylueHve
XpYMKuii MmaTepuan
XpYMNKOMnacTu4eckuin nepexos

6pom (xummyeckuii anemeHT Ne 35)

OpoH3a (cnnaB Ha OCHOBe Meawn)
06beMHas NNOTHOCTL [MOPUCTLIX TeN]

Moaynb OOBLEMHONM ynpyroctu, Mogynb
BCECTOPOHHEr0 CxaTusi, Mogynb 00bEMHO-
ro cxxatusi

Broprepca BekTop

oytundgpTtanat  (NoNMMeEpHbIN
npeacTaBuTENb rPynnbl OYyTUNOB

OyTtupanb (NnonvmepHasi cMona)

C

KagMuin (Xummnyeckuin anemeHT Ne 48)

yaTepman,

KagmupoBaHwue (Tvn 3awmUTHOMO NOKPbLITUS)
uesnn (xumudeckuin anemeHT Ne 55)

1) kanbUMHaUWusi, KanbLYHUPOBaHWE; 06Xur
EB OKUCIUTENBHOWM cpefde]; npokanueaHue
) AekapboHu3aLms

Kanbuun (xuMmuyeckuin anemeHT Ne 20)
KanudopHui (xummnyecknii anemeHT Ne 98)

eMKOCTb (06LMIN TEpMUH)
yrnepoa (Xumudeckuin anemeHT Ne 6)

caxa (HanomnHuTenb Kay4yKkoB 1 pe3uH)
avokeung yrnepoga (CO.), yrnekucnbii ras
yrrnepogHoe BOSIOKHO, BOFIOKHO yrrepoaa
MoHokeua yrnepoga (CO), yrapHbii ras
yrnepogucTtass cTanb, HenervposaHHas
cTanb
yrnepoa-yrnepoaHbi Matepuar, yrnepoa-
FJ'I?J)O/J,HbIVI KOMMO3MLMOHHBIN MaTepuan
YYKM)

peuwitka (rpaTkn) Bpase (14 MoOXnuBKX
BapiaHTiB)

NasHHS TBEPAMM MPUMNOEM, BUCOKOTEM-
nepaTtypHe nasHHs

Temnepatypa nasiHHa [TBepAMM NPUNoEM]
pPO3pMB, PYMHYBaHHS (3aranbHUN TEPMIH)
pO3puB 3B'A3KY

HaMpy)>XeHHs1 B 3pasky B MOMEHT pPYWHY-
BaHHA, [Ma

TBepaicTb 3a bpiHennem (HB)
nokasHWK TBepAOCTi 3a bpiHennem

meTon BunpobyBaHHS TBepAocTi 3a bpi-
Hennem

KpUXKe pyiHyBaHHS
KpUXKNA maTepian
KpUXKONNacTUYHWUIA nepexig,

6pom (ximiyHun enemeHT Ne 35)

OpoH3a (cnnae Ha OCHOBI Migi)
o6'emMHa LWinbHiCTb [mopucTmx Tin]

mMoaynb 06'€MHOI  MpYXHOCTi, _MoAynb
BCEDIYHOro CTUCKaHHs, Moayrnb 06'eMHOro
CTUCKaHHSA

Broprepca BekTop

oytundgpTtanar  (noniMepHun
npeacTaBHWK rpynu 6yTunnie)

OyTupanb (nonimepHa cMmorna)

maTtepian,

KaaMmin (ximiyHni enemeHT Ne 48)
KaaMitoBaHHSA (TUM 3aXMCHOrO NMOKPUTTS)
uesin (ximiyHuim enemeHT Ne 55)

1) kanbuMHauis, KarbLWHYBaHHS; Bunan
[B OKMCHOMY CepefoBULLI]; NpoxaproBaH-
HA; 2) AekapboHisaLis

Kanbuin (ximiyHun enemeHT Ne 20)
kanicpopHin (ximiyHni enemeHT Ne 98)

EMHICTb (3aranbHui TEPMiH)
Byrneub (XiMmiyHUA enemeHT Ne 6)

caxa (HanoBHIOBaY Kay4dykiB i rym)
piokena syrneuto (COy), Byrneuesuii ras
BYrneLese BOMOKHO, BOMIOKHO BYrMneLo
mMoHokeug Byrneuto (CO), yrapHui ras
cTanb Byrnewuesa, CTanb HernerosaHa

Byrneueso-ByrneLesnin marepiarn, syrne-
LieBO-BYIMeLeBnin KOMNO3WLinH1M  maTe-
pian (BBKM)
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carbone fibre &lbeg rein-
forced polymer (CFRP)

carbon-epoxy composite

carbonitriding (syn. pyroli-
znng))(type of diffusion freat-

carbon-polyimide

carburizing,  carburization,

cementation

case depth
case-hardening

cast steel
castability

casting, casting process
catalyst

cathodic protection
cation

cavitation

cavity

cavity shrinkage
cell

cellulosics

cementation,carburizing,
carburization (type of treat-
ment)

cementite (FesC)
ceramic_composite, ceramic

composne materlal ce-
ramic-matrix composne
(CMC)

ceramic fiber, ceramic fibre
ceramic-ceramic composite
ceramics, ceramic material
cerium (chemical element
Ne 58)

chain

chain branching
chain reaction
chain scission
chain stiffening
char

Charpy test

chemical agent, reagent

chemical attack (syn. chemi-
cal corrosion)

chemical composition, com-
position

chemical compound

chemical corrosion
chemical attack)

chemical deposition

(syn.

chemical element, element

KOMI'IO3VIL|,I/IOHHbII/I Martepuan, apMupoBaH-
HbIN YyrneBOJIOKHOM

KOMFIOSVILI,I/IOHHI:IM mMartepunan, COCTOHLLI,I/II/I
M3 3MOKCMOHOM MaTpuubl, apMUpPOBaHHOM
yrneBsoJyIOKHOM

HUTpOLleMeHTaLus1, kKapBoHUTpUpoBaHWe

KOMI'IO3VIU,VIOHHI>IVI mMaTtepuar, COCTOSALNNA
M3 MNOAMMMUOHON MaTpULbl, apMUPOBaH-
HOM yrneBoJIOKHOM

HayrnepoxuBaHue, LeMeHTauus, kapbr-
pu3aumsi (HacblleHne MOBEPXHOCTU Me-
Tanna yrnepogom, a Takke MeTo nonyye-
HWUS1 MOPOLLKOB)

rmy6uvHa LeMeHTOBaHHOro Ccros,
LemeHTauun

MoBEPXHOCTHOE YMpOouYHeHWe [Hanp. 3akan-
KOW, LieMeHTaumen

nutas ctanb (cTanbHOe NUTLE)
XMOKOTEKY4eCTb

nuTbe (npouecc)

KaTanusartop

KaTogHas 3awuTa

KaTUOH (NONOXUTENBHO 3aPSPKEHHbBIN NOH)
KaBuTaums

pakoBMHa (HEOOHOPOAHOCTL B MaTtepuane)
ycagoyHasi pakoBuHa

AYelnka [KpucTannnyeckom CTpyKTypbl]
uenntonosel (rpynna nonumepos)

gemeHTau,Mﬂ (xMmuKo-TepMUuyeckas obpa-
oTKa)

rnybvHa

uemeHTUT (kapbug xenesa) (FesC)

Kepammqecmm KOMI'IOSMLI,MOHHbII/I maTtepu-
an, KOMI'IO3VITHbIVI mMartepunan c Kepamuye-
ckomn ManVILI,eVI KOMMNO3NLINOHHbIN  MaTe-
prnan c KepammquKom ManI/ILI,eI/I

Kepammnyeckoe BOMOKHO
Kepamo-KkepamMnyecKmMin KoMNo3nuT

Kepamuka, kepammnyeckuin matepuan
uepuin (xummyecknin anemeHT Ne 58)

uenb [MonekynspHasi]

pas3BeTBNeHNe MOMNEKYNAPHbIX Lenewn
peakumsa nonMmepusaumm

paspbiB (0OpbIB) MONEKYNAPHbIX Lenewn
YNPOYHEHWNE MOMEKYNSAPHbIX Lenen

obyrnueaHue (BuA paspylueHus nonume-
poB Npu Harpese)

yAapHble ucnblitaHus no LWapnu (Mcnonb-
3ytowme obpasel Ha AByX ornopax)

peakTuB, peareHTt
XnMm4eckada Kopposund

XUMWYECKUIA cOocTaB

XnMm4yeckoe coegnHeHmne
XUMmn4eckasa Kopposund

XMMWYECKOE HaHeCeHWe MOKPbITUIN, OCax-
AeHne u3 pacTBopoB (MeToA HaHeceHus
MOKPbITWI)

XUMMUYECKUIN dNIEMEHT

KOMMO3ULiIAHUI
BYTT1EBOJSTIOKHOM

KOMMNO3ULiNHUI MaTeplan Lo CKNnagaeTb-
Cs1 3 eNOKCUOHOI mMaTpuuil, apMOBaHOI BYyr-
J1eBOJIOKHOM

HiTpoUEeMeHTaLis, kKapOOoHITPyBaHHS

martepian, apmoBaHui

KOMI'IO3VIU,IVIHVIVI MaTeplan IO CKIaaaeTb-
¢4 3 noniiMigHoT mMaTpuui, apMoBaHOi Byr-
J1eBOJIOKHOM

HaBYrNeLUboBYBaHHs, LeMeHTalisd, Kap-
Glopusauis (HaCVI‘-IeHHﬂ noBepxHi meTany
ByrneueMm, a TakoX MeTod OofepXaHHS
I'IOpOLlJKIB)

rMMbuHa LEeMeHTOBaHOro Liapy, rmubuHa
LemeHTaLlji

noBepxHeBe 3MiLHEHHS [Hanp. 3arapTo-
BYBaHHAM, LieMeHTaLi€r]

nuTta ctanb (CTanbHe NUTTA)
PiOKOMANHHICTb

nuTTAa (Nnpouec)

katanisaTop

KaTOQHWI 3axmcT

KaTioH (MO3NTUBHO 3apSAXKEHWN iOH)
KaBiTauis

pakoBuHa (HEOQHOPIAHICTL y MaTepiani)
ycagKoBa pakoBuHa

KOMipKa [KpucTaniyHoi CTpyKTypu]
uentonosu (rpyna nonimepis)
uemeHTauis (ximiko-tepMiyHa 06pobka)

uemeHTUT (kapbig 3anisa) (FesC)

KepamidyHUn _ KOMMO3WLiHWIA ~ maTepian,
KOMMO3WUTHUI Matepian i3 KepamiuyHo
MaTpuLero, KOMMO3ULINHUIA MmaTepian i3
Kepami4yHo maTpuueto

Kepami4yHe BONOKHO
Kepamo-kepamiyHUn KOMMNo3nT

Kepamika, KepamiyHuin maTepian
uepin (ximiyHui enemeHT Ne 58)

naHutor [MonekynspHui]

po3ranyXeHHs MOMeKynapHUX NaHLoriB
peakuis nonimepusadii

po3puB (0O6pMB) MONEKYNAPHUX NaHLOrB
3MiLHEHHSI MONEKYNAPHUX NaHuoriB

obByrnioBaHHaA (BUA pyiHYBaHHS nonime-
piB Npu HarpiBaHHi)

ynapHi BunpobysaHHs 3a LLapni (Bukopu-
CTOBYIOTb 3pa30K Ha ABOX Ornopax)

peakTuB, peareHT
XiMiYHa Kopoasis

XiMiYHWUI cKknag,

XiMiyHe 3'eaHaHHsA
XiMiYHa Kopoa3is

XiMidHe HaHECEeHHSA MOKPUTTIB, OCaPKEHHSA
3 PO34KHIB (METO,D, HaHEeCeHHA I'IOKpI/ITTIB)

XiMiYHUIA enemMeHT
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chemical equilibrium
chemical property

chemical reaction, chemical
interaction

chemical reduction
chemical transformation
chemical vapour deposition

CVD

chevron pattern
chill zone
chilled cast iron
chipping

chlorine (chemical element
Ne 17)

chloroprene rubber

chlorosulfonated  polyethy-
lene (CSM

chromating (type of conver-
sion  coating), chromium

coating, chromium plating

chromium (chemical ele-
ment Ne 24)

cianiding (type of diffusion
treatment)

cis-polyisoprene

clad steel
cladding
clay
cleaning
cleavage

cleavage crack
cleavage face

cleavage failure,
fracture

dislocation climb

cleavage

close-packed direction

cloth, fabric, textile
cluster

coalescence, junction
coarse grain structure
coarse pearlite

coating

cladding, plating

cobalt (chemical element
Ne 27)

coefficient of friction

coefficient of refraction,
index of refraction
coefficient of strain harden-
ing

coefficient of thermal expan-
sion (CTE), thermal expan-
sion coefficient (TEC), 1/K

XUMHU4ecKkoe paBHoBecuKe
XUMMYECKOE CBONCTBO

XMMUYECKOe B3auMMoaencTeue,
cKkasi peakumsi

XnMmM4yeckoe BoCcCTaHoBIIEeHNe
XnMm4yeckoe npespatlieHune

XUMUYECKOE OCaXOeHVe K3 MaporasoBoi
dasbl

LUeBpOHHas ceTka (CTPYKTypa XpynKoro
“3rioMa npv yaapHoM HarpyxeHum)

30Ha MeNKUX KpUCTannoB [B CTpyKType
cnuTkal

OTOENEHHbIV YyryH, 6enbiii YyryH

pacTpeckuBaHWe MaTepuana c obpasoBa-
HMEM OCKONKOB [Mpv Xpyrnkom paspylue-
HuK], ckanbiBaHue

Xnop (xmumuyeckmn anemeHT Ne 17)

XnMmnye-

XMOPOMPEHOBbIN Kay4yk

XIOPOCYNb(OHOBLIA  MONMUATUNEH  (Npea-
cTaBuTENb rPynnbl NOMUITUNEHOB)

XPOMUPOBaHWe

XPOM (XMMu4yeckumin anemeHT Ne 24)
LuMaHMpoBaHue

MOHOMep M3onpeHa (OCHOBa HaTyparnbHOro
Kayuyka)

nnakMpoBaHHas cTasnb
nnakmpoBaHue

rnvHa

O4YNCTKA [MOBEPXHOCTM]

CKOJ1, paspyLUeHWe CKOJSIOM, pacluenneHu-
eM (BMA XPYynKoro paspyLueHus)

Xpynkaa TpewnHa, TpelwnHa ckona

NOBEpPXHOCTb CKoJa, T.e. NMIIOCKOCTb Xpyn-
KOro paspyLweHus

paspyLleHne OTPLIBOM, CKOJIOM, paspbiB Mo
MMOCKOCTAM CManHOCTM

AoBmXxeHune pgucrnokaumm nepneHgukynapHo
€€ MNJIOCKOCTU CKOJIbXXEeHUA

NIOTHOYNaKoBaHHOE HamnpasneHue (BAOSb
KOTOPOro aToMmbl pasMelleHbl Haubonee
NAOTHO)

TKaHb

Knactep, cKonneHue [Hanp. Aucrnokauuni]
KoanecueHuus [Hanp. 3epeH]
KpYMHO3epHUCTas CTPyKTypa
nnacTMHYaTbIn NepnuT

1) NOKpbITME 2) HaHECEeHWe MOKPLITUN
HaHeceHue NOKPbITUI

KoOanbT (xumMuyeckuin anemeHT Ne 27)

KO3 DULMNEHT TPEHUS

Koo pUUMEHT npenomneHns
KasaTtenb npenomrneHuns [ceeta
KoapduumeHT gedopmMaumoHHOro ynpoy-
He]va [B ypaBHEHWM cocTosiHUS maTepua-
na

TemnepaTypHbIN  KoaduLMEHT paciumpe-
HWS (MMHENHBIN U 06bemMHbIn), 1/K

{CBeTa], no-

XimiyHa piBHOBara
XiMiYHa BNacTuBICTb
XiMi4YHa B3aemMogisi, XimiyHa peakuis

XiMiYyHe BigHOBMOBAHHSA
XiMiYHe nNepeTBOPEHHS
XiMiYHe ocafXeHHs 3 napora3oBoi asu

WeBpPOHHa CiTka (CTPYKTypa KPUXKOro
3Mamy npu yaapHOMy HaBaHTaXXEHHI)

30H]a OpibHMX kpucTanis [y CTpykTypi 3nu-
TKa

BUOINeHni YaByH, 6inun yaByH

po3TpicKyBaHHSI MaTepiany 3 YTBOPEHHSIM
yrnamKkiB [Npu KPUXKOMY pYMHYBaHHI], cko-
ntoBaHHSA

xnop (ximiyHn enemeHT Ne 17)

XMOPONPEHOBUIA Kayuyk

XropocynbgoHoBMiA nonieTuneH (npea-
CTaBHUK rpynu nonieTuneHis)

XPOMYBaHHS

XPOM (XiMiyHMI enemeHT Ne 24)
LiaHyBaHHS

MOHOMEp i30MpeHy (OCHOBa HaTyparbHO-
ro Kayu4yky)

nnakoBaHa ctasnb
nnakyBaHHs

rnvHa

OYMLLEHHS [MOBEPXHI]

PYWHYBaHHS! Y BUIMSIAi CKOMNEHHs!, po3Lle-
NNeHHs (BUA KPUXKOTO PYMHYBaHHS

KpYXKa TpilliMHa, TpiliMHa Bigkony

MoBEPXHSA BiAKomny, TOBTO MMOLWMHA KpUX-
KOro py/HyBaHHS

PYNHYBaHHA BiAPUBOM, BiAKOMOM, pPO3puB
No MIIOWMHAxX CNanHoCTi

pyx [Aucnokauii - nepneHaukynapHo i
NMOLMHI KOB3AHHS

LiNbHOYyNakoBaHUi  HanpsamoKk  (Y340BX
;u«))ro aToMn PO3MiLLEHi HanbinbLW LWinb-
HO

TKaHWHa
Krnactep, CKynyeHHs [Hanp. AUCroKaLin]
KoanecueHuis [Hanp. 3epeH]
KPYMHO3epHWCTa CTPYKTYpa
nnacTMHYacTui nepnit

1) NOKPUTTS 2) HAHECEHHS NMOKPUTTIB
HaHECEHHS NOKPUTTIB

KoOanbT (XiMmiyHMI enemeHT Ne 27)

KoediuieHT TepTsa
MOKa3HWK 3anoMmneHHs
€HT 3anomreHHs [ceiTna
KoediLieHT AedopmaLinHOrO 3MiLHEeHHsI
[y piBHsIHHI cTaHy MaTepiany]

ECBiTJ‘Ia], KoediLi-

TemrneparypHumn Koe(bi“iGHTKpO3LIJVIpeHH$|,
(niHiMHWIA abo OG'SMHMII/-IS, 1/
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cohesia Koreaus Koresis
cold forming xonogHoe gedopmMupoBaHue [MeTannaj xonogHe AedopMyBaHHA [MeTany]

cold isostatic pressing (CIP)

cold resistance

cold working, cold-work hard-
ening, mechanical hardening,
stress reinforcement

color

colorant

columnar structure
columnar zone

combined strain

combustion, burning

compact density, green
compact density

compacted material,
pressed material
compaction

component (syn. part)

composite fiber, composite
fibre

c_oinposite, composite mate-
ria

compound

compressibility
compression

compressive (compression)
strength, Pa

compressive creep
compressive stress
compressive yield strength,
Pa

concentration

conchoidal
glass)

condensation
condensation point

fracture  (of

condensation polymer
condensation polymerization

condensed phase
conductivity

conductor, )
electroconducting material

cone fracture

constant

constant-rate-of-traverse
tension _ testing machine
(syn. CRT tension testing
machine)

constitutional diagram (syn.
phase equilibrium diagram)

contact corrosion
contact fatigue
content
continuity

XOINOHOE U30CcTaTM4ecKkoe MpeccoBaHue
(XWUM), wunsoctatuyeckoe XonogHoe npe-
ccoBaHue

XI1afoCTONKOCTb

1) xonopHast obpaboTka 2) Haknen, ge-
dopmaLMoHHOe  yNpoYHeHue, yaapHoe
yNpoyHeHwue

uset
KpacuTenb [B nonMmepax]
ctonbuartasi CTpykTypa [cnuTka]

30Ha CTONBYaTbIX KPUCTanNmoB [B CTPYKTY-
pe cnuTtkal

CroxHoe [AedOopMMPOBAHHOE COCTOsIHWE
(nnockoe unu o6BEMHOE)

ropeHue, cxuraHume
NNOTHOCTb NpeccoBaHnA

NpPeccoBaHHbIV MaTepuan

ynnoTHeHve (onepauus npu  NonyYyeHun
Kepamukm)

y3en, arperart, Aetanb

KOMMNO3NUMNOHHOE BOJIOKHO,
BOJTIOKHO

KOMHO3MUMOUHbIVI martepuan,
KOMMNO3UTHbIN MaTepuarn

coefimHeHne (obwuin TepMmH ana o6o3Ha-
YEHUST XMMUYECKMX COeaUHEHUI, CMeCeil)

CXMmMaeMocTb [cpeabl]
cxartue

npeanen npo4YHOCTU Npu  cxaTtuu,
HOCTb Npu CXKXaTuu, Ma

NON3y4ecTb NPU CxaTum
CKVMatoLLee HanpsbkeHve
npegen Teky4yecTu npu cxatuu, Ma

KOMMNO3UTHOE

KOMMNO3UT,

npoy-

KOHLeHTpauus

CTPYKTYpa W3foMa_XPYMKOro paspyLueHus
cTekna (pakoBUCTbIN M3MTOM)

KOHAeHcauus [Briarv Ha NOBEPXHOCTH]

TemnepaTypa KOHZEHCauuW, Toyka KOH-
AeHcauuu

NOJIMMEPHbIA  MaTepuars, MoJlyYeHHbl B
pesynbTaTe peakuui NoNMKoHAEH caUmum

peakuMs NonuKoHAeHcauuu, nonumepusa-
LMs KoHOeHcaumen, NonukoHaeHcaums

KOHAeHcMpoBaHHas chasa
NpoBOAMMOCTb

3NeKTponpoBoAsLLNA MaTepuan, npoBoa-
HUK

paspyLleHue C KOHYcoM (T.e. nocre npea-
BapWTeIbHOW NnacTuyeckon gedopmanum

NOCTOAHHasA

“cnbiTaTenbHas MallMHa G MOCTOSIHHOW
CKOPOCTbIO  MEepeMELLEHNUS  MOABWXHOM
TpaBepcsl

as3oBasi guarpaMma COCTOSIHUSI [MHOro-
a3Horo matepuvanal

KOHTaKTHasi Koppo3usi
KOHTaKTHas yCcTanocTb
copgepxaHue (HanMune BellecTBa)
CNNOLWWHOCTb [cpeabl]

xonofHe isoctatuyHe npecysaHHsa (XIIT),
i3ocTaTMuYHe XonodHe NpecyBaHHs

XONOAOCTINKICTb

1) xonogHa obpobka 2) Haknen, aedop-
MaLiiHe 3MiLHEHHS, yaapHe 3MiLHEHHSsI

Konip
OapBHUK [y nonimepax]
cToBMYacTa CTpyKTypa [3nuTKa)

30Ha CTOBMYACTUX KpuCTanis [y CTPYKTYpi
3nuTKa]

CKnagHun gedopMoBaHUii CTaH, ckrnagHa
nedgopmadis

FOpiHHSA, CnantoBaHHs

WiNbHICTb NpecyBaHHS

npecoBaHU maTtepian

yulinbHeHHs (onepauis nNpu oaepxaHHi
Kepamiku)

By30n, arperat, geTarnb

KOMMNO3WULinHE BOSIOKHO, KOMMO3UTHE BO-
JTOKHO

KOMMNO3WUiHUA  matepian,
KOMMO3UTHUI MaTepian

cronyka (3aranbHUin TepMmiH Ans BU3Ha-
YeHHS XIMIYHUX CronyK, CyMmiLLeit)

CTUCNUBICTL [cepeaoBmLLal
CTUCK

rpaHnLs MiLHOCTI NPU CTUCKaHHI, MiLHICTb
npu cTUCKaHHI, MNa

NOB3Y4iCTb NPW CTUCKAHHI
CTUCKamnbHe Hanpy>XeHHs
rpaHMLUsa TEKy4OCTi MpU CTUCKaHHI, Ma

KOMMO3UT,

KOHLLeHTpaLis

CTPYKTYpa 3namy KpUXKOro PyWHyBaHHS
ckna (pakoBUCTUI 3110M)

KOHAeHcaLjis [Bonorn Ha NoBepXxHi]

Temneparypa KoHAeHcallii, To4ka KOHOeH-
cauji

noniMepHWn marepian, oaepxaHun y pe-
3ynbTarti peakuii nonikorAeHcaLji

peakuisa nonikoHAeHcauii, nonimepusauis
KOHeHcallieto, nonikoHaeHcauis

KOHAeHcoBaHa dasa
NPOBIgHICTb
€neKTponpoBiAHWI MaTepian, NPoBIAHMK

PYViHyBaHHA 3 kOHycoM (TOB6TO nicns no-
nepenHbLOi NnacTuYHoi Aedopmaliii)

CTana

MallMHa Ans BunNpobyBaHb 3 MOCTIAHOW
LWIBMAKICTIO NepeMiLLeHHs pyxomoi TpaBe-
pcu

dazoBa giarpama crtaHy [baraTtodasHoro
marepiany]

KOHTaKTHa Koposis
KOHTaKTHa BTOMIEHICTb
BMICT (HasiBHiCTb pe4OBUHN)
CyuinbHicTb [cepegoBuLlal
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continuous_ cooling trans-
formation (CCT) diagram

contraction crack
controlled atmosphere
controlling the grain size

convection

conventional strain
conventional stress
cooling

cooling curve
cooling rate

coordination number (syn.
atom per cell)

copolymer
copolymerization

copper (chemical element
Ne fg)

copper plating, copper coat-
ing

corc
corrosion (syn. attack)
corrosion crack
corrosion cracking
corrosion fatigue

corrosion penetration
CPR

corrosion resistance
corrosion-fatigue crack

corrosion-resistant  coating,
corrosion-resistant layer

rate

cost per volume
coulomb, C

Coulombic force

covalent bond,
bonding

crack (syn. flaw)

covalent

crack branching
crack density

crack formation, crack gen-
eration
crack propagation,
growth

crack

crack resistance
crack tip, tip of crack
cracking

creep
creep curve

creep failure

creep rate
creep strength, Pa
creep test

creep tester (syn.

: I creep
testing machine)

anarpamMmma n3oTepMmyeckoro oxnaxgeHua

ycafoyHas TpelumHa
KOHTponupyemMasi aTMocdepa

ynpaBrieHMe pasMepamu 3epHa (MeTo,
M3MEHEHWs CBOWCTB MeTasnoB U CMiaBoB

KOHBEKUMS (0aMH M3 cnocoboB Tennonepe-
Hoca)

ycroBHas (TexHudyeckas) gecopmaums
YCINOBHOE (TEXHUYECKOE) HanpshkeHne
oxnaxgeHvie

KpuBas oxnaxaeHus

CKOPOCTb OXnaxaeHus
KOOPAMHALMOHHOE YNCIo

cononumep
cononumMepmnsaums
Meab (xmumudeckuin anemeHT Ne 29)

MeOHeHue

npobka (MaTtepuan)

Koppo3unsi

KOPPO3MOHHas TpeLymHa
KOPPO3MOHHOE pacTpeckuBaHue
KOPO3WOHHas ycTanocTb
CKOPOCTb KOPpO3uu

conpoTtueiieHne Koppos3nmn
KOPPO3MOHHO-YCTarioCTHaa TpelinHa

KOppO3MOHHO-CTOl7IK06 NnoKpbITHE, aHTU-
KOPPO3MOHHOE MOKPbITUE, aHTUKOPPO3NOH-
HbIU CIloOU

CTOMMOCTb eauHuubl obbema matepuana
(napameTp BbIOOpa MaTepuana)

KyNoH (eauvHuua W3MepeHUs arnekTpude-
ckoro 3apsiga), Kn

KynoHna cuna
KOBasnieHTHas CcBsA3b

TpewuHa B Martepuane
npupoapl]
BETBIIEHWE TPELLUHBI

MNOTHOCTb TPeLWH (NoKasaTenb TPeLmHo-
CTOMNKOCTK)

3apoxaeHve  TpeliuHbl, obpasoBaHue
TPEeLMHBI, TpelliMHoobpasoBaHne

POCT TpELUMHbI, pa3BUTUE TPELLMHbI, pac-
npocTpaHeHve TpeLyHbI

[MponsBonbHoOW

TPELLMHOCTOMKOCTb
BepLlnHa TpelinHbl

pacTpeckuBaHne [maTepuana npu paspy-
LweHun)

non3yyecTb, Kpun

KpuBas nomnsyyectu B KoopauHatax Ae-
dopmaums—Bpems npu c=const

paspylwleHMe MaTtepuana B pesynbrarte
nonsy4ecTu

CKOPOCTb MON3y4ecTt
npegen nonay4yecTu, Ma

UCTbITaHWe Ha Non3y4ecTb

YCTaHOBKa [Nl UCMbITAHUI Ha NON3y4YecTb

Jiarpama i30TepMi4YHOro OXOSOOKEHHS

ycafioyHa TpiluHa
KOHTPONbOBaHa aTMocdepa

KepyBaHHs po3Mipamu 3epHa (cnoci6 3mi-
HW BracTMBOCTEW MeTaniB i cnnasis)

KOHBeKLUist (oguH i3 cnocobiB Tennonepe-
HoCYy)

YMOBHa (TexHiyHa) gedopmadis
YMOBHE (TEXHIYHE) HanpyxXeHHs
OXONMOAXKEHHS

Kp1Ba OXONMOOKEHHS

LUBMAKICTb OXONOMKEHHS
KoopAMHaLinHe Yncno

cononimep
cononiMmepuaauis
Migb (ximiuHUA enemeHT Ne 29)

MiZIHEHHSA

Kopok (MaTepian)

Kopo3is

KOpO3iiHa TpilunHa
KOpO3iliHe po3TPiCKyBaHHS
KOpO3iliHa BTOMIEHICTb
LUBMAKICTb KOPO3ii

onip Koposii
TpilMHa BiA KOPO3ii Ta BTOMMEHOCTI

KOPO3iMHO-CTiNKE MOKPUTTA, aHTUKOPOSiii-
HE MOKPUTTS, aHTUKOPOSiHUI Luap

BapTiCTb oguHMLi 06'emy maTtepiany (na-
pameTp BUboOpy mMatepiany)

KynoH (OAMHMUS BMMIpIOBaHHS enekTpuy-
Horo 3apsigy), Kn

KynoHna cuna
KOBaNEHTHWUI 3B'A30K

TpilwmHa B maTepiani [A0oBiNbHOI Npupoau]

po3ranyXeHHs TpiLuH

WSIbHICTE  TPIWMH  (MOKA3HWK  TPILLIMHO-
CTIKOCTi)

3apPOMKEHHS TPILLMHW, YTBOPEHHS TPiLLu-
HW, TPILLMHOYTBOPEHHS

36iNblIEHHA  TPILLUMHK, MNOLIMPEHHSA  Tpi-
LUMH, PO3BUHEHHS TPILLMHKW, PO3BUTOK
TPILLMHK

TPILLMHOCTINKICTb
BEPLUMHA TPILLUHM

po3TpicKyBaHHs [MmaTepiany npu pymnHy-
BaHHI]

MOB3YYiCTb, KpuUn

kpuBa MOB3y4oCTi B koopauHaTax Aedo-
pMaLisi—yac 3a c=const

pyfiHYBaHHA MaTtepiany B pesynbTtaTi nos-
3Y4OCTi

LIBMAKICTb MOB3Y4OCTi
rpaHuusa nos3yyocrTi, Ma
BUNPOOYBaHHA Ha NOB3Y4iCTb

ycTaHoBka Ans BunpobyBaHb Ha MOB3Y-
dicTb
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CYC

crevice corrosion
crystallization

critical elongation

critical flaw, critical defect

critical fracture toughness
;syn. critical stress intensity
actor)

critical resolved shear stress

critical stress

critical stress intensity factor
(syn. critical fracture tough-
ness)

critical temperature
critical point)

crosshead
crosshead speed

(syn.

cross-linking polymer struc-
ture

cross-section

crystal
crystal (crystalline) structure

crystal (crystalline) system

crystal cell (syn. unit cell)
crystal lattice, lattice
crystal mismatch
crystallinity (polymers)
crystallisation temperature
crystallite

crystallographic plane
cubic crystal system

cup and cone fracture

cup test (syn. Erichsen test)

curium (chemical element
Ne 96)

current density, A/m?
cut off

cyanide hardening

cycle (of loading)

cycle counter

cyclic deformation

cyclic heating

cyclic load, cyclic repeated
oad

cyclic sintering

LeneBas Koppo3us
KpucTannmaauus
npeaenbHoe, KPUTUYECKOE YATIMHEHNE

KpuUTU4eckun pedekt (gedekT Kputude-
CKMX pa3mepoB)

KPUTUYECKNN KOIPMULIMEHT KOHLIEHTPaLIMK
HanpspKeHUN

KpUTUYECKOE HaMpsbkeHue caBura B uae-
anbHOM MOHOKpucTarnsne (NocTosiHHas Ma-
Tepuana)

KpUTUYeckoe HanpshkeHue [notepu ycTon-
4YnBoCTU]

KPUTUYECKNN KOIMPMULIMEHT KOHLIEHTPaLIMK
HanpspKeHUN

KpuTuYeckasi Temneparypa,
TOuKa

TpaBepca [UcnbiTaTenbHOW MaLUUHBI]

CKOPOCTb NepemeLLieHns TpaBepcbl [Mchbl-
TaTenbHON MaLLnHbI]

ceTyatas CTpyKTypa [nonvmepa]

Kputn4yeckasa

nonefeque ceyeHue [Bpyca, CTepxHs,
Bana

Kpuctann

KpucTannuyeckas CTpykTypa [BewiecTsal,
KpucTannuueckoe cTpoeHue

Kpm);Tannorpaq)mquKaﬂ cuctema (CUHro-
HUs

anemMeHTapHas Kpuctannuyeckas suenka
KpucTannuueckas pelieTka [MaTepvana]
HECOBEPLLEHCTBO B KpUcTanne
KpuCTanmmyeckoe CocTosiHue [nonumepos]
Temnepartypa Kpuctannmsauum

Kpuctannut (copMa CyLLecTBOBaHWS no-
NMMepHBIX Lienen)

Kpuctannorpaduyeckasi NI0CcKOCTb

Kybuueckaa kpuctannorpaduyeckas cuc-
Tema (CUHroHUS)

yalKka-KoHyC (XapaKTepHbli BuA M3rioma
o6pasLa Npu NNacTMYeckoM paspyLueHum)

UCTbITaHWe Ha BblAABNMBaHWE, TEXHONIOM-
yeckasi Npoba Ha NMacTUYHOCTb MO JPUK-
CceHy

KIopui (XuMmmnyecknii anemeHT Ne 96)

NIOTHOCTb TOKa, A/M2

pa3pbiB BOSIOKOH (3Tan B pa3pyLUeHUnN KOM-
Nno3nToB)

HayrnepoxuBaHve
LMK [HarpyxeHuns)

CYETYMK LIMKIOB

LUuKnnyeckoe gedopmMmpoBaHue
LMKITUYECKMI HarpeB

LVKIUYecKass Harpyska, UMKIUMYecKoe Ha-
rpyxeHue

UMKnn4yeckoe cnekaHme

LWiNMHHA Kopo3is
KpucTanisauis
rpaHnYHe, KpUTUYHE BUOOBKEHHS

KPUTUYHUI  JedeKT (AedekT KPUTUYHUX
po3mipiB)

KPUTUYHUIN KOoediliEHT KOHUeHTpauii Ha-
npyxeHb

KPUTUYHE HamnpyXeHHHs1 3CyBY B igearnb-
HOMY MOHOKpUCTani (cTana maTepiany)

KPUTUYHE Hanpy>XeHHs1 [BTpaTu CTINKOCTI]

KPUTUYHUIN KoeiLlieHT KOHUeHTpauil Ha-
npyxeHb

KPUTUYHa TeMmnepartypa, KpuTu4Ha To4vKka

TpaBepca [BMNpobyBanbHOT MalLnHu]

LWBMAKICTL NepemillleHHss Tpasepcu [Bu-
NpoOyBanbHOT MaLLMHK]

ciTyacTa cTpykTypa [nonimepa]
nepeTuH [6anku, CTepxHsi, Bana)

Kpuctan

KpucTaniyHa CTpyKkTypa [pe40BuHHU], Kpuc-
TaniyHa 6ygosa

KpucTtanorpadiyHa cuctema (CUHroHis)

enemeHTapHa KpucTaniyHa komipka
KpvcTaniyHi rpatku [martepiany]
HeJOoCKOHanICTb y KpucTani
KpyCTaniyHui ctaH [nonimepis]
Temneparypa kpucrtanisauii

KpucTaniT (dpopma icHyBaHHA noniMepHuX
naHutoris)

KpucTanorpadiyHa nnowuHa

Ky6jq)k|a KpuctanorpadiyHa cuctema (CuH-
roHis

yallKa-KOHYC (XapaKTepHWiA_ BUA 310My
3paska npu NnacTUYHOMY PYMHYBaHHI)

BVII'IpQGyBaHHH Ha BWOaBIOBAHHA, TEX-
HONOri4Ha npoGa Ha nnacTu4HicTb 3a Epi-
KCEeHOM

Ktopin (XimiyHun enemeHT Ne 96)

rycTuHa ctpymy, A/m?

pO3pMUB BOIMOKOH (eTar y pyrnHyBaHHi KOM-
nosuTiB)

HaByrneLboByBaHHS
LMKI [HaBaHTaXeHHS]

NiYUNBHUK UMKNIB

UUKniyHe gedopMyBaHHs

LMKITiYHE HarpiBaHHS, UMKMIYHMIA HarpiB
LMKITIYHE HABaHTaXXeHHS

LMKNiYHe cnikaHHS
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D
damage paspylueHve, nospexaeHve (TepMuH 006-  pyMHyBaHHS, MOLUKOOXEHHS (TepMiH 3a-

damping coefficient
dead-weight loading

debonding, delamination

decarburization
decarburized layer

decomposition, decay
deep hardening

defect

defect diffusion

defect hardening

defect structure

defect-free, flawless material
deflagrability

deformability

deformation

deformation processing
deformed (strained) state
degradation

degradation temperature
degree of polymerization

degree of sintering (syn.
sintering level)

delamination

dendrite

dendrite fraction
dendritic segregation
dendritic structure
density

density ratio (powder metal-
lurgy)

deoxidation

deoxidizer
depletion
depletion layer
deposition
design stress
desizing
desorption
destruction
destructive test
detection
deterioration

LLIero 3Ha4yeHus)
KO3 (pMUMEHT HeYnpyroro paccesiHus

ANUTENBHOE  HarpyXXeHWe MOABELLEHHbIM
rpy3oMm [B UCMbITAHUAX HA NON3y4ecTb)

paccrioeHve (3Tan B paspyLUeHUM KOMMO-
31TOB)

o6esyrnepoxueaHue, pasyrrnepoxumsaHme

06e3yrnepoxeHHbli cnon (oetanu nocne
TepmMoo6paboTku)

pacnag [XMMU4ecKoro coeiMHeHusl]

o6beMHoe ynpouHeHue (T.e. yNpodHeHue
no BceMy obbeMy MaTepuana)

nedpexT [CTpyKTYpbIl, M3genus, np.]
andpdyana gedektos
ynpoyHeHve aedeKTaMmmn peLleTku
CTPYKTYypa ¢ gedekramm
Ge3nedekTHbI MaTepuarn
BO3ropaemMocTb

nedopMmpyemocTb,
hopMUPOBaAHUIO

nedopmauus, agedopmupoBaHve (obiee
noHATHE)

necopmaumoHHas obpaboTka maTepuanos
(o6bpaboTka naBneHuem)

ne]q)opMMpOBaHHoe cocTosiHue [MmaTepua-
na

crnocobHoCcTb K Ae-

pasnoxeHue (BUL paspyLleHuUs nonumep-
Horo MaTepuana)

TemnepaTtypa pasnoxeHus [NoNMMepos]
CTeneHb NonMMepu3aLmm
CTeneHb CrnekaHus

paccrnoeHve (OTcnamBaHuWe OTAEenNbHbIX
CIOEB CMOWCTOro0 MaTepuana fapyr ot Apy-
ra SI')IepBbIVI aTan B paspyLleHnn KOMMo3u-
TOB

AeHgpuT a3BEeTBJIEHHbIE [OpeBOBUOHbIE
Kpuctannbl

[ons oeHApUTOB [B CTPYKTYpe MeTanna)
AeHOpUTHas NuKBaums

OeHapuTHas CTpykTypa [meTannal
NMOTHOCTb

OTHOCUTENbHAsA NMOTHOCTbL [B MOPOLLUKOBOW
MeTannypruu]

packucneHune, pgesokcuaauma, obeckucro-
poXXnBaHune

packucnutens
obegHeHne

o0eiHeHHbIN crion

ocaxgeHue

pacyeTHOEe HanpsbkeHue
pacLUnMXTOBKA (CHATUE annpeTa)
necopbuus

paspyLieHne (00LWwuin TEpMIUH)
paspyLuatoLlee ucnbiTaHne
JedeKkrockonus

pasnoxeHue (BuA paspyLlleHUs nonumep-
HOro MaTepuana)

ranbHOro 3Ha4YeHHs)
KoeilieHT HeNPY>XHOro PO3CIAHHS

TpUBane HaBaHTaXEHHs MiABILLEHUM Ts-
rapem [y BUNpoByBaHHAX Ha NOB3YYiICThb]

posliapyBaHHa (eTan y pynHyBaHHi KOM-
no3suTiB)

3HeBYyrneurBaHHA, BUaaneHHa syrneuro

3HeByrneuboBaHWA LWwap (geTtani nicns
TepMoo6pobtKu)

po3nag [XiMi4HOT cnonyku]

o6'eMHe 3MillHeHHs1 (TOBTO 3MiLHEeHHs no
BCbOMY 00'emi MaTepiany)

nedekT [CTpyKTypu, BUpoby Ta iH.]
angoysis gedekTis

3MiLHEHHA AedeKkTamun rpaTku
CTPYKTYpa 3 AedeKkramm
6e3nedekTHUIA MaTepian
3alNMUCTICTb

nedopMiBHiCTb, 3a4aTHICTL A0 Aedopmy-
BaHHs

nedopmauia, gedopmysaHHs (3aranbHe
NOHATTS)

nedopmauiiHa obpobka martepianis (06-
pobka T1CKOM)

necdopmMoBaHui cTaH [Matepiany]

po3sknafaHHs (BUO pyvHyBaHHSA noriMep-
Horo marepiany)

Temneparypa pos3knagaHHs [nonimepis]
CTyniHb nonimepisauii
CTyMiHb ChiKaHHSA

BidwapysaHHa  (Big'eQHaHHSA  OKpemux
Lwapis LapysaToro matepiany oavH Bif
OJHOro (nepLimnii etan y pynHyBaHHi KOM-
no3uTiB)

Aenaput
Kpuctanu)

OeHOpuTiB YacTka [y CTPYKTypi meTany]
OeHOpUTHa nikBauis

OeHOpuTHa CTpyKTypa [meTany]

ryctvHa

Bi,q.Toc:Ha ryctuHa [y nopoLuKoBin meTany-
pril

PO3KUCHEHHS!, Ae3okcuaalisi, 3HEKUCHEH-
HS

PO3KMCHIOBaY
30iAHEHHSA

36igHeHun wap

OoCagXeHHsI

pO3paxyHKOBE HaMNpy>XeHHs
pO3LUMiXTOBYBaHHSA (3HATTS anpeTa)
necopbuis

PYNHYBaHHSA (3aranbHuiA TEPMIH)
pyViHiBHE BMNPOGYBaHHS
negekrockonis

posknagaHHs (BuMA pynHyBaHHA nonimep-
HOro matepiany)

(posranyxeHi gepeBonogidHi
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DIS

devitrification

diagram_of equilibrium (syn.
phase diagram)

diagram, chart, plot
dial indicator

diamagnetism
diamond
diamond cone (brale)

diamond cubic crystal lat-
tice, diamond cubic

diamond pyramid hardness
test) (syn. Vickers hardness
test

die steel
dielectric (breakdowng
strength (of an insulator

(syn. electric strength, insu-
lating strength)

dielectric  constant  (syn.
electric constant, dielectric
permittivity)

dielectric displacement,
C/m

dielectric material, dielectric,
(syn. electrical insulating
material)

dielectric permittivity, abso-
lute, F/m

dielectric susceptibility
diffusion
diffusion alloying

diffusion bonding (syn. diffu-
sion welding)

diffusion coating

diffusion  cogfficient
diffusivity), m“/s

diffusion creep
diffusion flux

diluent

dimple

dimpled shear rupture

(syn.

dipole moment per unit vol-
ume, C-m/mg

directional solidification

disintegration
dislocation

dislocation cross-slip

dislocation density
dislocation loop
dislocation multiplication
dislocation network
dislocation pileup
dislocation slip
dislocation strengthening
disorder

disordered state

KpuCTannusaums [cTeknonogobHoro setue-
CTBa], paccTeKnoBbIBaHWE, AEBUTPUCDMKA-
ums

drasoBas gnarpamMmma COCTOSHUS

Anarpamma, cxema, rpacvk

uncpepbnaTHbI MHAMKATOP NepeMeLLeHUN
(nHOmMKaTOp YacoBoro Tuna)

avaMarHeTvaM (MarHUTHOe CBOWCTBO)
anmvas

anmMasHblii KOHYC (HaKOHEeYHUK ANS WUCMbl-
TaHuii Ha TBepAOCTb)

pelueTka (CTpyKTypa) Tuna anmasa

ucnbelTaHne matepuana Ha TBepAoCTb MO
Bukkepc [B}J,aBJ'IVIBaHVIeM anmMmasHoun nu-
pamMuabl

wTaMmnoBad CTtallb

[AManeKTpuyeckasi NpoYHOCTb, 3NeKTpuye-
ckasi NPOYHOCTb, HanpshxeHne npobos ave-
NEeKTPUKOB

AneKTpunyeckasd NnoCcTtodHHadA

aneKIpuyeckoe  CmelueHre  (MHAyKums),

Kn/m

OM3NEKTPUYECKUi Matepwuan, OUINEKTPUK,
ANEKTPON30NAUNOHHBIN MaTepuan

OMnanekTpuyeckasi NpoHMLAEMOCTb cpefbl,
abcontoTHasa, ®/m

OmanekTpuyeckas BOCMpUMMYNBOCTb
auddyaus
O dy3MoHHOE nernposaHme

coeauHeHUs maTepuanoB nytem Auddy-
3un (andysnoHHas ceapka)

an Y3NOHHOE HaHeceHune
an Y3WOHHOE HacbllleHne

KoagpuumneHT anddysmm, m2/c

NOKPbITUHN,

O dy3noHHaa Non3y4ecTb

noTok anddysnn, AMdPdY3MOHHbIN NOTOK
pa3baButenb

NyHKa, siMKa (gedeKTbl MOBEPXHOCTM)

COBUroBoe paspylleHne ¢ obpasoBaHUEM
AMOK

OWMNONbHBIA  3MEKTPUYECKUA MOMEHT eau-
HULbI o61:»ema3 (CMH. MoNsIPM30BaHHOCTb
cpenbl), Kn-m/m

HanpaeneHHasi Kpuctannmsaums

paspyLueHve (0bLLuii TEPMUH)

avcnokaums (NUHenHbIn aedekT Kpucran-
NINYECKOW CTPYKTYPbI)

nepexon AMUCMoKauuil M3 ogHOW MIIOCKOCTU
CKOMNBbXEHWUS B ApYryto

NMOTHOCTb AUCNOKaLMi
[OUCIOKaLMOHHasa neTns
pa3sMHOXeHWe gucriokaumi
ceTka aucnokauui

cKonneHve gucnokaummn
CKONnbXXeHue aucrokaumn
OWCMOKALMOHHOE YNpOYHeHNe
Oecnopsigok
Heyrnopsioo4eHHOE COCTOsIHUE

KpucTanisauis (CKnonoAibHoi pevyoBuHH),
PO3CKMyBaHHs, AeBiTpMiKkaLis

d¢asoBa giarpama ctaHy

niarpama, cxema, rpadik

uncpepbnaTHUiA  iHOUKATOp NepeMiweHb
(ro4vHHMKOBOTO TUMY)

OiamarHeTvam (MarHiTHa BNacTMBICTb)
anmas

anvasHUn KOHYC (HaKOHEYHUK Ans Bu-
npobyBaHb Ha TBEPZICTb)

rpaTku (CTpyKTypa) TMny anmasy

BunpobyBaHHs MaTtepiany Ha TBepaicTb
3a Bikkepcom (BOaBnoBaHHAM anvasHoi
nipamign

wiTaMmnoBaHa CTallb

fieneKkTpuyHa MILHICTb, eneKkTpuYHa Mil-
HiCTb, Hanpyra NpobuBaHHA gienekTpuka

€J1eKTpu4Ha ctana

eneKkTpuyHe 3miweHHs (iHayKuis), Kn/m®

nienekTpuyHun  martepian,

) M3 . DIeNeKTpuK,
€neKTPoI3oNALiNHWA MaTepian

fienekTnyHa MNPOHUKHICTL CepeaoBuLa,
abcontoTtHa, ®/m

AienekTpuyHa CNpUNHATANBICTb
aundysia
OndoysiiHe nerysBaHHsi

3'elHaHHA Marepianis wnaxom Aundysii
(amdysiriHe 3BaptoBaHHSA)

OndysiiHe HaHeCeHHs NOKPUTTIB, Andy-
3iIHE Hacu4eHHsA

KoeilieHT anadysii, m2/c

Ondoy3iiHa NoB3y4iCTb

noTik Anadysii, AudysinHMm NoTik
PO3UYNHHMK

NyHKa, siMKa (aedeKkTn NoBepxHi)
3CYBHE PYVHYBaHHS 3 YTBOPEHHAM SMOK

OMNOSNbHUIA eNEeKTPUYHUI MOMEHT OOMHU-

ui ob'emy gﬂOﬂﬂpM3OBaHiCTb cepenoBsu-
wa), Kn-m/m
CrpsiMOBaHe  TBEpAiHHSA, HanpsMneHe
TBEPAiHHS

PYNHYBaHHSA (3aranbHUA TEPMIH)

avcrokauis (NiHiMHUN gedekT kpuctaniy-
HOT CTPYKTYpW)

nepexia aucrnokauin 3 oAHOI NIOLMHK
KOB3aHHS B iHLWY

rycTuHa Aucnokauin
ONcnokauinHa netns
PO3MHOXEHHS AMcnoKaLin
CiTKa aucnokaudin
CKYN4eHHs Ancrnokauin
KOB3aHHS AWCIIOKaLLin
[ucnokauiiHe 3MiLHEHHS
6es3nap
HEBMNOPSAKOBAaHWUI CTaH
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disperse state

dispersion strengthening

dispersion-strengthened
material

dispersoid, disperse phase

dissociation
dissolution
dog-bone shape

domain

domain structure
donor
dope, dopand

double (upper and
yield points (syn.
yield stress)

drop-weight type of test

lower)
double

dual phase steel

dubnium (chemical element
Ne 105)

ductile (nodular) cast iron

ductile fracture
ductile-to-brittle transition
ductility

durability (syn. endurance,
longevity)

dye penetrant inspection
(Syn. dye penetrant test,
liquid penetrant inspection)

dynamic ball hardness

dynamic deformation, high-
speed deformation, impact
deformation

dynamic test

dysprosium (chemical ele-
ment Ne 66)

eddy current inspection
(test, defectoscopy)

edge dislocation (syn. extra
plane of atoms)

einsteinium (chemical
ment Ne 99)

elastic (recoverable) defor-
mation (strain)

elastic aftereffect,
recovery

elastic behavior (syn. elastic
deformation, elasticity)
elastic limit, elasticity limit,
Pa

ele-

elastic

ZAMCNepcHOe COCTOsiHWE, AWUCNEPrMPOBaH-
HOe COCTOsIHME

[AMCNEepCUOHHOE YNpouHeHue (o6wuin Tep-
MWH, OMWCLIBAIOLUMIA YNPOYHEHUE MHOTO-
¢hasHbIX cucTeM, B 4YacTHOCTM CMIaBOB,
AMCnepCcHbIMK YacTMLaMm)

OVCNEPCHO-YMPOYHEHHBI MaTepuan

aucnepcHas ¢asa, OUMCNepCHOe BKIYe-
Hune

avccoupaums, pasnoxeHue
pacTBopeHue, pacnnasneHue

npuTtaneHHas copma obpasua Ans ucnbl-
TaHun

JoMeH (MakpooGnacTb CMOHTaHHOW Ha-
MarHM4eHHOCTM UIM NMONSIPU30BAHHOCTM)

[OMEHHas CTpyKTypa
[OHOp
areHT, jo6aBka

TOYKM BEpXHEero n HWXHero npeanena Teky-
4ecTun

ncnbiTaHne Ha YyAdapHoe pacTAaXeHune C
ncnonb3oBaHMeM  3HeprMn nagarwouiero

rpysa
AByxdasHas cranb
OyoHUIN (xumunyecknn anemeHT Ne 105)

BbICOKOMPOYHbIA YyryH [C LUApPOBUAHbLIM
rpacouTom]

nnactnyeckoe paspyllieHune
nopor xXnagHoJ1IOMKOCTH
NNacTU4YHOCTb
BbIHOCITMBOCTb

fedeKToCKonMs METOAOM  MPOHMKALLMX
XUAKOCTeW, kanunnsipHas aedektockonus
(MeToa HepaspyLUatoLLEro KOHTPOTS)

TBEpOOCTb NO METOAY OTCKOKa

AMHaMuyeckoe [aedopMMpPOBaHMe, BbICO-
KOCKOPOCTHOE AedopMupoBaHue, yaoapHoe
AedopMrpoBaHve

AVHaMU4yeckoe ucnblTaHue
OUCNPO3ui (XMMnyeckuii anemeHT Ne 66)

E

MeTO[ BUXPEBbIX TOKOB, BWXPETOKOBas
Aedbektockonusa (MeTon HepaspyLuaroLero
KOHTpOIt0)

KpaeBasi Agucrnokauus (JonornHutenbHas
nonyniocKoCTb aTOMOB)

SNHWTENHUIN (XMMMYecknin anemeHT Ne 99)
ynpyras (obpaTtnmas) gecdopmauus
ynpyroe nocrnegencTsune, ynpyras pasrpys-
Ka

ynpyrocTb (CBOWCTBO MaTepuarna)

npegen ynpyroctu, MNa

ONCMEePCHUI CTaH, AMCNeproBaHnin CTaH

aucnepcinHe 3MiLUHEHHA (3aranbHui Tep-
MiH, L0 On1Ccye 3MiLHEeHHs 6araTtodasHux
cucTeMm, 30Kpema CcrnasiB, AUCMEPCHUMMU
yacTkamu)

AMcnepcHo-3MiLHEHU maTepian
aucnepcHa dasa, gucnepcHe BKpanieHHs

aucouiauis, posknagaHHsi
PO34YMHEHHSI, PO3MaBreHHs!

npuTaneHa dopmMa 3paska ans sunpoby-
BaHb

[OMeH (M_aK8006J'IaCTb CMOHTaHHOI Hama-
rHi4YeHOCTi abo NonsApM30BaHOCTi)

[OMeHHa CTpyKTypa
[OHOp
pobaBka, areHT, 4o4aTokK, Npucaaka

TOYKWM BEPXHLOI Ta HWXHLOI rpaHnLb Te-
Ky4oCTi

BUNPoByBaHHs Ha yAapHe po3TSryBaHHs 3
BMKOPWUCTaHHSAM eHeprii BaHTaxy, Wo na-
nae

ABodasHa ctanb
Ay6Hin (ximiyHnn enemeHT Ne 105)

BMCOKOMILIHWA 4aByH [3 KynbonodibHum
rpaditom]

nnacTu4He pymnHyBaHHS
MeXXa X0noaHONaMKOCTi
NNacTUYHICTb
BUTpUBanicTb

Aedekrockoniss METOAOM MPOHUKHUX  Pi-
AVH, KaninapHa aedekrockonia (metoq
HePYMHIBHOTO KOHTPOIHO)

TBEpPAICTb 32 METOAOM BIiZICKOKY

AVHaMiyHe AedopMyBaHHs, BUCOKOLLBMA-
KIcCHe gedopMyBaHHS, yoapHe gnedopmy-
BaHHSA

AVHaMiyHe BUNpPOOyBaHHS
aucnposin (ximivHun enemeHT Ne 66)

MeTOo[] BMXPOBUX CTPYMiB, BMXPOCTPYMO-
Ba AedekTockonia (MeToh HepynHIBHOro
KOHTpOIt0)

KpanoBa Aucrnokauis (gogaTtkoBa Hanis-
nnoLiuHa aTomiB)

EMHLUTENHIN (XiMiYHMI enemeHT Ne 99)
npyxHa (o6opoTHa) aecbopmadis

npyxHa nicrnsgisi, Npy>kHe po3BaHTaXEHHSI

NpYyXHICTb (BNacTMBICTb MaTepiany)

rpaHnusa npyxHocrTi, Ma
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elastic wave velocity

elasticity modulus
Young's modulus), Pa

elastomers

(syn.

electric charge density (sur-
face), C/mg1 g y (

electric charge density (vol-
ume), C/m‘;?1 g Y (

electric conductivity, electric
conduction, conduction, Sm

electric constant (dielectric
E/ermlttlwty for a vacuum),
m

electric current, current, A

electric  dipole  moment,
dipole moment, C-m

electric field strength (syn.
voltage gradient), V/im

electric insulator, insulator
electric susceptibility

electric(al) capacitance, F
electric(al) conductivity, S

electrical insulating material
(syn. dielectric ~ material,
dielectric)

electrical resistance, Q
electrical resistivity, Q/m

electrochemical _coating,
electrochemical plating

electrochemical corrosion

electrochemical electromo-
tive force (emf) series

electroconducting ceramics

electroconducting  coating
(layer)

electrodiffusion
electroinsulaling coating,

electroinsulaling layer
electrolyte

electrolytic coating, electro-
plating

electrolytic corrosion
electrolytic coupling

electromagnetic field
electromagnetic  inspection
(test)

electromotive force (EMF), V
electron

electron energy band
electron hole

electron shell

electron state (level)

electron structure

electronegativity

CKOPOCTb YMNpPYrow BOMHbI

MOAynb MPOAONBbHON YNPYrocTH, Moaylb
(koadppuumeHT) HOHra, iLIa

anacTomepbl (rpynna mnonmuMepHbIX Mare-
puanos)

NOBEPXHOCTHAas NIOTHOCTb 3MNEKTPUYECKUX
3apsgoB, MOMsiPU30BaHHOCTL  BeELLECTBa,
Kn/m?

06eMHasi MMOTHOCTb 3MEKTPUYECKUX 3apsi-
zos, Kn/m®

anekTpuyeckas NpoBOAUMOCTb, JNEKTPO-
NpPOBOAHOCTb, CM

anekTpu4eckas MNocTosHHas (QUAaneKTpu-
yeckasi NpoHMLaeMoCTb Bakyyma), ®/m

cuna aneKkTpn4ecKoro Toka, A
ANEeKTPU4ECKU ANNOSNbHbLIN MOMEHT, Kn-m

HaNpA>XeHHOCTb 3J1IEKTPUYEeCKOro nos4, B/m

3MEKTPON3oNATOP

ananekrtpn4yeckaa BOCNPUMMYMBOCTb [cpe-
Abl]
ANneKTpnyeckaa eMKOCTb, )

anekTpuyeckas NpoBOAUMOCTb, JMEKTPO-
NpPOBOAHOCTb, CM

SJ'IeKTpOVISOJ'IHLlMOHHbIIZ Martepunan,

A An-
3MeKTPUK, ANINEKTPUYECKNA MaTepuan

ANeKTpnu4eckoe conpoTueneHune, Om

}J,e/J'IbHOG ANeKTpu4yeckoe conpoTueiieHune,
M/M

SJ'IeKTDOXvVIMVI'-'IeCKVIVI
NOKPbITUN

ANEeKTpoxXmumMmnyeckaa Kopposuna
pPAa 3NeKTPoaAHbIX NoTeHUMarnoB

MeToa4 HaHeCeHUA

NeKTponposogHaA KepamMuka, npoBoAA-
aa kepamuka
AN1eKTponpoBoAgHOE TMOKpbITUE, npoBOAA-

LLiee nokpbiTHUe, 3arekTpornpososdlliee no-
KpbITWe, aneKkTponpoBogALlnn Croun

anekTpoandpdyauns

SJIEKTPOU3ONALNOHHOE — MOKpPbITUE,
TPOU3ONALUMNOHHbIN CIlon

ANeKTponunT

ANEKTpPOoNInTU4eCkoe HaHeCceHne HOKpI3ITMl7I,
ranbBaHM4Yeckoe HaHeCceHWne NoKpPbITUn

SNEKTPOSINTUHECKaa Kopposuna

ANEeKTponnTn4eckad CoOBMECTUMOCTb (Ha
npeaMeTr npeforespalleHna  noABneHus
ranbBaHN4YeCKkou I'Iapbl)

ANeKTpoMarHuTHoe none

3neKkTpoMarHWTHas gedektockonus  (Me-
TOZ, HepaspyLLaloLLEro KOHTPOSS)

anekTpoasmxywasa cuna (34C), B
3NEKTPOH

3HepreTnyeckas 30Ha dNeKTpoHa
Oblpka (3nekTpoHHas)
aneKkTpoHHas obonoyka [aToma]

COCTOAHME 3JNEKTpPOHa B aToMme (xapaKTe-
pm:;yemﬂ YeTbiIpbMA KBaHTOBbIMW 4UCNa-
Mu

aneKTpoHHas
CTpoeHue

ANEeKTpooTpMnLUaTelbHOCTb

anek-

CTPYKTYpa,  3neKTPOHHOe

LUBWAKICTb NPYXHOI XBWMi

MOAYMb_NO300BXHbOI MPYXHOCTI, MOAYIb
(koedpiuieHT) KOHra, lMa

enf;CTOMipM (rpyna nonimepHMx Matepia-
nis

NMoBEpPXHEBA TYCTMHA ENEeKTPUYHUX 3apsi-
[iB, Nonapu3oBaHicTb pevoBuHU, Kn/m

o6'eMHa TyCTUHA ENeKTPUYHWUX 3apsiaiB,
Knim®

erneKkTpuyHa NpoBiaHiCTb, enekTponpoBia-
HicTb, CM

eneKkTpuyHa crana (gienekTmyHa MPOHMK-
HiCTb Bakyymy), ®/m

cuna enekTpu4Horo cTpymy, A
€MNEKTPUYHUI AUNOTbHWIA MOMEHT, Kn-M

HamMpYXeHICTb eneKkTpUYHoro nons, B/m

eneKTpoi3onaTop

JieneKkTpuyHa CnpUMHATAMBICTL [cepeno-
BULLA]

ernekTpuyHa emHicTb, ®

eneKkTpuyHa NpoBiAHiCTb, eneKTponpoBif-
HicTb, CM

erneKTpoi3onALiNHNA  Martepian, aienekr-
PVK, JIeNeKTpuYHuiA maTepian

enekTpuyHumn onip, Om
NAUTOMUIA eNeKTpu4Huin onip, Om/m

€NeKTPOXiMiYHNI MeTo[, HaHeCeHHs no-
KpUTTIB

enekTpoxiMiyHa Koposis
psg enekTpogHuX noTeHuianis

€NIeKTPOnpoBifHa Kepamika, MposigHa
Kepamika
eneKkTponpoBiAHe MOKPUTTS,  NpOBidHe

NOKPUTTS, €NEKTPONPOBIAHWIA LLap

enekTpoamadysia

€rneKTPoI3oNALiMHE MNOKPUTTH, EneKTpo-
i3onAUiNHANA Wap

enekTponit

eJ'IeKTpO_J'IiTVI‘-IHe HaHEeCEeHHA I'I.OKpVITTiB,
ranbBaHIYHEe HaHEeCEeHHA NMOKPUTTIB

€NeKTPOriTU4Ha Kopo3is

eNeKTporiTMiHa CyMICHICTb (Wwoao 3ano-
6iraHHsA NosBY ranbBaHi4HOT Napw)

eﬂeKTpOMaFHiTHe none

enekTpoMarHiTHa Aedektockonisa (mMeTon
HEepYMHIBHOrO KOHTPOJHO)

enekTpopywiviHa cuna (EPC), B
€neKTPoH

eHepreTu4Ha 30Ha enekTpoHa
Jipka (enekTpoHHa)
€neKkTpoHHa 060NoHKa [aToma]

CTaH efleKTpoHa B aToMi (XapakTepusy-
€TbCS YOTPMa KBAHTOBUMM YMCTIaMU)

€nNeKTpOHHa CTPYKTypa, enekTpoHHa 6y-
foBa

€neKTPOHeraTnBHICTb
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electroneutrality ANEeKTPOHENTPanbHOCTb €NeKTPOHENTPanbHICTb

electronic spin CMVH 3MEeKTPOHa CMiH eneKkTpoHa

electroplating ranbBaHOCTErNsl, HAHECEHVWEe MOKPbITUS TanbBaHOCTErisl, HAHECEHHS  MOKPUTTS

electropositivity
electrostriction

elongation
elongation test

electroconducting material,
conductor, ~ current-
conducting material

embeddability

embrittlement

embryo

emission

emission ability, emissivity
emissive coating

emitting material

endurance (syn. durability,
longevity)

endurance limit (syn. fatigue
limit)

endurance ratio

endurance test (syn. fatigue
test)

energy

energy band gap

energy flux, W

energy level (syn. orbital)

energy release rate

energy, work, J

engineering ceramics

engineering strain

engineering stress, Pa

gngineering yield strength,
a

enriched layer
\?nthalpy (syn. heat content),

entrainment (syn. ablation)
entropy, J/K

environment
environmental resistance

epitaxial growth
epitaxy
epoxides

epoxy resin, epoxy (EP)
equiaxed dimple

MEeTOAOM 3JEeKTpooCaxXaeHunda, HaHeCeHune
ranbBaHN4YeCKOro nNoKpbITUA

ANIEKTPONOJTIOXKNTENTIbHOCTb

3NEKTPOCTPUKLMA  (3PAEKT  U3MEHEHUS
NVHENHbIX pa3MepoB U obbema Auanek-
TPUKOB B MNEPEMEHHOM 3IeKTPUYecKoM
none)

yaAnnHeHue (aGCOJ’IPOTHaH BENMNYNHaA U3Me-
Heljs/lﬂ ANWHbI, BbI3BBAHHOIO BHELUHEW CU-
ion

WUCMbITAHWS MO OMPEAEsiEHNI0 OTHOCUTETb-
HOTO YA/IMHEHMst MaTtepuana B MOMEHT
paspbiBa

3MeKTPONPOBOAHbLIN  MaTepumar,
HUK, MPOBOAALLMIA MaTepuan

nposoa-

cnocobHoCTb K MmornoweHunto [abpasmBHbIX
Yyactuu]

oxpynyunBaHue
KpUCTannmyeckuii 3apogbiLL
amucens

3MUCCUMOHHAsi CNOCOBHOCTb
3MUCCUMOHHOE NOKPbITME
3MWUCCUOHHBIN MaTepuan
BbIHOCITMBOCTb

npegen BbIHOCMMBOCTM (YCIOBHBIA), Npe-
[en ycTanocTu, ycranocTHasi MpoYHOCTb,
LMKNYeckas NMpoYHOCTb

OTHOLLUeHMe npegena ycrtanoctu K npeaeny
NPOYHOCTN

ncnbiTaHMA Ha yCcTanocCTb

3Heprus
3anpeLleHHas (3HepreTuyeckas) 3oHa
NoTOK 3Hepruu, BT

aHepreTUyeckuin nogypoBeHb (CUH. opbu-
Tanb)

CKOPOCTb BbICBOOOXAEHUS eHeprun [Ae-
dopmaumm]

3Heprus, paboTa (BenununHa), x
KOHCTPYKLMOHHAs kepamuka

ycnoBHas (TexHuveckas) gecopmaumns
yCroBHOe (TexHU4Yeckoe) HanpshkeHue, MNa

YCIOBHbIN (TEXHWYECKMI) Npeden TeKyye-
ctn, Na

oboralleHHbI crion
3HTanbNus (CUH. TennocoaepxaHue), hx

abnaums, yHoc mMacchbl
aHTponus, Ox/K
OKpyxaroLiasi cpega

CTOWKOCTb K BO3AEWCTBUIO OKpYXaloLlewn
cpenbl

anuTaKcuanbHbIi pocT

anuTakcus

3n0|)<cmp,b| (rpynna nonuMepHbIX matepua-
nos

3Mnokcuag, anokcnaHaa cMmona

prr)naﬂ NyHKa (Ha MOBEPXHOCTU paspyLue-
HUS

MEeTOAOM EeNneKTpooCaKeHHA, HaHEeCEHHA
ranbBaHIYHOIO NOKPUTTA

€MNeKTPONO3NTUBHICTb

eNeKTPOCTPUKLIA (ABULLE 3MIHW NiHINHUX
po3MipiB i 06'eMiB AiefIeKTPUKIB y 3MiHHO-
My eneKkTPpU4HOMY Mori)

noJoBXKeHHs (abconoTHa BenuynHa 3Mmi-
HW OOBXMWHM, Sika BUKNMKaHA 30BHILLHBOO
CYnoto)

BVII'IpOGyBaHHH 3 BU3Ha4Y€HHA BiJHOCHOIO
BMUOOBXEHHA MaTtepiany B MOMEHT po3pu-

BY
€rneKTPonpoBIAHNI MaTepian, NPOoBIOHWK,
npoBiaHWA MaTepian

30aTHICTb [0 MOrMUHaHHA [abpasvBHUX
YaCTUHOK]

OKPUXYYBaHHS, OKPUXYEHHS
KpucTanivyHui 3apoaok
emMicis

eMiciiHa 3gaTHICTb
eMiciiHe NoKpUTTA
eMicCiiHui maTepian
BUTPMBanicTb

rpaHuLIs BUTPMBANoCTi (yMOBHa), rpaHuLs
BTOMJIEHOCTI, MiLHICTb Bif YTOMIIEHOCTI,
LMKITIYHA MILHICTb

BiHOLUEHHS  rpaHuLi
rpaHu1Li Mexi MiLIHOCTi

BUNPOOYBaHHSI HA BTOMIIEHICTb

BTOMIEHOCTI [0

eHepris

3abopoHeHa (eHepreTMyHa) 3oHa
noTik eHeprii, BT

€eHepreTUYHNI piBeHb (CUH. opbiTarnb)

LIJBI/I%KiCTb BUBINbHEHHA eHepril [aedop-
Mavii

eHepris, poboTta (BenuumHa), [x
KOHCTpYKLUiNHa kepamika

YMOBHa (TeXxHiyHa) gecopmauis

YMOBHE (TeXHiYHe) HanpyxeHHs, Ma
YMOBHA (TE€XHi4YHa) rpaHuusa Teky4vocrTi, MNa

30araveHui wap
eHTanbnis (CUH. TENNOMICTKICTb), [x

abnsuis, BUHECEHHS MacK
eHTponis, hx/K
HaBKONWLLHE cepeaoBuLLe

CTIMKICTb [0 BMNMAMBY HaBKOMULLHLOIO Ce-
peposwLia

eniTakcianeHUn pict
eniTakcis
enokcuau (rpyna noniMepHUx matepianis)

ernokcua, enokcuaHa cMona
Kpyrna nyHka (Ha noBepxHi pyriHyBaHHS)
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equiaxed zone

equilibrium
erbium (chemical element
Ne 68)

Erichsen's cup test machine

erosion

erosion-resistant  coating,
erosion-resistant layer

erosive wear

ester
etching

ethenic polymer

ether

ethylene propylene diene
monomer (EPB{/I)

ethylene propylene rubber
(EPM) (M - monomer)
etr_}ylene-tetrafluoroethylene
(PTFE)

eurogium (chemical element
Ne 63)

eutectic reaction, eutectic
eutectoid reaction, eutectoid

evaporation ablation, abla-
tion by evaporation

evaporation, vaporization
example, sample

excited state

exfoliation corrosion
expansion

extender

extension rate
extensometer

extra pure (material)
extrinsic (impurity) semicon-
ductor

fabricability
fabric-plastic

face-centered cubic (FCC)
lattice (unit cell)

face-centered orthorhombic
(rhombic) lattice (unit cell)

face-hardened material
factor

failure mode
failure, fault, malfunction,
trouble

failure-proof design
farad, F

fatigue

30Ha PaBHOOCHbIX KPUCTanmnoB [B CTPYKTY-
pe cnutkal

paBHoBecue
apbuii (xumuyeckuin anemeHT Ne 68)

yCTaHoBKa ANsi UCMblTaHWs Ha Bbl4aBnunBa-
HMe No DpUKCEHY

3po3ust

SPO3NOHHO C:I'OIZKOE NoKpbITUE, 3PO3NOHHO
CTOUKMN crnon

3PO3NOHHOE U3HallnBaHmne

CINOXHbIN 3dup

XMMUYECKOe TpaBrieHue, TpasrieHue, npo-
TpaBnvBaHve [B MeTode WCCneaoBaHus
CTPYKTYpbl METansos]

nonMMep Ha OCHOBE 3TUNeHa
a¢vp
MOHOMep 3TUMNeHnponuneHaneHa

3TUMEH NPONUIEHOBLIN KayvyK
TecnoH, nonuTeTpadTOpaTUNIEH
eBponun (xumuyecknin anemeHT Ne 63)

9BTEKTUKa
3BTeKToMnag
abnauus ncnapeHmem

nucrnapeHue
ob6pasel, npoba

BO30Y)XAEHHOE COCTOsIHUE [aneKkTpoHa]
KOppO3usi oTCrnavBaHWem Matepuana
paclwmpexve

HanonHuTenb (KOMMOHEHT MriactMmace, na-
KOKpPaCOYHbIX MaTepUarnos, knes )

cn«;pocn; pacTsikeHus (obpasua maTepua-
na

TEH30MeTp, SKCTEH3oMeTp  (YCTPOWCTBO
AN U3MEPEHUs yanMHEeHUN, fe@opMaLinii)

oco60 yncTbIv [MaTepuan]

HpnMECHbIﬁ nonynpoBOAHUK, HecobCTBEH-
HbIX NONyNnpoBOAHUK

F

TEXHOJI0TMYHOCTb
TEKCTONMnUT

rpaHeueHTpupoBaHHas Kybudyeckas (FLIK)
pelleTka (3nemMeHTapHas s4eika)

rpaHeLeHTpupoBaHHas pombudeckas pe-
LWeTKa (anemMeHTapHas sderka)

NOBEPXHOCTHO-YMPOYHEHHbIA MaTepuarn
KO3hDULMEHT, NOKa3aTeNb
XapakTep paspyLueHusi

noBpexaeHue, paspyleHve (o6wuin Tep-
MVH), HEMCNpPaBHOCTH

NpoeKkTUpoBaHne "Ha HepaspylieHue" (oa-
Ha 13 KOHLEeNUWA NPOEKTUPOBaHKS)

hapana (eavHMLa U3MepeHnst aneKkTpude-
ckon emkocTu), d

ycTanoctb [MaTepuanal

30Ha PIBHOBICHUX KpucTanis [y CTPyKTypi
3nuTKal

piBHOBara
epbin (ximiyHnn enemeHT Ne 68)

yCTaHOBKa I,CI,J'IFI'Bl/II'Ip06yBaHH9| Ha BuOaB-
nioBaHHs 3a EpikceHom

eposis

€PO3ilNHO CTiliKe MOKPUTTA, ePO3ilNHO CTil-
KWIA Wwap

€eposiiHe 3HOLUYBaHHA, eposiiHe cnpa-
LibOBYBaHHS

cknagHun edpip

XiMiYHe TpaBnEHHs!, TpaBIieHHs, NpoTpa-
BIIEHHS [y MeToZi AOCHIAXKEHHS CTPYKTYpK
meTanis

noniMmep Ha OCHOBI €TUINEeHy
edip

MOHOMEpP eTUNEHNpPOMNiNeHaiEHy
eTUneH nponineHoBuU Kay4yk
TednoH, noniteTpadTopeTUNEH
eBponin (ximiuHui enemeHT Ne 63)

eBTEeKTUKa
eBTEeKTOoI
abrauia WnsaxomM BUNapoBYBaHHS

BMNapoOBYBaHHSsI
3pas3sok, npoba

30yKEHUI CTaH [eneKkTpoHa]

KOpos3is BiglwapoByBaHHAM MaTepiany
pPO3LUNPEHHSA

HanoBHIOBaY (KOMMOHEHT nnacrMac, na-
kodhapboBux maTepianis, Kneto)

UJBV;ﬂKiCTb po3TAryBaHHs (3paska matepi-
any

TEH30MeTp, eKCTEeH3oMeTp (NpuCTpiit ans
BUMIpIOBaHHSI BUAOBXEHb, AeopMallii)

ocobnmBo yncTuin [matepian]

AOMILLIKOBUI HaniBnpoBiAHWK, HEBNacHWUN
HaniBnpoBigHUK

TEXHOMONYHICTb
TeKkcTonit

rpaHeueHTpoBaHi ky6iyHi (LK) rpaTtku
(enemeHTapHa KoMipka)

pom6ivHi rpaHeLeHTpoBaHi rpaTku (ene-
MEeHTapHa KoMipKa)

NoBepXHEBO-3MiLHEHWUI MaTepian
KoediLieHT, MOKa3HUK
XapakTep pymHyBaHHS

MOLLKOOXKEHHS, PYMHYBaHHA (3aranbHui
TEepPMiH), HecnpaeHiCTb

MPOEKTyBaHHA "Ha HepyWHyBaHHA" (oaHa
3 KOHLENLiN NpOoeKTyBaHHS)

dapaga (0OMHULA BUMIPIOBaHHSA enexT-
pUYHOI EMHOCTI), ®

YTOMIEHICTb [MaTepiany]
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fatigllie crack, endurance ycTanocTHas TpewuHa TpiLMHA Bif YTOMMAEHOCTI
crac

fatigue fracture, fatigue fai-
lure

fatigue life

fatigue limit (syn. endurance
limit, fatigue strength), Pa

fatigue strength (syn. fatigue
I|m|£tJ), Pa

fatigue striation

fatigue test (syn. endurance
test%

fault

fermium (chemical element
Ne 100)

ferrimagnetic material, ferri-
magnetic

ferrite (ceramic)

ferroelectricity

ferromagnetic material, fer-
romagnetic

ferrous alloy
fiber (amep.), fibre (aHrn.)
fiber pull-out

fiber reinforcement, fibre

reinforcement
fiberglass plastic (syn. glass

fiber  reinforced ~polymer
(GFRP))
fiber-reinforced composite,

fibre-reinforced composite

fibres arrangement, fibers
stacking sequence, reinfor-
ceing scheme, fibers archi-
tecture

fibrous structure (syn. fiber
texture, fiber-like structure,
fibre-like structure)

Fick's first law
Fick's second law
filament

filament winding
filler (filling) material, filler

fillet
film
fine grain structure

fine grinding, fine milling,
high ggrindingg 9

fine-grained steel
fine-porous material
finishing agent, sizing agent
fireclay

firing

fir-tree

yCTanocTHoe paspyLueHue

YMCNO UMKNOB OO0 pa3pywieHud, nonrosey-
HOCTb

npeaen BbIHOCNUBOCTU (YCMOBHbIN), nNpe-
Jen ycTanoctu, ycranocTHasi NMpPOYHOCTb,
LMKnn4eckast NpoyHoCTb, MMa

yCTanocTtHaaA NpPoO4YHOCTb, Ma

Gopo3adka ycTanoctu [Ha MOBEepPXHOCTM
yCTanocTHoro  paspyleHus], Goposaya-
TocTb [noBepxHOCTU obpasija Ha aTane
pa3BUTWS YCTaNIOCTHOMN TPeLyHbI]

ncnblTaHUA Ha yCTanocCTb

nedpexT [kpuctanna)
depmnii (xumudeckuin anemeHT) Ne 100

deppuMarHuTHeIn  MaTepuan, deppumar-
HeTUK

$eppm MarHUTHas
opmyrna MeO-Fe,03)

CErHeToas1IeKTpn4ecTBo

deppomMarHuTHbeI  MaTepuan, deppomar-
HeTUK

CMnaB Ha OCHOBeE ernesa (CTanb, YyryH)
BOJIOKHO

BblAeprmesaHne BOJIOKOH U3 MaTpuULbl (STaI'I
B pa3pyLieHumn KOMI'I03VITOB)

Kepamuka, obuias

apMupoBaHune BOJIOKHaMu, Yynpo4vHeHune
BOJIOKHaMu
CTEKMNONMacTuK, KOMMO3ULMNOHHbLIA MaTe-

pwars, apMUPOBaHHbIA CTEKINOBOMOKHaMM

BOJIOKHWUCTbIN KOMMO3ULMOHHbLIA MaTepuan,
apMUPOBAHHbLIN BOMIOKHAMM KOMMO3ULMOH-
HbI MaTepuarn, KOMMNO3MUNOHHLIA MaTepu-
ar, yNpOYHEHHbI BONTIOKHAMM

cXema apMupoBaHuA, cxema YKnagkum BO-
JTOKOH

BOJIOKHUCTas CTPYKTypa

®duka nepBbIi 3akoH (yCTaHOBMBLUASACH
Anddy3ns)

duka BTOpPOM 3aKOH (HEeyCTaHOBMBLUASCS
Anddy3nsi)

3NeMeHTapHoOe BOMOKHO, HUTb, Npsixka [ans
apMUpoBaHus]

HamoTKa [apMupyloLLent HUTH]

HanonHuTenb (KOMMOHEHT MONUMEPHOro
MaTepuana)

rantenb, dpacka, CKpyrrneHue
nneHka
MEIKO3EepHUCTas CTPYKTypa

TOHKOE Wn3MeJlbYeHue, BbICQKVII7I pasmon,
MeJlkoe namMmerib4yeHne, TOHKMM pasmorn

MenKo3epHuCcTas cTanb
MEINKOMNOPUCTbIA MaTepuar
annpet

OrHeyrnopHas rnvHa

obxur

nuxTa, enb

pPYMHYBaHHSA Bi yTOMMEHOCTI

YMCINO UMKMIB OO0 PYNHYBaHHA, [OBroBiY-
HiCTb

rpaHnus BUTpUBanocTi (YMOBHa), rpaHuus
YTOMMEHOCTIi, MILHICTb NpU BTOMMEHOCTI,
LmMKnivHa MilHicTb, Ma

MiLHICTb Npy BTOMNeHocCTi, a

6opo3Ha BTOMIEHOCTi [Ha NoBepxHi pyW-
HyBaHHS Bil yTOMNEHOCTIi], BOPO3HUCTICTb
[MoBepxHi 3paska Ha eTani po3BUTKY Tpi-
LUMHW Bif, yTOMEHOCTI]

BMNPOOYBaHHA Ha BTOMINEHICTb

nedpexT [kpuctana]
depmin (ximivHnin enemeHT Ne 100)

depumarHiTHU maTtepian, depumarHeTnk

$epm (marHiTHa Kepamika, 3aranbHa

opmyna MeO-Fe,03)
CerHeToenekTpuka
depomarHiTHMI maTtepian, epomarHeTuk

CNnaB Ha OCHOBI 3arni3a (cTasb, YaByH)
BOJIOKHO

BVCMWKYBaHHS BOMNOKOH 3 MaTpuLi (eTan y
PYNHYBaHHI KOMMO3UTIB)

apMyBaHHA BOJIOKHaAMMU, 3MilUHEHHS BOMO-
KHamMmun

CKIMONMacTuK, KOMMO3WULiNHUA maTepian,
apMOBaHUI CKIOBOJTOKHAMMU

BOJOKHWCTMI  KOMMO3WLINHMIA  MaTepian,
apMOBaHWii  BOMOKHaMM _ KOMMO3MLIIHUI
marepian, KOMNO3ULiHWIA matepian, 3wmi-
LIHEHWA BOJTOKHaMM

cXemMa apMyBaHH4A,
BOJIOKOH

cXema YyKnagaHHA

BOJIOKHUCTa CTPYKTypa

dika nepLwnit 3akoH (yctaneHa andysis)

d?iK)a nepLmnin 3akoH (HeyctaneHa audy-
3is

eneMeHTapHe BOJOKHO,
[ons apmyBaHHs]

HamoTKa [apMyBarnbHOI HUTKU]

HanoBHIOBaY  (KOMMOHEHT  nonimMepHoro
MaTepiany)

rantens, dpacka, OKpyrneHHs
nnieka
OpibHO3epHUCTa CTPyKTypa

TOHKe APiGHEHHs, BUCOKWIA po3men, M's-
KU po3men, TOHKE MIIMBO, TOHKe MoAapi6-
HEHHS, TOHKUI po3men

OpibHO3epHMCTa cTanb
OpibHonopucTuin martepian
anpet

BOTHETPVBKA rMyHa
BMnan

ANUUA, AnuHa

HUTKa, npsaxa
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fission reaction
fissure
fixture,clamp

flake(s)

flaking

flaky graphite, flake graphite
flame retardant

flammability,
pyrophorocity

flaw

flexural strength gxﬁn
modulus of rupture (MOR),
transverse strength, bending
strength), Pa

flow
flow range

flowability,
fluidity

fluid, liquid

fluorescence

fluorine (chemical element
Ne 9)

inflammability,

flowing quality,

fluoroelastomer (FPM)

fluoroplastic,
po_llytetrafluorethylene
(PTFE)

teflon,

fluoroplastics
flux

foam plastic (syn. porous
plastic)

foam rubber (syn. porolon)
foamed material, foam

foil
force
forging

formability
forming

fracture
fracture energy, Jim?

fracture mechanics
fracture resistance
fracture test

fracture toughness

francium (chemical element
o 87)

free electron
freezing (cooling) range

freezing point
Frenkel defect (syn. intersti-

tial defect)
frequency, Hz

peakuusi cuHTe3a
TpelyyHa, paspbiB

3aXnMHoe npucrnocobnexue,
ucnbiTaTenbHON MalnHe]

YeLUyIMKK, Xronbsl, hNokeHbl [B cTanu]
oTcrnamBaHue [B Buae yellyek]
Yyellynyatbivi rpacpuT

aHTuBoOCn1IaMeHunTernb, npoTnBOBO3ropa-
Telilb (KOMI'IOHeHT nonnMmepHoro marepua-
na

NUMPOOpPHOCTb,
ptoyecTb
TpewuHa, cBuL, AeeKT NuTbs

npegen npoYHoOCTM npu u3rmbe, Momdynb
XPYMNKOTQ paspylleHusi, u3rmbHas npou-
HOCTb, [Ma

3axum  [B

BOoCnj1aMeHAeMoCTb, TIO-

NOTOK
obnactb TEeKy4eCTU, 30Ha TeKy4ecTu
TEKYy4YeCTb, XUOKOTEKYHECTb

XNOKOCTb (arperaTHOe COCTOSIHWE)
dnyopecueHuus, drnoopecLeHUnst
dTOp (XMMUYeckun anemeHT Ne 9)

dpTopanacTomep, hTopKayyyk

¢dToponnact, TedrnoH, nonuteTpadTopa-
TuneH (MNTP3I)

dpToponnacTsl (rpynna nonMmepos)
1) notok 2) chrtoc
neHonnact

NOpPOJIOH

neHomarepwuarn,
neHononuMep

donbra
cuna, ycunue

LWTamMroBka, WwramnoBaHue (Bug obpabot-
K1 matepuarnosn)

dopmyemocTb

obpaboTka maTepuanoB AaBrieHWeM, op-
MOBaHue

paspyLueHue (06Lwuin TepMrH)

aHepru4d xzpynKoro paspywenns (ygenb-
Has), x/m

MexaHuKa paspyLueHus

COMPOTUBIIEHNE pa3pyLUEHNIO

ncnblTaHne Ha TpGLIJ,I/IHOCTOI;IKOCTb, T.€.
ncnbiTaHWe No onpefesieHnto rnokasarernen
TPELWNHOCTONUKOCTKN MaTepuana

BA3KOCTb  paspylleHns,  TpeLuHOCTOW-
KOCTb, COMPOTUBIIEHNE Pa3BUTUIO TpeLun-
Hbl, KPUTUYECKUA KOIMPPULMEHT KOHLIEH-
Tpauun HanpsKeHun

hpaHumn (xmumudeckmin anemeHT Ne 87)

BCMEHEHHbIN  MaTtepuan,

CBOOOAHBIN 3MEKTPOH

TemnepaTtypHbIl MHTepBan [kpuctannusa-
|

TeMnepaTtypa 3amep3aHusi, Touyka 3amep-
3aHus

DdpeHkensa gedekt (Mexy3enbHbI aToM)

yactoTa, 'y

peakuisi CUHTe3y
TpilwmHa, po3pume

3aTUCKHWUI NPUCTPIN, 3atuckad [y Bunpo-
OyBanbHii MawwHi]

nycouku, NnacTiBLi, driokeHu [y cTani]
BiALlapoBYBaHHSA [y BUrMS4i JTyCOYOK]
nyckatum rpadit

npoTu3ananbHuK, npoTu3anmay  (komro-
HEHT nonimepHoro matepiany)

NiPOGOPHICTb, 3aNMUCTICTb, FOPIOYICTb

TpilwmHa, ceuLl, AedekT nuTTa

rpaHuusa MILHOCTI Npy 3rMHaHHI, Moaynb
KPUXKOrO PYWHYBaHHS, 3rMHanbHa Mil-
HicTb, MNMa

noTiK
o6nacTb TEKYYOCTi, 30Ha TEKY4OCTi
TEKYYiCTb, PiOKOTEKYYICTb

piavHa (arperaTHuiA cTaH)
dnyopecueHUis, droopecueHLis
dTOop (XiMivyHUIA enemeHT Ne 9)

dpTopenacTomip, hTopkay4yk

dToponnact, TednoH, noniteTpagrope-
TuneH (MNTOE)

dpToponnacTu (rpyna nonimepis)
1) norik 2) dontoc
niHonnact

NOpPOJIOH

niHomatepian, cniHeHUn matepian, niHo-
nonimep

donbra
cuna, 3ycunns

LITaMroBKa, LiTaMnyBaHHs (Bug o6pobku
MaTepianis)

dopMmiBHICTb

06pobka MaTepianie TUCKOM, hOPMyBaH-
Hs1

PYViHYBaHHS (3aranbHuin TepMiH)

€Heprisa KPUXKOro PyMHyBaHHA (nNuToma),
ox/m?

MexaHika pynHyBaHHS

onip pynHyBaHH0

BUNPO6YBaHHS Ha TPILUMHOCTINKICTb, TO6-
TO BUNPOBYBaHHA 3 BU3HAYEHHA TPILLK-
HOCTIlKOCTi MaTepiany

B'A3KICTb PYNHYBaHHSA, TPILLMHOCTINKICTb,
onip PO3BMHEHHIO TPILUMHWA, KPUTUYHUM
KoeqiLlieHT KOHLeHTpaLii Hanpy>xeHb

dppaHUin (XiMmiyHun enemeHT Ne 87)

BifTbHUI €NeKTPoH

TemnepaTypHui iHTepBan [Kkpuctanisadii]
TemnepaTtypa 3amep3aHHs, ToYka 3amep-
3aHHSA

DpeHkens gedext (MiKBY3roBUi aToMm)

yactoTa, 'y
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fretting corrosion
fretting fatigue
fretting wear
friction force
friction wear

full annealing, dead anneal-
ing
full-scale test, field test

fused material

fusible material (syn. low
melting point material)
fusion reaction

fusion zone

fusion, melting

gadolinium (chemical ele-

ment Ne 64)
gage length, gauge length
gage marks (pl)

gage reading
galling

Rjallium (chemical element

o 31)
galvanic corrosion
galvanic series

galvanizing, galvanization,
sherardization, sherardizing

gamma-ray radiography

gas absorption

gas attack (syn. gas corro-
sion)

gas carburizing
gas constant

gas corrosion
attack)

gas impermeability

gas permeability, permeabil-
ity to gas

gas porosity
gaseous state

(syn. gas

germanium (chemical ele-
ment Ne 32)

gettering

Gibbs energy, J/kg

Gibbs phase rule

glass

glass  ceramics, glass-

ceramic material

glass fiber, glass fibre

peTUHr-koppo3mns

ycTanocTb B yCNoBusX peTnHra
peTUNHr-n3HoC

cuna TpeHus

U3HaLUUBaHWe Npu TpeHUU

NMOMHbLIA OTXXUT

HaTypHOe WucCnbiTaHWe, nonesoe ucnblTa-
Hne

nnaesneHbIn MaTepuman
nerkonnaekui maTepuarn

peakuna pacnaga
30Ha cnnaBleHnda

nnaBka, nnaBneHue, cnnaeleHune,
nnaeneHue, onnasneHne

pac-

G

ragonuHUn (XMMmnYecknin anemeHT Ne 64)

ba3sa TEeH30oMeTpa

METKW, OrpaHuuMBarone AnvHy pabouen
yacTu obpasua

NnokKasaHune TeH3odaT4ymka

PPETUHI-KOPPO3US, KOPPO3UOHHOE UCTU-
paHue, PPUKLIMOHHAA KOPO3usi, NoBpexae-
HWe, BbipaboTka NOBEPXHOCTU

rannuin (xummyecknn anemeHT Ne 31)

ranbBaHM4Yeckada Koppo3und
ranbBaHUYEeCKUn pAn

ranbBaHM3aUMsl, HaHeceHWe ranbBaHuye-
CKOro MOKpbLITUSA, LMHKOBaHWE, Luepapau-
3auus

raMmma-peHTreHOBCKUI
watouiero KoOHTpons

rasonornoilieHune
rasoBasi Koppos3us

mMeTon Hepaspy-

HayrnepoxmsaHue B rasoBon cpene

rasosas MnoCTOAHHAaA, yHUBepcalibHaa ra-
30Bad NOCTOAHHaA

rasoBasl Koppo3aus

ra3oHenpoHuLaemMocTb [MaTepuanal
ra3onpoHvLaemMocTb [MaTepmanal

ra3oHacbILWLEeHHOCTb [cnnaBal
rasoobpasHoe cocTosiHve
repmMaHun (xmmmnyeckuii anemeHT Ne 32)

rasonorrolleHune
'mb6ca aHeprus, Ox/kr
'mb6ca npasuno da3s

CT6|§.I'IO (KJ'IaCC HeopraHn4eckmx martepua-
ioB

cuTann, Creknokepamuka, KpUCTannmso-
BaHHOE CTEKII0, CTEKIOKpUCTannmyeckui
maTtepuan

CTEKINOBOJIOKHO, CTEKIAHHOE BOJTIOKHO

hpeTuHr-koposis

YTOMIEHICTb B yMOBaXx OpeTiHry
dpeTiHr-3HOC

cuna TepTs

3HOLUYBaHHSA MPU TEpTi, CNpaLbOBYBaHHS
npv TepTi

NoBHUI Bignan

HaTypHe BUNPOOYBaHHS, NOSMLOBE BUMPO-
OyBaHHs

nnasneHnn matepian
nerkonnaeknin maTepian

peakuis po3nagy
30Ha CNMaBMeHHS

nnaBka, nNaBneHHA, cnnaBllieHHA, po3-
nnaBleHHd, onnaBneHHA

ragoniHin (ximivyHui enemeHT Ne 64)

basa TEeH30oMeTpa

MITKKN, SIKi OOMEXYHOTb OOBXMHY pPOGOYOi
YacTuHM 3paska

NoKa3aHHA TeH3o4aT4yunka

PETMHI-KOPO3is, KOPOSiiHe CTUpaHHS,
PUKLiiHa KOPO3isl, MOLUKOOXEHHS, BUPO-
NIEHHS MOBEPXHI

ranin (ximivyHuni enemeHT Ne 31)

ranbBaHi4yHa Kopo3sis
ranbBaHiYHUA pag

ranbBaHisaLis, HaHeCeHHs ranbBaHi4YHOro
NMOKPUTTS, LIMHKYBaHHS, LLepapamn3aLis

ramma-peHTreHiBCbKUN MeToh, HepyWuHiB-
HOro KOHTPOO

rasonornmHaHHs
rasoBa Kopo3sisi

HaByrneurBaHHA B ra3oBoMy cepe,qosmu.l.i

rasosa crtana, yHiBepcanbHa rasoBa cTa-
na

raszosa Koposis

ra3oHenpoHUKHICTb [MaTepiany]
ra3onpoHMKHICTb [MaTepiany]

rasoHacu4eHicTb [cnnasy]
rasonofioHui ctaH
repmatin (XimiyHun enemeHT Ne 32)

rasonornnHaHHs
[i66ca eHepris, [x/Kr
[66ca npasuno cas
CKIo (Krnac HeopraHiYHMX MaTepianis)

cuTan, CKJ'IOKepaI_\/IiKaL KpchanisosaHe
CKIO, CKIoKpuctani4yHmm matepian

CKITOBOJIOKHO, CKIAAHE BOJTOKHO
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glass fibre reinforced com-
Posnte (GFRC) (syn. glass
ibre  reinforced = polymer
(GFRP))

glass transition temperature

glasscloth (syn. glass fabric,
glass textile)

glass-like state
glass-polyester

glassy structure (syn. amor-
phous)

lobular, nodular, spheroidal
graphite)

glue, glue adhesive

glueing

glyphthal resin

I%OId (chemical element
o 79)

gouge

grade
grain

grain boundaries strength-
ening

grain boundary

grain  boundary diffusion,
intercrystalline diffusion

grain pattern_(syn. granular
structure, grain structure)

grain size
grain size number ASTM

grain size strengthening

grains growth, grains coars-
ening

graphite
graphite fiber, graphite fibre
graphitization

gravimetric property

gravimetry, gravimetric
analysis

gray cast iron
green ceramic body
green density

green material (ceramics)
green metal
green state

Griffith crack theory
grind, grinding
gripping head

grips

groove
Gruneissen's constant

KOMMNO3UT Ha OCHOBE CTEKII0BOJIOKHA, MNO-
nMMep, apMmnpoBaHHbIN CTEKITOBOJIOKHOM

TemnepaTtypa CTeKnoBaHvs [nonMmepos]
CTEKII0TKaHb

CTeKﬂOO6pa3H06 COCTOAHNE

KOMMO3WLMOHHBIA  MaTepwarn, COCTOSILLMNA
U3 MonuacPUPHOrO CBA3YHOLLEro, apMupo-
BAHHOIO CTEKIOBOMOKHOM

amopdHas CTpykTypa
cchepovganbHbin [rpaduT]

Knen

ckrneuBaHue

rmudptanesas cmona

30110TO (XUMUYECKUA aneMeHT Ne 79)

BblllepbuHa, BblkpalUMBaHWe myHKW (Mo-
BEPXHOCTHbIW KOHLIEHTPATOP HanpshKeHuiA)

Knacc, mapka
3epHO (3NEMEHT CTPYKTYpbl MaTepuana)
3epHOrpaHNYHOe YNpoYHeHNe

MeX3epeHHad rpaHuua, rpaHmua 3epHa

3epHorpaHuyHas  aunddysnsa, anddysus
Mo rpaHuLaM 3epeH

3epHuUCTas CTpyKTypa [MaTepuana]

pa3Mep 3epHa, BenuumHa 3epHa

pasmep 3epHa no craHaapty ASTM (Ame-
pvKaHCckoe 06LecTBO WCNbITaHUN Mate-
puanos)

YNPOYHEHNE 33 CYET YMeHbLUEeHUsI pa3me-
pa 3epHa

pocCT 3epeH

rpacout
rpacduToBOE BONTOKHO

rpaguTnsauus (¥06pasoBaHme (BblOene-
HMe) yacTuy rpaguTta B CTPYKTYpe Xenes-
HbIX, HUKENeBbIX W Ap. CNNaBoB, rn. obp.
YyryHOB)

rpPaBYMETPUYECKOE CBOWCTBO (BEC, Macca U T.4.)

rpaBMmMeTpus, BECOBOW aHanms, rpaBnmeT-
puyecknm aHanus

cepbIvt YyryH
npecoBaHHbIV Kepamnyeckui matepuan

NMOTHOCTb MPEeCcOBAaHHOIo KepamMun4yeckoro
MaTtepuana

HecrneyeHHas kepamuka
He3aKkaneHHbI, HeobpaboTaHHbI MeTann

maTepwvan B TepMuyecku HeoGpaboTaHHOM
COCTOSIHUM

pudpcputca Teopmnss BO3HMKHOBEHMS U pac-
NpoCTpaHeHUst TPELLUMH

1) wnundosaHue, wWnudgoska. 2) pa3manbl-
BaHue, nsmenbyeHune (rpyboe)

ronoska [06pasLa) Ans 3axeaTta B UCTbITa-
TEnbHON MalLnHe

3axBaTbl 051 yCTaHOBKW 06pa3ua B UCMbI-
TaTtesribHOU MmallunHe

KaHaBKa (B4 KOHLeHTpaTopa HanpshkeHun)
[pyHerseHa nocTosHHasA

KOMMO3WUT Ha OCHOBI CKIMOBOSOKHA, Nori-
Mep, apMOBaHUIN CKINOBOMOKHOM

Temneparypa ckryBaHHs [nonimepis]
CKINOTKaHUHa

cKnonoAiGHui ctaH

KOMMO3MLINHWIA mMaTepiarn, Wo CKnagacTb-
cs 3 noniedipHOro 3B's3yH040ro, apMoBa-
HOrO CKITOBOMOKHOM

amopdbHa CTpykTypa
cchepoigansHuii [rpaciT]

Kknen

CKIeloBaHHs

rniptanesa cmona

30Mn0T0 (XiMiyHUIM enemeHT Ne 79)

BULLEepOMUHA, BUKPULLYBAHHA NyHKU (MO-
BEPXHEBUI KOHLEHTPATOP Hanpy>XeHb)

Knac, mapka
3epHO (enemeHT CTPYKTYypu Matepiany)
3epHOrpaHNYHe 3MiLHEHHS

MiK3epeHHa rpaHuLsl, rpaHnLs 3epHa

3epHorpaHuyHa audysisa, audysia  no
rpaHnLax 3epeH

3epHucTa CTpyKTypa [MaTepiany]

po3Mip 3epHa, BeJIMYnHa 3epHa

po3mip 3epHa 3a cTaHgaptom ASTM
(AmepukaHcbke ToBapucTBO BUNpobysaHb
MaTepuanis)

3MiLLHEHHS! 32 PaxyHOK 3MEHLUEHHs1 po3-
Mipy 3epHa

picT 3epeH

rpadit
rpaciToBe BOMOKHO, rpadiTHe BOIOKHO

rpaditnsauia = (YTBOPEHHst  (BUAINEHHs!)
4yacToK rpadiTy y CTPYKTypl 3anisHux,
HikeneBux Ta iH. CnnaBsiB, FOMOBHUM YK-
HOM YaBYHIB)

rpaBiMeTpUYHA BNACTUBICTb (Bara, Maca Ta iH.)

rpasimeTpis, BaroBuin aHanis, rpasimert-
pWYHWI aHani3

cipuii YaByH

npecoBaHWin KepamivyHui maTepian
rycTvHa npecoBaHoro kepamiyHoro marte-
piany

HecreveHa kepamika

He3arapToBaHuWi, HeobpobneHun meTan

maTtepian y TepMi4HO HeobpobneHomy
CTaHi

[pidbchiTca Teopia BUHUKHEHHA Ta nouu-
PEHHS TPiLLUH

1) wnidpyBaHHS, LIJJ'Ii?JOBKa; 2) poamenio-
BaHHSA, NoapidHeHHs (rpyde)

ronoska [3paska] Amnsi 3aTUCKaHHs Y BU-
npobyBanbHii MaLLKHi

3aTuckadi [Ons _BCTaAHOBMEHHS 3paska Y
BUNPOOYBasbHiN MaLIWHi

KaHaBKa (B1A KOHLEHTpaTopa Hanpy>XeHb)
[pyHelseHa ctana
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hafnium (chemical element
Ne 72)

Hall - Petch equation

hammer
hammer-and-anvil method
hand lay-up

hard electrolyte,
ductive ceramics

hard magnetic material, hard
magnet

hard solder, brazing solder,
strong solder

hardbutyl rubber
hardenability curve

hardenability, _hardening
capacity (penetration)

hardenable steel
hardening

ionocon-

hardening crack
hardness
hardness number
hardness test
hardness tester

hassium (chemical element
Ne 108)

heat capacity at constant
pressure, J/(kg-K)

heat capacity at constant
volume, J/(kg-K)

heat capacity, molar,
J/(mol-K)
heat conductive material,

thermal conductive material,
heat-conducting material

geat content (syn. enthalpy),

heat distortion temperature
(syn. heat deflection tem-
perature)

heat flow, heat flux

heat protecting coating, heat
protecting layer

heat protecting material
heat resistance
heat resistant material

heat ) transfer  coefficient,
W/(m*-K)

heat treatment

heat, J

heat-affected zone
heat-insulating material

heat-resistant coating, heat
resisting coating

helium (chemical element
Ne 2)

henry, H

H

radHUn (XumMmnyecknun anemeHT Ne 72)

MeTtya - Xonna ypaBHeHue (ycTaHaBnuea-
eT CBA3b Mexay pasmepoM 3epHa W npe-
[ernom Teky4yecTn maTepuana)

MornoT
MeToA "MoroTa 1 HakoBarnbHU"
py4Has Bblknagka [KoMno3nTa)

TBEPAbIN 3NEKTPONUT, MOHHONPOBOAALLAsA
KepamMuka

MarHuToTBepAbI MaTepuan

BbICOKOTEMMEPATYPHbIA MPUMoi, TBEpAbIN
NPUMNON, TYronnasKui NpUMnon

pes3vHa u3 Tskenoro oytuna
KpuBasl 3akannBaemMocT
3aKanvMBaeMoCTb, NPOoKanMBaemocTb

3akanueaemasi (Npokanueaemasi) cranb

ynpoyHeHne (B pesynbTaTe TEPMUYECKON,
MexaHU4Yeckou Xumudeckon u np. obpa-
60TKN)

3aKanoyHas TpeLlymHa
TBEpAoCTb

nokasaTernb TBEPOOCTH

ucnbITaHne Ha TBepAoCTb

TBEpaomep

xaccum (xumudeckun anemeHT Ne 108)

yAaenbHas TenfoeMKoCTb Npu NOCTOSIHHOM
nasnenun, x/(kr-K)

y%eanaﬂ TENNoeMKOCTb MpU NOCTOSIHHOM
obbeme, [x/(kr-K)

MOnsipHas TennoemkocTb, [hx/(Mornb-K)

TeI'IJ'IOl'IpOBO,CI,HbIVI maTtepuan, TensionpoBo-
adaunm matepuman

TenjocoaepxaHue, Tennosas
'mbbca (cuH. aHTanbnus), Ox

Temnepartypa TennoBoro paspyLleHus [no-
nnvepos]

dyHKUNA

TENnoBOW NOTOK

Tensio3alluTHOe NOKpbITUE, Tennosawnt-
HbIW CIToOU

Tenno3awuTHbI MaTepuan
XapOCTONKOCTb

TENNOCTOMKUIA MaTepuan

KoachduUMEHT Tennonepeaauu, BT/(MZ-K)

TepmoobpaboTka, Tepmuyeckass obpaboTka
Tennota, [Ix

30Ha TEPMUYECKOrO BINSIHNSA
TENnou3onsLMOHHbIA MaTepuan
)KapoCTOMKoe NOKpbITUE

renvn (Xmmuyeckmn anemeHT Ne 2)

reHpu_(egnHuua M3MepeHust UHOYKTUBHO-
ctn), M

radoHiv (ximiyHun enemeHT Ne 72)

Metya - Xonna piBHAHHA (BCTaHOBIIOE
3B'A30K MiXK PO3MIPOM 3epHa Ta rpaHuLeto
TeKy4ocTi MaTepiany)

MornoT
meToq "MonoTa i koBagna"
py4YHe BUKNagaHHs [komnoanTy]

TBEPOMIN eneKTPorniT, iOHHOMPOBiOHA Ke-
pamika

MarHiToTBepammn matepian

BMCOKOTEMMNEpaTypHUiA Npunin, Teepaun
npu1nin, Tyronnaeskui Npuniv

pesuHa 3 Baxkoro bytuny
KpuBa 3arapToBYBaHOCTI

3[0aTHICTb JO rapTyBaHHs, nporapToByBa-
HiCTb

CTanb, 30aTHa A0 3arapToByBaHHA

3MiLUHeHHs (y pesynbTaTi_TepMmiyHoi, Me-
XaHiyHol, XiMI4HOI Ta iH. 06pobKM)

rapTiBHa TpillnHa

TBEPAICTb

MOKa3HWK TBEPAOCTi
BMNpOOYyBaHHA Ha TBEPAICTb
TBEPAOMIP

xacin (ximiyHun enemeHT Ne 108)

nMTOMa TEennoeEMHICTb MpU  MNOCTINHOMY
Trcky, ox/(kr-K)

nMTOoMa_ TeMnoeMHICTb NpU  MNOCTIHOMY
o6'emi, x/(kr-K)

MornsipHa TennoeMHicTb, [x/(monb-K)

TEennonpoBiaHui maTtepian

TennosmicT, Tennosa dyHkuia [i66ca
(cvH. eHTanbnis), Ox

TemrnepaTtypa TennoBoro pPymHyBaHHSA
[nonimepis

TennoBun NOTIK

TENno3axucHe MOKPUTTS, TErMno3axmcHUm
wap

Tenno3axmncHu matepian
XapoCTinKiCTb

TENnocTiNKNA MaTepian

KoeqillieHT Tennonepeaadi, BT/(MZ-K)

Tepmoobpobka, TepMiyHa 0Opobka
Tennota, Ix

30Ha TEPMIYHOrO BMMMBY
TennoisonsAuinHui matepian
XapocCTiike NOKpUTTS

reniv (ximiyHun enemeHT Ne 2)

reHpi (0AVHWLA BUMIpIOBaHHA iHOYKTUB-
HocTi), MH
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Herbert hardness, pendulum
hardness, Herbert number

hertz, Hz

heterodiffusion, interdiffu-

sion

heterogeneity, inhomogene-
ity
heterogeneous material

hexagonal cl_ose-(packed
(HCP) lattice (unit cell)

hexagonal crystal system

high densit olyethylene
(l—?DP) y polyetny

high polymer

high-alloy steel
high-alloyed cast iron
high-angle grain boundary
high-carbon steel

high-frequency dielectric, HF
dielectric

high-modulus fiber, high-
modulus fibre

high-porosity material
high-speed quenching,

guenching from liquid state

high-temperature (high)
tempering

high-temperature strength

high_—temﬁerature supercon-
ductive (HTS) ceramics

high-temperature supercon-
ductivity (HTS)

high-temperature
momechanical
(HTTT)

hole (electron)
holmium (chemical element
Ne 67)

ther-
treatment

holographic _nondestructive
testing (HNDT)

homogeneity
homogeneous nucleation

homogenization heat treat-
ment

homogenizing annealing
homopolymer

honeycomb material,
eycomb

Hooke's law

hot forging

hot isostatic pressing (HIP)
hot working

hot-shortness
brittness)

hot-shortness temperature,
hot-brittleness temperature

H-steel

hon-

(syn.  hot-

humidity

TBEPOOCTb MO MeToAy MasiTHUKa, TBep-
pocTb no MepbepTy

repyu (eguHuua namepeHus yactotbl), My

retepoauddysus, B3aumHas auddysus,
B3anmoamnddyans

HEOOHOPOAHOCTb [BHYTPEHHEW CTPYKTYpbI
MaTepuana)

reTeporeHHbIn MaTepuan, HeoO4HOPOAHbLIV
Matepuan

rekcoroHanbHas MnoTHOYNakoBaHHaa pe-
LweTKa (anemMeHTapHasa sderika)

rekcaroHanbHasi  KpucTannorpadguyeckasi
cuctema (CUHroHUS)

I'IOJ'I]I/ISTVIﬂeH BbICOKOIro gaBrneHunsa [I'IJ'IOTHO-
CTn

BbICOKOMONEKYNSPHOE COEAUHEHNE
BbICOKONErNpoBaHHas cTarb
BbICOKOMENPOBAHHbIA YyryH
BbICOKOYTTIOBasi rpaHuLa 3epeH
BbICOKOYITepoaucTas cranb
BbICOKOYaCTOTHbIN AVUSNEKTPUK

BbiCOKOMOAYIbHOE BOJIOKHO

BblCOKOﬂOpMCTbIVI MaTtepuan

6bICTpaF| 3aKalika, 3akKallka W3 XWOKOro
COCTOAHUA

BbICOKOTEMMEPATYPHBIiA (BbICOKUIA) OTMYCK

Xapornpo4yHOCTb

BbICOKOTEMNEPATYpPHaAA cBepxnpoBoadLlan
KepamMuka

BblCOKOTEMMNEpaTypHaa cBepxnposoaun-
MOCTb
BblCOKOTEMNEpaTypHad TepMoMexaHun4e-

ckasi obpabotka (BTMO)

3MEeKTPOHHas Ablpka
ronbmui (xummdeckui anemeHT Ne 67)

ronorpaduyecknii MeToa HepaspyLuatoLle-
ro KOHTpons

O[HOPOAHOCTb [NO COCTaBy, CTPYKTYpE]

romoreHHoe 3apoxpaeHve (obpasosaHue
3apogpllen)

romoreHmsaumsa (Bug Tepmudeckoin obpa-
00TKM)

rOMOreHN3aLUNOHHbIA OTXUT
romononumep

COTOBbIN 3anofHUTENb (AYEUCTbI MaTe-
pwarn)

['yka 3akoH

ropa4asa wtamnoBka

ropsiyee npeccoBaHune

ropsidyas obpaboTka [maTepmnanal
ropsi4eNoMKOCTb, KPaCHONIOMKOCTb

TeMmneparypa ropsi4esioMKoCTH

1) npokanveaemasi ctanb, cTanb C perna-
MEHTUPOBaHHOM npoKanuBaeMoCTbio
(amep.) 2) wmpokononoyHas OByTaBpoBas
cTanb

BNaXHOCTb, BNArocofepxaHue [B Bo3ayxe]

TBepAicTb 3a MeTOAOM MasiTHMKa, TBep-
nicTb 3a NepbepTom

Ir_epl.l (oavMHUUSA BUMIPIOBaHHS 4YacToTw),
1}

retepoamndysisi, B3aemHa Oudysia, B3ae-
mMoandysis
HEOHOPIAHICTb [BHYTPILLIHLOI CTPYKTYpU
MaTepiany]

reTeporeHHNn Martepian, HeoOHOPIaHWIA
marepian
rekcaroHarbHi  LWibHOYNakoBaHi rpatku

(enemeHTapHa KoMipka)

rekcaroHanbHa KpucTanorpadiyHa cuc-
Tema (CUHIOHis)

nonieTuneH BUCOKOrO TUCKY [FYCTUHM]

BMCOKOMOJIEKYISIpHA Crosyka
BUCOKONerosaHa crarnb
BMCOKOIErOBaHUi YaByH
BMCOKOKYTOBA rpaHunLs 3epeH
BMCOKOBYITeLEeBa cTarb
BMCOKOYaACTOTHUI AieNeKkTpuK

BUCOKOMOAYIbHE BOJTOKHO

BMCOKOMOPUCTUI MaTepian

LUBUIKE rapTyBaHHS, rapTyBaHHS 3 piaKo-
ro ctaHy

BUCOKOTEMMEPATYPHUI (BUCOKMIA) BiaMyCK

»KapoMiLHiCTb

BUCOKOTEMMNepaTypHa HaAnpoBigHa  Ke-
pamika

BMCOKOTEMIMEpaTypHa HaaMpoBIgHICTL

BMCOKOTEMIEpaTypHa

TepMoMexaHivyHa
06pobka (BTMO)

eneKkTPoHHa Aipka
ronbMin (XimiuHmm enemeHTt Ne 67)

ronorpadiyHMn MeToq HepyMHIBHOrO KOH-
Tpono

O HOPIOHICTb [3a cKnagoMm, CTPYKTYpoio]

3apO[PKeHHs roMoreHHe (yTBOpeHHs 3a-
pPOAKIB)

romoreHisadist (BuMa TepmidHoi 06pobKM)

roMoreHisavinHmi Bignan
romonorsimep

COTOBMWI 3arnoBHIOBay (KoMipyacTuin ma-
Tepian)

['yka 3akoH

rapda4e wtamnyBaHHA

rapsiye npecyBaHHs

rapsiya o6pobka [MaTepiany]
rapsiyenamkicTb, YepBOHONAMKICTb

Temneparypa rapsi4enamKocTi

1) nporapToByBaHa cTanb, cTafnb 3 per-
nameHTOBaHOI0 3JaTHICTI0O A0 mporapTo-
BYBaHH4 (amep.) 2) LUMPOKOMNONMYHa ABO-
TaBpoBsa cTasnb

BOMOriCTb, BOMOroOBMICT [y NOBITpi]
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hydrogen (chemical element
'\% 1)9 (

hydrogen bond
hydrogen brittleness

hydrogen corrosion, hydro-
gen attack

hydrogen embrittlement
hygroscopicity
hypereutectic alloy

hypereutectoid
hypereutectoid

hypoeutectic solulion
hypoeutectoid alloy
hysteresis loop

reaction,

ignition
immunization (syn. passiva-
tion)

impact energy (syn. notch
toughness, impact tough-
ness), J/m

impact machine, impact test
machine)

impact test
imperfection
im-

impingement  attack,

pingement

implantation (syn. penetra-
tion)

impregnated material

impregnating material
impregnation
impression

impurity (syn. contaminant,
inclusion)

impurity atom

impurity band, extrinsic zone
impurity diffusion

indentation method

indentation, impress
indentor

index of refraction (syn.
coefficient of refraction)

indium (chemical element
Ne 49)

induction hardening (type of
heat treatment)

inelastic material
inert gas
infiltration

infinite life

ingot

BOAOPOA (xMMuyeckni anemeHT Ne 1)

BOAOpPOLHAas CBS3b
BOAOPOAHAs XPYNKOCTb
BOAOpPOAHAs KOppo3ust

BOOOpPOAHOE OoXpynymnBaHue
TMrPOCKOMNMNYHOCTb

3a29BTEKTUYECKMIA CNnaB
3ad3BTeKToOnaHaA peakunsd, 3a3BTekKTong

[O3BTEKTUYECKUIA pacTBOp
[O03BTEKTOMAHBIN Crnas
neTns rmcrepesuca

BO3ropaHue, BocriiameHeHune

naccvBaunsa (B4 XMMUKO-TEPMMUYECKOMN
06paboTkn)

yOapHasi BA3KOCTb, x/m? (cBoncTBO MaTe-
pwnana)

yCTaHOBKa Ans UCNblTaHW Ha yaap, Kkonep

MCNblTaHUA Ha yaapHble Harpy3ku

AedeKT, BKIYEHNE U Ap. HECOBEPLUEHCT-
Ba CTPYKTYpbl

yAapHasi Koppo3ausi
BHeOpeHWe, NPOHNKHOBEHNE
nponuTaHHbIA MaTepuan

MaTtepuan onda nponnTkn
nponnTka, MnperHnpoBaHme Mmacriom

OoTnevyaTok Ha MNOBEpXHOCTU MaTepuana,
nony4vyaembin nNpun BAOaABNMBAHUN B HeEro
MHOEHTOpPAa Npu UCNbiITaHNAX Ha TBEpPOOCTb

npyMech (Hanp. NPUMECHbIN aToM), BKIO-
YeHue 1 Ap. HEOJHOPOAHOCTH

aToOM BHeOpeHWs], NPUMECHbIA aToM
npumecHasi 3oHa
anddpysus npumecen

mMeToa mHaeHTopa (0OAuH M3 MetToaoB U3-
MepeHuna TBepaocTu

BOABMNVBaHWE, OTNEYaToOK OT UHAEHTOpa
UHIEHTOp (HaKOHEYHVK TBepaoMepa)

nokasaTenb npenomseHus [cBeTa), Koad-
duumeHT npenomMmneHus [ceeTa

MHONA (XuMU4eckuin anemeHT Ne 49)

YMNPOYHEHNE VHAYKUMOHHBLIMKU Tokamu (Tun
TepMoobpaboTku

Heynpyruin matepuan
WHEepTHbIN ras

nponuTka, UMNpPerHMpoBaHe MeTannom [B
MOPOLLKOBOW MeTansypruu]

6a:73a YCTanoCTHbIX WUCMbITaHUN (0ObIYHO
10"-10° uuknoB)
CRUTOK

BOAEHb (XiMivyHMIA enemeHT Ne 1)

BOOHEBUIA 3B'A30K
BOOHEBA KPUXKICTb
BOAHeBa Koposis

BOLHEBE OKPUXYyBaHHS
rirpOCKONIYHICTb

3aeBTEKTUYHUI cnnaB
3aeBTEKTOIfHas peakuis, 3aeBTeKToIg,

[OEBTEKTUYHUIA PO3YMH
[OEeBTEKTOIOHWUN crinaB
neTns ricrepesuca

3aiMaHHsA

na)cmsauiﬂ (Bug ximiko-TepmivHoi 06po6-
Kn

yaapHa B'A3KiCTb, x/m? (BnacTtuBicTb
MaTepiany)

ycTaHoBKa [Ans BumnpoGyBaHb Ha ygap,
konep

BUNPOGYBaHHA Ha yaapHi HaBaHTaXeHHS!

AedekT, BKpanneHHs Ta iH. HeAoCKOHa-
nocTi CTPYKTYpU

yoapHa Koposid
NPOHUKHEHHSI

iMnperHoBaHuin  Marepian,
matepian

MaTepian Aana npocoYeHHA
NPOCOYEHHS, iIMNPErHyBaHHS Macrom

BiAOMTOK Ha noBepxHi maTtepiany, odep-
XaHWN Npu BAABIIOBAHHI B HLOMO iHAEH-
Topa npu BUNPOBYBaHHSAX Ha TBEPAICTb

fomika  (Hanp. [JOMILLKOBMA — atom),
BKITOYEHHS, BKpaneHHs Ta iH. HeoaHopI-
[HOCTI

[OMILLIKOBUIA aTOM
[OMiLLKOBa 30Ha
andysia 4OMILLOK

MeTOo[ iHOeHTopa (0OMH 3 MeTodiB BUMi-
ptoBaHHS TBEPAOCTI)

BAABIIOBAHHSA, BiAOWTOK Bif iHOEHTOpa
iHOeHTop (KiHUiBKa TBepaomipa)

MOKasHWK 3anomMneHHs [ceiTnal, koediui-
€HT 3anoMreHHsi [cBiTna

iHOMIM (XiMivHWIA eneMeHT Ne 49)

NpocoYeHUn

3MILHEHHS iHOYKUiIMHUMK cTpyMamu (Tyn
TepM006p06KVI¥

HenpyXHUn matepian
iHEepTHUN ras

MPOCOYEHHS], iMNpPerHyBaHHs MeTanom [y
MOPOLLKOBIN MeTanyprii]

Oasa BMHQOGyBaHb Ha BTOMIJIEHICTb (3a-
3Buyait 10—10° uuknis)
3MNBOK, 3NUTOK
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inhibitor, inhibiting addition,
inhibiting admixture, inhibit-
ing agent

initial crack
inoculation

inorganic material, inorgan-
ics

insoluble (material)
inspection

interatomic bonding

interatomic _spacin
interatomic distance

intercrystalline corrosion

(syn.

intercrystalline fracture,
intercrystalline failure, inter-
crystalline cracking, inter-
granular fracture

intercrystalline phase

interdiffusion
interface

intergranular corrosion

intergranular crack

intermetallic compound,
intermetallic

internal energy
internal structure

interpenetrating

polymer
networks

interplanar spacing
interstitial alloy
interstitial atom

interstitial defect,
defect

interstitial diffusion

Frenkel

interstitial site (in unit cell)
interstitial solid solution
interstitialcy diffusion
intracrystalline corrosion
intrinsic defect

intrinsic semiconductor

iodine (chemical element
Ne 53)

ion

jonic bond, electrovalent

binding, electrovalent bond,
heteropolar binding, heter-
opolar bond, ionic binding

ionic coating
ionic conduction

ionic polarization
ionization energy
ionization potential, V

3amMennuTenb [XMMUYECKOW peakumm], WH-
rméutop, uHrbupyowas aobaska, WHMM-
Oupylollas  npucagka,  MHrMbMpyoLwuia
areHTt

ncxogHas TpeluHa, HayanbHas TpeLumHa
mMoanduumpoBaHmue [cnnasos]
HeopraHnyeckuin matepuan

HepacTBOpUMLIN [MaTepuan]

[edeKTOCKONUsl, MeTof, HepaspyLUaloLLero
KOHTpons

MeXaTOMHasA CBA3b

MEXaTOMHOe paccTosiHue (napameTp Kpu-
CTannmMyeckon peLueTkm)

MEXKpUCTannmMTHasi Koppo3usl, WHTEPKpU-
CTannuTHas Kopposus

MeX3epeHHOoe paspylleHue, WHTEepKpU-
CTannuTHoe pa3pylieHue, MeXKpucTan-
NUTHOE pacTpeckuBaHUe, MEXKPUCTaNuUT-
Hoe paspyLUeHue

Mex3epeHHasi asa, 3epHorpaHuyHas da-
3a

B3anmHasa anddysns

g)e»«pasHaﬂ rpaHvua, rpaHvua pasgena
a3

MeX3epeHHas KOppo3usi, MEeXKpUCTanuT-
Has Kopo3usi (BMA SNEKTPOXMMMUYECKOM
KOppo3un)

Mexay3epeHHasa TpelmHa

MHTEepmMmeTannug, MHTepMeTann4yeckoe
coeanHeHune

BHYTPEHHSAS 3HEprus
BHYTPEHHSISt CTPYKTypa [MaTepuanal

nonMmep ceTyaTon CTPYKTYPbl, COCTOSALLNI
13 pasHbIX MaKpOMOIEKYI, CLUMTBIX MeXay
cobon

MEXMNMOCKOCTHOE paccTosiHNe
cnnas BHeApeEHUs

aTOM BHeAPEeHWS, MeXA0Y3ernbHbIN aToM
MeXy3enbHbI atoM, PpeHkensa aedekT

,qmdicbysvm no Mexaoysnusam [B KpucTan-
nax

MeXJoy3nue [B aneMeHTapHon syenke]
TBEpAbIV PacTBOP BHEAPEHUS

Onddy3na yepes mMexaoyanus
BHYTPUKPUCTANIINTHas KOPpPo3us
M3HavanbHbIn gedeKT, npucyLmi gedexr

GecrnpyMECHbIii  NONYNPOBOAHMK, COBCT-

BEHHbI MOMYNPOBOAHNK
noa (xmmmdeckuii anemeHT Ne 53)

NOH
MOHHaA CBA3b, reteponondapHasa CBA3b

WOHHOE HaHeCceHune HOKprTMVI

MNOHHaA ANEeKTponpoBOAHOCTb,
npoBoAMMOCTb

WOHHaA nonapun3auuna
9Heprmna noHn3auunn

WOHM3AUUOHHLIN MNOoTeHuman (noteHuuan
noHusauun), B

MOHHasA

CMOBIMbHIOBaY [XiMi4HOI  peakuii], iHri6i-
TOp, iHribipyBanbHa_fomillka, iHriGipysa-
NbHa npucapka, iHribipysansHUn areHT

BUXigHA TpilLMHA, NoYaTKoBa TpilmMHa
mMoamdikyBaHHs [crnasis]
HeopraHiYHui maTtepian

HEepO34MHHUI [MaTepian]

nedpektockonisi, mMeToq
KOHTPOJt0

Mi>KaTOMHWIA 3B'AA30K

MiXaTOMHa BiAcTaHb (napameTp KpucTa-
nivyHOTI rpaTkn)

MiKKpUCTarniTHa Kopoasis, iHTepKpucTanit-
Ha Kopo3is

MiDK3epeHHe PpyNHYBaHHS, iHTepKpucTani-
THE PYWHYBaHHA, MKKpUCTamNiTHE po3Tpi-
CKyBaHHs1, MXKKpUCTaniTHe pynHyBaHHS

HepyWHIBHOrO

Mi3epeHHa hasa, 3epHorpaHuyHa gasa

B3aeMHa Andysis
MikdasoBa rpaHuus,
das

MDK3epeHHa  Koposif, =~ MDKKpucTasniTHa
KOpo3isi (BUA eNeKTPOXIMIYHOI KOpOa3il)

rpaHuus  posginy

Mik3epeHHa TpilimHa
iHTepmeTanig, iHTepmeTanesa crnonyka

BHYTPILLHS eHeprisa
BHYTPILWHA CTPYKTypa [MaTepiany]

noniMep CiT4acToi CTPYKTypu, LIO CKna-
[a€ETbCS 3 Pi3HNX MaKpPOMONEKY, 3LUUTUX
Mix coboto

MDKMNITIOLLUMHHA BigCcTaHb

cnna. NPOHUKHEHHS

aTOM MPOHVKHEHHS!, MiXKBY3MOBUIA aTOM
MiKBY3roBui atom, ®peHkenst gedekT

aundysisa y MibkBy3noBuHax [y kpuctanax]

MiXKBY3IOBMHA [B €NeMeHTapHI KoMmipui]
TBEPAUA PO3YUNH NPOHUKHEHHS

Ondysisa y MiXKBY3noBMHax
BHYTPILLHbOKpUCTariTHa Kopo3id

nepBiCHUN Oed)eKT, npuTamaHHun ge-
dekT, BnacTneuin gedekt

6e340MiLLKOBWI HaNiBNPOBIAHWK, BRACHWN
HaniBNPOBIAHNK

noa (ximivHun enemeHT Ne 53)

iOH
iOHHUWI 3B'A30K, reTepononsapHUi 3B'A30K

iOHHEe HaHeCeHHs NMOKPUTTIB

iOHHa eneKTPOonpOoBIAHICTb, iOHHA NPOBIA-
HiCTb

iOHHa nonapuaauis
eHeprig ioHi3auii

iOHI3aLiHMI noTeHuian (noTeHuian ioHi-
3auii), B
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ionoconductive ceramics MOHOMPOBOASLWAS Kepamuka, TBepAbli iOHHOMPOBiIAHA KepaMika, TBEPAUN enekT-
(syn. hard electrolyte) aneKkTponuT ponit

iridium (chemical element
Ne 77)
iron  (chemical element
Ne 26)
iron ore

iron plating, iron coating
irregularity

irreversible reaction

isomer

isomorphism

isomorphous phase diagram

isopleth

isotactic polymer, isotactic
isothermal annealing
isothermal process
isothermal transformation

isothermal  transformation
(T-T-T) diagram (syn. iso-
thermal transformation
curve)
isotope

isotropy, isotropism
Izod impact test

Jominy test

joule, J

kelvin, k
kevlar

kevlar fibre reinforced poly-
mer (kFRP)

kilogram, kg

Kirkendall effect
knitted material
knitted structure
Knoop hardness test

Knoop hardness, Knoop
hardness number (KHN)

krypton (chemical element
Nngﬁ) (

laminar composite
laminated coating
laminated martensite

laminated structure, lamellar
structure

NpUANIA (XuMnyeckuin anemeHT Ne 77)
Xeneso (xvumMuyeckun anemeHT Ne 26)

xenes3Hasa pyaa
xenesHeHune

HeynopsiiOYEeHHOCTb,  HECOBEPLUEHCTBO;
HapyLleHue [nopsiaka, CUMMETPUK]

HeobpaTumas peakuus
nsomep
n3omMoppuam

anarpamMma COCTOAHMA chnilaBa C Heorpa-
HWYEHHON pPaCcTBOPUMOCTbIO KOMMOHEHTOB
B TBepaAOM COCTOAHUMU (Hanp. mMelb-
HUKeIb

n3onnerta

N30TaKTUYECKUN nonunmep
N30TEPMUYECKUA OTXKUTM
I/I3OTepMVI‘-IeCKI/IIZ npouecc
n3otepmMmmyeckoe npespatlleHne

anarpamMma mn3oTepmMnyeckoro npespatle-
HUA ayCTeHuTa

nsoton
n3o0Tponus [CBOMCTB MaTepuanal
yAapHble ncnbitanms no Nsopy

J

[bxoMUHM ucnblTaHWe [cTanen Ha npoka-
NMBaeMoCTb]

oxoynb  (eguHuua  usMepeHusi paboTl,
3Hepruu, konmyecTea Tenna), Ix

K

KENMbBUH (€AMHMLA M3MEepeHus TepMoau-
Hamunyeckon TemnepaTypsbl), K

keBrap (KOMMO3WT Ha OCHOBE OpraHuye-
CKNX BOFIOKOH)

nosiMmep, apMMUpPOBaHHbIN KEBNAPOM

Kunorpamm (eguHuua M3mMepeHust mMaccehbl),
Kr

KupkeHnpana acdexr

nneTeHbli Matepuan

ceTyaTas CTpykTypa

UcnbITaHNA Ha TBePAOCTb No KHyny
TBepAoCTb Mo KHyny

KPUNTOH (XnmMmunyeckunii anemeHT Ne 36)

L

CMOUCTbIN KOMMO3ULIMOHHBIA MaTepuan
CroWCTOE MOKPbITHE

nnacTUHYaTbIi MapTEHCUT
nnacTuH4yaTas CTpykTypa

ipnain (ximivHun enemeHT Ne 77)
3aniso (ximiyHui enemeHT Ne 26)

3anisHa pyga
3anisaHeHHs

HeBMNOPSAAKOBaHICTb, HeJocKoHaniCTb;
nopyLleHHs [nopaaky, cumeTpii]

HeobopOoTHa peakuis
isomep
isomopiam

Aiarpama cTaHy crnnaBy 3 HeoBMexeHo
PO3YMHHICTIO KOMMOHEHTIB Yy TBEpAOMY
cTaHi (Hanp. Migb-Hikenb)

isonneta

i30TaKTU4HUIA nonimep
i30TepMivHMI Bignan
i30oTepMivHUI Npouec
i30TepMivHe nepeTBOpPEHHS

fiarpama i30TepMi4YHOTO NEepeTBOPEHHS
ayCTeHITy

isoTon
i3oTponis [BnacTtuBocTen MmaTtepiany]
yaapHi BUNnpoOyBaHHsi 3a [3ogom

[xomiHi BUNpobByBaHHA [cTanen Ha npo-
rapToBYBaHiCTb)

OXOoynb (OAMHMUSA BUMIpIOBaHHA poboTy,
eHeprii, KinbkocTi Tenna), x

KenbBiH (OOMHUUA BMMIPIOBaHHA TepMo-
OuHamivHol Temnepatypu), K

keBrap (KOMMO3WUT Ha OCHOBI OPraHi4YHMX
BOJOKOH)

nonimep, apmMoBaHui KeBapom

Kinorpam (OOUHWUA BUMIpIOBaHHA Baru),
Kr

KipkeHpana edekr

nneTeHnn matepian

ciTyacta cTpykTypa

BMNpobyBaHHA Ha TBepAICTb 3a KHynom
TBepAicTb 3a KHynom

KpunToH (XiMiyHUM enemeHT Ne 36)

LapyBaTuin KOMMNO3ULINHUIA MaTepian
LapyBaTte NokpuTTs

NNacTUHYacTUn MapTeEHCUT
nnacTMHyacTa CTpykTypa
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LIQ

lanthanide series, lantha-
nides

lanthanum (chemical ele-
ment Ne 57)

Larson — Miller parameter
latent heat of crystallization

lattice defect, lattice imper-
fection

lattice directions

lattice energy
lattice parameters

lattice plane
lattice point
lattice spacing

lawrencium (chemical ele-
ment Ne 103)

lay

layer

layered material, lamellar

material, multilayer material
lead (chemical element
Ne 82)

leak(age) before break (frac-
ture)

ledeburite

lever law (syn. lever rule)
lifetime, service life

light (low-density) metal
light flux

lignin

limit
limited solubility
limiting (critical) state

linear defect (syn. disloca-
tion)

linear density

linear elastic material
linear expansion

linear molecule

linear polymer

liquation (syn.segregation)

liquid
liquid crystal

liquid crystal polymer (LCP)
(syn). liquid-crystalline poly-
mer

liquid penetrant inspection
(test)

liquid phase
liquid-crystalline polymers

naHTaHouAabl, NaHTaHUabI
naHTaH (XumMmnyecknn anemeHT Ne 57)

JlapcoHa — Munnepa napameTp
CKpbITas TennoTa KpucTannusaumm
nedexT pelieTkn

HanpaefeHUs B KpUCTasrIM4eckon peLueT-
Ke

QHEPrna peLleTKkn

napamMeTpbl peleTkn, nepnodbl peLleTKH,
NOCTOAHHbIE peLleTKN

MIOCKOCTb B KPUCTamNMYecKon peLueTke
y3en KpUCTanmyeckon peLleTku

nepvosa peLueTku

noypeHcun (xummnyecknii anemeHT Ne 103)

HanpaBlieHne LIepoXoBaToOCTU MOBEPXHO-
cTM, obpasoBaHHoe obpabaTbiBalOWUM
WHCTPYMEHTOM (He MMeeT KONMYeCTBEHHOM
Mepbl, HO yKkasblBaeTcs B crieuudurkaumnsx
KaK >xenaTenbHoe)

crnon

CJ'IOVICTnyI Marepuar, CrouCTbid KOMMO3u-
LUMNOHHbIN MaTepuan

CBUHeL, (XuMun4yeckuin arnemeHT Ne 82)

yTeyka OO TPeLWMHbl — NpuHUMN BblbGopa
MaTepuana npu pauvMoHanbHOrO MPOEKTU-
poBaHuWsl COCyOB NoA AaBlieHnem

nenebyput
npaBuIio OTPE3KOB
CPOK CITyObl
nerkum metann
CBETOBOW NOTOK

NUrHKH (COCTaBHOE BEeLLEeCTBO CTEHOK Ape-
BECHbIX KIETOK)

npegen

orpaHuyeHHas pacTBOPMMOCTb
npegensHoe  (KPUTUYECKOE)  COCTOsIHWE
[MaTepuana koHcTpyKUmK]

JNIMHENHOE HECOBEPLUEHCTBO, JMHEWNHbIN

AedeKT CTPYKTypbl, AUcnokaums
NMHeNHas NNOTHOCTb
NMHENHO-YNPYrnin MaTepnan
NMHeNHOoe pacLuMpeHne

NEeHTOYHAas Unu LenoveyvHas Monekyna
TNIMHEWNHBIV nonMmep

cerperauusi, nuKBauusi (HEOAHOPOOHOCTb
cnnasa Mo XMMMYEeCKoMy COCTaBYy)

XNOKOCTb
XWAKWUI KpucTann
XNOKOKPUCTannyeckuin nonmmep

MeToq MPOHMKAILWMX XUOKOCTeR, Kanun-
nApHas gedyeKktockonua (MeTod Hepaspy-
LUAMOLLIETO KOHTPONS)

Xvakasa dasa

KpucTannmyeckme nonmmepsl (XMmuyeckue
CBSI3M B TaKuMxX MNonumepax npugawTt UM
GonbLUY NPOYHOCTb, XECTKOCTb M Tenso-
CTOMKOCTb)

NaHTaHoIaN, NaHTaHign
naHTaH (XimidHuim enemeHT Ne 57)

JlapcoHa — Minnepa napameTp
npuxoBaHa TennoTa KpucTanisauii
nedpexT rpaTkm

HanNpPsSMKM B KPUCTaniYHini rpatui

eHepris rpaTkm

napameTpu rpaTtku, nepioam rpatku, crani
rpaTku

NMOLLMHA B KPUCTaniyHin rpatui
BY30J1 KpUCTani4yHoI rpaTkn

nepiog rpaTku

NOypeHCcin (XimiuHmn enemeHT Ne 103)

HanpsiM LLOPCTKOCTi MOBEPXHi, CTBOPEHWN
06pobtoBanbHUM IHCTPYMEHTOM (He Mae
KinbKicHOI Mipun, ane oro BkasyloTb y cne-
undikauisx gk 6axaHuin)

wap

LiapysaTuin maTepian, LwapysaTtuii KoMno-
3ULiNHUIA MaTepian

CBUHeLb (XiMiYHMIA eneMmeHT Ne 82)

BUTIK 0O TPiLLMHW — NpuHUmMn Bubopy ma-
Tepiany npu pauioHanbHOMY NpOoeKTyBaH-
Hi NOCYAWH nif TUCKOM

nenebyput

npasuno Biapi3kiB

TEPMiH crnyxoun

nerkuin metan

CBITNOBWI NOTIK

NirHiH (cknagoBa CTiHOK KMiTUH OepeBUHN)

Mexa, rpaHmus
obmexeHa PO3YMHHICTb

rpaHNYHU_(KPUTUYHWIA) CTaH [MaTepiany
KOHCTPYKLUi]

niHiNHa HeJOCKOHariCTh, NiHIMHUI aedeKT
CTPYKTYpW, AMCrokauist

NiHiNHa rycTuHa

NiHINHO-NPYXHWIA MaTepian

NiHiNHe PO3LWNPEHHS

cTpiykoBa abo naHutoroa Mosnekyna
NiHINHWIA nonimep

cerperauisi,  nikBauis  (Heo[4HOPIOHICTb
cnnasy 3a XiMiYHUM CKNazaoMm)
pianHa

pigkvn Kpuctan
PiaKpOKpUCTanivyHmm nonimep

MeTo[ MPOHWKHWX PidWH, KaninapHa Aae-
dekTockoniss (MeToa HepyWHIBHOMO KOHT-
ponio)

pioka casa

KpucTaniuHi nonimepun (XiMiyHi cnonyku B
Takux nonimepax HagalTb M _BENUKOI
MiLIHOCTI, )XOPCTKOCTi Ta TennocTiKoCTi)
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LIQ
liquidus line, liquidus curve,
liguidus temperature, lig-
uidus

lithium (chemical element
Ne 3)

load bearing
load bearing structure
load duration

load-indicating dial
loading fixture

loading rate (of specimen in
testlng%

long-range order

long-term  strength,
time strength, Pa

Lorentz constant
low alloy steel

low angle boundary (of
grain)

low densit olyethylene
(D) y polyetny

long-

low melting point (syn. fusi-
ble) material

low-carbon steel

low-cycle fatigue

lower yield point
lower yield limit, Pa

low-temperature tempering,
first-stage tempering

lubricant
Luders deformation
lumen, Im

(LYP),

luminescence

luminiscent  defectoscopy
(syn. fluoroscopic flaw de-
tection)

lustreless fracture
lutetium (chemical element
Ne 71)

lux, Ix

machinability

machining
macropore
macrorelief
macrosection
macrostructure

magnesium (chemical ele-
ment Ne 12)

magnetic  constant  (syn.
magnetic permeability "~ of
free space)

magnetic crack detection

(test) (syn. magnetic particle
inspection (test))

NUKBMAYC NVHUS, NOBEPXHOCTb NMKBMAYCa
(TMHMSA Ha gmarpamme COCTOsHMS cnna.a,
BblLLEe KOTOPOW CMraB CyLleCcTBYeT TOJbKO
B )XKMOKOM COCTOSIHUN)

nnTum (XuMmnyeckni anemeHT Ne 3)

HecyLas cnocoBHOCTb
HecyLLas KOHCTPYKLUS

NPOAOIIKUTENBHOCTL MPUMOXEHNA Harpys-
Kn [B ncnblTaHWAX]

UJK?J'Ia Harpysok [ucnbiTaTeslbHOM Maluu-
Hbl

CUIoHarpyxatoLee YCTPOWCTBO B UCMbITa-
TENbHON MaLunHe

CKOPOCTb HarpyxeHusi [o6pasiuia npu ucnbl-
TaHuu]

OanbHUIN NOPSAOK

npeaen AnUTenbHON NPOYHOCTU, ANUTENb-
Hasi NPOYHOCTb, Ma

JlopeHua noctosiHHas
HM3KoNernpoBaHHas cTanb
MaroyrnoBas rpaHuua [3epHal

I'IOJ'I)VISTVIJ'IeH HWU3KOro AaslieHUA (I'IJ'IOTHO-
CTn

nerkonnaekui maTepuarn

Manoyrnepoamncrtaa crtarlnb,
Anctaqa crtalb

MaroLmMKnoBas ycTanocTb
HWXHUIW npegen TekydecTy, MNa

HU3KOoYrnepo-

HU3KOTEMMNEPAaTYPHbIA, HU3KNIA OTNYCK

CMa3kKa, CMa304HbI MaTepuan
Jliogepca gedopmaums

noMeH  (eguHuLa M3MepeHnst CBETOBOrO
noToka), nm

NioMnHecueHunaA
NIOMUHECLIEHTHas gedeKTockonms

MaToBbI _M3NOM  (Mernko3epHucTas no-
BEPXHOCTb)

noTeumnn (xummyecknin anemeHT Ne 71)

THOKC (€AMHMLA M3MEPEHUST OCBELLIEHHOCTM), 1K

M

06§>a6aTb|BaeMOCTb (cBoKcTBO MaTepua-
n

obpaboTka [cTaHO4YHas]

Makpornopa

Makpopenbed

MakpoLunug

MaKpOCTPYKTypa

MarHuin (xummyeckuii anemeHT Ne 12)

MarHUTHasl MOCTOsIHHas (MarHUTHasi Mnpo-
HULLAEMOCTb Bakyyma)

MarHuTonopoLlukoBas gedekrockonusi (Mme-
TOZA HepaspyLlaroLwero KOHTPons)

niHis NiKBiAYCYy, NOBEPXHSA MiKsiaycy (NiHis
Ha fdiarpaMi cTaHy cnnaBsy, BWLLe SAKOi
CNNaB iCHYE TiNbKW B PiAKOMY CTaHi)

NiTinN (XiMivHKUA enemeHT Ne 3)

HOCIWHa 30aTHICTb
HOCIiNHa KOHCTPYKLis

TPVBaniCTb MPUKNaAaHHA HaBaHTaXKEHHS
[y BunpobyBaHHsX]

lKana HaBaHTaXeHb
MaLUmHu]

MPUCTPIN CUNOHaBaHTaXKyBamnbHWA y BU-
npobyBanbHin MalLKHi

WBMOKICTE HaBaHTaXyBaHHA, LWBUAKICTb
H?B&HT&)KGHHH [3pa3ka npu BUNpOOYyBaH-
Hi

[anekvi nopsaok

rpaHnus Tpmeanol MiLHOCTI, TpuBana Mi-
LHicTb, MNa

JlopeHua cTtana
HM3bKOreroBaHa crarb
MaroKyTOBa rpaHuus [3epHa]

[BMNpoGyBanbHOI

NonieTUieH HU3LKOro TUCKY (TYCTUHM)
nerkonnaeknin maTepian

ManosyrneueBa crtalb, HU3bKOBYrneuesa
cTalnb

MasoLMKoBa BTOMIEHICTb
HWXHS rpaHnua TekyyocrTi, MNa

HM3bKOTEMMNEPaTYPHUIA, HU3bKUIA BiOMYCK

MacTuo, MacTUNbHUA MaTtepian
JTiogepca gedopmadia

nomeH (0AMHULA BUMIPIOBaHHA CBITIOBO-
ro MoToKy), N

NOMiHecLEeHLis
NIOMiHecLeHTHa gedeKTockonis

Ma)TOBVIVI 3nam (apibHo3epHUCTa MoBepx-
HSA

noteuin (ximivyHun enemeHT Ne 71)

THOKC (OOVHMLA BUMIPHOBAHHS! OCBITIIEHOCTI), JTK

06§>06moBaHiCTb (BnacTtuBicTb Marepia-
ny

06pobka [BepcTaTHa]
Makpornopa

Makpopenbed

MakpoLunidg

MaKpOCTPYKTypa

MarHin (ximiyHun enemeHT Ne 12)

MarHiTHa cTtana (MarHiTHa NPOHUKHICTb
BaKyyMmy)

MarHiTornopoLlukosa Jaedekrockonis (me-
TOZA HEPYWHIBHOrO KOHTPOIIO)
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magnetic field
magnetic field strength, A/m
magnetic flux density (syn.

magnetic2 induction),
T=Wb/m

magnetic flux, Wb

magnetic  induction  (syn.
magnetic2 flux  density),
T=Wb/m

magnetic material, magnet
magnetic moment, A-m?

magnetic particle inspection
(test) (syn. magnetic crack
detection (test))

magnetic permeability of
free space (syn. magnetic
constant)

magnetic permeability, H/m

magnetic quantum number
magnetic saturation
magnetic susceptibility

magnetic transition tempera-
ture (syn. Curie tempera-
ture)

magnetization, A/m

magnetodielectric material,
ferrite

magnetostriction
magnification
malleability, forgeability

malleable cast iron

manganese (chemical ele-
ment Ne 25)

Martens hardness, Martens
number, scratch hardness,
scratch number

Martens tilting mirror gage,
Martens strain gage

martensite

martensitic steel

martensitic transformation
mass absorption coefficient,
1/kr

mass heat capacity, J/(kg-K)
mass, kg
mat

material
material purity
material selection

matrix, matrix phase (syn.
binder)

matter, substance
machinability

mean free path

measuring microscope
mechanical mixture
mechanical properties

MarHuTHoe none
HanNpPsKEHHOCTb MarHUTHOro nons, A/m

MNOTHOCTb MarHMTHOrO NoToKa, MarHUTHas
nHaykums, Tn=B6/m

MarHUTHbIN NOTOK, B6

MarHuTHas WHOYKUNS, MNOTHOCTb MarHuT-
Horo notoka, Tn=B6/m

MarHuUTHbIN mMartepuan
MarHUTHbIA MOMEHT, A-M2

MarHuTonopoLukosas Aedektockonusi (Me-
TOA, HEPa3PYLUAKLLErO KOHTPOIS)

MarHuTHasi nocTosiHHas (MarHuTHas npo-
HMLIaeMOCTb BaKyyMa)

MarHUTHas NpoHnLUaeMocTb [cpeabl], MH/M

MarHUTHOE KBaHTOBOE YMCIO
MarHWTHOe HacblILweHne
MarHuTHas BOCMpPUMMYMBOCTbL [cpeabl]

TeMnepatypa MarHWTHOrO npeBpaLLeHust
(cvH. Kiopu Temnepatypa)

HamMarHM4eHHocTb, A/Mm

MarHUTOAMANEKTPUK,  MarHUTOOUANEKTpu-
yeckuin Matepuan, gepput
MarHuMTOCTPUKLMSA

yBenuyeHne [Mukpockonal)

KOBKOCTb, CMOCOGHOCTb AedhopMUpoBaTLCS
B XOJIOAHOM COCTOSIHU

KOBKWI YyTyH [C XNOMNbeBUAHbIM rpacnToM]
MapraHey (xumuyeckuin anemeHT Ne 25)

TBEepaoCTb no MapTeHcy, TBEpOoCTb Mno
uapanaHuio

MapTeHca 3epkarbHblii TEH30METP

MapTEHCUT

MapTEHCUTHas cTanb

MapTEHCUTHOE NpeBpaLlleHne

Eclnecpcpmumem NMOrnoOLLIEHNS, MacCoBbIN,
Kr

yaenbHas TennoemkocTb, [hx/(kr-K)
macca, Kr

XaoTU4ECKMN apMMpOBaHHbIVI KoMno3nuu-
OHHbIN MaTepuan

maTtepuan
yucToTa MaTtepuana
BbIGOp MaTepuana

MaTpuua (CuH. cBsA3ytoLlee) [B KOMMo3num-
OHHOM MaTepuarne]

BEeLLEeCTBO

crnocobHoCcTb  MaTepuana nopaaBaTbCst
MexaHu4eckomn obpaboTke

cpeaHsa  anuHa  ceobBogHoro  npobera

[Hanp. anekTpoHal
N3MepuTenbHbI MUKPOCKOM
MexaHu4eckasi cMecCb

MexaHu4ecKkne CBOWCTBA (MPOYHOCTHbIE U
AedopMaLnoHHbIe XapakTepUCTUKN maTte-
pnana)

MarHiTHe none
HanpyXeHiCTb MarHiTHoro nons, A/m

ryctmHa MarHiTngo NMOTOKY, MarHiTHa iH-
aykuisi, Tn=B6/m

MarHiTHMI noTik, B6

MarHiTHa iHAayKuis,
notoky, Tn=B6/m

ryCTuHa MarHiTHoOro

MarHiTHUA MaTepian
MarHiTHUI MOMeHT, A-M?

MarHiTornopoLlkosa Jaedekrockonis (me-
TOZA HEPYWHIBHOrO KOHTPOIHO)

MarHiTHa crtana (MarHiTHa MPOHMKHICTb
BaKyymy)

MarHiTHa
[H/m

MarHiTHe KBaHTOBE YMCIO
MarHiTHe HaCM4eHHs
MarHiTHa CNpUMHATNMBICTL [cepenoBuLLa)

TemnepaTtypa MarHiTHOro nepeTBOpPEHHS
(cvH. Kiopi TemnepaTtypa)

NPOHUKHICTL  [cepepoBuLial,

HamarHiyeHictb, A/m

MarHiToLienekTpuK,
HWIA maTepian, peput

MarHiTOCTPUKLis
36inbLueHHs [Mikpockona]

KOBKiCTb, 3[aTHiCTb AedopmyBaTuca B
XONOAHOMY CTaHi

KOBKMIA_4aByH [3 rpadpitom y Burnsaai nna-
criBuiB]

MapraHeupb (XiMiyHuIn enemeHT Ne 25)

MarHitogienekTpuy-

TBepaicTb 3a MapTeHcom, TBepaicTb Mo
OpsinaHHo

MapTeHca fa3epKanbHuii TEeH30METP

MapTEHCUT
MapTEeHCUTHa cTarnb

MapTEHCUTHE NepeTBOPEHHS
KoeqiLieHT NOrnnMHaHHA, MacoBun, 1/kr

nMToMa TennoeMHicTb, [k/(kr-K)
maca, Kr

XaoTU4HO
martepian

MaTepian
yucToTa martepiany
BMGip maTepiany

mMaTpuusa (CUH. NOB'A3IBHUK) [y KOMMO3W-
LinHomy maTepiani]

peyoBuHa

30aTHiCTb Martepiany 0O MexaHiyHoi ob-
poGku

cepefdHs  [OBXMHa
[Hanp. enekTpoHa]

BUMIipOBanbHUIN MiKpOCKON
MeXaHiyHa cymiLl

MexaHiyHi BnactueocTi (MiUHicHi Ta Ae-
chopmaLiHi xapakTepucTUKM Matepiany)

apMOBaHUM  KOMMO3ULiAHWUIA

BiflbHOro  Mpobiry
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mechanical test

mechanical test machine,
mechanical tester
medium

medium-angle grain boun-
dary

medium-density
lene

megapascal, MPa

polyethy-

meitnerium (chemical ele-

ment Ne 109)
melamine formaldehyde

melt
melting
melting heat

melting temperature, melting
point

mendelevuim
element Ne 101)

mer

(chemical

mercury (chemical element
Ne 80)

metal
metal binder

metal fiber, metal fibre
metal filler

metal matrix composite
metal powder

metal working

metal-base laminate, metal-
plastic composite

metal — dielectric — semi-
conductor structure, MDS-
structure

metal-film gage
metal-graphite composite

metallic bond, metallic bind-
ing
metalloid

metal-matrix composite
(MMC), metal-matrix compo-
site material

metal-oxide-semiconductor
structure, MOS-structure

metasilicate

Bwletastable state, metasta-
e

meter, metre (USA), m

Meyer hardness (HM)
mica
microconstituent

microhardness
micrometer, um

microsection, metallographic
section

MeXaHun4yeckoe ucnbiTaHmne

YCTaHOBKa AnA MexXaHU4YeCKux MCHbITa!—WII;I,
MallnHa Anga MexaHn4eckunx ncrnbitTaHnm

cpena
cpefHeyrnosas rpaHuua sepHa

nonnaTuneH cpep,Helh MNMOTHOCTU

Meranackanb, €[AuHWLA U3MEepeHus Ha-
npsbkeHnn B cucteme CU, 1 MMa=10" MNa

MEeWTHepun (Xummnyeckuin anemeHT Ne 109)

MenamuHodopmansaerng (MenamuH)
(npeacTtaBuTenb rpynnbl dhopmaneaerma-
HbIX CMOJ1)

pacnnas
nnaeneHune
TennoTa nnaBleHnsa

TeMnepartypa nnaelieHnda, TOYKa nnasle-
HUA

MeHaeneesuni
Ne 101)

Mep, areMeHTapHas Morekyna nonvmepa
(MoHoMep)

pTYTb (XMnyeckuin anemeHT Ne 80)

(XMMU4eckMn  anemeHT

meTann

MeTannnyeckaa CBA3Ka,
cBAsyrouliee

mMeTannmnyeckoe BOJIOKHO

MeTanmnu4eckuii HanomnHUTerNb [B KOMMO3u-
LIMOHHOM MaTepuarne]

MeTann-mMmeTanin4eckni KoMMNo3nULUNOHHbIN
maTtepuan

NopoLlOK MeTanna, MeTanmyeckni nopo-
LLIOK

meTannoobpaboTka
MeTannonnacT, MeTannonnacrtmacca

MeTannunyeckoe

CTPYKTYpa MeTani_ — OUSNEeKTPUK —
nonynposogHuk, MAMN-cTpykTypa

¢OonbroBbIN TEH304aTYMK
MeTannorpacut
MeTannnyeckas cBsidb

meTannoung

MeTannomMaTpuUYHbIN KOMMO3NLMOHHBIV
maTepman (KOMMO3ULMOHHLIV maTtepuan ¢
MeTannMyeckon MaTtpuuen, meTannuye-
CKUIN KOMMO3ULIMOHHbBIW MaTepurarn)

CTPYKTYpa MeTans — OKCUA — NonynpoBoa-
HuK, MOTll-cTpykTypa

MeTacunukaTt
MeTacTabunbHOe COCTosiHME

MeTp (EAMHULA U3MEPEHWUS ATVHBI), M

TBEpAOCTb No Menepy
cnopa

MUKPOKOMMOHEHT, MWKPOCTPYKTYpHasi Co-
cTaBnsowas

MUWKPOTBEPAOCTb
MWKPOMETP, MUKPOH, 10°m
MuKpoLwnund, metannorpadunyecknin wnnd

MexaHiyHe BUNpobyBaHHs

yCTaHOBKa Ansa MexaHiHHMX BMI'IpOGyBaHb,
MallnHa Anga MexaHI4YHUX BMﬂpO6YBaHb

cepenosulie
cepeaHbOKYTOBa rpaHnLs 3epHa

nonieTuneH cepeaHboi ryCTUHU

Meranackanb, OOuHMUSA BMMip}OSBaHHﬂ
HanpyxeHb y cuctemi Cl, 1 MMa=10" MNa

MenTHepin (XimivHun enemeHT Ne 109)

mMenamiHodpopmanberia (Menamix)
(I'Ipe,EgCTaBHMK rpynu doopManbaerigHmx
cmon

po3nnas
nnaBneHHA
TennoTa nnaBl1eHHA

TeMnepartypa nnaBJyieHHA, TO4Ka nnaB-
JNNeHHA

MeHaeneesin (XimivHni enemeHT Ne 101)

Mep, ereMeHTapHa Morekyna nonimepa
(MoHoMep)

pTyTb (XiMiyHMA enemeHT Ne 80)

meTan
mMeTaneBsa 3B'si3ka, MeTarnese 3B'A3yode

MeTarneBe BOJIOKHO

MeTaneBuii HanosHoBay [y KOMMO3MLLN-
HOMYy MaTepiani]

MeTarn-meTaniyHuii KOMMNo3uUiiH1A MaTe-
pian

NMOPOLLOK MeTany, MeTaneBuii NOPOLLIOK

meTanoobpobka
MeTanonnact, Metanonnactmaca

CTpyKTypa MeTan — [JienekTpuk —
HanisnposigHuk, MOH-cTpykTypa

¢OonbroBu TEH304aTYNK
MeTanorpadit
MeTanivyHuin 3B'A30K

meTanoin,

MeTanoMaTpuU4H1A KOMMNO3ULIAHUIA maTe-
pian (komnosuuinHMn mMatepian 3 mMeta-
NEBOK MaTpuUEro, MeTaneBuit KOMMosu-
LiiHUI maTtepian)

CTPYKTYypa MeTan — oKcug — Hanisnposia-
HUK, MOH-cTpykTypa

MeTacunikar
mMeTacTabinbHU cTaH

MeTp (OOVHMUS BUMIPIOBaHHSI [OOBXWHU),
M

TBepAicTb 3a Meriepom
cnoga

MIKPOKOMMOHEHT, MIKPOCTPYKTYpHa ckra-
foBa

MiKpOTBepaiCTb
MIKPOMETP, MIKPOH, 10°m
MikpoLunid, meTanorpadiyHui wnid
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microstructure
microvoid

microvoid coalescence
middle-carbon steel
mild steel

mill

Miller indices

milling

mineral fiber, mineral fibre
mineral substance

mixed (intermediate) bond-
ing

mixing

mixture

mobility (electron or hole)

modifier
modulus

modulus of elasticity,
Young's modulus, Pa

modulus of rupture (MOR),
(syn. flexural strength, ben-
ding strength), Pa

Mohs hardness number,
Mohs scratch hardness

Mohs hardness test (syn.
scratching)

moire strain analysis
moisture absorption

moisture resistance

moisture-absorption factor
molding (plastics)

mole

molecular cluster

molecular structure (poly-
mer)

molecule

molten metal

molybdenum (chemical

element Ne 42)
monoclinic crystal system

monocrystalline material
monomer

monotectic

movable crosshead

multicomponent alloy
multicycle fatigue
multiple-phase structure
multiplication of dislocations

MMKPOCTPYKTYpa,
CTpyKTypa
MUKPOTPELLUMHA, MUKPOMYCTOTa, MUKPOMO-
pa, pakoBuHa

CnnaHne MUKpPOTpeLLUnH
cpeaHeyrnepoauctaa crtalnb
MArkaa ctalnb, CBapo4Hada cTallb
MelnbHUUa

annepa MHAOEKCbI

pa3manbiBaHve, n3MernbveHne [Menkoauc-
nepcHoe]

MUHepanbHOe BONIOKHO
MWHeparbHOe BeLLeCTBO
NpomeXyToyvHas (CMellaHHas) CBs3b

MeTannorpadguyeckas

cMeLLnBaHue,
HbIX BELLEeCTB]

CMeCb [pasnuyHbiX BeLLecTs]

I'IOJJ,)BVI)KHOCTI: (3]'IeKTpOHHaF| nnn AOblpoy-
Hada

mMoandukaTop

MoZAyIb, Nokasartenb

MOLYyMb NPOAONBHOW  YNpPYrocTu,
mMoaynb, MNa

MOAyNb XPYMNKOro paspyLlleHusi, n3rnbHasi
NPOYHOCTb, la

nepemelLBaHne [pasnuy-

OHra

TBEpPAOCTb Mo Moocy, TBEPAOCTb MO MUHe-
pariorM4yeckon Lwkane

Mooca ucnbiTaHne Ha TBEPOOCTb [HaHece-
HVI]eM LapannH Ha NnoBepxXHOCTb MaTtepua-
na

uccrnegosaHve
Myapa

BriaronornoweHne, sogonornoLlieHne

necdopmauun  metogom

BNaroCTONKOCTb, conpoTtuBrieHne Bnaro-
nornoweHno, BOAOCTOUKOCTb

KO3 DULMEHT BAronornoLweHus
dhopmoBaHue, NuTbe [Mnactmacc]
MOrb

MOIEKYNSAPHbIN KracTep, CKOnneHue
MoneKynspHas CTpykTypa [monumvepal

Monekyna
pacnnasneHHbIn MeTann
MonmbaeH (xumuyecknin anemeHT Ne 42)

MOHOKITMHHasA
cucrtemMma, CUHIroHuna

MOHOKpVICTaJ'IJ'II/ILIeCKVIVI MaTepuan
MOHOMEp
MOHOTEKTUKa

noaBmXxHada TpaBepca (I'IO/J,BI/I)KHbIVI ane-
MEHT uUcnblTaTenbHON MaLLIIAHbI)

MHOTOKOMIMOHEHTHBIN cnnae
MHOrOLIMKIIOBast YCTanocTb
MHorogasHas CTpykTypa
pa3MHOXeHWe Ancnokauum

KpucTannorpadguyeckas

MIKPOCTPYKTYypa, MeTanorpadiyHa CTpyk-
Typa

MIiKpOTpILLMHA, MiKponycToTa, Mikponopa,
paKkoBuHa

3MUTTSA MIKPOTPILLMH
cepefHbOBYIMneLeBa cTanb

M'sika cTanb, cTanb Ans 3BaploBaHHSA
MIH

Minnepa iHgekcu

pO3MentoBaHHs, NoapibHeHHs (apibHoan-
crnepcHe)

MiHeparnbHe BOMOKHO
MiHepanbHa pe4yoBuHa
NPOMDKHWIA (3MiLLaHWIA) 3B'A30K

3MilLyBaHHS,
PEYOBVH]

CyMiLl [pi3HMX pevOBUH]
PYyXnu1BICTb (ENEKTpoHHa abo aipkoBa)

nepemiwyBaHHa  [pi3HUX

mMoaudikaTop
MOAYMb, MOKa3HWUK

MOAYMb MO300BXHbOI MNPYXHOCTI, KOHra
mMoaynb, MNMa

MOZYMNb KPUXKOTO PYHYBaHHS, 3rMHanbHa
MiLlHicTb, Ma

TBeppajcTb 3a Moocom, TBepAicTb 3a MiHe-
panoriyHow LUKanow

Mooca BunpobyBaHHs Ha TBepaicTb [Ha-
HEeCeHHsIM MOAPAMNUH Ha MOBEPXHIO MaTe-
piany]

pocnigkeHHs gedopmadii MeToaoM My-
apa

BOJ'IOFOB6VIpaHHF|, BOAOMNOINMMHAaHHA, BO-
nioronornnHaHHA

BOJTOrOCTINKICTb, BOAOCTINKICTb

KoeqiLlieHT BONOroBobupaHHs
hopmyBaHHs, NUTTA [nnactmac]
MOfb

MONEKYNAPHWUIA KnacTep, CKyMYEHHs!
MoreKynspHa cTpykTypa [nonimepy]

Monekyna
posnnaeneHuii metan
Moni6aeH (ximiyHun enemeHT Ne 42)

MOHOKJIIHHa KpucTanorpadivyHa cucrema,
CUHIOHist

MOHOKpUCTanivyHuni maTtepian
MOHOMep
MOHOTEKTMKa

pyxoMa TpaBepca (PyXOMWA enemMeHT
BUNPGYBasnbHOI MaLUMHW)

©araToKOMMOHEHTHWI cnnas
OaraToumMknoBa BTOMIIEHICTb
OaraTtogasHa, 6aratodasoBa CTpyKTypa
PO3MHOXEHHS AMcnoKaLin
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natural aging
natural resin
neck

necked tensile sheet speci-
men

necking (syn. neck-down),
neck formation

necking point

Neele temperature, Neele
point (syn. antimagnetic
point)

neodymium (chemical ele-
ment Ne 60)

neon (chemical element
Ne 10)

neoprene

neptunium (chemical ele-
ment Ne 93)

net

network polymer
neutral medium

neutron

newton, n

nickel (chemical element
o 28)

nil  ductility temperature
(NDT) (USA standard)
niobium (chemical element
Ne 41)

nitrogen (chemical element
Ne 7)

no order

nobelium (chemical element
Ne 102)

nodular

nodular iron (syn. ductile
iron)

noncrystalline state, non-

crystalline (syn. amorphous
material, amorphous,
glassy, vitreous)

nondestructive testing (NDT)
(syn. nondestructive Inspec-
tion (NDI))

nonequilibrum process
nonferrous alloy
non-magnetic steel
nonmetal

non-porous material,
free material

nonpropagating crack
non-saturated solution
non-steady process
nonsteady-state diffusion

ore-

N

eCTeCTBeHHOe CTapeHue
npupoaHasa, HatypanbHaa cMona

werka Ha obpasue (obpasyeTca B cede-
HWW, TOe NoKanuayeTcs nnactudeckas ge-
dopmanus)

NNCTOBOM 0BpaseL, Co Cy)XeHHON pabouer
YacTblo (AN UCMbITaHWSA Ha pacTsXeHue)

wernkoobpa3oBaHne (MecTHoe YTOHeHue
obpasua maTepuana npu pacTsHKEHUN)

TOYKa Ha Auarpamme pacTaXeHusd, COOoT-
BEeTCTBYyOLLadA 06pa393aHmo Lenkn n Ha-
Yany 30Hbl NNOKallbHON TEKy4eCTU

Heena temnepatypa, Heens Touka

HeoauM (Xxummndeckun arnemeHT Ne 60)
HEOH (xummyecknii anemeHTNe 10)

HeonpeH (rpynna Kay4ykoB)
HeNTYHUIN (Xummnyeckuin anemeHT Ne 93)

ceTka [Hanp. avcnokauum)
ceTyaTblil, pa3BeTBMEHHbIN NoNMMep
HeWTpanbHas cpeaa, MHepTHas cpeaa

HEeNTPOH
HbIOTOH (eguHMLA u3amepeHus cunel), H
HUKenb (XMMuyecknin anemeHT Ne 28)

nopor  xragHofIOMKOCTM _ (TemnepaTypa
oxpynumnBaHus) (ctaHgapt CLLA)

H1o6u (xummdeckunii anemeHT Ne 41)
asoT (xmmMu4yeckuin anemeHT Ne 7)
OTCYTCTBUE Mopsiaka

aTomoB]
HoGenui (xumundecknii anemeHT Ne 102)

[B pacnonoxeHuu

LIapoBMOHbIN, ceponaansHbin, Yy3nosa-
ThiA (O CTPYKTYpE BKIIIOMEHUI MaTepuana,
Hanp. rpaduTa)

YYryH C_LLApOBWAHLIM rpacuTOM, BUCOKO-
NPOYHbINA KOBKWUIA YyryH

amMopdHoe cocTosiHne

HepaspyLuatoLiee
LUAIOLLMIA KOHTPOIb

UcnbiTaHue, Hepaspy-

HepaBHOBECHbI NpoLecc
LBETHOM cnnas
HeMarHnTHasa ctalnb
HemeTann, meTannoua
6ecnopucTbii MaTepuan

HepacnpoCTpaHsIILLAsACs TpeLLmHa
HeHaCbILLEHHBIN pacTBOp
HecTaLMOHapHbIN npoLecc
HecTauunoHapHasa anddysna

NPUPOAHE CTapiHHA
npupogHa, HaTypaneHa cmona

LUMKa Ha 3pasKy (YTBOPIOETLCA B Nnepepi-
3i, Ae nokanisoBaHa nnactuyHa Aedop-
MaLlisi)

NIUCTOBUI 3pa3sok 3i 3BYXXEHOK POGOYOHD
yacTvHoto (4nst BUNpobyBaHHS Ha PO3TSr)

LUMNKOYTBOPEHHS, YTBOPEHHS WNAKK (Mi-
cleBe CTOHLUEHHS 3paska maTepiany npu
PO3TAryBaHHi)

TOYKa Ha piarpami posTsryBaHHs, sika
BiANOBIJAE YTBOPEHHIO LUMWKU W MoYaTKy
30HM MICLLEBOI TEKY4OCTi

Heens TemnepaTtypa, Heenda Touka

HeoauM (XiMidHMI enemeHT Ne 60)
HeoH (xiMiyHuM enemeHT Ne 10)

HeonpeH (rpyna Kay4ykis)
HenTyHin (XiMivHun enemeHT Ne 93)

ciTka [Hanp. gucnokadin]
ciTyacTuin, posranyxeHui nonimep

HeliTpanbHe cepefoBuLle, iHepTHe cepe-
gosulle

HEeNTPOH
HBIOTOH (OOUHWLSA BUMIpIOBaHHS cunu), H
Hikenb (XiMivyHUA eneMmeHT Ne 28)

Mexa XornogHonamKkocTi (Temnepartypa
oKkpux4yBaHHsl) (ctaHgapT CLUA)

Hio6in (XimiyHMIn enemeHT Ne 41)
asoT (XiMiyHMN enemeHT Ne 7)

Bip,i:yTHiCTb nopsaaky [y po3milleHHi aTo-
miB

HoGenin (ximiyHnii enemeHT Ne 102)

KYNscTWi, cdepoifanbHuie, BysnosaTuii
(Mpo  CTPYKTYpy BKMIOYeHb MaTepiany,
Hanp. rpadiTy)

YyaByH 3 KynACTMM rpadditom, BMCOKOMILL-
HWIA KOBKWUIA YaBYyH

amopHui cTaH

HepynHiBHE BMNPOOYBaHHS, HEPYWHIBHUNA
KOHTpOrb

HepiBHOBaXXHUI Npouec
KONbOPOBUIA crnaB
HeMarHiTHa ctanb
HemeTan, meTanoij
6esnopucTuii maTepian

HeroLuupioBaHa TpiuHa
HEeHacU4eHU PO34nH
HecTauioHapHuUiA npouec
HecTaLuioHapHa andysia
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nonstoichiometric  interme-

tallic compound

non-wettable (material)
normal strain
normal strain sensitivity

normal stress

normalizing, normalization
(type of heat treatment)

notch sensitivity
notched specimen

notched tensile strength

notched test
n-type semiconductor

nucleation

nucleus
nylons

oak
occlusion

offset yield strength (syn.
offset yield limit, engineering
yield strength), Pa

ohm, Q

oil hardening, oil quenching,
quenching in oil

olivines (syn. orthosilicates)
opacity

opaque (material)

operating temperature,
working temperature

optical defectoscopy, optical
flaw detection

orbitale (syn. energy level)

ordered reinforcement, regu-
lar reinforcement

orderly fiber-reinforced com-

posite, orderly fibre-
reinforced composite
ore

ore-free material (syn. non-
porous material)

organic binder

organic glass (syn.
methyl metacrylate

organic material, organic
oriented crystallization

poly-

original cross-sectional area

HeCTeXMOMeTpVI‘-‘IeCKMIZ MHTEpMEeTannna
(MHTEepMeTanIM4eckoe COEAUHEHVE C OT-
KNMOHEHVWEM OT CTEXMOMETPUYECKOro CO-
cTaBa)

HecMa4dmBaeMbln (MaTepuan)
nuHemnHas gedopmaums

npofonbHas 4yBCTBUTENbHOCTb
natuuka]

HopMaribHOe HanpsbkeHue
Hopmanu3auus (Bug TepmooGpaBoTki)

[TeHso-

YYBCTBUTENBLHOCTHL K Haapesy [MaTepuanal

obpagel ¢ Haapesom [ANnA yaapHbIX UChbl-
TaHun]

MPOYHOCTb Ha paspbiB obpasua ¢ Hagpe-
30M

ncnbiTaHne o6pa3u,os C Hagpes3om

NONynpoBOAHMK N-TUMA [C  eneKTPOHHOM
NPOBOAMMOCTbIO]

3apoabl u.|e06pa303aHV|e,
TPOB Kpuctannmsauum

aTOMHOe S4po
HaWnoHbI (Knacc nonMmepos)

O

co3faHue LeH-

ay6

OKKIMo3Ks1 (MOrroLeHe ra3oB MUKPOCKO-
MMYECKUMU MOSIOCTAMU B MeTannax, MuHe-
panax)

YCIOBHbIN Npegen Tekyyectu, MNa

oM (eAvHULa U3MEPEHUS BNEKTPUYECKOrO
conpoTtuenenus), Om

3aKalika B Macrio

OopTOCUINKaTbl

Henpo3payHocTb, KO3MULMEHT Henpo-
3payHOCTU (CBOWCTBO MaTepuana)

Hemnpo3payHsbIi, HenpocBeYrBaloLWniAcs
[maTepuan]

pabouas Temnepatypa

onTuyeckass AedpekTockonus (MeTon He-
paspyLUaoLLEro KOHTPONS)

opbutanb (3HepreTmyecknin NoAypPOBEHb
3NEKTPOHa)

ynopsiio4YeHHOEe apMrUpoBaHue

KOMMO3ULMOHHbIA MaTepuan ¢ ynopsifo-
YeHHbIM apMUPOBaHUEM

pyaa

NMoTHLIA MaTepuan, GecnopucTelii mate-
puwan

opraHudeckasi CBsi3ka, OpraHuM4yeckoe CBsi-
3ylollee

OpraHu4yeckoe CTeKMo, MONMMETUNMETaK-
punar

opraHu4eckun matepuan
HanpaslieHHaaA Kpuctannnsaumna

nepBoHayanbHas, WCxodHas
nonepeyHoro ceyeHus [obpasual

nnowaab

HeCTexXioMeTpUYHWUA  iHTepmeTania  (iH-
TepmeTaniyHa crosyka 3 BIOXUNEeHHAM Bif
CTEXIOMETPUYHOrOo CKnagy)

He3MouyBaHUN (Matepian)
niHinHa gedopmadis
NOB300BXHS YYTNMBICTb [TeH304aTuuMKa|]

HOopMarbHe HanpyXeHHs
Hopmanisauis (Bua TepMoobpobku)

YyTNMBICTb OO0 Haapi3y [MaTepiany]

3pas3ok i3 Haapi3oM [ANs yaapHUX BUMPO-
yBaHb)

MILHICTb Ha PO3pUB 3pa3ka 3 Haapi3om

BMNpoOYyBaHHSA 3paskiB i3 HaApi3oM

HaniBNpPoOBIAHUK N-TUMY [3 €NeKTPOHHO
NpoBIAHICTIO]

3apO/JIKOYTBOPEHHS!, YTBOPEHHSI LeHTpiB
KpucTanisadii

aToOMHe s4po
HawnoHu (knac nonimepis)

ay6

OKMI03iA (MOrNMHaHHA rasiB MiKpOCKoniy-
HI/IM)VI MOpPOXHWHaMK B MeTanax, MiHepa-
nax

YMOBHa rpaHuus Teky4qocTi, [Na

OM (OAMHMLSA BUMIPIOBAHHS €MeKTPUYHOIo
onopy), Om

rapTyBaHHsI 3 OXOJIOMXKEHHSIM Y MacTurli,
rapTyBaHHs B MacTuro

opTocunikatu

Henpo3opiCTb, KOeILEHT Henpo3opocTi
(BnacTtuBicTb MaTepiany)

He|]1p030p14|7|, HenpocBidyBaHUN [maTepi-
an

po6oua Temnepatypa

ONTWYHa AedpekTockonia (MeTon HepynHi-
BHOMO KOHTPOJHO)

opbitTanb (eHepreTU4HUI nigpiBeHb enek-
TpoHa)

ynopsiikoBaHe apMyBaHHS

KOMMO3ULINHUIA MaTepian 3 ynopsiakoBa-
HUM apMyBaHHSAM

pyaa

WinbHW MaTepian, 6esnopucTuii MaTepi-
an

opraHiyHa 3B'A3ka
opraHiyHe ckro, noniMeTuiMeTakpunar

OpraHiyHun matepian
HanpaBrneHa kpucranisais, cnpsiMoBaHa
KpucTanisauis

rnoyaTkoBa, BMXiOHa

nnowa nepepisy
[3paska]



ORT IMPORTANT TERMS PEN 43
orthorhombic crystal system pombuyeckas KpucTtannorpadguyeckasi, pombiuHa KpucTanorpadiyHa cuctema,
(unit cell) CUCTEMA, CUHIOHMS CVHTOHisl

orthosilicates (syn. olivines)  opTocunukaTbl opTocunikaTu

orthotropic  fiber-reinforced
composite, ortholropic fibre-
reinforced composite

osmium (chemical element
Ne 76)
overlaying, surfacing

oversaturation, supersatura-
tion

oxidability

oxidation

oxidation reaction

oxidation resistance

oxygen (chemical element
Ne g)

oxygen corrosion, oxygene
attack

packed density (syn.
density)

packing
packing density

tap

packing factor

paint
R‘alladium (chemical element
o 46)

paper based gage
paramagnetic
paramagnetic

participated material, loose
material

particle-reinforced
site

particulate composite, par-
ticulate-reinforced compos-

material,

compo-

ite, filled composite, filled
material

passivation, passivating
pattern

pearlitic steel

pearlitic transformation
peeling

Peierls stress
pendulum-type impacting
machine

pendulum-type tension-

testing machine
penetrant
penetration (syn. implanta-

tion)
penetrator (syn. indentor)

KOMMO3WUMOHHBIA MaTepuan ¢ opToTpon-
HbIM apMupoBaHneM

ocMur (Xumundeckuin anemeHT Ne 76)

HaVI'I)J'IaBKa (HaHeCGHVIe NOKPbITUW Hannas-
Koun

nepecblillieHne

OKMCMAeMOCTb

1) okucneHue 2) okcuguposaHue
peakums oKucneHns

COMPOTUBIIEHNE OKWUCIIEHUIO

kucnopog (xvumudecknii anemeHT Ne 8)

KMcnopogHasa Koppo3suna

P

obbeMHas NMOTHOCTb [CbiNy4nx WMAM Mo-
pUCTLIX MaTepunanos]

ynakoBka (npouecc)
NAOTHOCTb YNaKoBKW [aTOMOB]

KOiada(bl/lLl,VleHT ynakoBKu [aTOMOB B peLueT-
Ke

Kpacka
nannagui (xummyeckuin anemeHT Ne 46)

TeH304aTuYnK Ha BymMaKHOM NoasoXKKe
napamarHeTuK, napamarHUTHbIA MaTepuarn

Cbinyymnii maTepwvan

ﬂVIQ_I'IepCHO-yI'IpOLIHeHHbIVI KOMMNO3UNLNOH-

HbI MaTepuan

KOMMO3ULMOHHBIA MaTepuan C MNOpOLLKO-
BbIM HanonHWTeneM, marepuan C Harmon-
HUTENEM, apMUPOBaHHbIA YacTULL @MU KOM-
NO3MLMOHHBLIN  MaTepuar, KOMMO3ULMUOH-
HbI MaTepuan ¢ AnucnepcHon asomn, Kom-
NMO3ULIMOHHbIA MaTepuan C HanoNHUTENEM,
HaMOJSTHEHHbIN KOMMNO3WLIMOHHBIN MaTepuan

naccusaums, NaccuBuMpoBaHue (BUA XUMU-
KO-TepmMMyeckon 06paboTKL)

MyapoBas KapTuHa, ceTka, y3op, penbed
[NoBepxHOCTM paspyLueHus]

nepnuTHasi ctanb, 3BTEKTOMAHAsA CTarnb
nepnuTHoe npeBpaLleHne
oTcramBaHue [OT NOBEPXHOCTU]
Mariepnca HanpsikeHne

MaLluHa A5 UCMbITaHUA Ha yOapHyo BA3-
KOCTb MadaTHUKOBOIo TUMNa

MalluHa Ana UcnblTaHUA Ha pacTaXeHue,
CHabXeHHas MasTHUKOBbLIM cumnounsmepu-
Tenem

NpoHUKatoLLas XUAKOCTb [B MeTode Hepas-
PYLUAIOLLETO KOHTPONS]

NPOHUKHOBEHWE, BHEOpeHne

WHOEHTOP, BOABNMBAEMbIN B martepuan c
uenbio onpegeneHna tBepaoCcTtn nocnen-
Hero

KOMMO3ULiMHUI MaTepian 3 OpTOTPOMHUM
apMyBaHHSIM

OoCMi (XiMiYHMI enemeHT Ne 76)

HannasneHHsa (HaHeCeHHs! MOKPUTTIB Ha-
nnaBneHHAM)

nepecuvyeHHA

OKUCHIOBaHICTb

1) okncneHHs 2) okcuaauis, okCcuayBaHHA
peakuisi OKUCMNEHHSA

onip OKUCMEHHIO

KMCeHb (XiMiyHUI enemeHT Ne 8)

KNCHeBa K0p03i$|

ob'eMHa ryctuHa [cunyunx abo nopucTux
maTepianis]

ynakoBka, nakyBaHHS (npouec)

rYCTUHa NaKyBaHHSA, [yCTWHA YMNaKOBKU
[aTomiB]

KoediuieHT nakyBaHHA [aToMiB Yy rpaTu]

hapba
nanagin (ximiuHui enemeHT Ne 46)

TEeH304aTyMK Ha naneposin nigknaaui
napamarHeTuK, napamarHiTH1A maTepian

CUMKMI MaTtepian, cunyyYnin matepian

AVCNEepCHO-3MiLIHEHWIA KOMMO3ULiINHUN

maTtepian

KOMMNO3ULINHWI maTepian 3 MOpPOLLUKOBUM
HanoBHIOBa4YeM, MaTepian 3 HamnoBHIOBA-
4YeM, apmMOBaHWIA YacTMHKaMu KOMMO3u-
LiNnHMIN mMaTepian, KOMNOo3UUinHMin MaTepi-
an 3 AMcrnepcHolo ason, KOMMNO3ULINHWIA
MaTepian 3 HanoBHIOBa4YeM, HanoBHEHWA
KOMMO3ULiNHWUIA MaTepian

nacueadig, _nacvMByBaHHA (BMO XiMiKo-
TepMivHOi 06po6KM

MyapoBa KapTuHa, CiTka, Bi3epyHOK, pe-
nebed [NoBepxHi pynHyBaHHS]

nepniTHa cTanb, eBTeKTOiAHa CTanb
nepniTHe NepeTBOPEHHS
BiLIapoBYBaHHs [Big NOBEPXHi]
Mariepnca HanpyXeHHsi

MalwHa Ans BUNPOGYBaHb Ha yAapHy
B'AA3KICTb MasiTHUKOBOIO TUMY

MalmMHa Ans BunpobyBaHb Ha PO3THr,
oCHallleHa MasiTHUKOBMM CUINOBUMIpIOBa-
yem

NMPOHUKHA pignHa [B MeToAi HEpYIMHIBHOrO
KOHTpONI0]

NPOHUKHEHHA

iHOEHTOp, Lo BOABMIOETLCS B MaTepian 3
METOI BU3HAYEHHS TBepAOCTi OCTaHHbLO-
ro
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PIE

percent (%) elongation

percent reduction in

area
periodic table of elements

(%)

peritectic reaction, peritectic

peritectoid reaction, peritec-
toid

pearlite, perlite
permeability
permeable material
perspex

phase
phase boundary

phase composition

phase diagram (syn. state
diagram, phase equilibrium
diagram, stable diagram)

phase equilibrium

phase equilibrium diagram
(syn. phase diagram, state
diagram)

phase transformation

phase transformation heat,
phase transition heat

phase _transformation
strengthening

phase transition temperature

phenolformaldehyde
phenolics

phonon

phosphor bronze, deoxi-
dized bronze (use for flat

and wire springs, for worms)
phosphorescence

phosphorus (chemical ele-
ment Ne 15)

photoceramics
photoconduction
photoconductivity

photoelasticity
photoelasticity method
photoemission
photomicrograph

photon
photoresistive effect

hysical vapour deposition
E)P\);D), vacuﬁm sprayri)ng

pickling (syn. etching)

piezoelectric effect,
electricity

piezoelectric material, pie-
zoelectric

piezoelectric modulus

piezo-

piezomagnetic effect, mag-
netoelastic effect

OTHOCUTENbHOE
pa3pbiBa obpasua

OTHOCUTENbHOE CyXeHWe [B MOMEHT pas-
pbiBa obpasua]

nepuoguyeckas Tabnuua (cuctema) ane-
MeHTOB [MeHaeneeBa]

nepuTekTnveckaa peakuua, nepnTeKkTuka
nepuTtekTonaHasa peakuua, neputekrona

ONVMHEHVE [B  MOMEHT

nepnuT
NPOHMLAEMOCTb (ra3o- UMM MarHUTo-)
NpoHMLUaeMblit MaTepuan

MNEKCUrnac — To Xe, YTo N MeTUNIMeTaKpu-
nart (04HO 13 TOProBbIX Ha3BaHWUN)

¢asa

g)ex(q)asHaﬂ rpaHvua, rpaHvua pasgena
a3

¢a3oBbIfi COCTaB

¢asoBasg [pguarpaMmma COCTOSIHUS,
rpaMmma paBHOBECUs!

ava-

dasoBoe paBHOBecwHe

uarpaMmma COoCTOSAHWUSA, AuarpaMmma pas-
HoBecus, ba3oBas gnarpamma

das3oBoe npespalleHne, a3oBbln nepe-
xon

TennoTa pa3oBoro npespalleHusi, TennoTa
¢a3oBoro nepexoaa

ynpouHeHWe B pesynbTaTe ¢asoBblX MNpe-
BpaLLeHNUn

TeMnepaTtypa (©a3oBOro nepexona, Touka
dhazoBoro nepexona

deHondopmanbaerva, (npeacTaBuTenb
rpynnbl popmanbaernaHbIX cMos)

heHonbl (rpynna nonMMmepos)
¢OHOH
docopuctasa 6poHsa

docopecueHuns
docdop (xumuyeckuin anemeHT Ne 15)

doTokepamebl (rpynna cutannos)
doTonpoBoaMMOCTb (NpoLiece)
d)CSTOI‘IpOBO,CI,VIMOCTb (cBoncTBO Matepua-
na

doToynpyroctb
meTog, hoToynpyrocTu
(hOTO3NEKTPOHHASA AMUCCUS

MuKpodboTorpadus,  mukpodboTorpadguye-
CKMIN CHUMOK

¢OTOH
doTOpPEINCTUBHBIN AhPeKT

dusnyeckoe ocaxgeHue M3 naposon a-
3bl, BaKyyMHOE HarblneHue

AeKkanvpoBaHve, TpasrneHue (o4yncTka no-
BEPXHOCTH)

Nbe303NeKTpnYeckun acpdext

I'Ibe303]'|eKTpVI'~IeCKVIl7I maTtepuan, nbe3o-
ANEKTPUK
nbe3omMoaynb, I'IbeaOSJ'IeKTpVILIeCKVIﬁ MoO-

Aayne
nbe3omarHeTu3m, MarHuToynpyrumn aggext

BiAHOCHE BWMAOBXEHHSA [y MOMEHT po3pu-
BY 3paskal

BiJHOCHE 3BY)XEHHSI [y MOMEHT pO3puBY
3paskal

nepiognyHa Tabnuus (cuctema) enemeH-
TiB [MeHaeneesa]

nepuTeKTUYHa peakuis, nepuTeKkTuka
nepuTeKkToigHa peakuis, NepuTeKToIf

nepnit
NMPOHUKHICTb (ra3o- abo marHiTo-)
NPOHUKHUI MaTepian

nnekcurnac — Te X, Wo i MeTunmeTakpu-
nat (ogHa 3 TOproBux Ha3B)

¢asa

MiKdasHa rpaHuus, rpaHuusi BigoKpeM-
neHHs a3

dasoBui cknag

(hasoBa giarpama cTaHy, giarpama piBHO-
Baru

¢hasoBsa piBHOBara

Jiarpama  cTaHy,

) Jdiarpama piBHOBaru,
¢a3oBa giarpama

da3oBe nepeTBOPEHHS, ha3oBUIN nNepexia

Tennota ¢a3oBOro NEpPETBOPEHHS, Ten-
nota ¢a3oBoro nepexony

3MiLUHEHHSA B pes3ynbTaTti ¢as3oBux nepe-
TBOPEHb

TeMnepaTtypa hasoBoro nepexogy, Touka
dhazoBoro nepexony

deHondopmanbaeria (NpeacTaBHUK rpy-
nu doopmanbaerigHMx cMon)

eHonu (rpyna nonimepis)
¢OHOH
docoopucTta 6poH3a

docdopecueHLis
docdop (ximiuHun enemeHT Ne 15)

doTokepamu (rpyna cuTanis)
doTonpoBigHiCTL (Mpouec)
doTOoNpOBIAHICTL (BNacTMBICTb MaTepia-
ny)

POTONPYXKHICTb

MeToa POTONPYKHOCTI

doToENEKTPOHHA eMicid

mikpodpoTorpadist, MikpodoTorpadiuHuii
3HIMOK

¢OTOH
doTOPEINCTUBHUI edhekT

disuyHe ocagXeHHA 3 napoBoi dasu,
BaKyyMHe HanuneHHs

AekanipyBaHHsi, TpaBfeHHs (OuULLEeHHS
NnoBepXxHi)

N'€30eNeKkTPUYHU edhekT
n'e30eNeKkTPUYHNIA MaTepian, n'e30eneKT-
pUK

n'‘e3omoayrb, MN'€30€NEeKTPUYHUA MOaYIb

n'e30MarHeTU3M, MarHiTonpyXHun egext



PIG IMPORTANT TERMS POL 45
pig iron nepeaernbHbIA YYryH, YyLLIKOBbLIN YyryH nepepobHUIN YaByH, YYLLKOBUIA YaByH
pigment, colour, colouring nWrMeHT, KpacuTenb nirMeHT, 6apBHUK

agent

pine cocHa cocHa

pipe shrinkage, pipe
pitting, pitting-corrosion

plain carbon steel (syn. plain
steel, carbon steel)

planar density
Planck's constant
plane defect

plane strain state, plane
strain

plane stress

plastic

plastic (non-reversible)

strain (deformation)
plastic alloy

plastic behavior (syn. plastic
deformation)

plastic deformation
plastic behavior)

plastic material (syn. inelas-
tic material)

plasticity, ductility
plasticization
plasticizer

(syn.

plating (type of coating)

R‘Iatinum (chemical element
o 78)

platinum coating,

plating, platinization
leutonium (chemical element
o 94)

platinum

ply steel

plywood
p-n junction

point

point defect (of structure)

Poisson's ratio

polarization

polarization (electronic)

polarization, C/m?

polish, polishing

R‘olonium (chemical element
o 84)

polyacetal

polyacrylic rubber
polyamide

polyamide-imide (PAI)

polybutadiene

ycafouHasi pakoBUHa [B OTIMBKE, CMUTKE]

NMATTUHI, TOYeYHada KOppO3UA, WU3bA3BIIE-
Hue, o6pasoBaH|/|e NOBEPXHOCTHbIX paKo-

BWH, BblkpalwmBaHue [c obpasoBaHueM
AMOK]
yrnepoaucTasl  cTanb, HernerMpoBaHHasi
cTanb

NMOTHOCTb YNaKoBKW [aTOMOB B NMOCKOCTM]
lMnaHka nocTosiHHas
Nnockun gedekT [ynakoBku]

nnockoe [AedOpPMUPOBAHHOE COCTOSHUE,
nnockas gedopmaums

NNOCKOoe HanpsXeHHoe COCToAHue

nnacTuk (Cokp. Has3B. NOMMMEPHOro MaTte-
pnana)

nnactuyeckasi gedgopmMauus, ocTaTouHas
Aedopmaumsi, HeobpaTtumas Aecdopmanust

NIacTUYHbIA Cnnas

nnactuyeckasl Aecopmauus, gedopmaums
3a npegenamu ynpyroctu

nnactuyeckas gedgopmMauus, aedopmaums
3a npegenamu ynpyroctu

Heynpyrii Matepuan

NNacTUYHOCTb [TBEPAOro Tenal
nnactudukaums, nnactuduumpoBaHme

nnactudukaTop, nnacTuguumpyoLLias
nobaska, nnacTuduumpyowas npucagka

ranbBaHNYecKoe MOoKpbITUe, ranbBaHU3a-
unsa

nnatuHa (xmmudeckmn anemeHT Ne 78)
nnaTMHUpOBaHWe
NAYTOHUN (XMMUYeckuii anemeHT Ne 94)

nnaknpoBaHHasa Cctalnb

daHepa
p-n nepexoA, 3MeKTPOHHO-AbIPOYHBIVA Me-
pexog

TOYKa [Temnepatypbl, OaBreHWsl, Hanps-
XeHua n T.4.]

TOYEYHbIN AedekT [CTPYKTYpbI]
[MyaccoHa koadbpurumneHT

nonsipm3aums (NpoLecc B AN3reKTpukax)
nonspusauuns, aNeKTpoHHas
MONSIPU30BaHHOCTL, Kn/m?
nonnpoBaHune, NoNMpoBKa

MOMOHWIN (XMMUYeckmn anemeHT Ne 84)

nonuauetans (npeacTaBuTENb  PYMNMbl
auetanem) (KOHCTPYKLUNOHHbI MONMMep)

NONMUaKPUNOBbIN Kay4yk

nonnamug (I'Ipe,D,CTaBVITeJ'lb rpynnbl nonu-
aMnoB; KOHCTPYKUMOHHbIN I'IOJ'IVIMep)

nonvamnammug, (KOHCTPYKUMOHHbBIA NOMnu-
Mep; npeAcTaBuTenb rpynmnbl NONMammnaoB)

nonubytagueH (nNpeactaBuTenb  rpynnbl
OyTagmeHoB)

ycafouHa pakoBuHa [y BUNMBKY, 3NUTKY]

NITUHI, TOYKOBA KOPO3is, BUpasKka, yTBO-
PEHHS NMOBEPXHEBUX PaKOBWH, BUKPULLY-
BaHHS [3 YTBOPEHHAM SIMOK]

Byrneuesa Cctanb, HeleroeaHa crtasnb

WiNbHICTb NaKyBaHHS [aTOMIB Y NMOLLMHI]
MnaHka cTana
nnockun aedekT [NakyBaHHS]

MIoCKMA  [eopMoBaHnin  CTaH,
nedopmadis
NAOCKNIA HanNpPy>XeHn cTaH

nnacTuk (ckop. Ha3Ba nonimepHoro marte-
piany)

nnactTuyHa gedopmadisi, 3anuiwikosa fe-
dopmalisa, HeobopoTHa aedopmallis

NIacTUYHUIA cnnase

nnactuyHa gedpopmadis, gedopmadia 3a
MEXEH0 MPYXKHOCTI

nnacTuyHa gedpopmadis, gedopmadia 3a
MEXEH MPY>KHOCTI

Henpy>xHUn matepian

nyocka

NNacTUYHICTb [TBEpPAOro Tinaj
nnactudikadis

nnactudikaTtop, nnactudikauinHa nobas-
Ka, nnactudikaliiHa npucagka

ranbBaHi4YHe NOKPUTTS, ranbBaHi3aLis
nnatuHa (ximivHuii enemeHT Ne 78)
nnaTWHyBaHHS

NAYTOHIN (XiMiYHMI enemeHT Ne 94)

nnakoBaHa CTtallb

daHepa
p-n nepexia, eneKkTpoHHO-AIPKOBUI nepe-
xig

Toq_Ka] [TemnepaTypu, TUCKY, HamnpyXeHHs
Ta iH.

TOuYKOBUIW AedekT [CTpykTypu]
MyaccoHa koedilieHT

nonsipu3adis (npouec y gienekrpmkax)
nonsipu3adisi, eNneKTpoHHa
nonsipusoBaHicTs , Kn/m?
nonipyeaHHs, noniposka

NOMoHin (XiMivHWMI enemeHT Ne 84)

noniauetans (NpeAcTaBHUK rpynu aueTa-
new) (KOHCTPYKLiHUIA nonimep

noniakpunoBum Kay4yk

noniamig (NPeAcTaBHVK rpynu noniamiais;
KOHCTPYKLIHUIA nonimep)

noniamifimia  (KOHCTPYKUiNHUA  nonimep;
npeacTaBHUK rpynu noniamigis)
nonibytaaieH (nNpeacTaBHUK rpynu GyTa-
ﬂleHlB{r
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POL

polybutylene
olybutylene terephthalate
foyyene  terep
polycarbonate (PC)
polychloroprene (PCRP)
polycrystalline

polycrystalline
polyester - 50% glass fibers

structure,

polyester - 50% glassfabric

polyesters

polyether
(PEEK)

EJ('J_I|yNeI\t/Og/Iene (PE) (HD, LD,

ether ketones

olyethylene terephthalate
fpLgene terep

polygonization
polyimide (PI)

polyisobutylene
polyisoprene

polymerization
polymer-matrix ~ composite
(PMC)

polymers

polymethyl pentene

polymethylmetacrylate
(PMMA) (syn. organic glass)

polymorphic (polymorphous)
transformation
polymorphism

polyphase system

polyphenol
polyphenylene oxide (PPO)

polyphenylene sulfide (PPS)

polypropylene (PP)
polystyrene (PS)
polysulfone

polytetrafluoroethylene
(PTFE) (syn. fluoroplastic,
teflon)

polytrifluorochloroethylene
(PTFCE)

polyurethanes (PUR)
polyvinyl (PV)

polyvinyl acetate (PVAc)

nonmbytuneH  (npegcrasuTtens
nonnMepos - 6yTuNoB

nonuGytuneHTepedTanar (NpeacTaBUTerb
rpynnbl GyTUneHos

nonukapboHaT (npeAcTaBUTENb  IPyMMbl
KapGOHaTOB; KOHCTPYKLIMOHHbIN NONUMEp)

xnoponpeH (npeacTtasuTenb rpynnbl NOAK-
MepoB)

NoNMKpUCTanIMyeckasi CTpykTypa

rpynnbl

KOMMO3WUT Ha OCHOBE MOMM3UPHON CMO-
nbl, ~ apMUPOBAHHOW  CTEKIOBOSIOKHOM
(50%)

KOMMO3WUT Ha OCHOBE MONMM3UPHON CMO-
nNbl, apMUPOBAHHON cTeknoTKaHbio (50%)
nonuacpmpsl (rpynna nonMMmepoB)

nonuadup aupkeToH (NpeacrasuTens
rpynnbl [CNOXHbIX 3UPOB])

nonuatuneH ([13) — NpoaykT nonumepusa-
UMy 3TUNEeHa [BbICOKOW MIOTHOCTW, HU3KOMW
MMOTHOCTU, CBEPXBbLICOKON MOMEKYSAPHON
Macchl]

nonuatuneH tepedTanat (NpeacraButens
rpynnbl NONnacrpoB)

nonnroHnsauuna

nonMuMug  (KOHCTPYKUMOHHBIA  NONUMeEp;
npeacraBuTenb rpynnsl NONMUMULOB)

I'IOJ'IVIVI306yTVIJ'IeH

nonuusonpeH (npeactaBuTenb
yrneBogopoaoB)

nonnmvepunsauna

KOI\{II‘IO3VIL|,I/IOH!—H:IIZ martepuan c nonumMmep-
HOW MaTpuueun

nonumMeps! (knacc MaTepuarnos)
nonMMeTUNNeHTaH (rpynna nonMmepos)

nonuMmeTunMeTakpunar, nnekcurnac, no-
JIMMEepPHbIN MaTepuan o6LLero HasHayeHus,
OopraHun4yeckoe CTeKIo

nonmmopcHoe npespaLleHne

rpynnel

nonuMmopcunsm

MHoOrogasHasa cuctema, nonudasHas cuc-
TeMa

nonudgpeHon (NpeacraBuTenb rpynnbl Mo-
nMmepoB-HeHONOB)

nonudennnokena (NnpegcrasuTens rpynnbl
apomaTUyecKknx YrnesofopodoB — TEPMO-
NNacTU4YHbIN MaTepuarn, 6nuskuii No CBOR-
CTBaM K HEWMOHY)

nonucyrnbdoH (KOHCTPYKLMOHHBIV nonmmep
— apoMaTnyecKMin NonMacpmp co 3BeHbSIMU
oKkcuaa cepbl)

nonunponuneH (nonvlmep obLllero HasHa-
YeHunqa

I'IOJ'I;/ICTVIpOJ'I (nonmmep obulero HasHaue-
HUA

nonucynb®oH (TepMONMacTUYHbIA  MaTe-
pwan)

nonutetpadTopatnneH (MTPI, TednoH,
dToponnact-4), npeacTtaBuTenb  rpynnbl
NonMMepOoB-NONUITUIEHOB

NoNMTPUGTOPXIOP3TUNEH (NpeacTaBuTeNb
rpynnbl NONUATUNEHOB)

nonvypeTaHbl (rpynna nonmvMepos)

nonnMBUHUN (I'Ipe,ElCTaBMTeJ'I“b rpynnbl nonu-
BUHUIOB; KOHCTPYKLWOHHbIN nonmmep)

nonuenHUN auetTart

nonibytuneH (nNpeAcTtaBHWK rpynu noni-
MepiB - 6yTuUniB)

nonibytuneHTepedTanar
rpynu OyTUneHiB)

nonikapboHaT (KOHCTPYKLiINHWIA nonimep;
npeacTaBHWK rpynu kapboHaris)

xm;ponpeH (NpeAcTaBHMK rpyny nonime-
pis

(npeacTaBHUK

nonikpucTaniyHa CTpykTypa

KOMMO3NT Ha OCHOBI nonie%)ipHo'l' cMonu,
apmoBaHoi ckrnosonokHoM (50%)

KOMMO3NT Ha OCHOBI nonie%)ipHo'l' cMmonu,
apMoBaHoi ckrnoTkaHuHot (50%)

noniecpipu (rpyna nonimepis)

noniecpip edipkeToH (NpeacTaBHUK rpynu
nonimepis [cknagHux ecgipis])

nonietuneH (ME) — npoaykt nonimepusa-
uii eTuneHy [BMCOKOI FYCTUHW, HW3bLKOI
rYCTUHW, Ha[iBUCOKOT MONEKyNapHoi macu]

nonieTuneH TepedTtanar (NpeacTaBHUK
rpynu noniedipis)

noniroxisadisi

noniimia (KOHCTPYKUINHWIA nonimep; npea-
CTaBHUK rpynu noniimigis)

noniisobyTunneH

noniisonpeH (NpeacTaBHUK rpynu Byrie-
BOAHIB)

nonimepmsadis

KOMMNO3ULINHWI MaTepian 3 MNoniMepHO
martpuueto

nonimepw (knac martepianis)
noniMmeTunneHTaH (rpyna nonimepis)

I'I.OﬂiMeTI/IUJ'IMeTaKpMJ'IaT, nrnekcurnac, no-
NIMEpPHUN MaTeplan 3ararbHoro npu3Ha-
YeHHA, opraHiyHe CKIro

nonimMmopdHe nepeTBOPEHHS

nonimopdism

OaratoasHa cuctema, nonigasHa cuc-
Tema

nonicpeHon
piB-cpbeHoniB
noniceHinokens,  (NpeacTaBHUK — rpynu
apomaTuU4HuX BYrneBodHiB — Tepmonsiac-
TUYHWIA maTepian, 6nu3bkuin 3a BRNacTu-
BOCTAMM [0 HEWMOHY)

nonicynb@oH (KOHCTPYKLiNHUA nomimep —
apomaTtM4Huin  noniedip 3 naHutoramm
oKkcuay cipku)

noninponineH (nonimep 3aranbHOro npwu-
3HAYEHHs)

nonictupon (nomimep 3aranbHOro npwu-
3HaYeHHs)

I'IOJ)'Iich'Ibe0H (TepMonnacTUyHUin MaTepi-
an

nonitetpacgptopetuneH (MTPE, TednoH,
dToponnact-4), npeacTaBHUK rpynu no-
nimepiB-nonieTuneHis

NoniTPUPTOPXIOpEeTUNEH
rpynv nonieTuneHis)

noniypetaHu (rpyna nonimepis)

NoniBiHiN (MpegcTaBHUK rPynu NOMiBiHinis;
KOHCTPYKLINHMI nonimep)

nonisiHin auertaTt

Sl'lpe}:lCTaBHVIK rpynu nonime-

(npencTaBHMK
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polyvinyl  chloride (PVC nonuHuBunxnopua (npeactasutens rpyn- nonisiHinxmopug — (MPEACTaBHUK  rpynu

plastic) nbl I'IO)J'IVIBVIHVIJ'IOB; KOHCTPYKLUMOHHbBIA MO-  MOMIBIHINIB; KOHCTPYKUiAHUIA noniMep)
numep

polyvinyl fluoride (PVF)

olyvinylidene chloride
E)va[\;cgl

olyvinylidene fluoride
FPVyE\SFy
pop marks, (pl)

porcelain, china, china white
pore
pores coalescence

porolon (syn. foam rubber)
porosity

porous plastic (syn. foam
plastic)

postyield gage

potassium ele-

ment Ne 19)
pound force, Ibf

(chemical

pound per square inch, psi

pound, b

pouring (syn. teeming)
powder

powder metallurgy (PM)
power, W

praseodymium
element’Ne 59)

precipitate (syn. sediment)

(chemical

precipitation
precipitation hardening

precipitation-hardening alloy
(material), ageing alloy (ma-
terial)

precursor

prepreg

pressing, compacting, com-
paction (ceramics)

primary bonds

primary microconstituent,
primary phase

principal quantum number
processing

promethium (chemical ele-
ment Ne 61)

proof test
propagating crack, running
crack

property

proportional limit, Pa

protactinium (chemical ele-
ment Ne 91)

nonueuHundTopua (NpeactaBuTens rpyn-
Mbl MOMWBUHMUIIOB; KOHCTPYKLMOHHbLIN FO-

nnvep)

nonuBMHUN3AeHxnopua  (npeacrasutenb
rpynnbl NONMMEPOB - NONNMBUHUXTOPUOOB)
NONMBMHUN3AEHATOPUA  (CUHTETUYECKUI

NoNMMep-MNbe303EKTPUK)
METKW, HaHocuMble Ha 6a3oBON AnNUHe

obpaua Ans ucnblTaHuii
thapchop

nopa (nyctoTa B CMOLHOM MaTepuarne)
KoanecueHum1s nop, pocT nop

noporioH
MOpUCTOCTb
noponnact (noArpynna neHonnacTos)

TeH30AaTYMK Ans u3MepeHust BomnbLumx
nnacTnyeckunx aedopmauni (oo 15%)

Kanui (xummnyeckuin anemeHT Ne 19)

dyHT-cuna
paBHas 4,44

yHT Ha KBagpaTHbIA AOUM (€OMHULA W3-
MEepeHMs HanpshkeHun, paBHas 6895 [1a)

éeﬁ)vmmua n3mMepeHna Ccunbl,

8)yHT (eavHMLA M3MepeHna Maccel, paBHas
454 kr)

pasnuBe ctanu (npowecc)

MopoLLOK, Nyapa

ropoLukoBas MeTannyprus

MOLLHOCTb, BT

npaseogum (xummnyeckuin anemeHT Ne 59)

BKMOYeHWe, BbldeneHue, HoBas (asa [B
npouecce has3oBoOro nNpespaLLeHus

ocaxgeHue, BblaeneHne HoBown (baSbI

ANCnepcmnoHHoOe Yynpo4yHeHue, gucnepcu-
OHHOe TBepaeHune

AMCNEePCMOHHO-TBEPAEIOLWWIA cnnae (MaTe-
pwvan), cTapetowuin cnnae (MaTepuwarn

npekypcop, nonydabdpukaT ans nonyyeHus
yrnepoaHbIX BOSOKOH

npenper (NpeasapuTenbHO NPONUTAHHLIN
CBA3YIOLLMM apMyupyloLmii maTtepuars, Ho
NOMHOCTBLIO HEe 3an0NMMepPU30BaHHbIN)

KOi\/II'IaKTVIpOBaHVIe, npeccoBaHune [KepaMVI-
KN

nepBUYHbIE CBA3N
nepsuyHas asa

rnaBHOE KBaHTOBOE YMCIIO0
obpaboTka, nepepaboTka
NPOMeTUN (XMMmmyecknii anemeHT Ne 61)

KOHTPOJIbHOE, MPOBEPOYHOE UCTIbITaHNE
pacnpocTpaHsiioLLascs TpeLimHa

CBOWCTBO, XapaKTepucTka, Ka4yecTBO [KOH-
CTPYKLMOHHOTO MaTepuanal

npeaen nponopumoHanbHocTk, Ma
NPOTaKTUHWUIA (XMMUYecknin anemeHT Ne 91)

nonisiHindTopna  (NPeAcTaBHUK  rpynut
MOMiBiHINIB; KOHCTPYKLiAHWA nonimep)

nonisiHineaeHxnopua (NpeacTaBHUK rpy-
N1 noniMepis-nonisiHiNxnopuais)

nonisiHuneaeHgTopng (CUHTETUYHUNI
nonimMep-n'e30eneKkTpuk)

No3Haukun, ki HaHocATb Ha 6as3oBiit [0B-
XWHi 3paska Ans BunpobysaHb

nopuensiHa
nopa (MycroTa B CyLinbHOMY MaTtepiani)

koarnecueHLisi nop, 36inbLIEeHHs nop, 3po-
CTaHHs nop

MOPOSIOH
NOPUCTICTb
noponnacT (nigrpyna niHonnacrTis)

TEH304aTYMK ANA BUMIDIOBaAHHS BENUKNX
nnacTnyHnx gecpopmauin (go 15%)

Kanin (ximiyHmn enemeHTt Ne 19)

dyHT-cuna (0ANHNLA BUMIPIOBAHHA CUIK,
Lo AopiBHIOE 4,448 H)

dyHT Ha KBagpaTHWA OonM  (oaMHUUA
BMMIPIOBaHHSA HanpyXeHb, WO [AOPIBHIOE
6895 Ma)

QyHT (0OMHMUS BUMIpIOBaHHS Macu, Lo
gopisHtoe 0,454 «r)

posnuB cTani (npouec)

MOPOLLIOK, MyApa

nopoLUKoBa MeTanypris

NOTYXHiCTb, BT

npaseogim (ximiyHun enemeHT Ne 59)

BKpanrneHHs, BuaineHHs, Hosa ¢asa [y
npoueci (pasoBoro NepeTBOPeHHs]

OCaKeHHs1, BUAineHHsi HoBOI ha3u

avicnepcinHe  3MiLHeHHs,  aucnepcinHe
TBEPAIHHS

AMCnepcinHo-TBepAHYYMiA cnnas (maTepi-
an), cnnae (matepian), Wo cTapie

npekypcop, nonydabpukaT ans onep-
XaHHS1 BYrreLeBuX BOSIOKOH

npenper (nonepeaHLo NPOCOYEHUA
3B'A3YI04MM  apMylouMin  matepian, ane
MOBHICTIO He 3anonimepu3oBaHuin)

KOMMaKTyBaHHS, NpecyBaHHs [kepamiku]

NepPBUHHI 3B'A3KN
nepsuHHa ¢asa

rOroBHE KBAHTOBE YNCHO
06pobka, nepepobka
npomeTin (XiMiyHun enemeHT Ne 61)

KOHTPObHE, NepeBipHe BUNPOGYBaHHS
TpilMHAa, Lo NOLUMPIOETHCS

BNacTMBICTb, XapaKTepucTunka, AKICTb

[koHcTpyKUinHOrO MaTeplany]
rpaHunusa nponopuinHocTi, Ma
NPOTaKTUHIN (XiMiyHUA enemeHT Ne 91)
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REB

rotective coating, protective
ayer

proton
p-type semiconductor

pulforming

pull-out
pultrusion

pure metal
pyroceramics

pyrolizing

pyrosilicates

guantum shell

quartz glass, silica glass,
vitreous silica glass

guench crack, quenching
crack

guench hardening

guench, quenching

radian, rad

radiation (syn. emission)
radiation damage

radiograph
radiograghg)

radium (chemical element
Ne 88)

(syn. X-ray

radon (chemical element
Ne 86)
random copolymer

random fiber-reinforced
composite, random fibre-
reinforced composite

random reinforcement

range of plasticity,
range

rare-earth metal

plastic

rate of deformation
ratio
raw material

rebounding hammer

3aLUMTHOE MOKPbITUE, 3aLLUMTHbIA CNOK

MPOTOH

MONyMNpPOBOAHMK P-TUNa [C AbIPOYHOW MpO-
BOAMMOCTbIO]

NynTpysus ¢ nocredyowymM $opMoBaHu-
em

oTgeneHve (BblITArMBaHWE) BOJIOKHA OT
MaTpuubl [MpY paspyLleHMn KoMnosuTal,
BblAepruBaHne KpenexHoro aremeHTa u3
coeHeHUs

nynTpysust (NpoTskka NPOMUTAHHOMO CBSI-
3YIOLMM BOSIOKHUCTOIO HanonHUTens 4e-
pe3 uribepy C NOCreaylLMM OTBEPXAe-
HMEM B TepMOKamepe)

YnUCTbIA, BecnprMecHbIn MeTann
nupokepamsbl (rpynna cutannos)

HayrrnepoxuBaHue (HacblleHne BOJIOKOH
yrrepoaom)

nupocunukaTel (coneobpasHbie XuMuye-
CKne COedMHeHWsl, cofepxaline okcug
KpeMHus 1 obnagatolime BbICOKOW Temne-
paTypHON CTOMKOCTbIO)

aneKkTpoHHas obornoyka [aToma]
KBapLieBOE CTEKIIO

3aKarioyHasa TpelwnHa

noBbIlLIeHne TBepaoCTn B pesynbTaTte 3a-
Karnku

3aKkanka (oencreue),
CTpoe oOXNaxaeHue),

3aKkanvBaHue éﬁbl-
TepmoobpaboTku)

ynpoyHeHue (BU4

R

pagvaH (egvHuua UW3MEpEHUS  MITOCKMX
yrnos), pag

nyyqyencnyckaHue, nanyvyeHune

paguaumnoHHoe noBpexaeHve (Bua paspy-
LeHUs)

peHTreHorpacdmsa (MeToa HepaspyluatoLe-
ro KOHTpOrs)

pagui (xumudeckuin anemeHT Ne 88)
pagoH (xummuyeckuin anemeHT Ne 86)

cononumep co CriyYanHbIM pacnonoxxexu-
€M MOHOMepPOB BAOOJIb OCHOBHOM LUenu

KOMMO3ULIMOHHBIN Matepunan C¢ XaoTU4HbIM
apMupoBaHnem, KOMNO3nTHbI MaTtepunan Cc
XaOoTU4YHbIM apMupoBaHMeEM

XaoTu4yeckoe apMmupoBaHune

obnactb nnactuyHoctu (obnacTb nnacTu-
Yyeckoro AecopMupoBaHus)

penkosemenbHbin anemeHT (P33), peako-
3emenbHbIi MeTann (P3M)

CKOpPOCTb AedhopMUPOBaHUS
OTHOLLEHNE

CbIpoii, HeTepMoOoBpaboTaHHbIN MaTepuarn,
cbipbe

yCTaHOBKa Ana onpegeneHna T1BepaoCTu
NO OTCKOKY

3axnUCHe NOKpUTTA, 3axX1CHUN wap

NPOTOH

HaniBNpPoBIAHUK P-TUNY [3 AiPKOBOK MpO-
BiOHICTIO]

NyNTpy3is 3 HACTYNHUM POPMYBaHHSM

BUTAraHHg BOJSIOKHA@ [B KOMMO3WULINHOMY
MaTepiani], BATAryBaHHs1 BOJIOKHa

nynTpysis (NpOTAryBaHHs BOJIOKHEBOIO
HanoBHIOBa4a, NPOCOYEHOro 3B'A3YH4UM,
Kpisb inbepy 3 HacTynHWM 3aTBepaHEH-
HsIM Y TepMOKamepi)

YncTui, 6e34oMiLLKOBUIN MeTan
nipokepamu (rpyna cutanis)

HaByrneLboByBaHHS (HaCUYEHHS BOMOKOH
Byrreuem)

nipocunikatn (conenoaibHi ximiuHi cnony-
KU, AKi MICTATb OKCW[ KPEeMHilo Ta MaroTb
BUCOKY TemnepaTypHy CTillKiCTb)

€neKTpoHHa 060NoHKa [aToma]
KBapLioBe CKIo

rapTiBHa TpillMHa

NiaBULLEHHA TBEPAOCTI BHacNigok 3arap-
TOBYBaHHS

3arapTyBaHHs  (4is),  3arapToByBaHHSA
(wBMake oxonoaXeHHs), 3MiuHeHHs (BuA
TepMoobpobku)

pagiaH (oOVMHWLA BUMIPIOBAHHSA MIOCKUX
KyTiB), pag
BUMPOMIHIOBAHHS

pagiauinHe nOLWKOMXeHHA (BUO PYyWHY-
BaHHS)

peHTreHorpadia (MeToa HepynHIBHOro
KOHTpONIo

pagin (ximivyHn enemeHT Ne 88)
panoH (XimiyHun enemeHT Ne 86)

cononimep 3 BUMAAKOBUM PO3MILLEHHAM
MOHOMeEDPIB y310BX OCHOBHOIO JlaHLora

KOMMO3ULiAHWIA MaTepian 3 XaoTU4HUM
apMyBaHHsIM, KOMMO3WUTHMIA MaTepian 3
XaoTUYHUM apMyBaHHAM

XaoTn4yHe apMyBaHHA

obnacTb nnacTnyHocTi (obnacTe nnacTtu-
YyHOro AedhopmyBaHHs)

piakicHozemenbHun enemeHT (P3E), pia-
KicHoszemenbHun metan (P3M)

LBMAKICTb AeOpMyBaHHS
BiAHOLLUEHHS

cupun, HeTepmoobpobneHun wmartepian,
cMpoBUHa

yCTaHOBKa A5 BU3HAYEHHA TBEpAOCTi 3a
BEJIMYNHOIO BIOCKOKY
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recalescence pekanecueHuus pekanecueHLis
recovery OTAbIX, BO3BpaT [KpUCTannos] BiANOYMHOK [KpucTanis] (CNOYMHOK [Kpuc-

recrystallization

recrystallization annealing

recrystallization lowest tem-
perature, recrystallization
threshold

recrystallization temperature
red hardness

reduction
reduction-oxidation, redox

refining

reflection coefficient, reflec-
tivity

refraction

refraction coefficient (syn.
index of refraction, refractive
index)

refractory metal, high mel-
ting point metal, refractory

Rehbinder effect, effect of
strength reduction through
adsorption

reinforcement, reinforcing

reinforcing fiber, reinforcing
fibre

relaxation time
relief

relief annealing, stress relief
annealing

reluctan(_:le, magnetic resis-
tance, H

remainder, residue

remanent (residual) mag-
netization, A/m

remanent (residual) polari-
zation, C/m

remanent
nence, T

remelting

repeat distance (syn. intera-
tomic spacing)

repulsive force

residual (irreversible) strain
residual stresses

resin

resin binder

resistance

induction, rema-

resolved shear stress
resonant machine

rhenium (chemical element
Ne 75)

rhodium (chemical element
Ne 45)

pekpuctannusauma (obpasoBaHue n pocT
OOHUX KPUCTaNNUYECKNX 3epeH 3a cueT
coceHuWX 3epeH Tom xe dasbl), BTOpnYHas
KpucTannusaums, nepekpucrannmsauus

PEKPUCTaNNU3aLMOHHbIA OTXUT
TemnepaTypHbIii NOPOr peKkpUcTannusaLmm

TemnepaTtypa pekpucTannmsauum

KPaCHOCTOMKOCTb  (CBOWCTBO MHCTPYMEH-
TanbHOW cTanu)

XMH4eckoe BOCCTaHOBI1IEHNE, paCckucrieHne

BOCCTAHOBMTENbHO-OKUCAINTEMNbHBIA  MPO-
Lecc

padmHMpOBaHMe, o4ncTKa [No XMMUYEeCcKo-
My cocTaBy]

KO3 UUNEHT OTpaKeHus,
Hasi cnocobHOCTb

nyyenpernomnenune, pedpakumns
Koo prumneHT npenomnexmns [cpeabi)

oTpaxaTtesb-

1) Tyronnaekuii MeTann 2) orHeynop, orHe-
yNopHbI MaTepuan

PebuHgepa addekT (CHMKEeHNe NpoYHOCTU
3a cyeT agcopbuun)

apMmupoBaHue
apMupytoLLee BOMOKHO

BpemMA penakcaumn

1) penbed [noBepxHOCTM WNK U3Nomal;
2) cHATMe, CHWXeHNe (Hanp. HanpsXKeHnm)

OTXUI ANSA CHATUS HanpPs>KeHUn

PEenyKTaHc, ~MarHuTHOe — CoMpoTUBNEHMe
MW
OCTaTOK [B XMMMUYECKMX peakumsix]

ocTaTo4yHas HaMarHU4YeHHocTb, A/M
ocTaToyYHas NonsipM3oBaHHOCTb, Kri/m?

OCTaTO4YHaa MarHutTHaa uWHOYKUuA, ocTa-
TOYHas HAMarHU4eHHOCTb, T

nepennaeka, nepenias

paccTtodaHue wmexay atomMamum B OaHHOM
HanpasleHnn

cuna MexaToMHOro OTTankuBaHus
ocTaToyHasi (HeobpaTnmas) gedopmaumsi
OCTaTOYHblE HanpPsKeHUs!

cMona

CMoJIsiHasi CBsi3ka, CMONSIHOE CBA3YloLLEee

COI'I?OTVIBJ'IGHVIG (QJ'IGKTpVI‘-IeCKOG, MarHuT-
Hoe

TeopeTndyeckoe conpoTuelieHne caoBury [B
MOHOKpVICTaJ'IJ'Ie]

MalluHa Onda ucnbiTaHUa Ha YCTanocCTb B
PEe30HaHCHOM peXunmve

peHui (xuMmnyeckuii anemeHT Ne 75)

poaun (Xummnyeckuin anemeHT Ne 45)

Tanis], cnoynH [KkpucTanis])

pekpucTanisauisa (yTBOpeHHs Ta picT of-
HUX KpUCTanivyHMX 3epeH 3a paxyHoK Cycl-
[OHIX 3epeH Tiei X da3n), BTOPMHHA Kpuc-
Tanisauig, nepekpucranisais, noBTOpHa
KpucTanisauis

pekpucTanisauinHuin signan
TemnepartypHa mexa pekpucranisauii

Temneparypa pekpucTanisadii

YepBOHOCTINKICTb (BMACTUBICTL iHCTpyMe-
HTanbHoI cTani)

XiMiYHe BiOHOBMEHHS, PO3KNUCHEHHS
BiQHOBMOBaNbHO-OKUCHUI NpoLec

padiHyBaHHs, O4YMLUEHHA [3a XiMiYHUM
cknagom]

KoeqillieHT BigOMTTS, BigOMBHA 30aTHICTb

npomMeHe3anoMreHHs, pedpakuis
KoediuieHT 3anomMneHHs [cepefosuLlal

1) Tyronnaskuii meTan 2) BOrHeTpus, BOr-
HEeTPUBKUI maTepian

Pebingepa edekT (3HMKEeHHs1 MiLHOCTI 3a
paxyHok agcopbuii)

apMyBaHHs1
apmyBarbHe BOJIOKHO

yac penakcauji

1) penbed [noBepxHi abo 3namy];
2) 3HATTS, 3HWKEHHS (Hanp. Hanpy>eHb)

Bignan ans 3HATTA HanpyxeHb

pEenyKTaHc, MarHiTHui onip, M1

peLuTa, 3anuLIoK [y XiMiYHUX peakLisx]
3anuuiKoBa HamarHiyYeHicTb, A/M

3anuLIKoBa Nonsipu3oBaHiCTb, Kn/m?

3anuLIKoBa MarHiTHa iHAyKUis, 3anuLko-
Ba HaMarHiyeHicTb, Tn

nepennaeka, nepenias

BiACTaHb Mi>XX aToMamu y AaHOMy Hanps-
MKY

cuna MkaTOMHOrO BifLUTOBXYBaHHS
3anuvuwkoBa (HeobopoTHa) Aedopmalisa
3aMLLUKOBI HaNpy>eHHs

cMona

CMoJIsiHa 3B'si3ka, CMOJIsiHe 3B'si3He
onip (eneKTpuYHUI, MarHiTHUIN)

TEOPETUYHMIA onip 3CyBY [y MOHOKpUCTani]
MallMHa Anu BUNPOBYBaHHA Ha MiLHICTb
Npv BTOMIIEHOCTi B PE30HAHCHOMY PeXUMI
peHin (XimiyHnn enemeHT Ne 75)

pogin (ximiyHn enemeHT Ne 45)
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rhombic (orthorhombic) pombuyeckas KpucTtannorpadguyeckas pombiyHa KpucTanorpadiyHa cuctema

crystal system cucTema, CUHIOHMA CMWHIOHiIs

rhombohedral crystal sys- TpuroHanbHas (pomboagpuyeckas)) Kpu- TpuroHanbHa (pomboedpuyHa) KpucTasno-

tem cTannorpaduyeckas cucrema (CUHroHUs) rpadidyHa cucrema (CUHroHiIsT)

rigidity XeCTKOCTb XOPCTKICTb

ripple, ripple markings 1) BONHUCTOCTL (AedekT npokaTtku) 2) ye- 1) XBUMACTICTb (AedeKT npokaTtku) 2) ny-
Lyn4yaToCTb [cBApHOro maaﬁ) ckaTicTb [3BapHOroO LBA]

Rockwell hardness test Poksenna meton ucnbiTaHuii Ha TBepAocTe  Poksenna meton BunpobysaHb Ha TBep-

AicTb
Rockwell hardness, Rock- TBepgoctb no Poksenny (HR) TBepaicTb 3a Poksennom (HR)

well hardness number, coni-
cal indentation hardness

rod, bar

room temperature, indoor
temperature

rosette

rotatin cantilever beam

tester (machine)

rotating two-supported beam
tester (machine)

roughness

roving

rubber (syn. caoutchouc)
rubidium (chemical element
Ne 37)

rupture

rupture time

ruthenium
ment Ne 44)

rutherfordium (syn. kurcha-
tovium) (chemical element
Ne 104

(chemical ele-

safe stress (syn. allowable
stress)

samarium
ment Ne 62)

sample (syn. specimen)

sandwich structure, sand-
wich

saturated solution
saturation

saturation induction, T
scale

scale resistance
scale-resistant coating

scandium (chemical element
Ne 21)

scattering ability
schedule
Schottky defect

(chemical ele-

scission
scratch
scratch resistance

scratching (syn. Mohs hard-
ness test

screw dislocation,

C ( Burgers
dislocation

CTepXeHb, NPYTOK
KOMHaTHas Temnepartypa

po3eTka, MHOoropelleT4yaThbii TeH304aT4mK

MalluHa ANna  YyCTanoCTHbIX UCNbITAHWUA
KOHCOJ1bHOro Tuna

MallMHa ANs YCTarnoCTHbIX WCMbITAHWA C
o6pasLom, nccneayemMbiM B YCIOBUSIX YMC-
TOoro n3rmda

LLIEPOXOBATOCTb [MOBEPXHOCTH]
POBUHI (3KIyT, MYyYOK HUTEN)
HaTyparnbHbIA Kay4yk, pesvHa
pyounann (xummydeckuii anemeHT Ne 37)

pas3pbIB, U3/10M, pa3pyLUeHune [B YacTH. Npu
nonsyyecTu]

BPEMS paspyLUEeHNs Npu nonayyectu
pyTeHU (xuMunyeckuin anemeHT Ne 44)

Rleseé) opavi  (XMMUYECKUN  anemeHT
o 104

S

Jonyckaemoe HanpsbkeHue
camapun (Xummnyeckuin anemeHT Ne 62)

ob6paseL [onsa ucnbiTaHWn]

MHOTOCIOVHas, TpexcrionHas (croucTas)
CTPYyKTYypa

HacChbILLEHHbI pacTBoOp

HacblLLeHne

MarHUTHas MHOYKUUSI HacblWeHns, Tn

1) macwTab, wkana 2) okanvHa
OKarnuHOCTOMKOCTb

OKarMHOCTOWKOE MOKpbITE

ckaHAMN (Xumunyeckuin anemeHT Ne 21)

pacceuBatoLLas cnocobHOCTb
rpacvk, JOKYMEHT

LWoTtTkn pedekt (aedekt Kpuctannuye-
CKOW peLueTkm)

pa3pbiB (0OpbIB) MONEKYNSAPHbIX Lienew
uapanvHa
COMnpoTMBEHNE 06pa3oBaHMi0 3aaUpoB

Mooca ucnbiTaHue Ha TBepAoCTb [HaHece-
HVI]eM LuapanuH Ha MoBEpPXHOCTb MaTepua-
na

BMHTOBasa Aucnokauus, Bioprepca gucno-
Kauus

CTPWKEHb, NPYTOK
KiMHaTHa TemnepaTypa

po3eTka, GaraTopelliTyacTuin TeHsopart-
YmnK

MaluMHa Ans BUNPOGYBaHHS Ha MiLHICTb
npy BTOMJIEHOCTi KOHCOJBHOTO TUMY

MalumMHa Onm BunpobyBaHHA Ha MILHICTb
np1 BTOMMEHOCTi 3i 3paskoMm, Wo Aocni-
[KYETLCA B YMOBAX YUCTOrO 3rnHY

LLOPCTKICTb [NOBEPXHI]

POBIHTI (OXryT, MYYOK HUTOK)
HaTyparnbHWIA KaydykK, pesuHa
py6igin (ximiyHnin enemeHT Ne 37)

po3puB, 3Mnam, pyiHyBaHHs [30kpema, npu
NoB3y40CTi]

yac pyrvHyBaHHS Npu NoB3Yy4OCTi
pyTeHin (XimiuHMn enemeHT Ne 44)

pe3epdopain (ximiyHmun enemeHT Ne 104)

[OMNyCTUME Hanpy>XeHHs
camapin (ximiyHun enemeHT Ne 62)

3pa3ok [ans BunpobyBaHb]
OaraTtowapoBa, Tpuwaposa (wapysaTa)
CTPYyKTYypa

HaCWU4YeHWU PO3YMH

HaCW4eHHs

MarHiTHa iHAYKLUis HAacU4eHHs1, Tn

1) macwTab, wkana 2) okanvHa
OKanunHOCTIVKICTb

OKarnunHOCTIViKe MOKPUTTSA

ckaHgin (ximivyHUA enemeHT Ne 21)

po3citoBanbHa 34aTHICTb
rpadik, JOKYMEHT

LHoTTki pedekT (medekT KpucTtaniyHol
rpaTkm)

po3puB (0O6pMB) MONEKYNSPHUX NaHLIOrIB
nogpsinuHa

onip yTBOPEHHIo 3aaupis

Mooca BunpobyBaHHA Ha TBepdicTb [Ha-
HEeCeHHsIM MoAPAMNUH Ha MOBEPXHIO MmaTe-
piany]

rBuHToBa Aucnokauis, Broprepca gwcno-
Kaulis
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seaborgium (chemical ele-
ment N2 106)

secondary bond

sediment
sedimentation, settling
Seebeck effect
seepage

seizure

seizure ability
selection process

selective corrosion
selenium (chemical element
Ne 34)

self-adjusting grip

self-diffusion
self-extinguishing (plastic)
self-ignition

self-interstitial atom, self-
interstitial

semiconductor, semicon-

ducting material, semicon-
ductive material

sensitivity

service life (syn. durability,
longevity, useful life)

service conditions
service properties
serviceability

shallow crack

shape, form

shear

shear (syn. torsional) stress
shear lip

shear modulus
shear strain
shear strength, Pa

shear test

shellac

shock (syn. impact)
shock resistance
shock wave

Shore durometer test

Shore  hardness, Shore
hardness number, dynamic
ball indentation hardness

short-range order

shrinkage cavity

shrinkage, shrinkage factor,
shrinkage ratio

sialos
silica brick
silica gel

cuboprun (xummyeckuii anemeHT Ne 106)

BTOpUYHas
Baanbca]

ocagok
ocefaHve, ceanuMeHTaums

3eebeka edekT

abcopbuus, BNUTbIBaHWE, NOrMoLeHne
cxBaTblBaHUWE, 3aeaHne
CXBaTbIBAEMOCTb

npouecc BbiGopa (noaGopa) KOHCTPYKLU-
OHHOro MaTepuana

nsbuparenbHas Koppo3uns
ceneH (xummyecknii anemeHT Ne 34)

cBa3b  [Hanp. Ban-gep-

camoymagasnmsammwﬁcg 3axBaT [VICFIbI-
TaTelibHOU MaU.IVIHbI]

camoanddysus

camonorallatoLmncs [MnacTuk]
CaMOBOCM/IaMeHEHNE, CaMOBO3ropaHue
MEXy3€ernbHbIlA aToM

nonynpoBOAHUK, I'IOJ'IyI'IpOBO,D,HI/IKOBbIIZ
maTtepuan, nonynposoadalnn Mmatepuan

YyBCTBUTEJIbHOCTb

[AONrOBEYHOCTb, pecypc,
CTOWKOCTb [MHCTpYMeHTa]

ycnoBusa akcnnyaTtaunn
aKcnnyaTaunoHHble cBoncTBa

JKcniyaTaunoHHaa NpUrogHoCTb, PEMOHT-
Haad TEeXHONOIM4YHOCTb, pPeMOHTOonpuroa-
HOCTb

nnockasi TpewuHa
dopma, reomeTpuyeckas KoHduUrypaums
cpes, casur (Bua gedopmarimu)
KacaTternbHoe (CABWUIroBOe) HanpshkeHue

ryba cpesa (y4acTok BSI3KOrO paspyLueHust
B n3rnome obpasua)

Moaynb casura
casurosas aedgopmaums

npegen MpPOYHOCTM Npu cpese, nNpeden
MPOYHOCTM NpWU cOBwre, MNPOYHOCTL Mpu
caBure, NPOYHOCTb Npu cpese, Ma

ncnbiTaHWe Ha casur, UCnblTaHWe Ha cpel3

CpPOK Cry0bl,

npupoaHasa, HatypanbHaa cMmona
ynap

conpoTtuBlneHune yoapy

yAapHasa BOJHA, B3pbiBHaA BOJIHA
ncnbiTaHMAa Ha TBepAoCTb Nno UJopy

TBEpaocTe no Lopy, cknepomeTpuyeckas
TBEPLOCTb

6]1VI?<HVII7I NOpsiAOK [B pacrnonioXeHun aTo-
MOB

ycago4yHas pakoBUHa
ycagka, KoadUUUEHT ycaaku

cnanuTtbl
CUNUKaTHBIN Knpnmy
cunukaresnb

cmboprin (ximiyHnn enemeHT Ne 106)

BTOPUHHUIA  3B'AI30K

Baanbca]

ocag

oCiJaHHs, ceguMeHTalis

3eebeka edekT

abcopbuis, BOMpaHHS, NOrfMHaHHSA
CXONSIIOBaHHS, 3aigaHHs

30aTHICTb 10 CXOMMIOBaHHS

npouec Bubopy (Niabopy) KOHCTPYKLIiAHO-
ro matepiany

BMbipHa Koposis
ceneH (XimiyHu enemeHT Ne 34)

[Hanp. BaH-gep-

CaMOBCTaHOBMIOBaNbHWM  3aTUckay  [BU-
NpoOyBanbHOT MaLLMHK]

camoangysis

34aTHUIA 0 caMoraciHHsA [MNacTuK]
camo3aiiMaHHs, caMo3ananeHHs
Mi>KBY31I0BUA aTOM

HaniBMpOBIOHVK, _HaniBNpoBiaHMKOBMIA
martepiar, HaniBnpoBiaHUIA MaTepian

YYTNMBICTb

[OBrOBIYHICTb, [OBroYacHiCTb, pecypc,
TepMiH cnyxbu, CTiRKICTb [iHCTPYMEHTa

yMOBM ekcnnyartauil
eKkcnnyaTtauiviHi BnacTMBOCTI

eKcnsyaTauinHa npuaaTtHiCTb, PeMOHTHa
TEXHOMNOTYHICTb, PEMOHTOMNPMAATHICTb

nnocka TpiwnHa

dopma, reomeTpryHa KoHirypauis
3pi3, 3cys (B1A gedopmaldiii)
[OTUYHE (3CYBHE) Hamnpy>KeHHsI

ryba 3pisy (ginsiHka B'A3KOro pyWHyBaHHS
B 3Mami 3paska)

MoZyInb 3CyBY
nedopmauisa 3cysy

rpaHnuUs MiLHOCTI Npw 3pisi, rpaHnusa Mil-
HOCTi NpW 3CyBi, MILHICTb Ha 3CyB, Mil-
HIiCTb Ha 3pis, a

BUNpPOGYBaHHS Ha 3CyB, BUNPOOYBaHHA Ha
3pi3

npupogHa, HaTyparnbHa cMona

yAap

onip yaaposi

yaapHa xeuns, Bubyxosa XBuns
BUNpoBYyBaHHs Ha TBepaicTb 3a LLopom

TBepajcTb 3a Llopom, cknepomeTtpuyHa
TBEPAICTb

OnM3bKUIN NOPSOOK [y PO3MilLleHHI aToMmiB]

ycago4yHa pakoBuHa
ycagka, koedilieHT ycaaku

cianitn

cunikaTHa uerna
cunikarenb
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silica, silicium dioxide, [OByoKUCb (OMOKCWUA) KPEMHUS, KpEeMHe3eM [ABOOKMC (AiokcuAa) KPEMHIilo, KpemMHeseM
silicium oxide (SiO>) (Si02) (SiO2)
silicate cunukat cunikat
sillicate glass, soda-lime cunukaTtHoe CTekIo cunikaTHe CKro
glass
silicide cunuumg, cuniuna
ailiclolg (chemical element kpeMHu (xuMmudeckuin anemeHT Ne 14) KpemHin (ximivyHun enemeHT Ne 14)
o
silicones CUMNWKOHBI (rpynna nonumepoB) cunikoHu (rpyna nonimepis)
sN,iIVE;) (chemical element cepebpo (xumuyecknin anemeHT Ne 47) cpibno (ximiyHun enemeHT Ne 47)
o

simple cubic crystal lattice,
cubic crystal lattice (unit cell)

simple monoclinic lattice
(unit cell)

simple rhombic (orthorhom-
bic) lattice (unit cell)

sinlwI le tetragonal lattice (unit
ce

single crystal
monocrystal)

single-phase material
sinterability

(syn.

sintered aluminium alloy

sintered aluminium powder
(SAP)

sintering (syn. firing) (cera-
mics)

size

sizing
slip line

slip plane
slip step
slip system

small angle grain boundary
smelt

soda lime silicate (syn. soda
lime glass)

sodium (chemical
Ne 11)

soft magnetic material, soft
magnet

softening
softening point (glass)
sol gel processing

element

sol, colloidal solution
soldering

solid
solid solution
solid solution strengthening

solid state
solidification
solidification shrinkage

solidifying _ temperature,
solidifying point, solidifica-
tion temperature, solidifica-
tion point

npoctas Kybudeckas peluetka (snemeH-
TapHasi suenka)

npocTasi MOHOKNWHHAaA pelletka (3rnemeH-
TapHas s4ewika)

npoctas pombuyeckas peluetka (anemeH-
TapHas siuenka)

npoctasi TeTparoHanbHas pelueTka (ane-
MeHTapHas syelika)

MOHOKpuUcTann

ofHodasHbI MaTepuan
crnekaeMocTb (CBONCTBO MaTepuana)

crneyveHHbI antomMuHmneBbl cnnae (CAC)
cneyeHHas anoMmuHuesas nygpa (CAIM)

cnekaHve (TexHonoruyeckasi onepauusi B
MeToAE MONy4YeHUs Kepamukm), ooxmr

pa3mep, BenuumHa (b6e3pa3mepHas xapak-
TepucTuka)

annpetunposaHune
NMNMHUA caBura, NNHNA CKONbXeHnA

MMOCKOCTb CKOJSbXKEHUS
3MeMeHTapHbIN (eQUHWYHBIN) cOBUT

cucTemMa CKonbXeHus @OBOKyFIHOCTb Ha-
npasneHnn n NockocTen CKOJ'Ib)KeHVIﬂ)

ManoyrnoBasi rpaHuLa 3epHa
nnaeka, crnnasneHve [MaTepuanos]
CUNUKaTHOE CTEKIO

HaTpUN (XMMmyecknin anemeHT Ne 11)
MarHUTHO-MSIrKMIA MaTepuman

pasmsryeHvie
TemnepaTtypa pa3mMsirieHus [cTeknal

30Mb-renb npouecc (MeTod  MonyyYeHus
KepaMUK1 U3 OpraHU4YecKUX pacTBOpOB)

30/1b, KONMOWAHLIN pacTBop

navika; naika MsIrkuMm (nerkonnaskum) npu-
noem

TBEpAOE Temno
TBEPAbIN pacTBoOp

TBEpAOPacTBOPHOE  YNPOYHEHNE
puana]

TBEpOoe COCTosHME
3aTBepaeBaHue, TBepaeHue (Heok.)

ycafka npu 3aTBepAeBaHUM [pacnnaeneH-
Horo metannal

TemMnepartypa 3aTtBepaeBaHUA, TOYKa 3a-
TBepaeBaHuA

[maTe-

npocTi KybiuHi rpaTkn (enemeHTapHa Ko-
Mipka)

NPOCTi MOHOKIMUHHI rpaTku (enemeHTapHa
KOMipKa)

npocTi pomb6iyHi rpaTkn (enemeHTapHa
KOMipKa)

NpOCTi TeTparoHanbHi rpaTkn (enemeHTa-
pHa Komipka)

MOHOKpuUcTarn

ofHodhasHu matepian

CNiKMUBICTb, 34aTHICTb A0 CnikaHHA (Bna-
CTUBICTb MaTepiany)

crneveHun anominiesun cnnae (CAC)
cneyeHa anoMiHiesa nyapa (CAIT)

cnikaHHs (TexHororiyHa onepauis B Mme-
TOAi oflepPXKaHHSA Kepamiku), Bunan

po3mip, BenuuuHa (6e3po3mipHa Xxapak-
TepucTuka)

anpeTyBaHHs

niHis 3cyBY, MiHiS KOB3aHHA, CMyra 3CyBY,
CMyra KOB3aHHS

NoLMHA KOB3aHHS
eneMeHTapHUA (OOVUHNYHNIA) 3CYB

CUCTEMA KOB3aHHS (CYKYMHICTb HanNpsMIB i
NMOLLMH KOB3aHHS)

ManoKyToBa rpaHuLs 3epHa
nnaeka, cnnasneHHs [MaTepianis]
cunikaTHe cKno

HaTpin (XiMmiyHun enemeHT Ne 11)
MarHiTHO-M'SKMI MaTepian

PO3M'AKLLIEHHS
Temnepartypa po3M'aKLeHHS [ckna]

30Mb-reflb  Npouec (Metond OAepXKaHHS
Kepamikn 3 OpraHiuHNX po3yuHiB

30Ib, KONOIAHWUI PO3YNH
NastHHA NErkonmaBkMM NPUMNOEM

TBEpAE TiNo
TBEPAUA PO3YMH
TBEPAOPO3UMNHHE 3MiLIHEHHS [MaTepiany]

TBEpAUA CTaH
TBEPAHEHHS, TBepAiHHSA (He3ak.)

ycagka npu TBepAHEHHi [posnnasneHoro
MeTany]

TemnepaTtypa TBEPAHEHHs, TouYka TBeps-
HEHHS!
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solidus, solidus curve

solubility
solubility limit
solute
solution
solvent
sorbate
sorbent
sorbite
sorption

sound absorption coefficient,
acoustic absorptivity

space charge, C

spalling

specific gravity (syn. specific
weight)

specific heat 5syn. mass

heat capacity), J/(kg-K)

specific heat at constant
pressure (syn. heat capacity
at constant  pressure),
JI(kg-K)

specific heat at constant
volume (syn. heat capacit
at constant volume), J/ kg-Kg

specific humidity

specific modulus (syn. spe-
cific stiffness)

specific strength

specific weight (syn. specific
gravity)

specimen (syn. test sample)

spectroscopy, spectroscopic
analysis, spectrum analysis

spheroidal graphite (SG)
iron

spin quantum number
sponge

sponginess
spongy iron, iron sponge

spraying

stabilizer, stabilizing addi-
tion, stabilizing additive
(alloys)

stabilizer, stabilizing addi-
tion, stabilizing additive
(polymers)

stacking fault, stacking de-
fect

stacking sequence

stainless steel
staple
state

conmpgyc (J'IVIHI/IH M noBepxHOCTb KOHLa
Kpuctannusauumn Ha (*)a30BOVI anarpamme

pacTBOPUMOCTb
npegen pacTBOPMMOCTH
pacTBOPEHHOE BELLECTBO
pacteop

pacTBopuTernb

copbart

copbeHT

copout

copbuus

KO3 PULMNEHT 3BYKOMOTSOLLEHNSA

00bEeMHbIN
3apag, Kn

1) oTcnamBaHwve [B BUAe Menkux vyactuu] 2)
pacTpeckuBaHue, BblKpalmBaHue [C MO-
BEPXHOCTU]

1) yoenbHbIN Bec 2) BeC eauHuLbl obbema
mMaTepuarna no OTHOLUEHMWIO K BECY TaKoro
Xe obbema Boabl

yaenbHas TennoemkocTb, x/(kr-K)

3apsa,  NMPOCTPaHCTBEHHBI

yaenbHas TEMn1I0eMKOCTb MpU MNOCTOSHHOM
nasneHun, I/ (kr-K)

y%eanaﬂ TENNOeMKOCTb MpU NOCTOSIHHOM
obbeme, [x/(kr-K)

yoenbHasa BNaXHOCTb
yAaenbHaa XeCTKOCTb

yAenbHas NpoYHOCTb
yOenbHbI BeC

06pa3eu, Matepuana ana MexaHU4eckux
ncnbiTaHnMn

CMEKTPOCKONUS, CNeKTparbHbI aHanms

YYryH C LIAPOBUAHBLIM FPadouUTOM, KOBKWIA
YyryH
CMMHOBOE KBAHTOBOE YMCIIO

rybka, nopucTbll MaTepuan, nopornact,
MeTann ryéyatomn CTpyKTypbl

PbIXNOCTb
rybuyatoe xeneso, xxenesHas ryoka

1) pa3bpblarMBaHue, pachnbineHne [Kuako-
CTel] 2) HaHeceHWe MOKPbITUIA HarbINeHu-
eM

cTabunusupyrowas aobaska, cTtabunuam-
pylolwlas npucagka, kap6wuaoobpasyowmi
NermpoBaHHbI 3NeMEHT [B cnnaBax

crabunuanpyowaa pobaska, cTtabunusm-
pylowas npucagka, aHTMKoarynstop, npo-
TUBOKOarynvpyowiee cpeacTso [B nonu-
mepax]

nedeKT ynakoBku (HapylleHue nocnefo-
BaTenbHOCTU Kpuctannorpadunyeckmx
NIOCKOCTEN)

1) nopsgoK  pacronoXeHUs  Kpuctanmno-
rpaduyeckux MNIoCKoCTen (XapakTepucTu-
Ka MmaTtepvana) 2) cxemMa apMUpOBaHWs
KOMMO3ULIMOHHOIO MaTepuana

HepxasetoLias cTanb
pybneHoe (LUTanenbHOe) BONOKHO
COCTOSIHWNE, MOSIOKEHNEe [CUCTEMBI]

conigyc_(niHia abo noeepxHsa KiHUA Kpuc-
Tanisauji Ha da3osin giarpami)

PO34YUHHICTb

rPaHMLS PO3YNHHOCTI
po3uynHeHa peyoBKHa
PO34MH

PO3UYMHHMK

copbaTt

copbeHT

copoiT

copbuis

KoeiuieHT 3BYKOMOrMMHaHHSA, KoedilieHT
3BYKOBOMpPaHHS

06'eMHWIN 3apsg, NPOCTOpPoBUIA 3apsaa, Kn

1) sigwapoByBaHHA [y BUrnsai ApiGHUX
YaCTUHOK] 2) pO3TPICKyBaHHS, BUKPULLY-
BaHHS [3 NOBEPXHi]

1) nutoma Bara 2) Bara oauHuLi 06'emy
marepiany Yy BiJHOLUEHHi 4O Barn Takoro >
o6'emy Boau

nuToMa TennoeEMHICTb, [/ (kr-K)

nUTOMa TEMMOEMHICTL MpU  MNOCTIMHOMY
TUCkKy, [ox/(kr-K)

nMTOMa_ TEMMoEMHICTb NpU  MNOCTIHOMY
o6'emi, x/(kr-K)

nnuTOomMa BOSOrICTb
NUTOMA >XOPCTKICTb

nMTomMa MilHICTb
nuToma Bara

3pasok Marepiany Ans MeXaHiYHWX Bu-
npobyBaHb

CMeKTpocKonisl, cnekTpanbHWi aHania

YaBYH 3 KynbonogibHum rpaditom, KOBKUIA
YaByH

CNiHOBE KBaHTOBE YMCIIO

rybka, nopucTui matepian, noponnact,
MeTan rybyactoi CTpykTypu

NyXKiCTb

rybuyacte 3aniso, rybuyate 3aniso, 3anisHa
ryoka

1) po3bpu3kyBaHHS, PO3NUNEHHS [piauH]
2) HaHeCeHHs MOKPUTTIB LUMASAXOM Hanu-
NeHHs

crabinisytoda pfobaska, cTabinisytoya
npucaaka, kapbigoyTeoplolounii nerosa-
HWA enemeHT |y cnnasax]

cTabiniaytoya gobaska, crabinisyroua npu-
cap,]Ka, crabinisytoumnin JogaTok [y nonime-
pax

fedekt ynakoBku, [AedekT nakyBaHHS
(NopylleHHss  nocnigoBHOCTI  KpuycTarno-
rpadiyHMX MAOLLMH)

1) nopsanok po3MilleHHs KpucTanorpadi-
YHMX NMAOWWMH (XapakTepucTtuka marepia-
ny) 2) cxema apmMyBaHHSI KOMMO3ULIAHOIO
mMaTepiany

Hepxasitoya cTanb
pybneHe (LwTanensHe) BOMIOKHO
CTaH, NONOXEHHSsI [cucTemu]
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static deformation

static test, statical test
stationary platen (member)

steady state
steady-state diffusion

steady-state wear

steel
steel fiber, steel fibre

steel mill products (syn. cast
steel shapes)

steel specification (syn. steel
grading)

steel-making process, steel
making (syn. steel produc-
tion)

steem
attack

Stefan - Boltzmann constant
stereoisomerism (polymers)
stereospecificity

corrosion, steem

stiffener
stiffness (syn. rigidity)

stoichiometric composition,
stoichiometry

stoichiometric
compound

intermetallic

strain

strain aging
strain energy, J

strain gage (syn. extensom-
eter)

strain hardening (syn. work
hardening)

strain rate, 1/s

strain, engineering
strain, true
strain-hardening coefficient

strength

strengthening,
reinforcement

stress
stress concentration
stress concentration factor

hardening,

stress concentrator  (syn.
stress raiser)

stress corrosion

stress corrosion cracking
(SCC)

stress corrosion cracking
(SCC) threshold

stress free tensile specimen

stress intensity factor

cTaTuyeckoe aOedopMMpoBaHue, craTude-
ckas fechopmaums

cTaTn4eckoe uUcnbliTaHne

HernoaBuXkHasi ornopa McCrbITaTenbHON Ma-
LUMHbI [Ha KOTOPOW YCTaHOBIEH HEMOABWXK-
HbI 3axBaT Ans dukcauum obpasua Ans
UCNbITaHWI]

YCTaHOBMBLUEECS COCTOsIHUE [CUCTEMBI]

CTauMoHapHasi, ycTaHoBMBLUAsCA AUdDY-
ans

yCTaHOoBMBLUEECA N3HalunBaHune

cTanb
CTanbHOe BOMOKHO
NPOAYKTbI CTanenuTenHoro Npon3BoacTea

MapKMpOBKa cTane

npon3eBoACcTBO CTanu

napoBoAsiHasi kKoppo3ust

CrtedpaHa - bonbLMaHa nocTosiHHasA
cTtepeonsomepus [nonnmepos]

CTepeoperynapHoOCcTb (CBOUCTBO CTPYKTYpbI
normmepoB)

3aryctutenb
XeCTKOCTb (CBOMCTBO MaTepuana)

CTeXNoOMeTpUYeckuii CcoctaB, CTEXUOMET-
pusi

cTexnomeTpuyeckoe UHTepMeTannuyeckoe
coeauHeHuve (T.e. 6e3 HapyLUeHUsi cTexumo-
MEeTPUYECKOro coctasa)

fecopmaumsi, oTHOCUTENbHOE YANMHEHWE
(obLee noHaTHE)

JedopmaLMoHHOe CTapeHue

aHeprus gedopmaumu, pabota gedopma-
umnu, Ik

Jatuuk gedopmaumm, TeH304aTUMK

AedopmMaLMoHHOe YyNpoYHeHue
cKopocTb Aedopmanum, nusmepsietcs B 1/c

Aecopmauysi, ycroBHas
Aedopmaumsi, UICTUHHAsA

KO3 pUUNEHT AedopMaLnoHHOrO ynpou-
HeHus

NPOYHOCTb
ynpo4yHeHune [MaTepunana]

MexaHu4eckoe HanpshkeHne
KOHLIEHTpauusi HanpsbKeHUN
KO3 PULMNEHT KOHLLEHTPaLUKN HanNpsXXeHnn
KOHLIEHTpaTOop HanpsbKeHUN

KOppO3usi Nof, AeACTBUEM HaMPSHKEHWIA

KOPPO3VOHHOE pacTpeckBaHue, pacTpec-
KMBaHWe B pesynbTaTe Kopposuu

Nopor KOPPO3MOHHOW CTOMKOCTU

o6pa3eu. Ona ucnblTaHMA Ha pactaxeHue,
B KOTOPOM CHATblI OCTAaTOYHbIE Hanpsaxe-
HUA

KO3 PULNEHT NHTEHCUBHOCTU HANPSHKEHWN

cTaTuyHe AedopMyBaHHS, cTaTuyHa je-
dopmauiqa
cTaTuyHe BUNpobyBaHHS

HepyxoMa onopa BunpobysanbHOI MaLum-
HM [Ha sKii BCTaHOBIIEHWN HepyXoMUiA
3aTuckad gns dikcauii 3paska Ans Bu-
npoOyBaHb]

cTanumn ctaH [cuctemu]
cTauioHapHa, yctaneHa andysis

yCTaneHe 3HOWYyBaHHA, ycCTalieHe cnpa-
LbOBYBaHHA

cTanb
cTanese BOMOKHO
NPOAYKTW CTanenmBapHOro BUpoGbHMULTBa

MapKyBaHHs1 cTanem

BMPOBOHULTBO cTani

napoBoasiHa Koposis

CtedpaHa - bonbumaHa ctana
cTepeoi3omMepisi [nonimepis]

CTepeoperynsipHicTb (BNacTuBiCTb CTPYK-
Typu nonimepis)

3arycHuK
XOPCTKiCTb (BMacTuBiCTb maTepiany)
CTEXIOMETPUYHUI CKNag, CTeEXioMeTpid

cTexioMeTpuyHa iHTepmeTariyHa crnosnyka
(To6TO 6E3 NOPYLUEHHSI CTEXIOMETPUYHOTO
cknagy)

fedopmallis, BiHOCHE BUOOBXEHHs (3a-
ranbHWUN TEPMIH)

nedgopmalliiHe cTapiHHA

eHepria gedopmadii, pobota aedopma-
uil.EbK
Jatuuk gedopmallii, TeH3oaaTUnNK

nedopmaLiniHe 3MiLHEHHS
liL}BVIﬂKiCTb aedopmalii, BUMIpPIOETLCS B
c

nedgopmalig, yMOBHa
nedopmadis, icTUHHa
KoediuieHT aedopmaLiiHOro aMiLHeHHS

MiLHICTb
3MiLHeHHS [MaTepiany]

MeXaHiYHe HanpyXeHHs
KOHLIEHTpaLisi HAaNpy>XeHb
KoeqiLlieHT KOHLeHTpaLii Hanpy>xeHb
KOHLIEHTpaTop HanpyXeHb

Koposia nig Aieto HanpyxeHb

KOPO3ifiHe PO3TPICKyBaHHA, PO3TPICKyBaH-
Hs1 BHACNIZOK KOpo3li

MexXa KOPPO3iNHOI CTINKOCTI

3pasok Ansl BUNpoOyBaHHsS Ha po3Tsr, B
SIKOMY 3HATi 3aNULLIKOBI HANPYXXEHHS

KoedilieHT iIHTEHCUBHOCTI HaNpy>XeHb
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stress raiser (Syn. sStress KOHLEHTpaTop HanpshKeHun KOHLEHTpaTop HanpyxeHb
concentrator)

stress relaxation

stress, engineering
stress, true
stress-corrosion fracture

stressed state

stress-number
gram)

stress-rupture curve (dia-
gram)

stress-rupture fracture

curve (dia-

stress-rupture strength (syn.
creep strength), Pa

stress-strain curve (diagram)
stretching

striation

strontium (chemical element
Ne 38)

structural alloy, engineering
alloy

structural cast iron
structural ceramics

structural component, struc-
ture component (syn. con-
stituent) (of an alloy

structural composite

structural steel
structural transformation
structure

structure defect

structure-dependent proper-
ties, _ structure-sensitive
properties

styrene

styrene acrylonitrile

styrene butadiene rubber
(SBR)

styrene polyester

subcritical temperature
sublimation

sublimation ablation, abla-
tion by sublimation

sublimation temperature
subshell

substitution alloy
substitution(al) solid solution
substitutional atom (defect)

penakcauusi HamnpsbkeHuid  (yMeHblueHue
HanpsbKeHWiA Co BpEMEHEM)

HanpsaxxeHue, ycrosHoe
HanpgaxeHne, UCTUHHOE

KOPPO3VOHHO-MEXaHN4YeCcKoe paspyLleHue
(paspyLleHve, BbI3BaHHOE OeVCTBYEeM Me-
XaHWYECKNX HanpshkeHWn B YCMOBUSIX KOp-
po3um)

HanpsaXeHHoe COCToAHne

avarpaMMa HanpsbkeHue — YUCMO LMKIIOB
0o paspylieHus (Bennepa kpvsas)

avarpaMmMa CBsI3W HanpsbkeHW nonasyde-
CTW 1 BpEMEHM pa3pyLLEHNs!

paspylleHne maTepuana BCreacTBue nor-
3yyecTu [kak nMpaBuno npu AJMTenbHOM
ekcm]'lyaTaumm npv noBbILLEHHOW Temnepa-

Type
npegen nonayyectv, NPOYHOCTb MpWU Mon-
3yyecTtu, Na

YCIOBHasi AuarpaMma pacTsiKeHust, KpyBast
3aBMCMMOCTW HampskeHun oT aedopma-
umn

YOonunHeHune (a6COJ'IIOTHa$| Benn4nHa nsame-
HEeHWnA }J,J'IVII-|_I:I), BbI3BAHHOE BHELLUHEN pac-
TArMBarLlen cunoun

©oposaka (Hanp. ycTanocTtu)
CTPOHUMIA (XuMU4eckuin anemeHT Ne 38)

KOHCTPYKUWOHHBIV Crnnas

KOHCTPYKLMOHHBIV YyryH
KOHCTPYKLMOHHas kepaMuka
CTPYKTypHasi cocTaBrisiiowas [crnnaeal

KOHCTPYKLIMOHHBI  KOMMO3WULUMOHHbIA  Ma-
Tepuan

KOHCTPYKLMOHHas cTanb
CTPYKTYpHOE npeBpalleHne
CTPYKTypa, CTpoeHue [MaTepuana)

nedexT cTpykTypbI

CTPYKTYPHO-YYBCTBUTEMbHbIE
[MaTepuanal

CBOWCTBA

cTupon (npeacraBuTenb rpynnbl nonvMme-
pOB - CTUPOIOB)

aKpUNOHUTPUNCTMPON (MONMMMEPHBIA  Ma-
Tepwan) (cononvMmep nonucTupona, obna-
JatolmMn  NOBbIWEHHOW yAapHOW  BSA3KO-
CTbl0, TEPMOCTOMKOCTbIO N CTOWMKOCTBIK K
OEenCTBUIO OKpYXatoLLern cpefbl)

6yTagneHCcTUPOIbHBINA Kayuyk

CTUPOIbHbLIN NONNaup
AoKpuTMYeckas TemnepaTtypa
1) cybnumaums 2) Bo3roHka
abnauus cybnumaumen

1) Temnepatypa cybnumauum 2) Temnepa-
Typa BO3roHKU

3HEpreTMYecknin nodypoBeHb [aNeKTPoH-
HOW 000MoYkM aTomMa]

cnnae saMeLleHnst
TBEpAblil pacTBOp 3aMelLLeHUs
aToM 3aMelLeHNsl, TOYEUHbIN AedeKT

penakcauisi HanpyxeHb (3MEHLUEHHS1 Ha-
MPY>XeHb 3a YacoMm)

Hanpy)XXeHHs!, YMOBHe
HanpYXeHHs1, iCTUHHe

KOPO3iHO-MexaHi4yHe pyMHYBaHHA (pyn-
HYBaHHS, WO CNpUYMHEHe Aiet0_MexaHid-
HUX HanpyXeHb B yMOBaXx KOpO3ii)

Hanpy>XeHUi cTaH

Aiarpama HangymeHHﬂ — YMCNO LMKIMIB A0
pyviHyBaHHs (Bbonnepa kpusa)

fiarpama 3B'S3KY HampyxeHb MOB3Y4OCTi
Ta yacy pynMHyBaHHS

YNHYBaHHA MaTtepiany 4Yepes rnoB3ydicTb
SIK MpaBuno, Npu TpuBanik exkcnnyartawii
npv NigBULLIEHIN TemnepaTypi]

rpaHnLs NMoB3yYOCTi, MILHICTL NpW NoB3y-
yocri, [1a

YMOBHa Ajarpama posTsiry, KpuBa 3anex-
HOCTi HanpyxeHb BIg AedopmMaLlii

BNOOBXEHHA (a6COJ'I}OTHa BENMYNHA 3Mi-
HU ,ElOB)KVIHVI), CrpnynHeHe pPOo3TAXHOK
(e171)[0]}0]

©opo3Ha (Hanp. yTOMMEeHOCTi)
CTPOHUIN (XiMiyHMI enemeHT Ne 38)

KOHCTPYKUiHMI cnnas

KOHCTPYKUiMHMI YaByH
KOHCTpYKLiNHa kepamika
CTPYKTYypHa ckrnagoea [crnasy]

KOHCTPYKUiMHMI KOMNO3ULiIMHWIA MaTepian

KOHCTPYKLUiMHa cTanb

CTPYKTYPHE NEPETBOPEHHS

CTpyKTypa, OyaoBa [maTepiany]

nedext cTpykTypu

CTpi/KTypHO-‘-IyTJ‘IVIBi BNACTUBOCTI [maTepi-
any

cTupon (NpeacTaBHWKK rpynu noniMepis -
CTMpOniIB)

aKpuNoHITpuncTUpon (nonimepHun marte-
pian) (cononimep nonictupony, WO Mae
nigBuLLEHY yaapHy B'A3KiCTb, TEPMOCTIl-
KICTb i CTIMKICTb A0 Aii HaBKOMULUHbLOIO
cepenosuLla)

OyTagieHCTUPONbHUI KayvyK

CTMpONbHUN noniedip
AOKpUTMYHa TemnepaTypa
1) cybnimauis 2) neperiH
abrnauia wnaxom cybnimauii

1) Temnepatypa cybnimadii 2) Temnepa-
Typa neperoxy

€HepreTu4HMA  nigpiBeHb
060noHKKM aToMa]

cnnaB 3aMillleHHs
TBEPAUN PO3YNH 3aMiLLeHHSA
aToM 3aMillleHHs, TOUKOBUI AedekT

[enekTpoHHOI
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substraction solid solution TBEpAbI PacTBOP BblYMTaHNSA TBEPAUWA PO3YMH BiHIMaHHSA

substructure cyGCTpyKTYpa cyGCTpyKTYpa

sulfur, sulphur (chemical cepa (xumu4deckuin anemeHT Ne 16) cipka (xiMmiyHUn enemeHT Ne 16)

element Ne 16)

superalloy cynepcnnas, CBepxcrnnas cynepcnnas, Hagcnnas

superconducting coating, cBepxnpoBoAsiliee MNOKPbITUE, CBEPXMNPO- HaAMNpoBiAHE MOKPUTTS, HagMnpoBIAHWIA
superconducting layer BOASLLNIA CroW wap

superconductivity
superconductivity critical
temperature
superconductivity transition
temperature

supercooling
superfinish, superfinishing

super-hard  material, ultra-
hard material

superplastic material
superplasticity
supersaturated solid solution

surface finish (syn. surface
roughness)

surface free energy, J
surface lay

surface layer
surface relief

surface  roughness
surface finish)

surface strain hardening
surface-active substance
surfacing

(syn.

susceptibility
suspension
sweating coating
swelling
syndiotactic
syngony

system of units

tacticity
tangential stress

tantalum (chemical element
Ne 73)

tape

tapered specimen (syn. dog-
bone shape specimen)

tear-strength

technetium (chemical ele-

ment Ne 43)

technical data

teeming (syn. pouring)

teflon (syn. polytetrafluoro-
ethylene 3/

tellurium (chemical element
Ne 52)

CBEPXMNPOBOAMMOCTb
KpuTudeckasl TemnepaTypa CBepXnpoBO-
OMMOCTM, TemnepaTypa MWCYE3HOBEHUS
CBEPXMPOBOAMMOCTH

TemnepaTtypa (Touyka) nepexoda B CBepXx-
NpoBoAsiLee COCTOsIHNE

nepeoxnaxageHune [Matepmnanal
cynepuHULLINPOBaHe
cBepxTBepabii matepunan (CTM)

CBepXniacTUYHbI MaTepuan
CBEpXNMacTUIHOCTb
NepechblILLeHHbI TBepabli pacTBop
yMCTOTa NOBEPXHOCTM

NoOBEpPXHOCTHasA cBoboaHas aHeprua, [k

HarnpaBsfieHne LepoxoBaToOCTN MOBEPXHO-
ctn [o6pasoBaHHoe obpabaTbiBaloLM
WHCTPYMEHTOM]

NOBEPXHOCTHbIN CIion
penbed NOBEPXHOCTU
4YUCTOTa NMOBEPXHOCTU

MOBEPXHOCTHbIN Haknen
NoBepXHOCTHO-aKkTnBHoe BellecTso ([1AB)

1) nnakupoBaHve 2) HamnmaBka MOBEPXHO-
cTn

BOCMPUUMYMBOCTb
cycrneHsusi, B3BECb
noTetoLLiee NOKPbITHE
HabyxaHue maTepuana
CUHAMOTaKTMYECKUA nonmvep
CUHIOHUSA

cucTema eamHUL,

T

TaKTU4eCKoe CTpoeHue nonnmepa

TaHreHumanbHoe HanpsaxeHune, Kacartellb-
HO€e HanpsxeHune

TaHTan (xumuyecknin anemeHT Ne 73)

NeHTa

obpasel AnA UCNbITaHUSA Ha pacTshkeHue
(MmeeT cyxunBaKoLMACS Yy4acTOK AN Joka-
nn3aunmn LLemnkmn)

COI'I]DOTVIBJ'IEHVIe pasanpaHuo [y KOMMNo3n-
TOB

TexHeuun (xummyeckmin anemeHT Ne 43)

TEXHUYECKUE XapakTepucTrKn
pasnuBeka ctanu (npowecc)
TednoH, nonuTeTpadTopaTUNIEH

Tennyp (xumunyeckuin anemeHT Ne 52)

HagnpoBIgHICTb

KpUTUYHA TemnepaTypa HagnpoBiAHOCTI,
Temnepatypa 3HUKHEHHS HaANPOBIAHOCTI

TemnepaTypa (Touka) nepexody B Had-
NpoBIAHWUN CTaH

nepeoxonomKeHHst [MaTepiany]
cynepiHiyBaHHA
HaaTBepaun matepian (HTM)

HagnNnacTUYHUn MaTepian
HaQnNIacTUYHICTb
nepeHacu4eHui Teepamm posdmH
4YUCTOTa NOBEPXHI

noBepxHeBa BinbHa eHepris, [k

Hanpsam LIOPCTKOCTI NOBEPXHi [yTBOpeHuii
06pO6HUM IHCTPYMEHTOM]

NoBepXHEBUIA LLAP
penbed NoBepxHi
4YucToTa NOBEPXHI

NMOBEPXHEBUIA HaKren
noBepxHeBoO-akTnBHa peyoBuHa (MAP)
1) nnakyBaHHs 2) Hannaeka NOBEPXHi

CMPUMAHATIIMBICTb
cycneHaisi

NOKPUTTS, O NiTHiE
HabpsikaHHS MaTepiany
CUHAIOTaKTUYHUI NosiMep
CUHrOoHIA

cucTtema oaMHULb

TakTuyHa GynoBsa nonivepa

TaHreHuianbHe  HanpyXeHHs,
HanpyxeHHA

TaHTan (ximiyHnin enemeHT Ne 73)

AOoTU4He

CTpiyka

3pasok  Ans BUNpobyBaHHA Ha pO3TAT
(Mae AinsiHKy 3aBy)XeHHs1 Anst nokanisawii
LLUIMIKM

onip po3avpaHHo [y KOMNo3uTiB]

TexHeuin (ximiyHuM enemeHT Ne 43)

TEXHIYHi XapaKkTepUCTUKn
po3nuBaHHs cTani (npouec)
TednoH, noniteTpadTopeTUneH

Tenyp (XimiyHun enemeHT Ne 52)
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temper, tempering

temperature
tenacity

tensile load

tensile strength (syn. ulti-
mate strength%, Pa

tensile test (syn. tension
test)

tensile tester (syn. tensile
testing machine

tensile testin
tensile tester

tension-compression fatigue
testing machine

terbium (chemical element
Ne 65)

ternary phase diagram

machine (syn.

terpolymer
tesla, T

test (syn. testing)

test sample (syn. specimen)

tester
tetragonal crystal system

tetragonal lattice (unit cell)

textolite
texture

thallium (chemical element
Ne 81)

thermal conductive alloy,
heat conductive alloy

thermal conductive coating,
heat conductive coating,
heat conductive layer, ther-
mal conductive layer

thermal crack, heat crack
thermal cycling

thermal energy (BTU-in
§r|1)g||sh system or joules in

thermal equilibrium, heat

equilibrium
thermal expansion

thermal expansion coeffi-
cient (volume), K

thermal fatigue

thermal insulation
thermal shock resistance

1) oTnyck, oTnyckaTb 2) TBEPAOCTb [cTanu]
nocne otnycka 3) ynyuleHue CTPYKTypbl
mMeTanna TepmoobpaboTkon 4) cogepxa-
Hue yrnepopga (o ctanu) 5) nobaska, neru-
pylowme meTannsl 6) cMecb, cocTas, pac-
TBOp 7) Mapka cTanbHoro nucra 8) gpec-
CMpoBaTh [CTanbHble NUCTbI]

TeMnepatypa

BA3KOCTb, KMNEWKOCTb, TAry4yecTb, Cnocob-
Hoc]Tb K CLEenneHuo, CBA3HOCTb [monuMme-
poB

pacTsarvBarowas cuna (B 4acTHOCTW, CO3-
fJaBaemasi CUIOHarpyxaroLmM YCTPONCT-
BOM UCMblTaTeNbHOM “MalUuHbl (FuapaBnu-
YECKMM, pPblY4aXKHbIM MK Op.))

npegen MpPOYHOCTM MPU _PaCTSHKEHUM,
NPOYHOCTb NpM pacTskeHuu, Na

UcnbiTaHMe Ha pacTaXxXeHune

MallMHa Ans WCMbITAHWI Ha pacTsKeHve
(pa3pbiBHas MalumHa)

MallMHa Ans WCMbITAHWI Ha pacTsKeHve
(pa3pbiBHas malumHa)

YCTaHOBKa AnA UCNbITaHUA Ha YCTanoCTb
npu pacTaXXeHUn-cxxaTtmun

Tepbuii (xumnyeckun anemeHT Ne 65)

d)a3OBa$| anarpaMmma COCTOAHUA TPEXKOM-
NOHEHTHON CUCTEMBbI

Tpumep (TPOWHOMN cononumep)

Tecna (egvHuua M3MEepeHUst MarHUTHOM
MHAyKUMK), Tn

ncnblTaHUA mMartepmana [C Lenblo akcnepu-
MEHTAalIbHOIo0  YCTAQHOBIIEHUA  KONNYECT-
Be:||-|HOVI Mepbl ero Toro nnn NHOro CBOUCT-
Ba

06paseu, Matepuana ana MexaHU4eckux
ncnbiTaHnn

1) ucnbiTaTenbHas MallvHa 2) usmepuTernb

TeTparoHanbHasi KpucTannorpadguyeckas
cuctema (CYHroHUsY)

TeTparoHanbHas pelleTka (anemeHTapHas
s4elika)

TekcTonuT
TekcTypa
Tannmn (XMMmmnyecknii anemeHT Ne 81)

TEennonpoBoaALLNA cnnas

TennonpoBoasilliee MOKPbITUe, Tennonpo-
BOASLLWIA CNON

TepmoTpeLLMHa
TEPMOLMKIUPOBaHWe

TennoBasa 3Heprua (B 6pVITaHCKVIX eanHn-
El,:ax) TennoTbl UMK B OXOYynNAxX B CUCTeMe
n

TennoBoe paBHOBeCUe, TepMUYecKoe paB-
HoBecue

TepMuyeckoe
pacLumpeHue

TeMI'IepaTyprlVIlKOSdZ)(bVILI,VIeHT o6beMHoOro
pacwupenns, K

TEepMOYyCTanocCTb, TepMmnyeckasa yctanocTtb

paclwnpeHue, TennoBsoe

Tennousonsaums
TEPMOCTOWKOCTb, CTOWKOCTL K TepMoyaapy

THE 57
1) sBignyck, Bignyckatm 2) TBepAiCTb
[cTani] nicna Bignycky 3) noninweHHs

CTPYKTypn MeTany TepM006§)06KOIO 4)
BMICT Byrneuto (npo ctanb) 5) nobaska,
neryodi metanm Gg)cylanu, cKknag, po3yuH
7) Mapka cTanesoro nucta 8) apecupysa-
T [cTanesi nucTu]

TeMmneparypa

B'A3KICTb, KNEWKICTb, TAryYicTb, 34aTHICTb
[10 34enreHHs, 3B'A3HICTb [nonimepis]

po3TaranbHa cuna (3okpema, CTBoptoBaHa
CUIMOHaBaHTaXyOUMM MPUCTPOEM BUMPO-
GyBanbHOT MalluHK (rigpaBniyHuM, puya-
XHUM Ta iH.))

rpaHnusi MiLHOCTI NpY _Po3TAryBaHHi, Mil-
HICTb NpW po3TaryBaHHi, MNa

BI/II'IpOGyBaHHﬂ Ha po3TAryBaHHA

MalurHa Ans BunpobyBaHb Ha pPO3TSAraH-
HA (pO3pUBHA MaLLMHA)

MalmHa Ans BunpobyBaHb Ha pPO3TSAraH-
HA (po3puBHa MaLLMHA)

yCcTtaHOBKa Ans BMHpOﬁyBaHHﬂ Ha BTOM-
JNIEHICTb NPpU pPo3TAraHHI-CTUCKaHHI

Tepbint (ximiyHnn enemeHT Ne 65)

¢hasoBa pjarpama CTaHy TPUKOMMOHEHT-
HOI cucTeMU

Tpumep (NoTpinHUI cononimep)

Tecna (OAMHMLA BUMIPIOBAHHA MarHiTHOI
iHAyKUiT), Tn

BMNpOOyBaHHA maTtepiany [3 MeTow ekc-

NepUMEHTaNIbHOro BCTAHOBMEHHS KinbKic-
HOI MipK 110ro Tiei UM iHLLIOT BNacTUBOCTI]

3pa3ok maTtepiany Ans MexaHiYHuX Bu-
npobyBaHb

1) BunpobyBarnbHa MalunHa 2) BUMiptoBay

TeTparoHanbHa KpuctanorpadivHa cuc-
Tema (CUHIOHisT)

TeTparoHarbHi
KOMipKa)

TEeKCTOoNIT
TekcTypa
Tanin (XimiyHun enemeHT Ne 81)

rpatkn  (enemeHTapHa

TEennonpoBiaHWi cnnas

TENonpoBigHe MOKPUTTA, Tennonposia-
HWI Wwap

TEPMOTpILLMHA
TEPMOLMKIYBaHHA

Tennosa eHepria (y GPUTAHCLKUX OOMHW-
%ﬂ)x Tennotv abo B [XOYNsAX y CUCTEMI
|

Tennosa piBHOBara, TepMiyHa piBHoBara

TEepMiYHe PO3LUMPEHHS, TEMNNOBE PO3LUU-
PEeHHs

TeMHepaTypH|/u7|1
poswmpeHHs, K

TepMOBTOMHEHiCTb,
HICTb

Tennoizonauida
TEPMOCTIVKICTb, CTIMKICTb MpPOTU TepMo-
yhapy

KoeqilieHT o06'eMHoro

TepMiyHa BTOMIle-
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thermal shock resistant TepmocToNKoe NOKpbITUE TEPMOCTIKE NOKPUTTS
coating

thermal shock, heat shock

thermal stress, temperature
stress

thermochemical treatment,
chemical heat treatment

thermocouple, thermal con-
verter, thermal element,
thermoelement, thermojunc-
tion

thermodiffusion
thermodynamic potential

thermoelectromotive force,
thermo-emf, V

thermomechanical treatment

thermoplastic polymer, ther-
moplastic

thermosetting polymer, ther-
moset

thickness
thinner
thixotropy

thorium (chemical element
Ne 90)

thulium (chemical element

Ne 69)

tie line (syn. conoda)

time-temperature-
transformation diagram (TTT
dlagramg, isothermal austen-
ite fransformation diagram

tin (chemical element Ne 50)

tin plating, tin coating, tin-
ning

tip (of a crack)
titanium (chemical element
Ne 22)

tolerance
tool ceramics
tool steel
torsion test

torsional strength,
strength, Pa

total solidification time

twisting

toughness

tow

toxicity

transcrystalline corrosion

transcrystalline fracture,
transgranular fracture

transformation

transformation point, transi-
tion point

transformation temperature
transistor

transition

transition element (metal)
transition temperature

TepMoyaap, TensnoBon yaap, TepMUYeckuii
yhap

TEPMUYECKOE HamMpshkeHue, TemnepaTyp-
HOE HanpskeHue, TENSIOBOE HanpsHKeHNe

XUMUKO-TepMmmnyeckas obpaboTtka (XTO)

Tepmonapa, TepmonpeobpasosaTerb,
TEPMOSMNEKTPUYECKUA  INEMEHT, TepMo-
aneMeHT

Tepmoaudyauns

TepMoauHaAMMYECKNA NoTeHuman
':I'BG‘E(I\JIIOSJ'IGKTPOABVI)KyLI.laﬂ cuna, TepMo-
,B

TepMomMexaHudeckasi obpabotka (TMO)
TepMONnacTUYHbI NonMmep, TepMmonnact

TepMOpeaKTUBHBIA NONMMep, peakTonnacT

TonwmHa
pa3baButenb

TUKCOTPOMHOCTb
NaKoB U KPACOK)

TOpUM (XMMudeckmin anemeHT Ne 90)

(cBoMcTBO  XKMAOKOCTEN,

Tynuin (Xumudeckun anemeHT Ne 69)

koHoaa (OTpe3oK, napannenbHbI OCU KOH-
LeHTpauuy, COeAVHSIOWMA IMHAN NNKBU-
ayc n conuagyc Ha chasoBow auarpamme
COCTOSIHUSA )

anarpamMma n3oTepmMnyeckoro npespatle-
HUA ayCTeHuTa

0ornoBo (Xxumu4eckuin anemeHT Ne 50)
nyxeHue

BepLUMHA [TpeLynHbI]
TUTaH (XMMUYeckuin arneMeHT Ne 22)

fonyck
WHCTpyMeHTanbHasi kepamuka
WHCTpYMeHTarnbHas cranb
UCTbITaHUe Ha KpyyeHue

npegen MNpoYHOCTM MpPW KPyYeHUW, Mpou-
HOCTb Npwu KpyyeHuw, MNa

Bp]eMﬂ nonHoro 3aTBeppeBaHusi [pacnna-
Ba

BSI3KOCTb [TBepgoro Tenal

XTyT N3 BOOKOH

TOKCUYHOCTb [BeLlecTBa]
TPaHCKPUCTaNIUTHas Koppo3ns

BHYTpPU3EpEHHOE paspyLueHue, BHYTPUKpPU-
cTannuTHoe paspylueHue, TpaHcKpucTan-
NUTHOE pa3pyLLeHe

npeBpalleHue
TOuYKa Nepexofa, To4ka NpeBpaLLEHst

Temneparypa npespalLleHns
TpaH3ucTop

nepexof U3 O4HOro COCTOSIHUS B APYroe
nepexofHon anemMeHT (MeTann)
Temneparypa nepexoga

Tepmoydap, TennoBun yaap, TepMidyHuin
yAap

TEPMiYHE HanpyXeHHs, TemnepaTtypHe
HanpyXeHHS!, TEMNOBE HaNPYXXEHHS

ximiko-TepmiyHa obpobka (XTO)

Tepmonapa, TepMonepeTBopioBaYy, Tep-
MOENEKTPUYHUI eNEeMEHT, TEpMOENeMeHT

Tepmoaundysis

TepMOAUHAMIYHUI NoTeHLUian

Te C|\:/|oene|<TpopyLui17|Ha cuna, Tepmo-
EPC, B

TepMoMexaHiyHa obpobka (TMO)
TepmonnacTU4HuUi nonimep, TepMonnact

TepMopeakTUBHUI nonimep, peakTonnact

TOBLUMHA
po3pigxysay

TUKCOTPONHICTb (BNacTUBICTb PiAWH, Nnakis
i KpaCoK)

Topin (ximiyHUM enemeHT Ne 90)
TYnNin (XimiyHWM enemeHT Ne 69)

KoHoda (BiApi3OK, napanenbHWUn OCi KOH-
LieHTpauli, Wo 3'edHye MiHil nikBigyc i co-
nigyc Ha cpasosin giarpami cTany)

Jiarpama
ayCTeHiTy

i30TEPMIYHOrO NepeTBOPEHHS

ornoBo (XiMmiyHun enemeHT Ne 50)
NYAIHHA, NYMKEHHS

BepLUMHa [TpiLLmHM]
TUTaH (XiMiYHMIA enemeHT Ne 22)

gonyck

iHCTpyMeHTanbHa kepamika
iHCTpyMeHTarnbHa cTanb
BMNPOOYBaHHSA Ha KPYTiHHS

rpaHnLs MILHOCTI NPU KPYYEeHHi, MiLHICTb
npw KpyyeHHi, MNa

yac NOBHOTO TBEPAHEHHS [po3nnasy]

B'A3KICTb [TBepaoro Tinaj
[JXKryT 3 BOSIOKOH
TOKCUYHICTb [peYOBUHN]
TpaHCKpucTaniTHa Koposid

BHYTPILLHbO3EPEHHE PYWAHYBaHHS, BHYT-
PilLHbOKPUCTANITHE PYWHYBAHHA, TpaHC-
KpucTaniTHe pyviHyBaHHS

nepeTBOPEHHS!
TOuYKa Nepexofy, ToYKa NepeTBOPEHHS

Temneparypa nepeTBOPEHHs!
TpaH3ucTop

nepexia 3 04HOro CTaHy B iHLINA
nepexigHui enemeHT (MeTan)
Temneparypa nepexony
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translucence

transparency, transparence
trapping

treatment
tribotechnical cast iron

tribotechnical coating, tribo-
technocal layer

triclinic crystal system
triclinic lattice (unit cell)

trifunctional mer
triple point

troostite
true density
true heat capacity

true porosity

true strain
true stress

true stress-strain  diagram
(curve)

tungsten  (syn.  wolfram)
(chemical element Ne 74)

twin
twin boundary
twinning

u-gage

ultimate solubility
ultimate strain

ultimate  stress,
stress

ultimate tensile strength, Pa

ultrasonic = defectoscopy,
ultrasonic inspection, ultra-
sonic testing

unalloyed metal
unary phase diagram

limiting

undercooling
undersintering
undersurface layer

unequiaxial grain
unidirectional _ fiber-
reinforced composite, unidi-
rectional fibre-reinforced
composite

unidirectional reinforcement

unified numbering system
(UNS) (USA)

unit cell (syn. crystall cell)

CBeTomnponyckaHue,
ny)npo3payHocTb

Npo3pavyHOCTb, oNTU4ecKasa Npo3pavHOCTb

33X?3T, ynaennBaHue [aTOMOB, AIIEKTpPO-
HOB

npocse4mBaHune (no-

obpaboTka (npuoaHve Tpebyembix
CBOWCTB)

TpuboTexHuyecknin  (AHTUDPUKLIMOHHBIN)
YyryH

TpUBOTEXHUYECKOE MOKPbITUE, TPUGOTEX-
HUYeCKWUI Crioii

TPWKINWMHHAs KkpucTannorpaduyeckas cuc-
Tema (CUHroHus)

TPUKIIMHHAA  peleTka
sA4erika)

TPUYHKLMOHANBHOCTE [MOHOMEPA]

TOYKa PaBHOBECHOMO CYLLECTBOBAHMUS TPEX
¢as

TPOOCTUT
NCTUHHaA NNOTHOCTb
NUCTUHHaA TennoemMKOCTb

(anemeHTapHas

WCTMHHas MOPUCTOCTb (A0MS 3aKpPbITbIX NOp
B Matepuane)

WCTUHHasA aedopmMaums

WCTMHHOE HanpsbkeHwe [B npouecce pac-
TsbkeHust obpasual

WCTWMHHAas anarpamma pacTsikeHus
BonbpaM (Xumuyeckuin anemeHT Ne 74)

OBOWNHUK
[BOMHMKOBAs rpaHuua
[BOVIHMKOBaHWe, obpasoBaHne ABOMHNKOB

U

HeHaKnemnBaeMbli, KOMNEHCALMOHHbIA TEH-
304aT4HuK

npegenbHas pacTBOPUMOCTb
npeaenbHasa gedopmauus
npegensHoe HanpspkeHve

npeaen Nnpo4YHOCTU Npu pacTaXeHUn, Ma

ynbTpassykoBas aedekrockonus, Y3 ge-
dekTockonus  (MeTod HepaspyLlaroLLero
KOHTpons)

HenermpoBaHHbIN MeTann

d)a3OBa$| ounarpamMmma COCTOAHUA OO4HOKOM-
NOHEHTHOro Mmartepuana

nepeoxnaxageHune
HegonekaHune, HenoJiHoe cnekaHne

MOANOBEPXHOCTHbIA  CIOW, NpUMOBEPXHO-
CTHbI cnom

HepaBHOOCHOE 3epHO

KOMMO3WUMOHHBLIN MaTepuan C ofgHoHa-
npasneHHbLIM apMUpPOBaHUEM

O HOHanpasJ/ieHHOE apMupoBaHue, apMmu-
poBaHWe ogHOHanpaBfIeHHbIMA BONTOKHaMN

yHuBepcanbHasi cuctema obosHaveHus
meTannoB u crnasos (CLUA)

aneMeHTapHas suewika [Kpuctannuyeckon
peLlueTku]

CBITNIONPOMNYyCKaHHs, NPOCBiYyBaHHA (Ha-
niB)NpO30piCTb

NpOo30picTb, ONTUYHA NPO30PICTb

3a>iBaT, YIOBMIOBAHHSA [aTOMIB, eNieKTpo-
HiB

o6p)o6Ka (HagaHHs NnoTpibHMX BNacTMBOC-
Teu

TPUBOTEXHIYHWI (AHTUPUKLINHWI) YaByH

TPUBOTEXHIYHE  MOKPUTTS,
HUIA Wwap

TPUKIIMHHA  KpucTanorpadivyHa cuctema
(cuHronis)

TPUKINWUHHI rpaTkn (eneMeHTapHa KoMipka)

TpUBOTEXHIY-

TpUdYHKLiOHAnNbHICTb [MOHOMEPA]
noTpiiHa Touka

TPOOCTUT
CrpaBXH4A ryctuHa

CNpaBXHA TennoeMHICTb, AicHa Tenso-
EMHICTb

CMPaBXHs1 TOPUCTICTb  (OOMSI  3aKPUTUX
nop y matepiani)

crpaBXxHs gedopmaLia

CMpaBXHE HamnpyXXeHHs [B npoueci po3Ts-
ryBaHHs 3pa3ka

CnpaexHs diarpama po3TArHeHHs
Bonbdpam (XiMmiyHun enemeHT Ne 74)

OBIVHUK
OBIMHMKOBa Mexa
[OBIMHMKYBaHHS, YTBOPEHHS ABiMHMKIB

HeHaknewBaHW, KOMMNEeHCaLiNnHUIA TEeH30-
naTymk

rpaHnyHa po34MHHICTb
rpaHuyHa gedopmadis
rpaHN4YHe Hanpy>XeHHs

rpaHnLsa MiLHOCTI Npy po3TsraHHi, MNa

ynbTpassykoBa [Jedekrockonisa, Y3 ae-
dekTockoniss (MeToa HepyWHIBHOMO KOHT-
ponio)

HernerosaHu meTan

¢hasoBa pjarpama cTtaHy OfHOKOMMOHEHT-
Horo matepiany

nepeoxonomKeHHs [MaTepiany]
HeaonikaHHs!, HEMOBHE CMiKaHHSA

NignoBEepXHEBUN LWap, MNPUNOBEPXHEBUN
wap

HepiBHOBICHE 3epHO

KOMMO3ULINHUA MaTepian 3 ogHOCMpPsAMO-
BaHWM apMyBaHHSM

OZHOHanpsiMyieHe apMyBaHHs, apMyBaH-
HS1 OO4HOHANPSAMIIEHVMI BOSIOKHaMM

yHiBEpcanbHa cucTema Mo3HaYeHHs Me-
Tanis i cnnaeis (CLUA)

ene]M%TapHa KOMipKa [kpucTaniyHoi rpa-
TKN
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unlimited solubility HeorpaHnyeHHas pacTopuMoCTb HeobMexXeHa PO3YNHHICTb

unstable state HeycToM4YMBOE COCTOSHME HeCTINKWUIN cTaH

unsteady state HeyCTaHOBWBLLEECS] COCTOSIHME HeycTaneHun cTaH

ununbium (chemical ele- yHyHOWI (3KapTyTb) (XMMUYECKUIA SMEMEHT  YHYHOIN (ekapTyTb) (XiMiYHWIA enemeHT
ment Ne 112) KIQ 112) KIQ 112)

ununhexium (chemical ele- akanonoHun (xummdeckun anemeHT Ne 116)  ekanonoHin (xiMmiyHuiA enemeHT Ne 116)
ment Ne 116)

ununnilium (chemical ele- yHyHHUNWUIA, JapMWTaaTMA  (XMUMUYECKUI  YHYHHIMIA, gapMwTaarin (XimidHui ene-
ment Ne 110) anemeHT Ne 110) MeHT Ne 110)

ununoctium (chemical ele- 3kasmaHauus (xumudeckun anemeHT Ne  ekaemaHauis (XimidHun enemeHT Ne 118)
ment Ne 118) 118)

ununpentium (chemical akaBucmyT (Xummnyeckuin anemeHT Ne 115) ekaBicMyT (XiMivyHMI enemeHT Ne 115)
element Ne 115)

ununquadium (chemical yHyHKkBagmMm (9KacBuHeL) (XMMUYECKUA  YHYHKBaAiN (ekacBuHeupb) (XiMiYHWWA ene-
element Ne 114) anemeHT Ne 11&) mMeHT Ne 114)

ununseptium (chemical skaacTaTt (XumMu4eckuin anemeHT Ne 117) ekaacTtar (XiMmiYHu enemeHT Ne 117)
element Ne 117)

ununtrium (chemical ele- yHyHTpUI (éBKaTaJ'IJ'IVIVI) (XMMmnyecknin ane- KIHyHTgiVI (exatanin) (XiMiYHMI enemMeHT
ment Ne 113) MeHT Ne 113) 0°113)

unununium (chemical ele- yHyHyHUIn (3Ka30M0TO) (XMMWYECKUA 3ne-

ment Ne 111)
uranium (chemical element
Ne 92)

urea resin

vacancy

vacancy
diffusion

vacuum atomization

(substitutional)

vacuum degassing (VD)
vacuum infiltration
vacuum refining
vacuum sintering

valence band
valency band (aHrn.)

valence electron

valenc (aHrn.),
(amep.

Van der Waals bond (force)
vanadium (chemical element
Ne 23)

(amep.),

valence

vapor (vapour)

vapor deposition
vaporization

vaporization temperature
vaporous state
vapour-phase precipitation

Vickers  hardness  (HV),
Vickers hardness number,
diamond pyramid hardness,
diamond pyramid number

Vickers hardness test (syn.
diamond pyramid hardness
test)

vinyl

MeHT Ne 111)
ypaH (xumunyeckuin anemeHT Ne 92)

Kap6aMI/I,£lHa$| cMona

Vv

BakaHcug (ToueyHblii AedekT B KpucTan-
nMYeckoii peLueTke)

andpdpy3unsi o BakaHCUOHHOMY MEXaHU3My

BaKyyMHOE€ pacrbifieHne, pacrbifeHme B
BaKyyM

BaKyyMHasi ferasauus

BakyyMHasi nponuTka

BaKyyMHasi oumcTka

Ba|§yyMHoe cnekaHve (criekaHue B Bakyy-
mMe

BaneHTHaa 30Ha

BaneHTHbIN QNEeKTPOH
BalieHTHOCTb

BaH pnep Baanbca cBs3b (cvna)
BaHagun (xumuyeckui anemeHT Ne 23)

nap, napbl
ocaxaeHue 13 rasoBow dasbl
ncnapeHue

Temneparypa ncnapeHus
napoobpasHoe COCTOsIHNE

KOHAeHcaLuMsi N3 naporasosoii askl, oca-
XOeHWe u3 napora3oBoi (hasbl (MeTof
Noy4YeHUs MOPOLLIKOB)

TBEpAOCTb no Bukkepcy (HV)

ucnblTaHne matepuana Ha TBEPAOCTb MO
Bukkepc [BﬂaBJ’IVIBaHVIeM anmMmasHoun nu-
pamMunabl

BMHUN (nonumep oOLlero HasHayeHwus,
npeacTaBuTeNb rPYNMbl BUHWUIIOB)

HYHYHIA (€Ka30moTo) (XiMiYHWUIA enemeHT
KIQ 1%’1)
ypaH (XiMiyHuIn enemeHT Ne 92)

kapbamigHa cmona

BaKaHCisl (TOUKOBUI OedeKT y KpucTaniy-
Hin rpaTLi)

OMdoy3is No BakaHCIMHOMY MeXaHi3my

BaKyyMHE PO3MUIIEHHs, BaKyyMHE pO3nu-
MIOBaHHS!, BaKyyMHe PO3rMOpOLLEHHS, PO3-
MUNEHHS Y BakyyMi, PO3NuIoBaHHs Y Ba-
KYyMi, pO3MOpOLLEHHs y BaKyyMi

BaKyyMHa gerasauis

BaKyyMHe NpOCOYEHHS

BaKyyMHe OYMLLEHHS

BaKyyMHe ChikaHHsi, CnikaHHS y BaKyyMi

BarneHTHa 30Ha

BaNeHTHUIA eNeKTPOH
BaIEeHTHICTb

BaH nep BaanbcoBuit 3B'a30k (cuna)
BaHagin (ximiyHun enemeHT Ne 23)

napa, napu
OCafXeHHs 3 ra3oBoi asu
BMNApOBYBaHHS
Temnepartypa BMNapoBYBaHHS
naponogibHuii ctaH

KOHOeHcaliss 3 naporasosoi pasu, oca-
[DKEeHHs 3 naporasosoi asmn (MeToa ofe-
pXaHHs1 MOPOLLKiB), rasodasHun MeTo[
ofepXaHHs NOPOLLKiB

TBepAicTb 3a Bikkepcom (HV)

BUNpoBYyBaHHS MaTepiany Ha TBepaicTb
3a Bikkepcom [BAaBIOBaHHSAM arMasHoi
nipamigu

BiHiN (nonimep 3aranbHOro MnpuaHadYeHHs,
NPeACcTaBHUK rPynu BiHinNiB)
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vinylidene fluoride

viscoelasticity
vitreous silica
vitrification

void, cavity, caverne

volatility, volatileness
volume
volume defect, 3D defect

volume diffusion

volume fraction of fibers,
fiber volume fraction

vulcanization

water absorption

water  hardening, water

guenching

water permeability
water-hardening steel
watt, W

waveness
waviness height

waviness width

wear
wear debris

wear factor
wear life

wear resistance
weathering steel
weber, Wb

weight
weldability

welding
wet density

wet grinding, wet milling
wettability

whisker-reinforced compos-
ite

whiskers,
fibres

white cast iron

white ceramics
width

wood

work hardening

monocrystalline

BUHUNMOeH dTtopug (nonumep obLiero
HasHayeHusi, npeacTaBuTenb rpynnbl BU-
HWMOB)

BA3KOYNPYrocTb
KBapLEBOE CTEKIIO
BUTPUGMKALMA, CTEKIOBaHUE

pakoBWHa, MOMNoCTb, NycTtoTa (aedekrt ma-
Tepuana)

netyyecTb (CBOMCTBO BeLLecTBa)
obbem

06beMHbIN AedeKT, TPexMepHbI aedekt
[kpucTannuyHoun pelueTku]

ob6bemHasn anddyaus

0o6bemMHas MroTHOCTb BOMOKOH (OTHOLUe-
Hve obbema BOMOKOH K 0b6bemMy Bcero
KOMMo3nTa)

ByfKkaHu3auusi (Mpouecc npeBpaLleHns
kayyyka B pesuHy

W

BOAOMNOrmoLweHne (CBOMCTBO maTtepuana)
3akarnka B Boge

BOOOMNPOHMLIAEMOCTb
cTanb, 3aKaneHHas B BOAe
BaTT (eAvHULa n3MepeHns MoLHOCTK), BT

BOJTHUCTOCTb [I'IOBerHOCTVI MaTepmana]

BbiCOTa MPOMUNA BOMHbI [BOMHUCTON MO-
BEPXHOCTN MaTepuanal

LWMprHa npocunsa BOIMHbI [BONMHWUCTOW MO-
BEPXHOCTN MaTepuanal

MEXaHN4YeCKNIA N3HOC
NpoAyKTbl USHaLlMBaHUA, NPOAYKTbl U3BHOCA

ko3 purumeHT n3Hoca
[ONroBe4YHOCTb C y4eTOM M3HOCa

N3HOCOCTOWMKOCTb
cTanb, CToMKas kK aTMOCepHON KOppo3nm

BeGep (eguHuua M3MepeHust MarHUTHOro
notoka), B6

BEC
cBapuBaemMocTb (CBOMCTBO MaTepuana)

cBapka (npovecc)

MIOTHOCTb MaTepuana C y4eToMm copep-
Xallencsa B HeM Bnaru

MOKPO€ U3MerbyeHne, MOKpbIA pasmon
CcMaynMBaeMocCTb (CBOMCTBO MaTepuana)

apMUPOBaHHbIA YCaMU  KOMMO3WULIMOHHBIN
maTtepuan

YyCbl, BUCKepbI (MOHOKpVICTaJ'IJ'IM‘-IeCKVIe
BOJ1IOKHa, HUTeBUOHbIE KpI/ICTaJ'IJ'IbI)

OenbIin YyryH

Genasi kepamuka
LIMpuHa

[epeBo
HarapToBKa, Haknen

BiHiNiAeH dTopua (nonimep 3aranbHOro
Npu3HaYeHHs1, NPEACTaBHUK rPynu BiHINIB)

B'SI3KOMPY>KHICTb
KBapLeBe CKIo
BiTpMiKaLis, CKnyBaHHs

pakoByHa, NOpOXHWHA, nycTtoTa (aedekt
MaTepiany)

neTKiCTb (BNACTUBICTb PEYOBUHN)

ob'em

ob6'eMHUIA gedeKkT, TpUBUMIpHUIA AedekT
[kpucTaniyHoi rpaTku]

06’ emHa andysis

oG'eMHa rycTuHa BOIOKOH (BiQHOLLUEHHS
o6'e|3/|y BOJIOKOH A0 06'eMy BCbOro KOMMO-
3nTy

BYIiKaHi3aLisi (Mpouec NepeTBOPeHHs Kay-
YyKy B PE3VHY

BOAOMNOrNMHaHHA (BnacTuBiCTb MaTepia-
ny)

rapTyBaHHS 3 OXOMOKEHHAM y BOAi, rap-
TyBaHHSA y BOAi

BOD.OI'IpOHI/IKHiCTb
cTanb, 3arapToBaHa y BOAi

B_e)\T'Ié (oAVHMUA BUMIpIOBAHHS MOTYXHOC-
Ti), BT

XBUMACTICTb [MOBEPXHI MaTepiany]

BMCOTa Npodinto XBuni [XxBunacToi nosep-
XHi maTepiany]

LIMpyHa Npodifnto XBuNi [XBMNACTOI noBse-
pxHi maTtepiany]

MexaHivyHe 3HOLWYBaHHA, cnpauboBYyBaHHA

NPOAYKTW 3HOLUYBaHHS, MPOAYKTU 3HOCY,
NPOAYKTM CcrpauboByBaHHS

KOeQiLliEeHT 3HOLLYBaHHS

[OBrOBIYHICTb 3 ypaxyBaHHAM cnpauto-
BaHHA

3HOCOCTINKICTb
cTanb, CTillka 0o aTtMocdepHOoi kKopoaii

Bebep %O,D,VIHMLI,H BUMIpYy MarHiTHoro no-
TOKY), B

Bara

30aTHiCTb [0 3BaploBaHHA (BNacTMBICTb
marepiany)

3BaploBaHHSA (npowec)

WiNbHICTL MaTepiany 3 ypaxyBaHHSM BO-
noru, o MiCTUTbCS Y HbOMY

MOKpe [ApiBHEeHHs1, MOoKpe noapibHeHHS,
MOKpUI po3men

3MOYYBaHICTb, 34aTHICTb 4O 3MOYyBaHHS
(BnactumBicTb matepiany)

apMoBaHuii Bycamu KOMMO3WLNHWUIA Mma-
Tepian

BYyca, BiCKepn (MOHOKPUCTani4Hi BOSIOKHa,
HUTKONOAIOHI kpucTanm)

Oinuin yaByH

Gina kepamika

LIMpuHa

AepeBo
HarapTOBYBaHHs!, Haknen
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workability

working

working point (glass)
wrought alloy

xenon element

Ne 54)
x-rays

(chemical

yarn
yield before break (fracture)

yield strain

yield strength, yield point,
yield stress, Pa

yielding

Young's modulus (syn. elas-
ticity modulus), Pa

Kjtterbium (chemical element
o 70)

Kjttrium (chemical element
o 39)

zinc  (chemical element
Ne 30)
zirconium (chemical element
Ne 40)

zone refining

obpabaTbiBaeMOCTb, NPUrOAHOCTL K 06paboTke
obpaboTka (00N TEPMUH)

Temnepartypa opMOBKU [CTekna]
aedopmMupyemblin (KOBOYHbLIN) cnnas

X

KCEHOH (xvmuyecknin anemeHT Ne 54)

PEeHTreHoBCKNne ny4un

Y

XKIYT, NYYOK HUTEN

Teky4yecTb [0 TpelumHbl (NpuHUMN BbiGopa
mMaTepuana npv pauvoHaribHOM MpOEeKTU-
pOBaHUM KOHCTPYKUMIA NoA  AaBlEHMeM
rasa, y4uTbiBalOLMA OCOBYD OMacHOCTb
MOCNeACTBUI XPYMNKOTO pa3pyLUeHust)

Jedopmauys npefena Teky4yecTu

npegen Teky4vyecTtu, HanpsaxeHue npenena
TeKy4ecTuy, lI'la

TeKkyyecTb (nepexog B nnacTuyeckoe Co-
CTOSIHME)

Moaynb  (KoacpduumneHT
npoAoneHon ynpyroctu, [la

nTTEpbun (xnmmdeckuii anemeHT Ne 70)

FOHra, mogynb

nTpun (Xummndeckunin anemeHTt Ne 39)

Z

UUHK (xumundeckuii anemeHT Ne 30)
LMPKOHUI (XuMmndeckuin arniemeHT Ne 40)

30HHasi ouncTka [cnnasal

06pobntoBaHiCTb, 34aTHICTb 40 06PO6KM
06pobka (3aranbHun TepMiH)
Temnepartypa opMOoBKu [ckna]
nedopmiBHUiA (KyBarnbHUI) cnnas

KCEHOH (Ximi4HMI enemeHT Ne 54)

PEHTreHiBCbKi NPOMEHI

LAXIYT, MYYOK HUTOK

TEKydicTb [0 TPilWMHM (NpuHUMn BUGOpY
matepiany npu pauioHanbHOMY MNPOEeKTy-
BaHHI KOHCTPYKLIiMN nif TUCKOM rasy, Lo
BpaxoBye 0cob6nmBy HebesneuHicTb Hac-
NigKiB KPUXKOro pynHyBaHHS)

nedbopmaLis rpaHuLi Teky4ocTu

rpaHNLSA TEKYYOCTi, HanpyXeHHs1 rpaHuLi
TekyyocTu, Ma

Tel)(y‘-IiCTb (nepexig 4O NnacTU4YHOro cra-
Hy,

moaynb (koediuieHT) KOHra, mogdynb no-
3[0BXHbOI NPYXHOCTI, MNa

iTepGint (ximiyHun enemeHT Ne 70)

iTpin (XiMiyHNA enemeHT Ne 39)

UMHK (XiMiyHUA enemeHT Ne 30)
LMPKOHIN (XiMivHMA enemeHT Ne 40)

30HHE OuMLLEeHHs [cnnaBy]
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ASCE
ASEE
ASM
ASME
BLU
BTU
BUE
CAD
CADAM
CAE
CAI
CAM
CAPP
CAQC
CAT
CATI
CBN
CFRP
CHM
CIM
CIMS
COD
CVD
CW
DBTT
DFW
DP
DPH
DT
DWT
EBM
EBW
ECD
ECG
ECM

1.2 Important Abbreviations

American Society of Civil Engineers
American Society for Engineering Education
American Society for Metas (now ASM International)
American Society of Mechanical Engineers
Basic length unit

British thermal unit

Built-up edge

Computer-aided design; computer-aided drafting
Computer-aided design and manufacturing
Computer-aided engineering
Computer-aided instruction

Computer-aided manufacturing
Computer-aided process planning
Computer-aided quality control
Computer-aided testing

Computer-aided testing and inspection

Cubic boron nitride

Carbon-fiber reinforced plastic

Chemical machining

Computer-integrated manufacturing
Computer-integrated manufacturing system
Crack opening displacement

Chemical vapor deposition

Cold welding

Ductile-to-brittle transition temperature
Diffusion welding (bonding)

Degree of polymerization

Diamond pyramid hardness number, Vickers (obsolete; see HV)
Dynamic tear (test)

Drop weight test

Electron-beam machining

Electron-beam welding

Electrochemical deburring

Electrochemical grinding

Electrochemical machining
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36
37
38
39
40
41
42
43

45
46
47
48
49
50
51
52
53

55
56
57

58
59
60
61
62
63

65
66
67
68
69
70
71

EDG
EDM
ESW
EXW
FCAW
FOW
FRP
FRW

GFRP
GMAW
GRN
GTAW
HB
HDPE
HERF
HIP
HIPS
HK
HMC
HMS
HR

HSLA
HSS
HV
|EEE
IE
IME
1SO
ITS
IVD
JS
JSME
JSTPE
KHN
LBM

Electrical discharge grinding
Electrical discharge machining
Electroslag welding

Explosion welding

Flux cored arc welding

Forge welding
Fiberglass-reinforced plastic
Friction welding

Flash welding

Graphite fiber reinforced plastic; Glass fiber reinforced plastic
Gas metal arc welding
Glass-reinforced nylon

Gas tungsten arc welding
Brinell hardness number

High density polyethylene
High energy rate forming

Hot isostatic pressing

High impact polystyrene
Knoop hardness number

High strength molding compound
High modulus strength

Rockwell hardness number, including scales such as HRA, HRB,
HRC, etc.

High strength low-alloy (steels)

High speed steel

Vickers hardness number

Institute of Electrical and Electronic Engineers
Institute of Industrial Engineers

Institution of Mechanical Engineers
International Standards Organization
International temperature scale

lon vapor deposition

Japanese Industrial Standard

Japan Society of Mechanical Engineers
Japan Society for Technology of Plasticity
Knoop hardness number (obsolete; see HK)
L aser beam machining
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72
73
74
75
76
7
78

79
80
81
82
83

85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107

LBW
LIM
LMC
MIG
NACE
NAE
NAS

NASA
NDI
NDT
NDTT
OAW
OFC
OFW
OHW
P/IF
P/M
PA
PAW
PAM
PAC

PCD
PE
PEW
Pl
PMMA
PP

PS
PTFE
PVC
PVD

RPW
RRIM
RSM

Laser beam welding

Liquid injection molding

L ow pressure molding compound; least material condition
Metal inert gas; gas metal arc welding

National Association of Corrosion Engineers (USA)
National Academy of Engineering (USA)
National Academy of Sciences; National Aerospace Standards
(USA)

National Aeronautics and Space Administration
Nondestructive inspection

Nondestructive testing; nil ductility transition
Nil ductility transition temperature
Oxyacetylene welding

Oxyfuel gas cutting

Oxyfuel welding

Oxyhydrogen welding

Precision forging

Powder metallurgy

Polyamide

Plasma-arc welding

Plasma-arc machining

Plasma-arc cutting

Polycarbonate

Polycrystalline diamond

Polyethylene

Percussion welding

Polyimide

Polymethylmethacrylate

Polypropylene

Polystyrene; polysulfone
Polyterrafluoroethylene (Teflon)

Polyvinyl chloride

Physical vapor deposition

Reduction in area

Projection welding (resistance)

Reinforced reaction injection molding

Rapidly solidified materia
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108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143

RSP
RSPD
RSW
RT
RW
SAN
SAP
SAW
SEM
SESA
SIC
SME
SPE
SPF/DB
SSW
STQ
SW
TCM
TEM
TFE
TiC
TIG
TiN
TTT
TZM
UHM
UM
USM
usw
UTS
VHN
wcC
WFS
WQ
YAG
ZD

Rapid solidification process

Rapid solidification plasma deposition
Spot welding (resistance)

Room temperature

Resistance welding

Styrene acrylonitrile

Sintered aluminum powder

Submerged arc welding

Scanning electron microscope

Society for Experimental Stress Analysis
Standard Industrial Classification
Society of Manufacturing Engineers
Society of Plastics Engineers
Superplastic forming/diffusion bonding
Solid state welding

Solution treated and quenched

Stud welding

Thermochemica machining
Transmission electron microscope
Tetrafluoroethylene

Titanium carbide

Tungsten inert gas; gas tungsten arc welding
Titanium nitride

Time temperature transformation
Titanium-zirconium-molybdenum alloy
Ultra high modulus

Ultrasonic machining

Ultrasonic machining

Ultrasonic welding

Ultimate tensile strength

Vickers hardness number (obsolete; see HV)
Tungsten carbide

Wet flexural strength

Water quenched

Y ttrium aluminum garnet

Zero defect
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1.3 Symbols, Dimensions, and Units
Table 1.1 Base Sl Units
Tabnuua 1.1 OcHoBHi oanHuui Cl
Name of Value Sl units
No Sym- English Dimen-
" | bol Russian sions English Russian Ukrainian
Ukrainian
1 | |length L m M M
JUIAHA (meter) (meTp) (meTp)
JIOBXKHHA
2 | m |mass M kg KT KT
Mmacca (kilogram) | (xmtorpamm) | (kitorpam)
Maca
3 t [time T S C C
BpeMs (second) | (cexynma) | (cekymma)
gac
4 | |electric current | A A A
CHJIA DJIEKTPUIECKOTO (ampere) (ammep) (ammep)
TOKa
CHJIa CICKTPUYHOTO
CTPYyMY
5 T [thermodynamic 0 K K K
temperature (kelvin) | (kenbBuH) | (KeabBIH)
TepMOJUHAMHYCCKAS
TeMIepaTypa
TepMOJUHAMIYHA
TeMIieparypa
6 | N [amount of substance N mol MOJIb MOJIb
KOJIMYCCTBO BEIIECTBA
KUIbKICTh PEUOBHHU
7 | |luminousintensity J cd KT KII
cuja CBeTa (candela) | (xammena) | (kaHmgena)
CHJia CBITJIA
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Table 1.2 Sl Supplementary Units
Tabnuusa 1.2 Hopatkosi oanHuui Cl

Name of Value Sl units
No Sym- English Dimen- English Russian Ukrainian
" | bol Russian sions
Ukrainian

1 |« B |planeangle 1 rad pan pan
IUTOCKHH yTOJI (radian) | (pamuman) (pamian)
IIJIOCKUM KYT

2 solid angle 1 s cp cp
TEJICCHBIA YTOJ (steradian) | (crepaauan) | (cTepasian)
TIJIECHUHN KYT

Table 1.3 Sl Special Named Derivative Units
Tabnuuya 1.3 ToxigHi oguHumui Cl, wo matoTb cneuianbHy Ha3By

sHEeprus, pado-
Ta, KOJIMYECTBO
TeIIa

eHepris, po0ora,
KUTBKICTD TeIjIa

Name of Value Sl units
No English Dimen- S| base units
' Russian sions English | Russian | Ukrainian | relationships
Ukrainian

1 3 4 5 6 I 8

1] f [frequency T! Hz Iy I 1Tu=1c"
4acToTa (hertz) | (repu) | (repm)
JacToTa

2 force, weight LMT? N H H 1H=
CHJIA, BEC (newton) |(aproToH)| (HBIOTOH) | =1 kr-M/c?
cuja, Bara

3 pressure, me- L*MT™ Pa Ila Ila 11la =
chanical stress (pascal) |(mackams)| (mackans)| =1 H/m?
JIaBJICHUE,
MEXaHHICCKOC
HaIpsDKEHHE
THUCK, MEXaHIYHE
HaIpy>KCHHS

4 work, energy, LMT™ J K T 1 Jik=
quantity of heat (joule) |(mxoymas)| (mxoyas)| =1H-m
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Table 1.3 (continued)
Tabnuusa 1.3 (NpogoBXeHHSs)

3

6

7

8

power, energy
flux

MOIITHOCT,
MIOTOK SHEPIUU

ITOTY>KHICTD,
MOTIK €HEePrii

L°MT3

(watt)

Bt
(BarT)

Bt
(BarT)

1Br=
=1 JIx/c

charge, quantity
of electricity

AIEKTPUYECKUI

3apsn, KoJnye-

CTBO 3JIEKTpUYE-
CTBa

EIEKTPUYHUN
3aps, KUIbKICTh
CICKTPUKH

Tl

C
(coulomb)

(xyJ0H)

Kn
(xys0H)

1 Kn=
=1 A-c

o, U,

potential differ-

ence, electromo-
tive force (emf),
voltage

AJICKTPUYECKUI
MTOTEHIIUAI, Pa3-
HOCTbB JJICKTPH-
YECKHX MOTEH-
[IAAJIOB, DJICK-
TPUYCCKOEC Ha-
MPsDKEHUE, DJIeK-
TPOJABHXKYIIIAS
cuna (2/1C)
CIICKTPUYHUI
MOTEHIIIAJI, Pi3-
HUIIS CJICKTPUY-
HHUX IIOTEHI{Ia-
JiB, eJIEKTPUYHA
HaIpyra, eJIeKT-
popyIiiiHa cria
(EPC)

L°MT31?

(volt)

(BoJtbT)

(BoJIBT)

1B=
=1BT1/A
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Table 1.3 (continued)
Tabnuusa 1.3 (NpOAOBXKEHHS)

3

6

i

8

(oo]l oy

Om

electric(al) ca
pacitance

OJICKTpHUUYCCKaA
CMKOCTBb

CICKTpUYHA
€MHICTH

L-2M -1T4| 2

(farad)

)
(bapana)

@
(apaa)

1=
=1 Kiu/B

electric(al)
resistance

AIEKTPUYECKOE
COIIPOTHUBIICHUE

€JIEKTPUYHUI
omip

L°M T3

(ohm)

Om
(om)

Om
(om)

10m=
=1 B/A

10

electric(al)
conductivity

QJICKTpHUYCCKasd
MMpOBOAUMOCTD

CIEKTpUYHA
MIPOBIAHICTH

L-ZM-lTSIZ

(siemens)

Cm
(cumenc)

Cm
(cumenc)

1Cm=
=1 0Om™*

11

magnetic flux

MarduTHBIA
MOTOK

MArHITHUH TOTIK

L°MT21?

Wb
(weber)

B6
(Bebep)

B6
(BeGep)

1 Bo6=
=1 B-c

12

induction (mag-
netic flux den-
sity)
MAarHuTHas UH-
naykius (rmoT-
HOCTH MarHuT-
HOT'O TI0TOKA)

MarHiTHa 1HIyK-
ist (rycTrHa
Mar"diTHOI'O
IIOTOKY)

MT??t

(teda)

Tn
(Tecina)

Tn
(Tecna)

1Tn=
=1 B6/m°

13

L, Lm

inductance

HHAYKTHUBHOCTD,
B3aMMHas UH-
AYKTHBHOCTb

1HIYKTUBHICTb,
B3aEMOTHTYKTHU-
BHICTH

L°MT ™1™

(henry)

I'n
(rerpu)

I'n
(renpi)

1I's=
=1 B06/A
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Table 1.3 (finished)
Tabnuusa 1.3 (3aKiH4eHHs)

N

3

N

7

8

14

luminous (light)
flux

CBETOBOU ITOTOK
CBITJIOBUH MOTIK

Im
(lumen)

M
(mromen)

M
(mromen)

1 nm=
=1 ka-cp

15

illuminance
OCBEIIEHHOCTD
OCBITJIEHICTH

(lux)

K
(mroKcC)

JK
(mroKc)

1 ax=
=1 nm/m?

16

activity (of ara
dioactive source)

aKTUBHOCTH (pa-
JTHOAKTUBHOTO
HUCTOYHHKA)

aKTUBHICTH (pa-
JII0aKTUBHOTO
JUKepena)

Bq
(bec-
querel)

bk
(Oexke-
penb)

bk
(Gexke-

peb)

1 bk=
=1¢*

17

absorbed radia-
tion doze, kerma

HOTJIOIIECHHAST
n03a (MOHHU3H-
PYIOIIETO U3ITy-
YCHHUS), YICITb-
Has TepeaaHHast
SHEPIus, KepMa

MOTJIMHEHA /1032
(onizyro4oro
BUIIPOMIHIOBaH-
Hs1), TATOMA TIe-
pelaHa eHepris,
KepMa

L2-|--2

Gy
(gray)

(rpoii)

(rpei)

1Tp=
=1 JIx/xr

18

radiation doze
(equivalent)

9KBUBAJICHTHASI
no3a (MOHU3UPY-
TOIIIErO M3JTyUe-
HUST)

€KBiBaJICHTHA
no3a (ioHi3yro-
4Oro BUIPOMI-
HIOBaHHS)

| 2T2

(sievert)

3B
(3uBepT)

3B
(3iBepT)

13B=
=1 Jx/kr
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Table 1.4 Sl Derived Units of Space and Time
Tabnuuya 1.4 TloxigHi ogMHMLI BENMYMH, WO ONMCYOTb NPOCTIp i Yac
Name of Value _ Sl units
No. | Sym- English Dimen- . _ -
bol Russian sions English Russian Ukrainian
Ukrainian

1 | ® |angular velocity 7T st ¢t ¢t
yriaoBast (Kpyrosasi) dac- (rad/s) (pan/c) (pan/c)
TOTA, YIJIOBasi CKOPOCTh
KyToBa (Kpyrosa) 4acro-
Ta, KyTOBA IBHJIKICTh

2 | « |angular acceleration T? rad/s’ pan/c® pan/c’
YTJIOBOE YCKOPEHUE
KYTOBE IPHCKOPCHHSI

3 v |velocity LT m/s m/c m/c
CKOPOCTh
IBUIKICTD

4 | a |acceleration LT? m/s? m/c? m/c®
YCKOpEHHE
IPUCKOPCHHSI

5 | g |acceleration dueto LT? m/s’ m/c? m/c?
gravity
YCKOpEHHE CBOOOTHOTO
naJCHus, [PaBUTALOH-
HOE YCKOpPEHHUE
MIPUCKOPEHHSI BIILHOTO
IaIiHHs, TpaBiTaliiiHe
IPUCKOPCHHSI

6 Q, ﬂ, y pIane angle 1 rad pan pan
TUTOCKHN yToJI (radian) | (pamman) | (pamian)
IJIOCKUM KYT

7 0 |solidangle 1 S cp cp
TEJICCHBIH YT Ol (steradian) | (crepamuan)| (crepa-
TIJIECHUN KYT TiaH)

8 | AS |area L° m- M M
IJIOIATH
oA

9 | V |volume L3 m° M M
00BeM

00’ eMm
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Table 1.5 Sl Derived Units of Periodic Processes and Phenomena
Tabnuuya 1.5 TloxigHi oguHMLUI BENMYKH, WO ONUCYOTb NePiognYHI
npouecu Ta siBuLLa
Name of Value S| units
No Sym- English Dimen-
" | bol Russian sions English Russian | Ukrainian
Ukrainian

1 2 3 4 5 6 7

1 | f [frequency T Hz I'n I
4acToTa (hertz) (repm) (repm)
yacToTa

2 | n |rotational frequency T rl's 06/c 06/c
4acTOTa BpallCHUs
o0epTaHHS YacTOTa

3 t |period T S c c
IEPHOJ (second) | (cexynna) | (cexyHnma)
nepio

4 r |relaxation time T S C C
BpEMS peIaKCalnu
yac pejakcarii

5 | o |angular velocity Tt st ¢t ¢t
yrioBas (Kpyrosasi) (rad/s) (pan/c) (pan/c)
4acToTa, yriioBas
CKOPOCTh
KyToBa (Kpyrosa)
4acToTa, KyToBa
IIBUAKICTD

6 1 |wavelength L m, A M M
JIUTMHA BOJIHBI
IOB)KMHA XBUIII

7 S5 |damping coefficient T st ¢t ¢t
Kod(ppunueHT 3aTyxa-
HUS
KOe(iIlI€HT 3racaHHs

8 A |damping decrement — — - -

(logarithm)
JorapuMUISCKU

ACKPCMCHT 3aTyXaHHU:A

norapuMidHUN
JEKPEMEHT 3racaHHs
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Table 1.6 Derived Units of Mechanical Values
Tabnuua 1.6 TloxigHi ognHWLI MeXaHIYHUX BENUYMH
Name of Value Sl units
No Sym- English Dimen-
" | bol Russian sions English Russian | Ukrainian
Ukrainian

1 2 3 4 5 6 7

1 density LM kg/m3 KT/M® Kr/M°
IJIOTHOCTh
I'YCTHHA

2 | p [|linear density LM kg/m Kr/M Kr/M
JIMHEMHAs MIIOTHOCTh
JiHIHA TYCTUHA

3 | pa [surfacedensity LM kg/m* Kr/M° Kr/m°
MMOBEPXHOCTHAA IJIOT-
HOCTh
MMOBEPXHEBA I'YCTUHA

4 | 5 |specific gravity, L“MT™ N/m? H/m® H/m®
specific weight
YIEJIbHBIA BEC
MIMTOMA Bara

5 |F, Fg force, weight LMT™ N H H
CHIIa, BEC (newton) | (HproTOH) | (HBIOTOH)
CUJIa, Bara

6 | p |pressure L*MT™ Pa Ila Ia
JIABJICHUE (pascal) | (mackanb) | (mackasb)
THCK

7 | o |normal stress L*MT™ Pa Ia Ia
HOpPMAaJIbHOE (pascal) | (mackams) | (mackais)
HanpsiHKeHUe
HOpMaJIbHE
HanpyKeHHS

8 r |shear stress L*MT™ Pa Ia Ia
KacarelbHOe (pascal) | (mackais) | (mackain)
HaIpsHKEHHE

JIOTUYHE HAIPYKEHHSI
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Table 1.6 (continued)
Tabnuusa 1.6 (NpOAOBXKEHHS)

3

6

7

O~

strain

(oTHOCHTEIbHASN)
JTUHEeWHas aedopmarus,
OTHOCHUTEJIBHOE
yIJIMHECHUE

(BimHOCHA) NMiHIMHA
nedopmaritisi, BITHOCHE
[IOOBKEHHS

10

shear strain

(oTHOCHUTEIIBbHAS) Jie-
dbopmanws ciBura
(BimHOCHA) Aedopmarris
3CYBY

11

modulus of elasticity
(Y oung's modulus)
MOJyJlb YIIPYTOCTH,
moxyJib FOHra

MOJYJIb PYHOCTI,
Moayiab FOHra

LIMT?

Pa=N/m’
(pascal=
=newton/m?)

I1a
(mackain)

ITa
(mackain)

12

shear modulus

MOJYJIb CABUTA, MOAYJIb
Kyinona

MOJYJIb 3CYBY, MOAYJIb
Kynona

L*MT*

Pa=N/m*
(pascal=
=newton/m°)

[1a
(mackasp)

ITa
(mackaip)

13

bulk modulus

MOJYJIb 00BEMHOTO
CKaTHsI, MOJYJIb O0OBEM-
HOW yIIpyTroCTH, MOAYJIb
BCECTOPOHHETO CHKaTHs

MOJYJIb 00’ EMHOTO CTH-
CKY, MOIYJIb 00’ €eMHOT
MPY>KHOCT1, MOJIYJIb
BCEOIYHOI0 CTUCKY

LIMT?

Pa
(pascal)

[1a
(rmackain)

ITa
(mackain)

14

viscosity coefficient
(dynamic)
JTUHAMUYECKUH KOd (-
(UIIUEHT BSI3KOCTHU
TUHAMIYHAHN KOe(IieEHT
B’ SI3KOCTI

LImT?

Pa.s

IIa-c

IIa-c
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Table 1.6 (continued)
Tabnunuysa 1.6 (3aKiHYEeHHS1)

1 2 3 4 5 6 7

15 | v |viscosity coefficient (ki- | 2T m?/s M7c Mc
nematic)
KUHEMaTU4YECKUI
KOA(DPUIIUEHT BA3KOCTH
KiHEeMaTHIHUH
KO€(IIIEHT B’ I3KOCTI

16 | & |coefficient of surface MT™* N/m H/m H/m
tension
Kod(ppunreHT
TTOBEPXHOCTHOTO
HATSKCHUS
KOe(IIEHT
IOBEPXHEBOI'O HATATY

17 A, W |work L‘MT™ J TIx Tl
pabota (joule) (mxoyib) | (mKoyIIb)
poboTa

18 | E |energy L°MT ™ J Tk JIPS
SHEPIHUs (joule) (mxoyib) | (KOYIIB)
eHepris

19 | Ep, |potential energy L*MT? J JIx T

U |norenunanbuas sueprus (joule) (mxoyib) | (IKOYIB)

MOTEHINIAJIbHA CHEPTis

20 |E, T |Kinetic energy L*MT? J Tk JIx
KAHETHYECKast SHEPTUs (joule) (mxoyib) | (KOYIB)
KIHeTHYHA CHEpris

21 | w |energy per unit volume | LIMT? Jym® Tox/v® Thk/m®
00bEMHas TIJIOTHOCTD
SHEPTUH
00’ eMHa ryCcTUHA
eHeprii

22 | P |power L‘MT™ W Br Br
MOII[HOCTb (watt) (BatT) (BarT)
HOTYKHICTh

23 | p |momentum LMT™ (kgm)/s | (kr-m)lc | (xr-m)lc
UMITYJIBC, KOJTUIECTBO
JIBHYKCHUS
IMITYJIBC, KUTBKICTb PYXY
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Table 1.7 Sl Derived Units of Heat Values
Tabnuua 1.7 [MoxigHi oanHWLI TeNNOBUX BENUYNH

No.

Sym-
bol

Name of Value

English
Russian
Ukrainian

Dimen-
sions

Sl units

English

Russian

Ukrainian

3

4

5

6

7

(e

o

thermal expansion
coefficient (linear)
TEMIIEPaTypPHbIN
KOd(pHUIIUEHT TUHEH-
HOI'O PACIIMPEHUS

TEMIIEPATyPHUMN KOE-
(bIIieHT TIHIAHOTO
PO3LIMPEHHS

e-l

K-l

K-l

K-l

Qy

thermal expansion
coefficient (volume)

TeMIIEpaTypPHbINA KO-
s dunreHT 06beMHO-
ro pacllupeHust

TeMIEepaTypHUI
KoedimieHT 00’ eMHOTO
PO3IIMPEHHS

heat, quantity of heat

TCIIII0TA, KOJIMYECCTBO
TCIIJIOTHI

TEIUIOTA, KIJIbKICTh
TEIUIOTH

L°MT™?

(joule)

JIx
(mKoyB)

JIx
(mKoyJIB)

thermal flux
TEIJIOBOU ITOTOK
TEIUIOBUI ITOTIK

L°MT®

(watt)

Bt
(BarT)

Br
(BarT)

thermal conductivity
(coefficient of)

KodppurmeHt
TEIIONPOBOTHOCTH
KoeIIieHT
TETUIONPOBITHOCTI

LMT 30

W/(m-K)

Bt/(m-K)

Bt/(m-K)

heat transfer
coefficient

kodppunmenHt
TEeIJIOTepeIauH

Koe(]iIlieHT TeruIone-
penadi

MT 307

W/(m*K)

Br/(M*K)

Br/(M*K)
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Table 1.7 (continued)
Tabnuuya 1.7 (NpoOoBXeHHS)

N

3

6

7

thermal resistance

TEPMHYECKOEC
COIPOTHBIICHUE

TEPMIYHUM OITIp

L2M*T30

K/W

K/Bt

K/Bt

coefficient of thermal
diffusivity

K02 PUIEHT TeMIIe-
paTyponpoOBOAHOCTH
Koe(imienT TeMiepa-
TYPOIPOBITHOCTI

L2T'1

m°/s

NGl

NGl

mass heat capacity

yYACIIbHAA TCIIJIOCM-
KOCTb

IUTOMA TEIUIOEMHICTh

L 2T'26'1

J(kg-K)

JIx/ (kr-K)

JIx/ (kr-K)

10

heat capacity at con-
stant pressure
yYACIIbHAA TCIIJIOCM-
KOCTB IIpHU IIOCTOSAH-
HOM JaBJICHUU

[MMTOMA TEILIOEMHICTD
IPU OCTIHHOMY THUCKY

L2T 291

J(kg-K)

JIx/(kr-K)

JIx/ (kr-K)

11

heat capacity at con-
stant volume
yYACIbHAA TCIIJIOCM-

KOCTb ITPH IIOCTOSH-
HOM 00bEME

MATOMA TEILUIOEMHICTD
MpU MOCTIHHOMY
00’ emi

L2T 291

J(kg-K)

JIx/ (kr-K)

JIx/ (kr-K)

12

entropy
SHTPONUS
SHTPOITIS

L>MT201

JK

JIx/K

/K

13

SHEPTHsI
SHEepTis

L°MT™

(joule)

JIx

(mKoyJIB)

JIx

(mKoyJIB)
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Table 1.7 (continued)
Tabnuua 1.7 (NPOAOBXEHHS)

3

5

6

7

14

internal energy, ther-
modynamic energy

BHYTPEHHSISI SHEPTus,
TEPMOJUHAMHUYECKAS
DHEPTHUS

BHYTpIIIHS €HEPris,
TepMOJIMHAMIYHA €HE-
pris

L°MT™*

J
(joule)

JIx

(mKoyiIB)

JIx

(mKoyiB)

15

enthal py (heat content)

SHTABINUS (TEIIOCO-
JiepIKaHKe, TerioBast
¢dyukuus ['n60ca)

CHTAJIBIIIA
(TermoBMicT, TEIIOBA
dyskiris ['i06ca)

L°MT™

(joule)

JIx

(mKoyJIB)

JIx

(mKoyJIB)

16

Helmgoltz energy,
Helmgoltz function

sHeprus ['enbmrosnblia,
CBOOOIHAS DHEPTHS,
W30XOPHO-
M30TEPMUYECKUN
MOTCHITHAJ, (DYHKIIHS
I'eapMroabna

eHepris I'enbmrosbia
BUIbHA €HEPIis, 130X0-
PHO-130TePMIYHUM
MOTEHITa, QYHKITISA
I'eapmroasna

L°MT™

(joule)

JIx

(mKOyJIB)

JIx

(mKOyJIB)

17

Gibbs energy

sHeprus ['m60ca, cBo-
00IHas DHTAIBINS,
n300apHo-
M30TCPMUYECKHM T10-
TeHIHa, PyHKIUS
['u66ca

eHepris ['160ca, BinbHA
SHTaJIbMis, 1300apHO-
130TEPMIYHHUM TTOTEH-
miazi, gynkiis ['160ca

L°MT™?

(joule)

JIx
(mKOyIIB)

JIx
(mKOyJIB)
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Table 1.7 (finished)
Tabnuuya 1.7 (3aKiHYEHHS1)

1 2 3 4 5 6 7

18 | e |specific energy LT Jkg JIk/Kr Tlx/xr
ynaenbHas (MaccoBasi) (joule/kg) | (mxoyns/kr)| (mxoys/
SHEPIHs KT)
nuToma (MacoBa) eHe-
pris

19 | u |specific thermody- LT Jkg JIk/xr JIk/xr
namic energy (joule/kg) |(mxoyas/kr)| (mxoyas/
ynenbHas (MaccoBasi) KT)
TEPMOINHAMHYECCKAS
SHEPTHUs
nuroma (MacoBa) Tep-
MOJMHAMIYHA €HEPTist

20 | h |specificenthapy (heat | L2772 Jkg JIK/KT JIK/KT
content) (joule/kg) |(mxoyas/kr)| (mxoyas/
ynenbHas (MaccoBasi) KT)
SHTAJIBIIHNS
nuToma (MacoBa)
CHTaJIbIIs

21 | f |specificHelmgoltzen-| L7T? Jkg Jhx/xr Jlx/xr
ergy (joule/kg) |(mxoyab/kr)| (mxoys/
yaenbHast (MaccoBast) KT)
sHeprus ['esbMrosbia
nuToMa (MacoBa) cHe-
prisg ['enbmronbia

22 | g |specific Gibbsenergy | L2T? Jkg JIx/xr JIx/xr
ynenbHas (MaccoBasi) (joule/kg) | (mxoyaw/kr)| (mxoyis/
sHeprus ' ub0ca KT)

nuToma (MacoBa) cHe-
pris ['i66ca
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Table 1.8 Sl Derived Units of Electric and Magnetic Values
Tabnuua 1.8 [oxigHi oanHULI eNEeKTPUYHUX | MarHiTHUX BENNYNH

Name of Value Sl units
Sym English Dimen-
bol Russian sions English Russian Ukrainian
Ukrainian
2 3 4 5 6 7
Q |[charge, quantity of Tl C Kn Kn
electricity (coulomb)| (xyon) (kyJi0oH)

AICKTPUYCCKUI 3apsi/,
KOJINYECTBO dJIEKTpUYe-
CTBa

€JIEKTPUYHUU 3apsj,
KUIBKICTh €JICKTPUKH

o |dectric charge density LTI C/n? Kn/m? Kn/m®
(surface)

MOBEPXHOCTHAS TJIOT-
HOCTb AJIEKTPUYECKOTO
3apsja

MIOBEPXHEBA I'yCTHHA
CJICKTPUYHOTO 3apsly

D |eectricinduction, LTI C/m? Kn/m? Kn/m?
electric flux density

IIEKTPUYECKOE CMeEIIle-
HHe (BEKTOP dJICKTpUYe-
CKOW WHTYKITUH)
CICKTPUYHE 3MIIICHHS
(BeKkTOp eNIeKTPUYHOT
IHIYKITIT)

p |dectricchargedensity | LTI C/m’ Ki/m® Ko/m®
(volume)

(0ObemMHas) TUIOTHOCTD
AIICKTPUUYECKOTO 3apsiia

(00’ emHa) rycruHa
CJICKTPUYHOTO 3aPsIy

E |dectricfield strength LMT3I? V/m B/M B/M

HaAIIPSAKCHHOCTD
QJICKTPUYICCKOI'O ITOJIA

HaIMpYy>KECHICTh
CIICKTPUIHOTO TTOJIS
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Table 1.8 (continued)
Tabnuua 1.8 (NpoOoBXeHHSsT)

5

6

7

V,U

voltage

HaIIPpAKCHUC, Pa3HOCTD
IIOTCHIOMAJIOB

HaIpyra, pi3HUILI TOTe-
HI[aJIIB

L*MT31?

Vv
(volt)

B
(BoJIBT)

B
(BOJIBT)

electric potential

DIEKTPUYECKUM ITOTEH-
1005 E20)

CICKTPUYHUIN MOTEHITIAI

L*MT3?

(volt)

(BoJIBT)

(BOJIBT)

electromotive force
OJICKTPOABMIKYIIIAsA CHUJIa
(BHC)

eJICKTPOPYIIIHA cuia
(EPC)

L*MT31?

(volt)

(BOJIBT)

(BOIBT)

electric capacitance
AIIEKTPUYECKasi EMKOCTh
CICKTPUYHA EMHICTh

L-ZM-1T4I 2

(farad)

(papana)

(bapana)

10

dielectric permittivity

abCoI0THAS TUDJICK-
TpUYECKasi IPOHUIIAE-
MOCTh

a0CoJIIOTHA J1EIEKTPHU-
YHA TPOHUKHICTh

L-SM-1T4I 2

F/m

d/m

d/m

11

&

relative dielectric
permittivity
OTHOCHUTCJIbHAA IUDJICK-
TpHUYECKast IpOHUIIAC-
MOCTB

BIJTHOCHA JIICJICKTPUYHA
MIPOHUKHICTh

12

e

dielectric susceptibility
OTHOCUTCIIbHAA AUIJICK-

TpUYCCKasa BOCIIPUUM-
YUBOCTb

BIJIHOCHA JIICJICKTPUYHA
IIPOHUKHICTh
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Table 1.8 (continued)
Tabnuua 1.8 (NpoOoBXeHHSsT)

1 2 3 4 5 6 7

13 | P |polarization LTI C/m* Kn/m* Kon/m®
HOJIIPU30BAHHOCTh (coul/m?) | (xymor/m?) |(kymton/m?)
NOJISIPU3alList

14 | pe |dipole moment LTI Cm KM Ki-m
IEKTPHUYCCKHUI (coul'm) | (kymonM) | (KyJOHM)
JIMITOJIbHBIA MOMEHT
€JIEKTPUYHUI
JIMIIOJIBHUA MOMEHT

15 | | |current density L™ Alm? Al Alw®
IUIOTHOCTE (dIIEKTpHUe- (ampere/ | (ammep/m?) |(ammep/m®)
CKOT'O TOKa) m’)
ryctiHa (eIeKTpUIHOTO
cTpymy)

16 | H |magnetic field strenght L A/m Alm Alm
HAIPSHKEHHOCTH Mar- (ampere/ | (ammep/ (ammep/
HUTHOTO TTOJIS m) METp) METp)
HaMpy>kKeHICTh MarHiT-
HOTO T1OJISt

17 | B |magnetic induction MTA™* | T=Wb/m® Tn Tn
(magnetic flux density), (tesla= | (recma) | (recna)

B, |{remanent induction, —weber/
B |saturation induction m2)

MarHuTHasE HHIYKIH,
(MI0THOCTH MArHUTHOI'O
IIOTOKA),

OCTAaTOYHAsI MATHUTHASA
UHTYKIMS,

MarHuTHAas WHIYKIUS
HACBIIECHUS

MarHiTHa 1HAYKIIi,
(rycTriHa MarHiTHOIO
HOTOKY),

3aJIMIIIKOBA MarHiTHa
THITYKIIiA,

MarHiTHa 1HAYKIIS Ha-
CUYECHHS
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Table 1.8 (continued)
Tabnuuya 1.8 (NPoOoBXKEHHS)

1 2 3 4 5 6 I

18 | @ |magnetic flux L’MT 2t Wb B6 B6
MarHATHBIA [TOTOK (weber) | (Bebep) | (BebOep)
MAarHITHUH HOTIK

19 | 4 |magnetic permeability | LMTZ2 | H/m Tu/m Tu/m
MarHUTHAas (henry/m) | (renpu/ (renpi/
IPOHHUIIAEMOCTh METp) MeTp)
MarHiTHa MPOHHUKHICTh

20 | g |relative magnetic — — — —
permeability
OTHOCHUTEJIbHAS Mar-

HUTHAsI IPOHHUIIAEMOCTb
BITHOCHA MarHiTHa
MPOHUKHICTh

21 | y, |magnetic susceptibility — — — —
abCoJIIOTHAsI MAaTHUTHAS
BOCIIPUUMYHUBOCTD
a0CoJII0THA MarHiTHA
MPOHUKHICTh

22 | m |magnetic moment L2 A-m? AMm° A-M°
MarHUTHBIA MOMEHT (am-

.. 2
MAarHiTHUH MOMEHT pere-m’)

23 | M |magnetization L A/m Alm Alm
HAMarHU4€HHOCTh (ampere/ | (ammep/ | (ammep/
HaMarHiYeHICTh m) MeTp) MeTp)

24 | J |magnetic polarization MT2I? T Tn T
MarHUTHas
MOJIIPU30BAHHOCTD
MarHiTHa
MOJIIPU30BAHICTh

25 | R |resistance L*MT™I™ 0 Om OMm
AIIEKTPUYECKOE COIPO- (ohm)

TUBJICHUE
CJICKTPUYHUH OTIp

26 | G |conductivity L2MT3)% S CMm CMm
DJIEKTpHUCCKas (silemens) | (cumenc) | (cimeHc)
IIPOBOJUMOCTh
CJIICKTPHYHA

IPOBIIHICTH
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Table 1.8 (finished)
Tabnuusa 1.8 (3aKiHY4eHHS)

3

6 7

27

resistivity (electrical)

yJICTBHOE DJICKTPUYC-
CKO€ COTIPOTUBIICHUE

MMATOMUU €JIEKTPUUHUN
omip

L3M T3

OMm-M OMm-M

28

conductivity (electrical)

yACbHAA SJICKTPHUYIC-
CKas IIpoOBOANMOCTD

IIATOMA EJCKTPUYHA
IIPOBITHICTH

Cm/m
(cumenc/m)

Cm/m
(cimenc/m)

29

reluctance

MAaramuTHOC COIIPOTHUB-
JICHUC, PCIIYKTAHC

MarHiTHHUH omip,
PEITYKTAHC

L-ZM-1T2|2

ru? ru?

30

permeance

MarduTHas IIpoBOAN-
MOCTbD, IICPMCAHC

MarHiTHa MPOBiIHICTB,
IepMeaHc

L°M T2

I'n I'm

31

Q-factor
JOOPOTHOCTH
JTOOPOTHICTH

32

phase angle
paszHocTh ¢a3
pizHus a3

rad

pan pan

33

loss angle
YT0JI IOTEPh
KyT BTpar

rad

pan pan

34

loss coefficient
Ko3(ppuMeHT norephb
Koe(ilieHT BTpaT

35

electric(al) energy

QICKTPHUYICCKAA SHCPI'UA

CJICKTPUYHA EHEPTis

L°MT?

JIx JIx
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Table 1.9 Sl Derived Units of Optical Values and Electromagnetic Radiation
Tabnuuya 1.9 TloxigHi ognMHMUi CBITNOBUX BENNYNH ONTUYHOIO BUMPOMIHIOBAHHS
Name of Value Sl units
No. Sym- Engli.sh Dimen- . . .
bol Russian sions English Russian Ukrainian
Ukrainian
1 2 3 4 5 6 I
1 | f [frequency T Hz ' Iy
4acToTa (hertz) (repm) (repm)
4acToTa
2 | » langular frequency Tt st ¢t ¢’
yIJI0Bas 4acToTa (rad/s) (pan/c) (pan/c)
KyTOBa 4aCTOTa
3 1 |wavelength L m M M
JUIMHA BOJIHBI
JIOBKWHA XBUJI1
4 C |illumination, candela- TJ cd-s KII-C KJI-C
second
OCBEUYMBAaHUE
OCBITJICHHS
5 | @, |luminousflux J Im M M
CBETOBOM IIOTOK (lumen) | (momen) | (roMer)
CBITJIOBHH IOTIK
6 | L, |luminance L?J cd/m? KM KM
APKOCTh
SCKPaBICTh
7 | m, [luminous exitance L2 lm/m? /M /M
CBETUMOCTD
CBITHICTD
8 | E, [illuminance L™J I JIK JIK
OCBEIIEHHOCTE (lux) (mroKcC) (mroKcC)
OCBITJICHICTb
9 D |optical density — — — —
OIITHYECKAas MJIOTHOCTh
ONTHUYHA I'yCTHHA
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Table 1.9 (finished)

Tabnuua 1.9 (3aKiH4eHHs))

3

a1

6

7

linear absorption
coefficient

HaTypaJbHbIN ITOKa3a-

TEJIb TTOTJIONISHHUSI, JIH-
HEWHBIN KO3 DHUITUCHT
IIOTJIOIICHUS

HaTypaJlbHUM MOKa3-
HHUK ITOTJIMHAHHA, JIi-
HIMHUN KOe(DII[IEHT
MIOTJIMHAHHS

-1
M

-1
M

11

index of refraction

ko3 dunmeHT npe-
JIOMJICHUS

KOE(IIIEHT 3aJI0MJICH-
Hs

Table 1.10 Sl Derived Units of Acoustic Values
Tabnuuya 1.10 [loxigHi oguMHWLI aKyCTUYHUX BENNYUH

No.

Sym-
bol

Name of Value

English
Russian
Ukrainian

Dimen-
sions

Sl units

English

Russian

Ukrainian

wavelength
JUTMHA BOJIHEI
JTIOBKWHA XBWJI1

L

m

M

M

density
IIJIOTHOCTDb
I'YCTHHA

LM

kg/m®

Kr/MS

Kr/MS

speed of sound
CKOPOCTb 3BYyKa
IIBUJIKICTh 3BYKY

LT+

m/s

Mm/c

m/c

damping factor (sound
oscillations)
kod(punueHt 3aryxa-

HUS 3BYKOBBIX KOJIC-
OaHuit

KoeIIIEHT 3racaHHs
3BYKOBHX KOJINBaHb
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Table 1.11 Sl Derived Units of Values of Physical Chemistry and Molecular Physics
Tabnuuya 1.11  NoxigHi ognHWi oisnYHOT XiMiT Ta MONEKYNSPHOI (Pi3nKn

No.

Sym-
bol

Name of Value

English
Russian
Ukrainian

Dimensions

Sl units

English

Russian

Ukrainian

2

3

6

Ay

rel ative atomic mass

OTHOCHUTCJIbHAs aTOMHasA
Macca

BiILHOCHa aTOMHa Maca

relative molecular mass

OTHOCHUTEIIbHASI MOJICKY-
JSpHAs Macca

B1JJTHOCHA MOJICKYJIsIpHA
Maca

number of molecules of
homogeneous system

YHCII0 MOJICKYJI HJTH
IPYTHX CTPYKTYPHBIX
9JIEMEHTOB (YacTHII) Of-
HOPOJIHOW CUCTEMBI

YHCIJIO MOJIEKYJT 200 1H-
IIMX CTPYKTYPHHUX €JIe-
MEHTIB (4aCTHHOK) OJI-
HOP1AHOI CUCTEMU

My

molar mass
MOJIsIpHas Macca
MOJIIpHA Maca

kg/mol

Kr/MOJIb

Kr/MOJIb

molar volume
MOJISIPHBIN 00BEM
MOJISIpHUHN 00’ eM

L3N?

m>/mol

MoIMOJTh

Mo/MOJTIB

molar energy

MOJISIpHAsl BHYTPECHHSS
SHEprusi, MOJIsIpHas Tep-
MOJIMHAMUYECKas YHEep-
TUS

MOJISIpHA BHYTPIIITHS
EHEeprisi, MOJISIpHA Tep-
MOJIMHAMIYHA €HEPris

L°MT>N?

Jmol

Jx/Mob

Jx/Monb
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Table 1.11

(continued)

Tabnuusa 1.11 (NpoOOBXKEHHS)

3

4

5

6

7

Qm

molar heat
MOJ'IHpHaﬂ TCILJIOTA
MOHHpHa TCILJIOTA

L°MT>N?

Jmol

Jx/monn

Jx/monn

enthalpy per mole
MOJIAPpHAsA SHTAJIbIINA
MOJISIpHA €HTaJbITis

L°MT>N?

Jmol

Jx/Monb

Jx/Monb

molar heat capacity

MOJIApHAaA TCIIIIOCM-
KOCTb

MOJISIpHA TEIJIOEMHICTD

L2MT2N2e?

J(mol-K)

Jox/(moip-K)

Jlx/

(monp-K)

10

entropy per mole
MOJIAPHAA SHTPOIIUA
MOJISIpPHA €HTPOITisl

L>MT>N?

J(mol-K)

Jx/(Monb-K)

JOx/

(monp-K)

11

volume concentration of
molecules or particles

00beMHAas KOHIIEHTpA-
[HST MOJIEKYJI MJTU Yac-
THII

00’ €eMHa KOHIIEHTpAIlis
MOJIEKYJI 200 YaCTHHOK

L-3

12

mol ecular mass
Macca MOJIEKYJIbI
maca MOJICKy'JII/I

kg

KT’

KT’

13

equilibrium constant

CTandapTHasdA IOCTOsAH-
Hasl pPaBHOBCCH

CTaHJIapTHA CTajia
pIBHOBaru

14

Pm

dipole moment of mole-
cule

AJIEKTPUYECKUN JU-
NOJILHBI MOMEHT MO-
JIEKYJIbI

€JICKTPUYHUN TUITOJIb-
HUM MOMEHT MOJIEKYJIU

LTI

C'm
(coul -m)

Ki'm
(xymoH M)

Ki'm
(xymoHM)
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Table 1.11 (continued)
Tabnuusa 1.11 (NpoOoBXeHHS)

3

5

6

7

polarizability
QJICKTpHUYCCKas I10JIA-
pU3YEMOCTH MOJIEKYJIBI

eJIEKTpUYHA MOJIAPU-
30BHICTb MOJIEKYJIU

4
M-1T4|2

C-m’/V
(coul -m?/
volt)

Ki-m“/B
(kymoH-M?/
BOJIBT)

Ki-m“/B
(kymor-M?/
BOJIBT)

16

mean free path
CpeIHss IJTNHA
CBOOOIHOTO Mpodera

CepeIHS JIOBXKUHA
BUTBHOTO MTPOOITY

17

diffusion coefficient,
diffusivity factor

KO3 dumeHT
nuddy3un
KoeditieHT qudysii

L2T'1

18

thermal diffusivity,
thermal diffusivity
factor

Kod(pdunreHT
tepmonuddyzuu
KoeIIieHT
TepMoaudy3ii

L2-|—-1

m°/s

M4lc

M4lc

19

atomic number
aTOMHBIA HOMEDP
aTOMHMUH HOMEP

20

ion charge number

YHCIIO NOHA,
3apsiIoOBOE

9JHUCJI0 10HA, 3apsI0BE

21

mobility of charge car-
riers

MOJIBUSKHOCTh HOCHUTE-
JIer 3apsija
PYXJIUBICTh HOCIiB 3a-
pAny

M1T?

m/(V-9)

M7/(B-c)

M7/(B-c)

22

adsorption
azcopOuus
azcopoIis

mol/m?

MOJIB/M

MOJIB/M
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Table 1.11 (finished)
Tabnuua 1.11 (3aKiHYeHHs1)

1 2 3 4 5 6 7

23 g |specific adsorption MN mol/kg MOJIB/KT MOJIB/KT
yAenbHas aacopOLus
IIATOMA aJIcCOPOIIist

24 | G [surface adsorption L°T%  [(N-mP)/kg| (H-vA)/xr | (Hw?)/xr

activity
MTOBEPXHOCTHAS
aKTUBHOCTBH ajicopOara

MOBEPXHEBA AKTHB-
HICTh aJicopOaTy

Table 1.12 Sl Derived Units of Atomic and Nuclear Physics, Nuclear Reactions
and lonizing Radiation
Tabnuua 1.12 TloxigHi oagnHULI aTOMHOI | SAepHOT (i3nKn, SOepHUX peakuin
Ta iOHI3y4Oro BUMNPOMIHIOBaHHS

No.

Sym-
bol

Name of Value

English
Russian
Ukrainian

Dimen-
sions

Sl units

English

Russian

Ukrainian

3

4

6

atomic number

aTOMHBIA HOMEDP
ATOMHUI HOMED

neutron number
YHCII0 HEHTPOHOB
YUCJI0 HEUTPOHIB

mass number

MaCCOBOC 4HUCJIO0, YHUC-
JIO HYKJIOHOB

MacOB€ YHUCIIO, YHUCIIO
HYKJIOHIB

m(X)

mass of atom

Mmacca aroMa
(ayxauma X)

Maca aroma
(ayxmima X)

KT

KT
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Table 1.12 (continued)

Tabnuusa 1.12 (NpoOoBXeHHS)

3

ol

6 7

rest energy

SHEPIHUs OKOS 4aCTH-
16l (ATOMHOTO s11pa)
€HEepTis CIIOKOIO Yac-
TUHKH (aTOMHOTO S/~
pa)

L°MT™?

Hox Hox

radius of nuclear
panuyc spa
pajiyc siapa

orbital quantum num-
ber

0p6I/ITaJIBHOC KBAaHTO-
BOC 4HCJIO

opOiTajibHe KBAaHTOBE
JHUCIIO

spin quantum number

CIIMHOBOC KBAHTOBOC
YHUCJIO0

CIIIHOBE KBAHTOBE YH-
CJI0

principal quantum
number

I'’IaBHOC KBAHTOBOC
YHCJIO0

I'OJIOBHC KBAHTOBC 4YH-
CJI0

10

magnetic quantum
number

MaromMTHOC
KBaHTOBO€C 4YHCIIO

MAar"iTHE KBAHTOBE
YHCJIO

11

atomic packing factor

Kod(pdunreHT
YIaKOBKHU

KOoe(DIIiEHT MaKyBaHHS
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Table 1.12 (finished)

Tabnuusa 1.12

(3aKiHYeHHs1)

3

6

7

12

equivalent radiation
doze

OKBUBAJICHTHAS J1032
(MOHM3HPYIOIIETO
U3JTYYCHHUSA)

€KBIBaJICHTHA J103a
(ioHi3yr040r0
BUIIPOMIHIOBaHHS)

| 272

3B
(3uBepT)

3B
(3iBepr)

13

kerma
KepMa
KepMa

L2772

Gy

I'p
(rpoit)

I'p
(rpeit)

14

activity of radionuclide
aKTUBHOCTH
(panuonykiHIa)
aKTUBHICTD
(pamionykiiza)

Bq

bk
(6exkepernb)

bk
(6exepennp)

15

absorbed radiation
doze

HIOIJIOIIICHHAS /103
(MOHM3HPYIOIIETO W3-
JYYCHHMS), yIeTbHAs
niepeIaHHas SHeprus,
Kepma

norJIMHeHa j03a (10Hi-
3YHO4Or0 BUIIPOMIHEH-
Hs1), IATOMA [IepeIaHa
€HEprisi, KepMa

| 2T 2

(rpoii)

(rpeid)
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Table 1.13 Sl Derived Units of Solid State Physics
Tabnuua 1.13 lMoxigHi oagnHuui disnkn TBEpaOoro Tina

No.

Sym-
bol

Name of Value

English
Russian
Ukrainian

Dimen-
sions

S| units

English

Russian

Ukrainian

3

4

Miller indices
MHJIeKChl Muuiepa
iHaexcu Miuepa

interplanar spacing
MEXKIIJIIOCKOCTHOC
paccTosiHuE

MDKIUIOIIMHHA
BIJCTAaHb

short-range order
(SRO) parameter

napameTp OJM3KOACH-
CTBUS

napamMeTp OJM3bKOAIT

long-range order
(LRO) parameter

rmapameTp JajdbHOJICH-
CTBUA

napaMeTp JajaeKoIii

Burger’s vector
BEKTOp broprepca
BeKkTOp broprepca

(metp)

(metp)

Debay — Weller factor

kodppunmeHT
Jebas — Bennepa
Koe(]ilieHT
Jebas —Bemnepa

Debay temperature
temmneparypa Jlebas
temneparypa Jlebas

K

(keIbBHH)

K

(kenbBiH)

Grunaisen factor
napameTp I proHaiizena
napameTp I proHaszerina
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Table 1.13 (continued)
Tabnuusa 1.13 (NpoOoBXeHHS)

3

5

6

7

mean free path of
phonon

JUTMHA CBOOOIHOTO
npobera poHOHA

JIOB)KMHA BUILHOTO
po0iry GoHoHIB

—

m
(meter)

(leTp)

(thpr)

10

mean free path of elec-
tron

JUTHHA CBOOOIHOTO
npo0era 3JeKTpoHa

JIOBJKMHA BUILHOT'O
po0Iry eJIeKTPOHIB

(meter)

(metp)

(metp)

11

Hall coefficient
koa(ppurment Xosna
koedimieHt XoJsia

Bk

m>/C

MK

MK

12

thermal emf coefficient

ko3 durmerT 3ecOeka
U1 BewecTs au b

koedimienT 3eedexa
JUISE PSUYOBUH @ 1 b

L2MT31%0?

VIK
(volt/
kelvin)

B/K
(BosbT/
KEJIbBUH)

B/K
(BosbT/
KEJIbBIH)

13

Tompson factor

kodppumment Tomco-
Ha

koedimieHt ToMcoHa

L>MT31 %0t

VIK

B/K

B/K
(BosbT/
KEJIbBIH)

14

Richardson constant

rnocrosinHas Puyapn-
coHa

crana Pigapacona

L2T

Al
(m*K?)

Al(M*K?)

Al(M*K?)

15

Fermi energy
sHeprusa Oepmu
eHeprisa Pepmi

L°MT™?

Jx

Jx

16

energy gap
HIAPUHA SHEPreTUYe-
CKOM IIENTN

LIAPUHA EHEPreTUYHOI1
IUTAHU

L°MT*
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Table 1.13 (continued)
Tabnuusa 1.13 (NpoOoBXeHHS)

3

I

6

7

Fermi temperature
temneparypa Depmu
temrneparypa Pepmi

K

K

18

effective mass
s dexTuBHAS Macca
e(eKTHBHA Maca

kg

KI'

KT

19

relaxation time
BpeMsl peJlakcalluu
yac pejakcarii

20

Curie temperature
temneparypa Kropu
temriepatypa Kropi

21

Neele temperature
temreparypa Heens
temneparypa Heenst

22

Transition temperature
(superconductivity)

TeMIeparypa cBepx-
MIPOBOISLIETO TIepexoa
TeMIiepaTypa HaAIpOBi-
JTHOTO MEePEeXOay

23

N(E)

density of states
(of electrons)

IJIOTHOCTH COCTOSTHUM
(3:11eKTPOHOB)

IIJIbHICTH CTAHIB
(emexTpoHIB)

LM T2

JYm?

Tk m®

Tk v

24

electron density
IJIOTHOCTH 3JIEKTPOHOB
ITIJIBHICTD €JICKTPOHIB

25

density of charge carri-
ers

coOCTBEHHAsI TUIOTHOCTD
HOCHUTEJEN 3apsAna
BJIaCHA IIIJIbHICTh HOCI-
B 3apsay
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Table 1.13 (finished)
Tabnuuysa 1.13  (3aKiH4eHHS)
1 2 3 4 5 6 7
26 | p |compressibility factor | LM™T? Pa™ 1/Tla UTa
KO DUITUECHT CxKU-
MaeMOCTH
KOe(DIIIEHT CTUCTUBO-
CTI
Table 1.14 Symbols for Specified Values
Tabnuuysa 1.14 [lo3Ha4vyeHHa cneuianbHUX BENUYUH
Name of Value Sl units
No Sym- English Dimen-
" | bol Russian sions English Russian Ukrainian
Ukrainian
1 2 3 4 5 6 7
1 a |Interatomic distance L m or X M WA X M
MEXATOMHOE PaccTosi-
HUE
MI)KaTOMHa B1CTaHb
2 |a, b, |unitcell dimension L m or X M W X M
C |pa3Mep 2JIEMEHTapHOM
STYCUKHU
PO3MIp €IEMEHTAPHOI
KOMIpKHU
3 C |composition - weight MPOIICHT | TMPOICHT
COCTaB percent
CKJIaJ
4 | CN [coordination number — - — —
KOOPAUHALIMOHHOE
YUCJIIO
KOOPAUHAIIMHE YHUCIIO
5 | DP |degree of polymeriza- — mere/mole| mep/moib | Mmep/MoIIb

tion
CTCIICHDb nonHMepma-
805071

CTYIIIHb MTOJIMEpPHU3a-
i
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Table 1.14 (continued)
Tabnuusa 1.14 (NpoOoOBXKEHHS)

3

5

6

=

Hall voltage

XoI0BCKas pas-
HOCTb ITIOTCHIINAIOB

XoJuTiBChbKa PI3HUIIS
MOTEHL1AJTIB

L°MT31?

Vv
(volt)

B/m
(BoustbT/
METp)

B/m
(BoustbT/
METp)

F(E)

Fermi distribution

pacupenenenue dep-
My — /upaka
po3mojain Oepmi —
Hipaka

fluidity
TEKY4eCTh
TEKYUICTh

HB

Bohr magneton
Mar"HeToH bopa
Mar"HeToH bopa

10

e

Hall coefficient
ko3 urment Xomna
koedimient Xomna

L3 T'll '1

MK

MK

11

WF

Wiedemann — Franz
ratio

oTHOIIeHUE K03 hu-
IIUCHTOB TEILIONPO-
BOJIHOCTH H DJIEKTPO-
IIPOBOJIHOCTH (3aKOH
Bunemana — ®paniia)

BITHOIICHHS KoeiIri-
€HTIB TETUIONPOBIJI-
HOCTI Ta €JIEKTPO-
IpoBigHOCTI (3aKOH
Binemana — ®@panma)

L4M 2T-1| -291

Jlx-Om/
(c:K)

Jx-Om/
(c:K)

12

X, Y,

coordinate directions

KOOpJMHATHBIE Ha-
IIPAaBJICHUSA

KOOPJIMHATHI HaIps-
MU




Chapter 1

COMMON INFORMATION 99

Table 1.14 (finished)
Tabnuua 1.14 (3aKiHYeHHs1)

3

5 6 7

13

vaence number
BAJICHTHOCTDH
BAJICHTHICTH

14

absorption coefficient

K03 HUIIEeHT
TIOTJIOIICHUS
KoedilieHT
HOTJIMHAHHS

15

compressibility factor
Kod(ppunmeHT
C’KUMAaEeMOCTH
KOe(IIEHT
CTHUCIIMBOCTI

LM T

Pa’ [Ma? [Ma?
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1.4 Important SI Units Names
Table 1.15 Sl Derived Units of Space and Time
Tabnuua 1.15 [MoxigHi oguHuyi Cl BENUYMH, WO ONUCYOTL NPOCTIpP i Yac
Name of unit Designation . :
English Ukrainian Internationag: Ukrainian Dimensions
square meter KaJpaTHUU METP m° M° L?
cubic meter KyOI4HUH METp m° M L3
meter per second METp Ha CeKyHIy m/s mlc LT
meter per second METp Ha CEKYH]LY m/s” m/c? LT
squared B KBaJpari
second to the minus | cekyHa B MiHyC s? ¢ T?
2nd power APyTroMy CTerneHi
radian per second pajiiaH Ha CEKYH]Ty rad/s pan/c T!
radian per second pajiiaH Ha CEKYH]Iy rad/s” pan/c’ T?
squared B KBaJIparTi
hertz repiy Hz I'a T
second to the minus | cexyHa B MiHyC st ¢t Tt
1st power HEepIIOMY CTETIeH1
meter to theminus | meTp B MiHyC Tep- m* Mt L
1st power IIIOMY CTeMeH1
Table 1.16 Sl Derived Units of Mechanical Values
Tabnuua 1.16 [MoxigHi ognHuui Cl mexaHiYHUX BENUYMH
. Name of unit _ Dgsignation I pimensions
English Ukrainian International | Ukrainian
1 2 3 4 5
kilogram per cubic  |kinmorpam Ha KyOidHMIA kg/m® Kkr/m® LM
meter METP
kilogram per meter  |kiiorpam Ha MeTp kg/m Kr/mM LM
Kilogram per square |kijorpamM Ha KBaapaTHUN kg/m? Kr/M? LM
meter METP
cubic meter per KyOIUHUH METp Ha KiJo- m/kg M/KT L3m*
kilogram rpam
kilogram-meter KiJIOrpaM-MeTp y KBajpa- kg-m® KT"M> LM
squared Ti
meter to the forth METp y YETBEPTOMY CTe- m* M L
power neH1
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Table 1.16 (finished)

Tabnuusa 1.16 (3aKiHYeHHS)

1 2 3 4 5
meter to the third METp y TPEThOMY CTETICHI m° M L®
power
kilogram-meter per  |kinmorpam-merp Ha cekyHay |  kg-m/s krmlc | LMT?
second
kilogram-squared Kinorpam-mMeTp y kBaapati | Kkg-me/s kr-mdc | LMT?
meter per second Ha CeKYHY
newton HbIOTOH N H LMT?
newton per cubic HBIOTOH Ha KyOiuHUIT MeTp N/m® HM®  |[L2MT?
meter
newton-meter HBIOTOH-MET] N-m Hwm | L°MT?
pascal (newton per  |mackaib (HbIOTOH Ha Pa a |L'MT?
sgquare meter) KBaJ[paTHUI METD)
newton-second HBIOTOH-CEKYH/Ia N-s H-c LMT?
joule (newton-meter) |mxoyib (HBEOTOH-METP) J JIx L*MT?
joule per kilogram | mxoysb Ha Kijorpam Jkg JIx/xr L°T
watt BaT W Br L*MT®
newton per meter HBIOTOH Ha METP N/m H/m MT?
pascal -second nacKajab-CeKyH/Ia Pas [a-c L*MT?
square meter per KBaIpaTHUN METp Ha Ce- m°/s Mlc LT
second KyHIY
joule per square JDKOYJTb Ha KBAJpaTHUH Jm? Tix/M® MT?
meter METP
kilogram per second |kinorpam Ha cexynny Ha  |kg/(sm-Pa) |kr/(c-m-I1a) TL?
meter pascal METp-TIaCKab
sguare meter per sec- |KBaJpaTHUN METp Ha m?(sPa) | M%(c-la) |L°MT
ond pascal CeKYHTIy-ITacKallb
kilogram per second |kijorpam Ha CEKyHIy kg/s Kr/c MT™
cubic meter per sec- |KyOiYHHIA METp Ha CEKYHIY m/s Mlc LT
ond
kilogram per second |kimorpam Ha cekyHIy Ha kg/(sm?) | kr/(cm?) |[L°MTH
square meter KBaJpaTHUU METP
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Table 1.17 Sl Derived Units of Electric and Magnetic Values
Tabnuua 1.17 TMoxigHi oanHuui Cl enekTpuyHmX i MarHiTHUX BENUYUH
. Name of unit _ De.\signation. . Dimensions
English Ukrainian International|Ukrainian

coulomb KYJIOH C Kn Tl
ampere per square  |amep Ha KBapaTHHil Alm? AlM® L4
meter METP
ampere per meter amIiep Ha MeTp A/m Alm L
coulomb per cubic  |[kyyioH Ha KyOIYHHIT METp Cc/m? Kn/m® LTI
meter
coulomb per square  [Ky;10H Ha KBagpaTHH C/m? Kn/m® LTI
meter METP
coulomb-meter KYJIOH-METpP C'm Kn-m LTI
volt BOIBT v B L°MT
volt per meter BOJIBT HA METP V/m B/m LMT3?
farad dapazna F ® | L*MITH?
farad per meter dapaga Ha MeTp F/m O/m | L3MITH?
ohm oM 0 Om | L°MT?I?
ohm-meter OM-MET] Q-m OmMm | L3MT??
siemens CHMEHC S Cm | L2MT32
siemens per meter  |cHMeHC Ha MeTp Sm Cm/m | L3MT32
weber BeGep Wb B6 | L*MTA™
weber per meter BeOep HA METP Whb/m B6/m | L'MTA™
teda Tecia T Tn MT2
ampere aMmriep A A I
henry renpi H ' | L°MT??
henry per meter TCHpPi Ha METP H/m Tu/m | LMT??
ampere-square meter |ammep-KBaJpaTHUN METP A-nm? A-M? L4
henry to the minus 1st|rexpi B MiHyC HepIioMy H* et | L?M7TH?
power CTEIICHI
joule JOKOYJTb J Tk L*MT
watt BaT W Bt L°MT?®
ampere per meter aMIIep Ha MeTp A/m Alm L
hertz repi Hz I'a T
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Table 1.18 Sl Derived Units of Heat Values
Tabnuusa 1.18 [MoxiaHi oanHuui Cl TennoBux BENUYMH

_ Name of unit _ D_esignation _ Dimensions

English Ukrainian International | Ukrainian
kelvintotheminus  |kensBiH y MiHyC TIep- K* K* ot
1st power [IOMY CTENEH1
kelvin per meter KEJIbBIH Ha METP K/m K/m L%
joule JOKOYITb J JIx L*MT?
joule per kilogram JDKOYJTb Ha KiJIorpaM Jkg JIx/xr L>T
joule per kelvin JDKOYJTb Ha KEJIbBIH JK Jx/K | L2MT20?
joule per kilogram-  |xoynb Ha Kinorpam- J(kgK) |Ix/(xkr-K)| L*T%0*
kelvin KEJIbBiH
watt BaT W Br L*MT®
watt per square meter |Bar Ha kBampaTHuit Mmetp|  W/m? Br/m? MT
watt per cubic meter |Bat Ha KyOiUHMIT METp w/m® Br/v® L*MT
watt per square meter- |BaT Ha KBaJpaTHHI W/(m?K) |Br/(M*K)| MT0™
kelvin METp-KEIbBiH
watt per meter- BaT Ha METP-KeJIbBIH W/(m-K) | Br/(mK) | LMT 30"
kelvin
square meter per KBaJIpaTHHI METp Ha ce- m?/c Mlc LT
second KyHTY
square meter-kelvin  |kBajpaTHBIN METp- m?K/W | M*K/Btr | M'T%
per watt KEJIbBIH Ha BaT

Table 1.19 Sl Derived Units of Optical Values
Tabnuua 1.19 TlMoxigHi oanHuui Cl npoOMEHNCTUX | CBITNIOBUX BENNYUH ONTUYHOIO
BUNPOMiHIOBaHHS

. Name of unit _ Qesignation _ Dimensions
English Ukrainian International| Ukrainian
1 2 3 4 5
meter per second METp Ha CEKYH]TY m/s m/c LT
joule TOKOYJTb J JIx L*MT?
joule per cubic meter |mxoyib Ha KyGidHuiT Jm? Ioxiv® | LIMT?
METp
watt BaT W Bt L°MT®
watt per square meter [Bat Ha KBaJpaTHHIA W/m? Br/m? MT3
MeTp
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Table 1.19 (finished)
Tabnuusa 1.19 (3aKiH4eHHS)

1 2 3 4 5
joule per square meter | mKoyIb Ha KBaPATHHIL Jm? Tox/M® | MT?
METP
watt per steradian BaT Ha CTepajliaH W/sr Bricp |L°MT?
watt per steradian- BaT Ha cTepajiiaH- W/(sr-m?) |Br/(cp-m?) | MT?
square meter KBaJIpaTHUN METP
watt per square meter- |Bat Ha KBaJApaTHUI W/(m*K* | Br/(M*K?*) |MT .6
kelvin to the 4th power |MeTp-kenbBiH y UeTBep-
TOMY CTEIICHI
watt-square meter BaT-KBaJ[paTHUN METP W-m? BrM® | L*MT?
meter-kelvin METp-KeJIbBIH m-K m-K L6
joule-second JKOYJTIb-CEKyH/1a Js ke | L*MT™
loule per kelvin JDKOYJIb Ha KEJIbBIH JK Jx/K LleT'
o
lumen JTFOMEH Lm ™M J
lumen-second JIOMEH-CEKYH/Ia Lm-s JIM-C TJ
lux JTFOKC L X K L]
lumen per square meter |mroMeH Ha KBapaTHH Lm/m? /M L]
METp
candela per square me- |kaHjena Ha KBaJApaTHUMA cd/m? K1/m L2
ter METP
[ux-second JIFOKC-CEKyH/1a Lx-s JIK-C L2TJ
lumen per watt JIFOMEH Ha Bat Lm/W am/Bt Ll_lz_l;{I]
lumen per meter- moMeH Ha Metp-pamian  |Lm/(m-rad)|mm/(m-pag)| L™
radian
meter to the minus 1st |MeTp y MiHyC niepmomy m* Mt L
power CTeTeH1
square meter per KBaJIpaTHUH METp Ha m?/kg MZ/Kr L*m*
kilogram KiJIorpam
square meter per mole  |kBagpatHuii MeTp Ha Mons| mFmol | m*moms | LN
candela per lux KaHJIeJ1a Ha JIFOKC cd/Lx KI/1K L2
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Table 1.20 Sl Derived Units of Acoustic Values
Tabnuya 1.20 MNoxigHi ogmHuui Cl akyCTUYHUX BENNYMH
_ Name of unit _ De_signation ___Ibimensions
English Ukrainian International|Ukrainian
pascal acKab Pa I[Ta LMT?
meter per second METp Ha CEKYH]Iy m/s m/c LT
cubic meter per second |ky6Giunuit MeTp Ha CeKyH- m’/s M/c LTt
ny

joule JDKOYJTh J Jx L*MT2
watt BaT W Br L*MT®
watt per square meter  |Bat Ha KBaJpaTHUI METp W/m? Br/m? MT?®
joule per cubic meter  |mxoyub Ha KyOiunmit Metp|  Jm’ Tox/m® | LMT?
pascal-second per cu- |mackanb-cekyrga Ha Ky6i- | Pas/m® |IMa-c/m®| L*MT™?
bic meter JHUH METp
pascal-second per me- |mackanb-cexynga Ha Metp | Pas/m | IMa-c/m | L°MT?
ter
newton-second per me- [HproToH-cekyHaa Ha MeTp | N-/m | He/m | MT?
ter

Table 1.21 Sl Derived Units of Values of Physical Chemistry and Molecular Physics
Tabnuuya 1.21 ToxigHi ogmHuui Cl goisnyHOI Ximii Ta MOnekynsapHoi goi3nkm

_ Name of unit _ _Desi nation _ Dimensions
English Ukrainian International| Ukrainian

1 2 3 4 5
mole MOJIb mol MOJIb N
mole to the minus  [MoJjb y MiHYC mol ™ MOJIB N*
1st power NEPIIOMY CTETICHI
kilogram per mole |kiiorpam Ha MOJIb kg/mol KI/MOJTh MN*
cubic meter per KyOiuHMIA METp Ha m>/mol M°/MOITB L3N™
mole MOJTb
joule per mole JDKOYJIb Ha MOJIb Jmol JIx/Moutb L*MT*N™
joule per mole- JDKOYJIb Ha MOJIb- J(mol-K) | Tx/(mons-K) [L2MT 20N
kelvin KEJIbBIH
pascal 1aCKaJlb Pa Ia L*MT?
coulomb-meter KYJIOH-METP Cm Ki-m LTI
coulomb-square me-|ky10H-KBagpaTHH C-miV Ki1-m%/B M IT4?
ter per volt METp Ha BOJIBT
joule per kelvin JDKOYJTb Ha KEJIbBIH JK Jx/K L2MT 20




106 Chapter 1 COMMON INFORMATION
Table 1.21 (finished)
Tabnvua 1.21  (3aKiH4eHHS)
1 2 3 4 5

meter to the minus  |MeTp y MiHyC TPEThO- m* M2 L3
3d power My CTereHi
kilogram per cubic  |kinorpam Ha ky6iunuii| kg/m® kr/m® LM
meter METP
mole per cubic meter [Mons Ha KyOIUHMIA mol/m® | moms/m> LN

METP
mole per kilogram  |MoJb Ha KiJTIorpam mol/kg MOJIB/KT MN
coulomb-square me- |kysnou-keanpatauii | CmX(V-s) |[Kim¥(Bc)|  M7T?
ter per volt-second  |MeTp Ha BOJIBT-

CeKYHIY
square meter per KBaJIpaTHUH METp Ha m?/s mlc LT
second CCKYH]TY
coulomb per mole  |kyoH Ha MOIIB C/mol | Kn/moms TIN?
mole per kilogram  |MoJb Ha KiJIorpam mol/kg MOJIB/KT MN
siemens per meter  |cuMeHC Ha METP S/m Cm/m L3M™T3I?
siemens-square me- |cumerc-kBaapatauii | Sm/mol | Cv-mmons| MTTRIPN™
ter per mole METp Ha MOJTb
mole per second- MoJIh Ha cekyHay Ha | mol/(sm°) | moms/(c-m°) L3TN
cubic meter KyOIuHUH METp
mole per second-  [monb Ha cekynay Ha  |mol/(sm?) | moms/(c-m?) | LPT'N
square meter KBaJpaTHUN METP
mole per second- MoTTb Ha cekyHay Ha | mol/(skg) | moms/(c-kr) | MPTN
kilogram KUTOTpam
mole per square me- |mMoib Ha KBagpatHui | mol/m? MOJIB/M® LN
ter METpP
joule per mole JDKOYJTb Ha MOJIb Jmol Jox/moms | L®MT®N™
meter to theminus  |MeTp y MiHyc niepiio- m* Mt Lt
1st power My CTeIeHi
square meter per KBaJIpaTHUW METp Ha m?/kg MZ/KT LMt
kilogram KiJToTpam
joule TOKOYITb J Tk L*MT?
square meter per kBagpatHuii Mmetp Ha | mY/(V-s) | wm?/(B-c) MT
volt-second BOJIBT-CEKYH]TY
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Table 1.22 Sl Derived Units of Atomic and Nuclear Physics
Tabnuua 1.22 TMoxigHi ognHuui Cl BENUYMH aTOMHOI | sAepHOT i3nKn
. Name of unit _ F)esignation _ Dimensions
English Ukrainian International| Ukrainian

coulomb KYJIOH C Kn Tl
joule-second JDKOYJTb-CEKYH/1a Js Tk c L*MT?
meter to the minus 1st(metp y minyc nepio- m* Mt Lt
power My CTEIICHI
ampere-square meter |ammep-KBapaTHuit A-m? A-M L4

METp
ampere-square meter |ammnep-KBaapaTHHA A-m?(Fs) |A-mY(Dx-c)| M'TI
per joule-second METP Ha JDKOYJIb-

CEKYH/IY
second to theminus  |cexyrna y miHyc mep- st ¢t Tt
1st power IOMY CTETEH1
square meter KBAJPATHUIT METp m? M L?
joule TOKOYJTb J JIx L*MT?
becquerel Oekepeb Bqg bk T!
becquerel per kilo-  |[6ekepernb Ha Kinorpam Ba/kg Bx/xr MAT?
gram
becquerel per cubic  |Gekepens Ha kyGiunmii | Bg/m® Bk/m> LeT!
meter METP
becquerel per square |Gekepens Ha kBazpar- | Bag/m? Bk/M? LT
meter HHUMN METP
newton per meter HBIOTOH Ha METP N/m H/m MT?
meter to the minus 1st|merp y minyc mepmo- | m*or s | Mt abo ¢t |L™* abo T
power or second to  [my crerneHi abo ceKyH-
the minus 1st power |ga y MiHyc niepmomy

CTeTneHi
second to the minus  |cexyHa y MiHycC miep- stm? ctm? L2T?
1st power-meter to  [momy creneHi-MeTp y
the minus 2nd power [MiHyc Ipyromy crerie-

Hi
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1.5 Nonmetric Units

Table 1.23 Sl Prefixes and Factors for Production Decimal Multiples and Partite Units
Tabnuua 1.23 [Mpediken Cl Ta MHOXHMKM ANSA YTBOPEHHSA OECATKOBUX KPATHUX i
4YaCTKOBUX OANHWLIb

Name of prefix . Name of prefix . Name_ of .
, Multi- . Multi- . prefix Multi-
Prefix . | Prefix . | Prefix - I
Intern, | UXrai-| Pl Intern, | Ukrai- | ple Intern | UKrai-| - ple
nian nian nian

exca | E 3 | 10° |xino | K Kk | 10° |mini m | m |10°
nera P I | 10" |rekto| h r 10° |mikpo L | MK 10°
Tepa T T 10% JeKa da a 10" |mano n H 10°
rira G r 10° |newn d i 10? |miko p n | 107
Mmera M M | 10° |cantu| ¢ C 10% |pemro | f ¢ |10
aTo a a |10

Table 1.24 Units Tolerate for Being Used Equally with Sl
Tabnuua 1.24 OpuHuMui, WO AoNyCKalTbCA AN BUKOPUCTaHHA nopsa i3 oguHuuamm Cl

Unit
Name Symbol - S| equivalence
English Ukrainian Intern. Ukrai-
nian
1 2 3 4 5
1. Units tolerate for being used independently on field used

liter TTp L a 10° m°

degree rpagyc 0 > |4180 pan~1,745329-102 pax

minute XBHJINHA ! ' | 4/10800 pan~2,908882-10-* pax

second CEKyH/J1a " 71648000 pa~4,848137-10° pax

minute XBUJIMHA* min xB. |60c

hour rOMHA h rox. |3600 c

day noba d noba (86400 ¢

ton TOHHA t T 10° kr

Celsiusde- |rpamyc Lenscis  |°C °C  |Temmeparypa Lleancis (cumBo t

gree BU3HAYAETHCS BUPA3OM
t=T-To, ne T —Temmnepatypa
Kenssina. 75=273,15 K. 3a pos-
MipoMm rpaayc Llenbcis qopiBHIOE
rpanycy KenbBina
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Table 1.24 (finished)
Tabnuusa 1.24 (3aKiH4eHHS)
1 2 | 3 | a4 | 5
2. Units tolerate for being used in special field
astronomical |actpoHoMiuHa AU ao. [~1,4959810" m
unit OMHULIA
lightyear CBITJIOBUH PIK Ly CB. pik [~9,4605-10" M
parsec napcex pc K ~3,0857-10"° m
hectar reKTap ha ra 10* m?
atomic mass |aroMHa oguHUL (U a.0.M. |~1,66057-10°% kr
unit Macu
electron volt |enekTponBoasT  |€V eB ~1,60219-10"° [T
diopter aionTpist D mnrp 1wt
goniometric |rpax (rom) .2 (gon) |rpax |(4/200) pan
degree
volt-ampere |BoJabT-amIiep V-A B-A |-
volt-ampere |Bap var Bap  |—
reactive
3. Units of relative and logarithmic values
percent B1JICOTOK, IpO- % %
IICHT
parts per IIpoMiJIe %o %0
thousand
parts per mil- |minpitoHHa YacT- |ppm MIH
lion Ka
bel oen B b 1 Ezlg(lepl *x npu P2:10P1
1 E:2|g(F2/F1)** npu
F, = J10F;
decibel Ienuoeln dB b 115=0,1b
octave OKTaBa — okt |1 okr=logy(fo/f)*** mpu fo/f;=2
decade IeKana — aek |1 nex=lg(fo/f)*** mpum f,/f;=10
phon ¢don phon dboH

* JlomycKa€eThCsl BAKOPUCTOBYBATH TaKOXK THXKICHD (THIKIL.), Micsllb (Mic.), pik (p.), cromiTrs (cT.),

TUCSYOJIITTA.

** Py, P2 — onHOMMEHHI eHepreTHyHi BeTUUMHH (MOTY>KHOCTI, €HEepril, NIUILHOCTI SHEeprii TOIIIO);
Fi1, F2 — ogHoiiMenHi “cuitoBi” BennuyuHM (HANpY’>KEHHS, CHJIM TOKY, THCKY, HANPY>KEHOCTI IMOJIS

TOIIIO).
* %% fl

fo—wacrorn.
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Table 1.25 Units Allowable for Temporary Use
Tabnuua 1.25 OamHuui hisn4HMX BEMMYMH, WO JONYCKAKTLCA AN TMUMYacoBOro

BMKOPUCTaHHSA
. Name — Symbol — Sl equivalence
English Ukrainian Intern. Ukrainian
1 2 3 4 5

angstrom aHTCTpeM A A 10" m (TouH0)=0,1 HM
siegbahn {KC-0 IMHHLLS X ikc-o/1. 1,02206-10" m
barn OapH b 0 10 m (touro)
square degree KBaJpaTHHA rpagyc |[1° 0° 3,04628-10™ cp
ga rain Gd lan 102 m/c?
milligal Mimiran mGal mlan 107 m/c?
metric centner IICHTHEP q i 100 kr (TouHO)
kilogram-force- KiTorpam-cna- kgf-s°/m Kre-cm 9,80665 kr (TouHO)
sguared second per  |cexyHaa y KBajapari
meter Ha METP
tonne-force TOHHA-CHJIa tf TC 9,80665 xkH (TouHo)
kilogram-force KiJIorpaM-cuia kgf KIC 9,80665 H (TouH0)
gram-force rpam-cuia of rc 9,80665 mH (TouHO)
dyne JMHA dyn JIVH 10°H
tonne-force-meter TOHHa-cuiaa-MeTp  [tf-m TC-M 9,80665 xkH-m (TouHO)
kilogram-force-meter |kinorpam-cuna-merp |kgf-m KIC-M 9,80665 H-Mm (TouHO)
gram-force-centimeter |rpam-cua- gscm I'C-CM 98,0665 mxH-M

CaHTHMETP (TouHO)
tonne-force per cubic |Tonna-cuia na ky-  |tf/m® Tc/m® 9,80665 kH/m® (TouHO)
meter OiuHMIA METp
kilogram-force per  |ximorpam-cuna ma  |kgf/m® kre/m® 9,80665 H/m* (Touno)
cubic meter KyOluHHIi METp
kilogram-force-meter- |kinorpam-cua- kgf-m-s° Kre-m-c” 9,80665 Kkr-M” (TOUHO)
sguared second METp-CEeKyHa y

KBajpari
tonne force-squared  |ronna-cuia- tf.s/m* te-¢?m? 9,80665-10° kr/m°
second per meter to  |cekyHaa y KBajpari (TouHO)
the 4th power Ha METp Y YeTBEp-

TOMY CTETICHI
kilogram-force- KiJIorpam-cusa- kgf-s/m*  |kre-c?m? 9,80665 kr/m> (ToUHO)
sguared second per  |cekyHaa y KBajapari
meter to the 4th Ha METpP y YeTBEP-
power TOMY CTEMEHI
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Table 1.25 (continued)

Tabnuua 1.25 (NpoOoBXeHHS)

1 2 3 4 5
gram-force-squared  |rpam-cuna-cexynma |gf-s/m’ re-c?/m? 980,665-10° kr/m>
second per meter to |y kBaapari Ha METp (TouHO)
the 4th power y 4eTBEpTOMY CTe-

neHi
tonne-force-second  |Tonna-cuna- tf-s TC-C 9,80665 xH-c (TouHo)
CEeKyH/Ia
kilogram-force-second |kinorpam-cuna- kof-s KIC-C 9,80665 H-c (TouHo)
CeKyH/1a
kilogram-force per  |kimorpam-cuna ma  |kgf/cm? kre/em” 98,0665 kIla (TouHo)
sguare centimeter KBaJIpaTHUI CaHTH-
METp
kilogram-forceper  |kinorpam-cuia kgf/m® kre/m® 9,80665 ITa (TouHO)
square meter Ha KBaJpPaTHUU
METp
kilogram-force per  |kimorpam-cuna ma  |kgf/mm? Kre/mMm® 9,80665 MI1a (TouHo)
square millimeter KBaJIpaTHHI Mi-
JTiMeTp
millimeter of mercury |mimimerp pryraoro |mmHg MM PT. CT. 133,322 I1a
CTOBIILIS
torr TOp Torr Top 133,322 I1a
millimeter of water  |mimimerp BogsHoro |mm H,O MM BOJI. CT. 9,80665 I1a
CTOBIILIS
kilogram force per Kimorpam-cmia Ha  |kgf/m® kre/m® 9,80665 ITa/m (TouHO)
cubic meter KyOiYHUH MeTp
kilogram force per  |kinorpam-cuna na  |kgf/(cm?m) |kre/(cm?m) 98,0665 kIla/m
sguare centimeter- KBaJpaTHUI CaHTH- (TounO)
meter METpP-METP
tonne-force-meter TOHHa-CHIa-MeTp  |tf-m TC-M 9,80665 /I (TouHO)
kilogram-force- Kinorpam-cuia-metp |kgf-m KIC-M 9,80665 Ik (TouHO)
meter
gram-force-centimeter |rpam-cua- gf-cm rc-CM 98,0665 mkIx
CaHTHUMETP (TouHO)
erg epr erg epr 107 Jix
kilogram-force-meter |kinorpam-cuna-metp |kgf-m/kg KI'C-M/KT 9,80665 [Ix/xr
per kilogram Ha Kijorpam (TouHO)
gram-force-centimeter |rpamm-cua- gf-cm/g re-em/r 98,0665 mJIx/kr
per gram CaHTUMETp Ha Tpam (TounO)
horsepower KIHChKa CHJIa — J1.C. 735,499 Br (TouHO)
kilogram-force-meter |kinorpam-cumna-metp [kgf-m/s Kkre-m/c 9,80665 Bt (TouHO)

per second

Ha CEKyHJIy
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Table 1.25 (continued)
Tabnuua 1.25 (NpoOoBXeHHS)

1 2 3 4 5

gram-force-centimeter |rpam-cua- gf-cm/s rc-cm/c 98,0665 mkBT
per second CaHTHMETP Ha ce- (TouHO)

KyHIy
kilogram-force- KiJlorpaM-cua- kgf-cm/g Krc-cm/T 98,0665 Jx/xr
centimeter per CaHTUMETP Ha Irpam (TounO)
gram
square meter per kilo- |kBagparuuit metp Ha|m7kgf M2/Kre 0,101972 I1a™
gram-force KUJIOrpaM-CHITy
square centimeter per |keagparhuii cantu- |cm/kgf em?/kre 10,972.10° I1a*
kilogram-force METp Ha Kilorpam-

CHITY
kilogram-force- KiJorpam-cuia- kgf-s/m? Kre-c/m® 9,80665 I1a-c (TouHo)
second per square me- |cexyH/ia Ha KBaJl-
ter paTHHIl METP
kilogram per second- |kizorpam Ha cekyH- [kg/(Sm) Kr/(c-m) 1Ia-c
meter Iy-METP
poise myas P II 10™ Ma-c
santipoise CaHTHUITya3 cP cll 1 mIla-c
stoke CTOKC St Cr 10 m?/c
santistoke CaHTHCTOKC cSt cCr 10° M%/c=1 mm?/c
kilogram-forceper  |kimorpam-cuma Ha  |kgf/m Krce/m 9,80665 H/m (TouHo)
meter METp
kilogram-force-meter |kinorpam-cuna-metp [kgf-m/cm?  |kre-m/cm? 98,0665 K [x/M>
per square centimeter |Ha KBaJpaTHHIA CaH- (TouHO)

TUMETP
kilogram-force- Kilorpam-cuia- kgf-cm/cm?  |kre-cm/em? 980,665 JIxx/m?
centimeter per square |cantumerp Ha (TouHO)
centimeter KBaJIpaTHUI CaHTH-

METp
darcy napci D bi 1,01972 mxm?
kilogram per hour- kinorpam Ha roauny |kg/(h-m-mm |kr/(rox.-m Box. |28,3255 mr/(c-m-I1a)
meter millimeter of  |ma meTp-mimimerp  |H,0) CT.)
water BOJSIHOT'O CTOBIIIIS
kilogram per hour-  |kinorpam na romuny [kg/(h-m-0|l at) |kr/(rox.-m-0,1 ar) | 28,3255 mxr/(c-m-I1a)
meter-0,1 atmosphere |xa metp-0,1 aT™mo-

chepu
gram per hour-meter- (rpam Ha roguny Ha |g/(h-m-mm  |r/(rom.-m-mm-pr.|2,08352 Mkr/(c-m-T1a)

milimeter of mercury

METpP-MLTIMETP
PTYTHOTO CTOBIIIIS

Hg)

CT.)
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Table 1.25 (continued)
Tabnumuysa 1.25 (NpoaoBXEHHS)

1 2 3 4 5
cubic meter per hour- |ky6iunmii metp Ha  [m>/(h-m-mm |m%/(a-m-Mm 28,3255.10° m?/(c-I1a)
meter-millimeter of  |roguny Ha MeTp- H.0) BOJI. CT.)
water MITIMETP BOASTHOTO
CTOBIILIS
teracalorie TepaKanopis Tca Tkan 4,1868 T ]Ik (TouHO)
gigacalorie rirakaaopis Gceal I'kan 4,1868 I' [Tk (TouHO)
megacalorie MerakKaiopis Mcal Mkan 4,1868 M [Tk (TouHO)
kilocalorie KiJIOKaJIopis kcal KKall 4,1868 xJIx (TouHO)
calorie Kajopist ca Kaj 4,1868 I (TouHO)
thermochemical calo- |tepmoximiuna kano- |Caly, KaJl;y 4,1840 JTx
rie pist
cgl orie per gram I(E‘lHOpiSI Ha rpam cal/g Kan/r/ } 4,1868 K Jlxdxr
kilocalorie per kilo-  |kinokasnopis na ki- |kcal/kg KKaJ/KT (TouHO)
gram Jnorpam
calorie per gram- KaJIopist Ha Tpam- cal/(g-°C) kai/(r - °C)
dggree CeI_SIUS _ rpaﬂyc HC?IBCUI . o } 4,1868 ]/ (k1K)
kilolocalorie per kilo- |kinoxanopis na ki-  |kcal/(kg-°C) |/ (kr-°C) (Touro)
gram-degree Celsius |nmorpam-rpazayc Lle-
degree JIBCIs
calorie per gram- KaJIopist Ha Tpam- cal/(g-K) kai/(r - K)
kelvin KEeJIbBIiH } 4,1868  Ix/(kr-K)
kilocalorie per kilo-  |kinoxanopis Ha ki- [kcal/(kg-K) xxan/(xkr-K)J - |(rouno)
gram-kelvin JIOTpaM-KeJIbBiH
kilogram-force-meter |kinorpam-cuna-metp [kgf-mV/(kg-°C)|krc-m/(xr-°C)  [9,80665 JIx/(kr-K)
per kilogram-degree  |Ha kijorpam-Trpamayc (TouHO)
Celsius Ienbcis
calorie per second Kajiopis Ha cekynay |cal/s Kai/c 4,1868 Bt (To4HO)
kilocalorie per hour  |kinokanopist Haro-  |kcal/h KKaJ/ToI. 1,163 Bt (TouHO)
JIHY
megacalorie per hour |merakanopis Haro- [Mcal/h Mgxan/ro. 1,163 kBT (TOYHO)
JMHY
kilolocalorie per hour-|kinoxanopis naro- |kcal/(h-m?) |kxan/(rom. M%) |1,163 B1/m” (Touno)
square meter JIMHY Ha KBaApat-
HUW METp
megacalorie per hour- |merakanopis varo- |Mcal/(h-m?) [Mxan/(roa.-m?) |1,163 kBt/m (TounO)
square meter JVHY Ha KBaJpar-
HUM METP
kilocalorie per hour-  |kinokanopist Haro- |kcal/(h-m®)  |kkan/(rox.-m°) |1,163 Bt/M® (T04HO)

cubic meter

IVHY Ha KyOiuyHUI
METp
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Table 1.25 (continued)
Tabnuua 1.25 (NpoAoOBXeHHS)
1 2 3 4 5
megacalorie per hour- |merakanopis va ro- |Mcal/(h-m®) [Mxan/(rox.-m°) {1,163 kBt/™ (Touno)
cubic meter JMHY Ha KyOi4HUH
MeTp
kilocalorie per hour-  |kinokanopis Ha ro- |kcal/ KKa1/ 1,163 Br/(M>K)
square meter-degree  |nuny na kBagpar- | (h-m?-°C) (rox..m>°C)
Celsius HUI MeTp-Tpamyc
Lenbcis
calorie per second-  |kanopist Ha cekyHay (cal/(scm?-°C) kan/(c-cm*-°C) 41,868 kBt/(M*K)
sguare centimeter- Ha KBAJIpaTHUM CaH-
degree Celsius TUMETP-TPAIYC
Henbcis
kilocalorie per hour- |kinokasopist Haro- |kcal/ KKa/ 1,163 Bt/(Mm-K)
meter-degree Celsius |nuny Ha mMeTp- (h-m-°C) (rom.-m-°C) (TouHO)
rpanyc Llenbcis
calorie per second-  |kanopis Ha cexynny (cal/(s-cm?-°C)kan/(c-cm-°C)  |418,68 Br/(m-K)
centimeter-degree Ha CAaHTUMETP- (TounO)
Celsius rpanyc Llenbcis
ohm-square millime- |om-kBagpaTHUii Qmmim  |Om-MMAm 1 MxkOM-M
ter per meter MUTIMETp Ha METP
maxwel | MaKCBeJ MX Mkc 10® B6
gauss rayc Gs I'c 10 T
gilbert ripoepT Gb I'6 10/(47) A=0,795775
A
oersted epcTen Oe E 10°%/(47) Al =
=79,5775 Alm
curie KIOpi Ci Ki 3,7-10" Bk (TouHO)
curie per kilogram ktopi Ha kimorpam  [Ci/kg Ki/kr 3,7-10" Br/kr
curie per gram KIOpi Ha Tpam Cilg Ki/r 3,7-10" Br/kr
curie per cubic meter |kropi Ha ky6iunmit  |Ci/m® Ki/m® 3,7-10" Bx/v® (Tou-
MeTp HO)
curie per liter KIOp1 Ha JITP Ci/l1 Ki/n 3,7-10" Bx/m° (Tou-
HO)
curie per milliliter  |ktopi ua minimitp  |Ci/ml Ki/mn 3,7-10" Bx/m*> (Tou-
HO)
curie per square meter |kopi Ha kBagpatauii|Ci/m? Ki/m? 3,7-10" Bx/m? (Tou-
METp HO)
curie per square cen- |kropi Ha kBagparsuii|Ci/cm? Ki/em? 3,7-10" Bx/m? (Tou-

timeter

CaHTUMCTP

HO)
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Table 1.25 (finished)
Tabnuusa 1.25 (3aKiH4eHHS)

1 2 3 4 5
roentgen pEHTreH R P 2,58.10"* Kn/xkr
roentgen per second |pentren Ha cekyHny — |R/S Plc 2,58-10-* A/kr
roentgen per minute |penrtren Ha xBuinHy |R/min P/xs. 4,3.10° A/xr
roentgen per hour PEHTIeH Ha TOMHY R/h P/ron. 7.167-10-8 A/xr
rad pan rad pan 102 Tp
joule per kilogram | mxoyis Ha kigorpam  |JKg Ix/xkr  |1Tp
rem oep rem oep 10238
rad per second paja Ha CeKyHIy rad/s pan/c 102 I'ple
rad per hour paj Ha TOJUHY rad/h pan/4a 102 I'plu ~ 2,77778-10° I'plc
joule per second- oKoyIb Ha cekyHmy Ha |[J(skg)  |Ix/(c-kr)|1plc
kilogram Kiorpam
watt per kilogram  |Bat Ha Kinorpam W/kg Br/kr 1Tplc
rem per second Oep Ha CEKYHIY rem/s oepl/c 102 3B/c
nautical mile MOpPChKa MHJISI n.mile |muns 1852 m (TouHO)
(MixxHapoHA)
knot BY30J]1 kn BY3. 1852 km/u~0,514444 m/c
rotations per minute [06epT Ha XBUJIHHY RPM, 006/xB 1/60 ¢ (touno) ~ 0,016667 ¢
nm
carat KapaT ct Kap 0,2 r (TouHO)
bar Oap bar oap 100 kITa (Touno) ~0,1 MIla
Tex TEKC tex TEKC 10°° kr/m
neper Henep Np Hp 0,8686 5=8,686 nb
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1.6 Nonmetric Units Used in USA and UK

Table 1.26 Nonmetric Units Used in USA and UK

Tabnuusa 1.26 HemeTpuuHi oanHuui, wo sukopuctoBytoTbes B CLUA ta BenukobputaHii

. Name of unit — Symbol Sl equivalence
English Ukrainian
1 2 3 4
marine sea league (Int) MDXHApOJHA MOPChKa JIira m. lea. 5556,00 m
land [statute] league cyxojuibHa [cTaryTHa] mira (St lea 4828,032 m
(Int, US)
nautical mile (Int, US) mikHapoaHa Mopebka Muiist — [INM, NAUTM {1852 m (touno) (y
CIIA mo 1959 p.
1853,248 m)
nautical [Admiralty] mile  |BpuTtancbka Mopchka MHIIS 1853,18 m
(UK)
mile (Int, UK), land [statute] |(mixxaapogHa) Muts MI, mi 1609,344 m
mile (US)
cable length (Int) MIKHApOIHUN KaOeTbhbTOB cab 1852 m
cable length (US) amMepuKaHChKuit kabenproB  [cab (US) 219,5m
cable length (UK) OpUTaHCHKUI KaOEIbTOB cab (UK) 185,3 m
(abo 183 m)
furlong ¢bapronT fur 201,168 m
Gunter's [surveyor's| chain  |reoae3nyHuil YeiiH ch 20,1168 m
engineer's chain OyaiBeIbHHI YCHH ch 30,48 m
(abo 15,24 m)
rod pon }
pole 1oJib rd 5,0292m
perch nep4
fathom ¢daTom, MOPCHKUI CaKEHb fath 1,8288 m
yard pn yd 914,4 mm (TOYHO)
pace nemc 762 Mmm
foot byt ft 304,8 MM (TOYHO)
Span CIICH Span 228,6 MM
Gunter's link reoIe3NYHUI JITHK Li 201,168 mm
engineer's link OyIiBEIbHHUIA JIIHK Li 304,8 mm
hand XCHJT hand 101,6 mm (TOuHO)
nail (UK) HEIT nail 57,15 MM (TOYHO)
inch JIFOUM in 25,4 MM (TOYHO)
line Benuka minis (0,1") L gr. 2,54 MM (TOYHO)
mil MiJT 25,4 MKM (TOYHO)
microinch MIKpOIIoiiM win 25,4 um (TOYHO)
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Table 1.26 (continued)

Tabnuusa 1.26 (NpoaoOBXeHHS)

1 2 3 4
p'l ca po3Mipu p.lca } 421752 v
CiCero ; TunorpadcbKoro cicero
point mpudty TOYKA pt 351,46 MkM
point ToYKa (TOBIIMHA Manepy, Kap- 25,4 MM

TOHY)
township (US) TayHIINIT 93,2396 km*
square mile (Int) MIXKHAPOJHA KBapaTHa MIJIS |Mi° 2,58999 km?
acre aKp ac 4046,875 m*=
=0,404687 ra

rood pyx 1011,71 m?
sguare chain KBaJPaTHHH YCHH ch? 404,686 m>
are (US) ap a 100 m?
square rod KBAJPATHUH POJI rod?
square pole KBaJPaTHHI MOJIb pole? 25,2929 m?
sguare perch KBaJIpaTHUH mepy perch?
square fathom KBaJpaTHHii (haToM fath? 3,34451 m? (TO4HO)
square yard KBaJIpaTHUI AP/ yd2 0,836127 m°
sguare foot KBaJpaTHUH QyT ft? 929,030 cm®
squareinch KBaJIPATHUIA JTIOUM in? 645,16 Mm> (TouHno)
square mil KBaJ[PaTHUIA M1 mil? 645,16 MkM (TO4HO)
acre-foot akp-yT ac. ft 1233,49 m> (TouHO)
cubic fathom KyOiuHMii haTom fath® 6,11644m>
standard (hundred), Peters- |crasmapt 4,67227 v°
burg standard
gross cord BEJIUKUI KOPJI gr.cd 3,62455 m>
short cord MaJIiii KOpJ sh. cd 3,56792 m°
stack (UK) CTeK st 3,05823 m*
register ton pericTpoBa TOHHA ton reg. 2,83168 m°
cargo [freight, measure- ¢dpaxroBa [KkopabenbHa] ton fr. 1,132672 m°
ment] ton TOHHA
displacement ton TOHHA BOJIOTOHHAXXHOCTI ton dis. 0,991 m*
cubic yard KyOIuHHI AP/ yd® 0,764555 m>
butt (UK) 6ar 0,49098 m>
guarter (UK) OpUTAHCHKHI KBapTEP ar 0,29095 w*
hogshead (UK) OpUTAaHCHKUN XOTCXe hhd (UK) 0,24548 v*
hogshead (US) aMEPUKAHCHKUI XOrCXe/l hhd (US) 0,23848 v*
barrel (petr.) Oapenb HaQTOBHIA bbl 0,158987 m*
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Table 1.26 (continued)
Tabnuusa 1.26 (NpoaoOBXeHHS)

1 2 3 4
barrel (liquid) (US) Oapenb piTUHHAN bbl lig 0,119240 m*
barrel (dry) (US) Gapeib CyXuid bbl dry 0,115627 m*
kilderkin (UK) KigepKin 81,82962 nm°
firkin (UK) dipkin 40,91481 v
bushel (UK) GPUTAHCHKHII OYLICIb bu (UK) 36,3687 am°
(Winchester) bushel (US)  |amepukaHcbkuii Oy1iiesb bu (US) 35,2391 am°
cubic foot KyOidHHiT QyT i 28,3169 am>
peck (UK) OpUTAHCHKHI TIEK pk (UK) 9,09218 am>
peck (US) aMEPUKAHCHKUI MeK pk (US) 8,80977 nm>
(Imperia) gallon (UK) OpUTAHCHKUI TaJIOH Imp. gal 4,54609 nv®
gallon (dry) (US) AMEPHUKAHCHKHUI TalIoH gal dry (US)  |4,40488 nv®
CyXuit
galon (liquid) (US) amMepuKaHChKuit ranon piauu- |gal lig (US) 3,78541 nm°
HUH
(Imperial) quart (UK) OpuTaHChKa KBapTa gt (UK) 1,13652 am*
quart (dry) (US) amMepuKaHChKa KBapta cyxa  [qt dry (US) 1,10122 gm®
quart (liquid) (US) amepuKaHChKa kBapta pigua- |qt lig (US) 0,946353 1m°
Ha
pint (UK) OpuTaHChKa MiHTa pt (UK) 0,568261 nm*
pint (dry) (US) aMepHKaHChKa IMiHTa CyXa pt dry (US) 0,550610 am*
pint (liquid) (US) amMepuKaHChbKa minTa piguaHa [ptlig (US) 0,473176 om°
gill (UK) OpPUTAHCHKUIN KK 0,142065 v
gill (US) AMEPHUKAHCHKHI JKHIT 0,118294 v
ounce liquid (US) aMepHKaHChKa yHIis piguaHa |0Z. liq (US) 29,57350 cm®
ounce liquid (UK) OpuraHcbka yHis pinnaaa  |0Z. liq (UK) 28,41310 cm®
cubic inch KyOI9HUU TFOHM in® 16,3871 cm®
long [gross] ton (UK) JIOBra [Benuka) TOHHA long [gross] tn  |1,01605 T
short [net] ton (US) KOpOTKa [Maiia] ToHHa sh[net] tn 0,907185 1
quarter (US) aMepHUKaHChKHUI KBapTep 0,226796 T
long [gross] hundredweight |mosruii [Benukwuii] xanapen- |cwt (UK) 50,8023 xr
BEHT
short [net] hundredweight  [kopoTtkwii [manuii]
XaHJIPEABEUT cwt(US)
quintal, kintal KBiHTAJ q 45,3592 kr
cental ICHTAI
centner (US) aMEPHUKAHCKUI [ICHTHEP
slug (UK) ciar 14,5939 kr
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Table 1.26 (continued)

Tabnuusa 1.26 (NpoaoOBXeHHS)

1 2 3 4
guarter (UK) OpUTAHCHKHI KBapTEP ar 12,7006 xr
troy quarter TPONCBKUI KBapTep qgr. tr 9,33104 xr
pound (avoirdupois) GyHT (TOprosuii) Ib 0,453592 kr
troy or apothecaries pound |tpoiichkwuii [anTekapcekuii]  |Ibtr, [b ap 0,373242 kr

byHT
assay ton (UK) OpuTaHchKa pobipHa ToHHA |toN (assay) 32,6667 r
troy or apothecaries ounce |Tpoiicbka [anTekapchKal oz t(r), oz 31,1035

VHITist ap(oth)
ounce (avoirdupois) yHiis (Toprosa) 0z 28,3495 r
assay ton (US) aMepHKaHChKa MPoOipHa TOH- 29,1667 r

Ha
troy or apothecaries drachm |Tpoiicbka [anTekapcrka] apa- |dr tr, dr ap 3,88793r
(UK), dram (US) XMa
drachm (avoirdupois) (UK) |6puTanceka apaxma dr (UK) 1,77185r
pennyweight TICHHIBEUT dwt, pwt 1,55517r
apothecaries scruple anTEeKapChKUI CKPYITyII S ap 1,29598 r
grain rpaH or 64,7989 mr
pound per cubic inch GYHT Ha KyOIUHHIA qFOMM Ib/in® 2,76799-10* kr/m°
long ton per cubic yard JIOBra TOHHA Ha KyOluHH ton/yd 1328,94 xr/m®
(UK) pI
slug per cubic foot (UK) cyiar Ha KyOiuHU#H QyT sug/ft® 515,379 kr/m>
pound per liquid gallon (US)|byHT Ha piguHHHIA TaioH lg/gdl liq 119,826 xr/m>
pound per liquid gallon GYHT Ha PiIUHHHAN TaJ0H Ib/gal liq 99,7763 kr/v®
(UK)
pound per cubic foot byHT Ha KyOiuHMiA (YT Ib/ft3 16,0185 xr/m>
ounce per liquid gallon (US) |yHiiis Ha piauHHMIA TaJoH oz/gadl liq 7,48915 kr/v®
ounce per liquid gallon VHIIiSl Ha PIAMHHANA TaJIOH oz/gdl liq 6,23602 kr/m®
(UK)
ounce per cubic foot YHIIiS Ha KyOiuHui (yT oz/ft® 1,00116 kr/v®
pound per cubic yard GYHT Ha KyOIUHMIA AP Iblyd® 0,593176 xr/m>
grain per liquid gallon (US) |rpan Ha piauHHMIA TaTOH gr/gd liq 17,1181 r/m®
pound per foot ¢GyHT Ha ByT Ib/ft 1,48816 xr/m
pound per yard byHT Ha apa Ib/yd 0,496055 kr/m
pound per square foot byHT Ha KBagpaTHUH QyT Ib/ft? 4,88243 xr/v®
pound per square yard GYHT Ha KBapaTHH P Iblyd? 0,542492 xr/m®
cubic foot per ounce KyOidHHit QyT Ha YHILO ft*/oz 0,99883 m%/kr
cubic foot per pound KyOiuHuit Gyt Ha QYHT ft*/1b 62,428 nv>/kr
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Table 1.26 (continued)
Tabnuusa 1.26 (NpoaoOBXeHHS)

1 2 3 4
pound-squared foot GyHT-QyT y KBagpaTi lb-ft? 42,1401 r-m®
slug-squared foot (UK) crar-QyT y KBaapari slug-ft? 1,35582 kr-m”
foot per hour GyT y rooquny ft/h 0,3048 m/ron.

(TouHO)
foot per minute GyT y XBHITHHY ft/min 0,3048 m/xB. (TOuY-
HO)
foot per second byT y ceKyHIy ft/s 0,3048 m/c (Touno)
mile per hour MUJIS B TOAUHY mile/h, mi/h 1,60934 km/rox. =
=0,47704 m/c
mile per second MIJISL B CEKYH/TY mile/s, mi/s 1,60934 km/c =
=5793,64 xm/ron.
foot per squared second dyHT Ha cekyHIy B KBazgpati |ft/s” 0,3048 m/c? (Touro)
pound per hour GyHT y roauHy Ib/h 0,453592 xr/rox. =
=0,125998 r/c
pound per second GyHT y CeKyHIy Ib/s 0,453592 kr/c
ton per hour (UK) noBra [Benuka] Tonna B ro-  [ton/h (UK) 1,01605 t/roa. =
TTUHY =0,28224 xr/c
ton per hour (US) KopoTka [mana] Touna B ro-  ton/h (US) 0,907185 t/roa.=
JTUHY =0,251996 r/c
cubic foot per minute KyOiuHMiA QYT y XBUIHHY ft*/min 28,3168 nm>/xB. =
=0,471947 nm’/c
cubic foot per second KyOiuHuit QyT y cekyHIy ft3/s 28,3168 nv/c
(Imperial) gallon per minute [6puranchkuii ranon y xsud- |Imp. gal/min - |0,075768 xv’/c
(UK) Hy
gallon (liquid) per minute  |amepukancokuii pinnarnii  |gal lig (US)/min|0,063091 av/c
(Us) rajioH y XBHJIUHY
cubic yard per minute KyOIYHHIA AP Y XBUIHHY yd*/min 0,764555 m*/xB. =
=12,7426 nm’/c
cubic yard per second KyOIYHHIA AP Y CEKYHITY yd*/s 0,764555 nm°/c
long [gross] ton-force (UK) |moBra [Benwka] Tonno-cuna  |tonf (UK) 9,96402 xH
short [net] ton-force (US)  |kopotka [mana] Tonno-cuma  [tonf (US) 8,89644 xH
pound-force byHT-cHIa | bf 4,44822 H
ounce-force VHIIiSI-CHIIa ozf 0,278014 H
poundal nayHIajib pdL 0,138255 H
pound force per foot byHT-cHIa HA QYT | bf/ft 14,5939 H/m
pound-force-foot byHT-crta-gyT | bf -ft 1,35582 H-m
poundal -foot nayHaaIb-QyT pdl-ft 42,1401 mH-m
pound-force per cubic foot  |(ymr-cuma Ha ky6iunmit dyr ||bf/ft> 157,087 H/m®
poundal per cubic foot nmayHzanb Ha Ky6ianmit gyt |pdl/ft3 4,87985 H/m®
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Table 1.26 (continued)

Tabnuusa 1.26 (NpoaoOBXeHHS)

1 2 3 4

pound-force per square inch |bysr-cuina Ha kBagpatauit  |psi, |bf/in® 6,89476 xIla
JIFOM

pound-force per square foot |pyrr-cuna Ha kBagpartauii  |Lbf/ft?, psf 47,8803 I1a
dyT

pound-force per square yard |(pyur-cuia Ha kBagpatauit  ||bflyd? 5,32003 ITa
ApI

poundal per square foot nayHaab Ha KBaJpaTHHH pdl/ft? 1,48816 ITa
byt

ounce-force per squareinch |yHuis-cuia Ha kBapatauii  |0Zf/in 430,922 I1a
IOUM

foot of water (column) GyT BOASHOTO CTOBIA ft H,O 2,98907 xIla

inch of water (column) JIFOMM BOJISHOI'O CTOBIIA in H,O 249,089 I1a

inch of mercury (column)  |aroiiM pTYTHOTO CTOBIA inHg 3,38639 klla

pound-force-foot dyHT-cHna-dyT | bf -ft 1,35582 JTx

poundal -foot nayHaab-QyT pdl-ft 42,1401 m]Tx

British thermal unit OpuTaHChbKa OJUHMI Terio- (Btu 1,05506 xJIx
TH

British thermal unit, ther-  |6puTanceka TepMoXiMidHa Btui 1,05435 k]I

mochemical OJMHUILA TEIJIOTH

pound-force-foot per second |byur-cuna-pyt Ha cekyuay  |Ib-ft/s 1,35582 Bt

pound-force-foot per minute |byur-cuna-dyT Ha xBununy  (Lb-ft/min 22,5970 MmBt

pound-force-foot per hour  |pyuT-cuna-¢yt va romuny  |Ib-ft/h 376,616 mkBT

poundal-foot per second nayHaanb-GyT Ha cekyuay  [pdl-ft/s 42,1401 mBt

horsepower (UK) OpUTaHChKa KiHChKA CHJIA hp (UK) 745,7 Bt

horsepower (US) amepHKaHChKa KiHchka cuna  [hp (US) 746 Bt

British thermal unit per sec- |0puranchka TerioBa oauHuUIs |Btu/s 1055,06 Bt

ond Ha CEKYHIY

British thermal unit per hour [6puTanceka Temosa oaunuis | Btu/h 0,293067 Bt
Ha TOMHY

pound-force-hour per square |pyuT-cuna-roqusa Ha ksax-  ||bf-h/ft? 172,369 kIla-c

foot patHuii Gyt

pound-force-second per dyHT-crna-cexyHaa Ha kBaj- ||bf-g/ft? 47,8803 Ia-c

square foot patHuii GyT

slug per foot-second (UK) |caar Ha GyT-cekyHay slug/(ft-s) 47,8803 I1a-c

poundal-second per square |mayupanb-cexysza Ha kBag-  |pdl-s/ft? 1,48816 Ila-c

foot patHuii Gyt

square foot per second KBaJpaTHHU QYT HA CEKYHTY 929,030 cm%c

sguare foot per hour KBagpaTHuil GyT Ha roquHy  |ft/h 25,8064 mm%/c

Rankine degree rpaayc Penkina °R Tk=Tr/1,8

T.=Tr/1,8-273,15
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Table 1.26 (continued)
Tabnuuga 1.26 (3aKiHYeHHs)
1 2 3 4
Farenheit degree rpaayc dapenreiita °F Tk=(t;+459,67)1,8
t=(t-32)/1,8
Rankinedegree | pisan-  |rpanyc Penkxina ATr ATk=At=Tr/1,8
1St
. TEMIIE -

Farenheit degree] paryp rpanayc ®apenreiita Ate ATk=At=t:/1,8
British thermal unit per OpuTaHChKa oquHMI Terio- (Btu/lb 2,32601 xJIx/kr
pound TH Ha QyHT
British thermal unit per cu- |6puTanceka oxuanms Temio- |Btu/ft® 37,2589 kJix/m>
bic foot TH Ha KyOiuHHH QYT
British thermal unit per OpHuTaHChKa OJUHUIL Terio- |Btu/i n’ 1,63535 MI[)K/M2
sguare inch TH Ha KBaJPATHUHN TIOHM
British thermal unit per OpUTaHChKA OJUHHMIIS TETLIO- Btu/ft? 11,3566 K,H}K/MZ
sguare foot TH Ha KBaJIpaTHUH QyT
British thermal unit per OpurtaHcbka oquHuUI Terio- (Btu/(1b-°F) 4,1868 1x/(xr-K)
pound-Farenheit degree TH Ha QyHT-Tpaxyc DapeH- (TouHO)

remra
British thermal unit per OpuraHcbka oquHuUI Terio- |Btu/(Ib-°R) 4,1868 xJIx/(kr-K)
pound-Rankine degree TH Ha QyHT-Tpagyc Penkina (TounO)
British thermal unit per sec- |Gpurancbka oauauws Temwio- |Btu/(sft?) 11,3566 kB1/m*
ond-square foot TH Ha CEKYH/y-KBaJpaTHHI

byt
British thermal unit per 6puTanchka oxuHAIs Terto- |Btu/(h-ft?) 3,15459 Br/m?
hour-square foot TH Ha FOJIMHY-KBaJpaTHUI

byt
British thermal unit per sec- [Opurtancbka oauuuLs Temno- |Btu/(sft-°F) 6,230964 kB1/(Mm-K)
ond-foot-Farenheit degree |t Ha cekyHay-dyT-Tpamyc

®dapeHreiira
British thermal unit per OpuraHcbka oquHuUI Terwio- |Btu/(h-ft-°F) 1,73073 Bt/(m-K)
hour-foot-Farenheit degree |tu Ha roauny-dyT-rpagyc

®apeHreiita
British thermal unit per 6puranchka oxuHuis Temwio- |Btu/(h-ft>°F)  |5,67826 Br/(M*K)
hour-square foot-Farenheit  [Ti Ha roauHy-KBagpaTHUI
degree byr-rpanyc dapenreiita
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1.7 Selected Conversions

1 debye=3.33x10% coul-cm
1 esu’=1 erg-cm
1eV=1.602...x10"erg

1 eV=0.38...x10" cal

1 eV/atom=23.100 ea/mole
1 ft* H,0=62.4 1b H,0

1 ft* H,0=8.33 gal H,0

1 gauss=10" weber/m?

LENGTH
1 m=100 cm=1000 mm=10° pm=10° nm
1 km=1000 m=0.6214 mil
1 1=3.281 ft=39.37 in.
1 cm=0.3937in.
1in.=2.540 cm

1 ft=30.48 cm

1yd=91.44 cm

1 mi=5280 ft=1.609 km

1 A=10"m=10®cm=10"nm

1 nautical mile=6080 ft

1 light year=9.461x10"m
AREA

1 cm*=0.155 in®

1 m?=10" cm?=10.76 ft

1in°=6.452 cm®

1 ft°=144 in°*=0.0929 m?

VOLUME
1 liter=1000 cm*=10"°m®=0.03531
f°=61.02 in°

1 ft°=0.02832 m*=28.32 liters=7.477 gal-
lons
1 gallon=3.788 liters

1 gauss=10"*volt-sec/m?
1 gauss/oersted=47x10" henry/m
1 joule=10" ergs
1 joule=0.239 cal
1 kcal=4.185...x10" ergs
Inx=2.3l0g0x
1 oersted=(10*47) amp/m
1 psi=6.89...x10" dynes/cm?
ACCELERATION
1 m-s?=100 cm?=3.281 ft-s?
1 cm-s°=0.01 m-s°=0.03281 ft-s*
1 ft-s%=0.3048 m-s?=30.48 cm-s”*
1 mi-hrt.s'=1.467 ft-s*
MASS
1 kg=10°g=0.0685 slug
1 g=6.85x10" slug
1 slug=14.59 kg
1 u=1.661x10%"kg
1 kg has aweight of 2.205 Ib when
9=9.80 m-s?
FORCE

1 N=10°dyn=0.2248 Ib
1 1b=4.448 N=4.448x10" dyn

PRESSURE
1 Pa=1 N-m’=
=1.451x10* Ib-in?=0.209 |b-fr?
1 bar=10"Pa
1 1b-in?=6891 Pa
1 1b-fr>=47.85 Pa

1 atm=1.013x10° Pa=1.013 bar=
=14.7 |b-in?=2117 |b-fr?
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TIME
1 min=60s
1 hr=3600 s
1 da=86.400 s
1 yr=365.22 da=3.156x10"s
ANGLE

1 rad=57.30°=180°/%

1°=0.01745 rad==/180 rad

1 revolution=360°=2r rad

1 rev-min™ (rpm)=0.1047 rad-s*
SPEED

1 m-s'=3.281 ft-s*

1ft-s'=0.3048 m-s*

1 mi-min*=60 mi-hr'=88 ft-s*

1 km-hr'=0.2778 m-s'=0.6214 mi-hr*

1 mi-hr'=1.466 ft-s'=

=0.4470 m-s'=1.609 km-hr*

1 furlong-fortnighr'= 1.662x10*m-s*

1 mmHg=1 torr=133.3 Pa

ENERGY
13=10" ergs=0.239 cal

1 cal=4.186 J(based on 15° calorie)
1 ft1b=1.356J

1 Btu=1055 J=252 cal=778 ft-lb

1eV=1.602x10"J
1 kWh=3.600x10°J

MASS-ENERGY EQUIVALENCE
1 kg«8.988x10'°J
1 u—~0.931.5 MeV

L eV<«1.073x10°u
POWER

1W=1Js?

1 hp=746 W=550 ft-|b-s*

1 Btu-hr'=0.293 W
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1.8 Fundamental Constants

Table 1.27 Fundamental Physical Constants
Tabnvua 1.27 ®dyHaameHTanbHi gi3nyHi ctani

Name of unit
Russian “bol Value
Ukraine
1 2 3
Universal constants
YHuBepcanbHbIC TOCTOSHHBIC
VYHiBepcabpHi cTam
Speed of light in vacuum C 299 792 458 m-s*
CKopocCTh CBETa B BaKyyMe
[IBUAKICTD CBITJIA Y BaKyyMi
Magnetic constant Lo 4710 H-m*=
MarauTHas HoCTOsTHHas =12.566 370 614-10"H-m™*
MarsiTHa crana
Electric constant & | 8.854187817-102 F-m™
DIleKTpruYecKas MOCTOSTHHAS
Enexkrpuyna crana
Gravitational constant G | 6.67259x10"m*kgt-s?
['paBHTAaIMOHHAS ITOCTOSTHHAS
['paBiTariiiHa crana
Planck's constant h 6.626 0755-10%* Js
[Tocrostnnas Ilmanka
Crana IInanka
Dirac’ s constant h 1.054 572 66:10% Js
ITocrostHHas [upaka
Crana Jlipaka

Electromagnetic constants

9JI€KTpOMaFHI/ITHBI€ ITIOCTOAHHBIC

EnexrpomaruutHi ctami

Charge of electron (elementary)

DreMeHTapHbIN 3aps (3aps FIEKTPOHA)

Enemenrapuuii 3apsin (3apsij eICKTPOHA)

e

1.602 177 33.10*°C
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Table 1.27 (continued)
Tabnuua 1.27 (NpoOoBXEHHS)

2 3

Bohr magneton
Marneron bopa

Marneron bopa

us | 9.2740154.10%* 3T+

Nuclear magneton
SlnepHbI MarHeToH

S nepHuii MarHeTOH

uN | 5.050 7866-10% JT™

Atomic constants

AToOMHI cTai

ATOMHBIE TOCTOSIHHBIC

bopoBckuit paguyc
BbopoBchkuii paaiyc

Rydberg constant R, 10973 731.534 m*
[TocTosinnas Punoepra

Crana PinGepa

Bohr radius a | 0.529177249-10°m

Electron
DJIEKTPOH
Enektpon

Mass of electron
Macca ITIOKOA BHGKTpOHa

Maca crokoro CJICKTpOHA

M 9.109 3897-10 kg

Electron charge-massratio
OTtHolIEHNE 3apslia 3JICKTPOHA K €ro Macce

BinHoneHHs 3apsay eJIeKTpoHa 10 HOro Macu

e [-1.75881962-10" C-xg™*

Classic electron radius
Knaccuueckuii paanyc 3nekTpoHa

Kiacuunuii pajaiyc enekTpoHa

o 2.817 940 92:10° m

Magnetic moment of electron

MarsuTHbeI MOMEHT JJIEKTPOHA

MaruiTHHI1 MOMEHT €JIEKTpOHA

Le | 928.47701-10%°J3T*
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Table 1.27 (finished)
Tabnuua 1.27 (3aKiH4YEHHS)

1 2 3
Compton wavelength of electron A 2.42631058-10 m
KoMnToHOBCKast I7TMHA BOJIHBI JIEKTPOHA
KomnToHiBChbKa TOBKMHA XBUJII €JIEKTPOHA
Proton

[IpoTon

IIpoToH
Mass of still proton m, 1.672 6231:10% kg
Macca 1mokost npoToHa
Maca Criokor nporoHa
M agnetic moment of proton tp | 1410607 61.10%° 3T
MarauTHbII MOMEHT ITPOTOHA
MarsiTHHI1 MOMEHT ITPOTOHA
Proton charge-mass ratio e/m, | 9.5788309-10" Ckg™
OTHouleHue 3apsiia NpOTOHA U €ro Macca
BinHomenns 3apsiy npoToHa Ta HOro Macu

Neutron

Hentpon

Hentpon
Mass of still neutron m, 1.674 9286-10*" kg
Macca nokost HeMTpoHa
Maca cniokor HEUTpOHA
Magnetic moment of neutron 1, | 0.966 237 07-10%° 3T
MarauTHbII MOMEHT HEUTPOHA
MarsiTHIUI1 MOMEHT HEUTPOHA
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Table 1.28 Physical-Chemical Constants

Tabnuua 1.28 di3nko-ximiyHi cTani

Name of unit
I‘ESSs"iZZ Symbol Value
Ukraine
1 2 3

Avogadro’s number Na | 6.0221367-10”mol™
[TocrostHass ABoraapo
Crana ABoraapo
Atomic mass unit Uo 1.660 5402-10%" kg
AToMHas equHUIA MacChl (YHHGDUIUPOBAHHAN) a.c.M.
ATomHa ouHMI MacH (YHi(iKoBaHa)
Faraday’ s constant F 96 485.309 C-mol ™
ITocrostnHas @apanes
Crana ®apanes
Gas constant R | 8314510 Jmol™K™
YHuBepcanbHas (MOJISIpHAs) ra30Bast OCTOSTHHAS
VYHiBepcaibHa (MOJISIpHA) ra30Ba cTalia
Boltzmann's constant k 1.380 658-10% JK™

IlocTossuuast bonbiimana

Crana bonsimmana

Volume of ideal gas (0°C and 1 atm)

MospHblif 00beM HAeaTbHOTO Ta3a IPU HOP-
ManbHBIX yenoBusx (T=273.15 K, p=101325 I1a)

Momnsipauii 00’ €M 1J1eaJIbHOTO Ta3y 3a HOpMaJb-
Hux ymoB (T=273.15 K, p=101325 I1a)

22.414 10-10° m®mol*

Stefan-Boltzmann’s constant
[Tocrosiunas Credana — bonbumana

Crana Credana — bonbiimana

5.67051.10° W-m?2K™

Ween' s constant
ITocTossHHas B 3akoHe cMenleHusl BuHa

Crana y 3akoHi 3minieHHs Bina

2.897756-10° m-K
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1.9 Table of Elements
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1.10 Physical Properties of Metals

Table 1.30 Selected Physical Properties of Metals

Atomic

Metal Atomic | Crystal | Lattice Pa- Mass Density, | Melting Tem-
Number |Structure| rameter, A . g/lcm® | perature, °C
g/g-mole
1 2 3 4 5 6 7

Aluminum Al 13 FCC 4.04958 26.981 2.699 660.4

Antimony Sb| 51 hex | a=4.307 | 121.75 6.697 630.7
c=11.273

Arsenic As| 33 hex a=3.760 | 74.9216 5.778 816
c = 10.548

Barium Ba| 56 BCC 5.025 137.3 3.5 729

Beryllium Be 4 hex |a= 2.2858 9.01 1.848 1290
c = 3.5842

Bismuth Bi 83 hex a= 4.546 208.98 9.808 271.4
c=11.86

Boron B 5 rhomb | a= 10.12 10.81 2.3 2300
a = 65.5°

Cadmium Cd| 48 HCP |a= 29793 1124 8.642 321.1
c = 5.6181

Calcium Cal 20 FCC 5.588 40.08 155 839

Cerium Ce| 58 HCP | a= 3.681 140.12 6.6893 798
c = 11.857

Cesium Cs 55 BCC 6.13 132.91 1.892 28.6

Chromium Cr 24 BCC 2.8844 51.996 7.19 1875

Cobalt Co| 27 HCP |a= 25071 58.93 8.832 1495
c = 4.0686

Copper Cu 29 FCC 3.6151 63.54 8.93 1084.9

Gadolinium Gd| 64 HCP |a=3.6336| 157.25 7.901 1313
c = 5.7810

Gallium Gal 31 ortho |a=4.5258 69.72 5.904 29.8
b=4.5186
c=171.6570

Germanium Ge| 32 FCC 5.6575 72.59 5.324 9374

Gold Au| 79 FCC 4.0786 196.97 19.302 1064.4

Hafnium Hf 12 HCP |a= 3.1883| 1/8.49 13.31 2227
c = 5.0422

Indium In 49 tetra |a= 3.2517| 114.82 7.286 156.6
c = 4.9459

Iridium Ir 77 FCC 3.84 192.9 22.65 2447

Iron Fe 26 BCC 2.866 55.847 7.87 1538

FCC 3.589 (>912°C)
BCC (>1394°C)

Lanthanum La Y4 HCP | a=3.774 138.91 6.146 918

c=12.17
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Table 1.30 (continued)

1 2 3 4 5 6 7
Molybde- Mo| 42 BCC 3.1468 95.94 10.22 2610
num
Nickel Ni 28 FCC 3.5167 58.71 8.902 1453

Niobium Nb| 41 BCC 3.294 92.91 8.57 2468
Osmium Os| 76 HCP |a=2.7341] 190.2 22.57 2700
c =4.3197

Palladium Pd 46 FCC 3.8902 106.4 12.02 1552
Platinum Pt 78 FCC 3.9231 195.09 21.45 1769
Potassum K 19 BCC 5.344 39.09 0.855 63.2
Rhenium Re | 75 HCP |a=2760| 186.21 21.04 3180

c = 4.458

Rhodium Rh 45 FCC 3.796 102.99 12.41 1963

Rubidium Rb 37 BCC 57 85.467 1.532 38.9

Ruthenium Ru 44 HCP |a=2.6987| 101.07 12.37 2310
c=4.2728

Selenium  Se 34 hex |a= 4.3640 78.96 4.809 217
c = 4.9594

Silicon S 14 FCC 5.4307 28.08 2.33 1410

Silver Ag 47 FCC 4.0862 107.868 10.49 961.9

Sodium Na 11 BCC 4.2906 22.99 0.967 97.8

Strontium  Sr 38 FCC 6.0849 87.62 2.6 768

BCC 4.84 (>557°C)

Tantalum Ta 73 BCC 3.3026 180.95 16.6 2996

Technetium Tc 43 HCP |a=2735| 98.9062 115 2200
c = 4.388

Tellurium Te 52 hex |a= 4.4565 127.6 6.24 449.5
¢ = 5.9268

Thorium Th 90 FCC 5.086 232 11.72 1755

Tin Sn 50 FCC 6.4912 118.69 5.765 231.9

Titanium  Ti 22 HCP |a= 2.9503 47.9 4,507 1668
c = 4.6831

BCC 3.32 (>882°C)
Tungsten W 74 BCC 3.1652 183.85 19.254 3410
Uranium U 92 ortho | a= 2.854 238.03 19.05 1133
b= 5.869
c= 4955
Vanadium V 23 BCC 3.0278 50.941 6.1 1900
Y ttrium Y 39 HCP | a= 3.648 88.91 4.469 1522
c=5.732
Zinc Zn 30 HCP |a= 2.6648| 65.38 7.133 420
c=4.9470
Zirconium Zr 40 HCP |a=3.2312| 91.22 6.505 1852
c = 5.1477
BCC 3.6090 (>862°C)




Chapter 1 COMMON INFORMATION 137

1.11 Common Hydrocarbon Groups

Table 1.31 Some Common Hydrocarbon Groups

Family Charfﬁ:ﬁ ristic Representative Compound
I
Alcohols R—OH H— (lj— OH Methyl a cohol
H
by
Ethers R—O—R’ H—(lj—O —(lj—H Dimethyl ether
H H
oH Pll OH
Acids R—C H=C—C Acetic acid
AN | \O
O H
R\ H\
Aldehydes /C=O /C=O Formal dehyde
H H
R OH
Aromatic hydrocarbons @jz @ Phenaol
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1.12 Mere Structures for Common Polymeric Materials

Table 1.32 List of Mere Structures for Common Polymeric Materials

Chemical Name Structure

Mer Chemical Structure

cmonu EJ[20

1 2
o) CH3
/ N\ I

Epoxy (diglycidy! ether of bisphenol A, CH;
DGEPA)
Enokcuana cmoma (IUrIinugHIOBUI (l)H (|:H3
edip Oicenony Tumy A) O—CH,—CH—CH, 04@,?_
Moougixosana enoxcuona cmona. Awnanoe n CH;

Melamine-formaldehyde (melamine)

Menamino-popManbAeriIHUNA TONTIMep
(Menamin)
Cunmemuuynuti nonimep, wWo GUKOPUCTIOBY-

embcsi 011 BUPOOHUYMBA KOHCMPYKYILHUX
naacmuKie

— ¢ipmosa Hazea gopmanrvoezionoi cmoau i
mamepianie Ha il OCHOGL

“H
Phenol-formaldehyde (phenolic), bake-
lite I|{ OH I|{
denoadopmManbaerigaa cMoia \|C CI?/
IIpooykm 63aemo0ii ¢henony 3 gopmanvoezi- H H
ZZJZeﬂim (6i0 npizeuwa ximixa JI. Bakenanoa) H—C—H
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Table 1.32 (continued)
Tabnuua 1.32 (NpoOoBXeHHS)

1 2

Polyacrylonitrile (PAN)

. . H H
IMomiakpunonitpun (ITAH) |
Cunmemuynuii noaimep, wo GUKOPUCMOBY- |
eEMbCsl Ol OMPUMAHHA NOJIAKPULOHIMPUTb- H H=
noeo eonokna (I1AH-eon0xna)
Polyamideimide (PAI) - 0 .

S |
[Momamigimizg C
Cunmemuynuii  nonimep. Ilpu ompumanni |
amiou moscymo 6a2amopaszoso nepexooumu 8 —N—C C
iMiou ma Hazao 6 cmaui HeCMilKoi pigHosazu I |
(nposisnsemvcs echexm maymomempii) = O O -
Polybutadiene

. . . - H HHH
[TomiOyTamied (CHHOHIM OugiHin) I | |

—C—C=C—C—
Heepanuunuil gyenesodennv, wo 8UKOpUCMOo8y- |
EMbCsL 011 BUPOOHUYMBA CUHMEMUYHUX KAY- H H
uyKi6
Polybutylene terephthalate (PBT)
[Tomb6yTtunenrepedranar H H H H
| I I O

Cnonyka nenacuueno2o eyanesoonto (bezbap-| |[—C— C—0O—C—C—C—C—0—
enozo 2azy) 6ymuneny (6ymeny) 3 mepegpma- |1 | |
nesumu (OeH3010uKapOOHOBUMU) KUCIOMAMU. H H H H
Bukopucmosyemocs 011 eupobrnuymea xay-
YYKY ma Macmu
Polycarbonate (PC)

) CH3 O
[MonikapOoHaT | Il

—o—@c 0—C—

Cunmemuunuii nonimep. Bukopucmogyemucs |
0151 8UPOOJIEHHsT NIIBOK, BOJIOKOH | 6Up00i6 CH3
e/IeKMPOMexXHIuHO20 NPUSHAYEHHS
Polychloroprene

. H Cl1 H H
[Tomxnoponpen | 1 | |

—C—C=C—C—

Henacuuenuii moxcuynuii xnoposanuil 8yane- | |
600eib. Buxopucmosyemvcs 0nsi supooHuym- H H

6a KayuyKig
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Table 1.32 (continued)

Tabnuua 1.32 (NpoOoBXeHHS)
1 2
Polychlorotrifluoroethylene
[MoniTpudropxaopeTuiieH IT IT
Cunmemuunuti nonimep. Bidomuii nio Hazeorn _(|: (lj_
@moponnacm-3M  (moougixosanuii  mpugh- F Cl
mopxnopemunen). Enacmuunuti  mamepiar,
wo nezko hopmyemucs
Polydimethyl siloxane (silicone rubber)

. o CH;
[Monigumerniacuiokcad (OAUH 13 BUIIB |
KPEMHIHOPTraHiuHOI'O Kay4yKy) —?i—O—
Cunmemuunui Memuio8uu CH3

KPEeMHItOp2aniuHUll Kay4yK

Polyetheretherketone (PEEK)
[oniedip(edip)keron

Cunmemuuynuti nonimep, wo s613€ COOOH
00UH 13 CKIAOHUX noaieqhipie

Polyethylene (PE)
[Homietunen
Ooun i3 HatiOeweswiux CUHMEMUYHUX NOJli-

Mepig, Wo BUKOPUCIOBYEMBCA O BUSOMOG-
JIeHHSI MEPMONIACMIB

i
H H

Polyethylene terephthalate (PET, a
polyester)

) . O O H H
[Tomietunenrepedranar  (oguH i3 I I |
noJtieipiB) —C@C— —C—C—0—

||
CunmemuuHutl noaimep 3 BUCOKUMU MEXAHIY- H H
HUMU xapaKmepucmuKaMu. Te aAHC, WO 1:2 Jjae-
cam, maunap, mepuieH
Polyhexamethylene adipamide
(nylon 6,6) H H
IMonirexcameTunen agnimamin (HeiaoH —N—|— IC— —N—g—— (lj— — ” —
6,6 a6o HalinoH 6,6) | | | |

H H l6 H H 4

CunmemuuHutl nosimep Ha OCHOBI NOAAMIOI8




Chapter 1 COMMON INFORMATION 141

Table 1.32 (continued)
Tabnuua 1.32 (NpoOoBXeHHS)

1 2
Polyimide
y O\C c e
[Tomiimi ~ S
| —N N—R—
. . . \C ~
Apomamuunuii  2cemepoyuKkiiuHull - noaimep. 2 Cs
OcHosa 0151 OMPUMAHHS BUCOKOMIYHUX NILIBOK O 0
Polyisobutylene
y H  CH;
ITomniizo0yTuIeH | |
Cunmemuunuti nonimep. Ocrosa 01 6Upoo6- | |
HUYMBA enekmpoizonayii, JIUNKUX CMmpIidox, H CH3
macmui i NOKPUmmie
cis-Polyisoprene (natural rubber)
Monomep  i3ompeny  (HaTypaJbHHI [ g CH3;H H ]
Kay4yK) | =1 |
—C—C=C—C—
Henacuuenuii 8yenesooenv, wjo mac 6eauxy
30amuicms 00 noaimepuzayii. 3 mouxu 30py | H H _
NONIMeEpPI8 MOJHCHA PO32710amu SIK HAMYpa/ib-
HUL KayuyK i 2ymanepuy
Polymethyl methacrylate (PMMA) Pll (|3H3
ITomiMeTuaMeTaKpUIaT _CI:_CI: T
Cunmemuunuii nonimep. Te dic, wo i opeaniu- H %_O_CH.%
He CK10 abo niexcuenac 0O
Polyphenylene oxide (PPO)
ITonideHiaeHOKCH CH;
Ilpeocmasnuk Kiacy cuHmemuyHux mepmo- O—
CMIUKUX NIACMUKIB, NPOCUL APOMAMUYHULL
noniegip. Buxopucmosyemuvcs 01 6uecomos- CHj;

JIeHHs eNeKMpOoI30onAYll i XipypeiuHux iHcmp)y-
MeHmig

Polyphenylene sulfide (PPS)
Ionideninencynsdin (ITPC)

Cunmemuynuil noaimep, wo SUMPUMYE MeM-
nepamypy nonao 300 °C, dosoni dopoeuii. Bu-
KOpUCMOBYEMbCA OJisL BUPOOHUYMEA MENI0-
CMIUKUX KOMHOZUYIIHUX Mamepiaie
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Table 1.32 (continued)
Tabnuusa 1.32 (NpoaoBXeHHS)

1

Polyparaphenylene terephthalamide
(aramid)

[Tomnapadeninen Tepedranamigy
(apamin)

Cunmemuunuii noaimep, w0 BUKOPUCMOBY-
€MbCA 018 BUPOOHUYMEBA KEBAAPOBUX BOTOKOH

Polypropylene (PP)

[Tomimporminex III III
Cunmemuunuil nonimep 3 6UCOKUMU MeXAHIY- —(lj_Clj_
HUMU  Xapakmepucmuxamu. Bukopucmogy- H CH
eEMbcs 0N BUPOOHUYMBA BOJIOKOH, MNIIBOK, 3
mpy6. Ximiuno cmilikuii 8 acpecusHux piouHax
Polystyrene (PS) I|{ }ll
[Tomictupon —(lj—C—
Cunmemuunuii nonimep, npoOyKm noaimepu- H
3ayii cmuposy
Polytetrafluoroethylene (PTFE) ~ -

. F F
[TomiteTpadTopeTniicH |
Cunmemuunuil nonimep. Amepukancoka Hazea | |
— Teguon, nazea y romuwunvomy CPCP — F F
®@moponnacm-4, Dmopnon-4 - -
Polyvinyl acetate (PVAC) _ -
[TomBi"UIanETAT C|:
Cunmemuynuii noaimep 3 BUCOKUMU XIMIYHU- ITI ?
mu i @izuunumu xapakmepucmuxamu. Mae —C C—
8UCOKY aoze3ito. Buxopucmosyemuvcs 0ns 8u- | |
pobHuymea kneis, hapb, npocouysanvHux pe- H H
YOBUH
Polyvinyl alcohol (PVA)

C .. . H H

Coupt nomiBiHIIOBUN |
Cunmemuunuti nonimep. Bukopucmogyemucs | |
011 OMPUMAHHA B0JOKOH 1 NIIBOK, eMylbea- H OH

mopie, 3a2yCHUKIE mouo
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Table 1.32 (finished)
Tabnuusa 1.32 (3aKiH4eHHs)

1 2
Polyvinyl chloride (PVC)
[ToniBiHLIXTOPUA H H
Cunmemuunuii nonimep. Hennacmudgbikosa- _C|:_(|:_
HUll NONIBIHIIXIOPUO HA3UBAIOMb  GIHIINIA- | |
cmom. Ilpu Ooodasanni niacmughikamopa H Cl
OMPUMYIOMb NONIXTIOPBIHIIOBUL NAACTNUKAM —
OCHOBA ONJlemeHHsl eleKmpoKabeio
Polyvinyl fluoride (PVF)
[Monisinindropun ||
o V —C—C—
Cunmemuunuii nonimep. Mae Oyxce sucokuii |
enekmpuunutl onip i 006pe UUHUMbB ONip H F
8NUBY NOTYM’ 51
Polyvinylidene chloride (PVDC) _ -
. H Cl
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8KU OJ1s Xapuis
Polyvinylidene fluoride (PVDF) I|{ IF
[MoniBinineneHdropua —ﬁj—?—
CunmemuyHuil noaimep-n' €30e1eKmpux H F |
H H
\ /
C=C\
The —@— symbol denotes an aromatic ring as —C\ /53—
C—-C
/ \
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1.13 Trade Names and Characteristics for Plastic Materials

Table 1.33 Trade Names and Characteristics for Plastic Materials

Material Type

Trade Names

Major Characteristics

1

2

3

Thermoplastics

Acrylonitrilebutadie- |Abson Outstanding strength and toughness, re-
nestyrene (ABYS) Cycolac sistant to heat distortion; good electrical
Kralastic properties, flammable and solublein
Lustran some organic solvents
Novodur
Tybrene
Acrylics (polymethyl [Acrylite Outstanding light transmission and resis-
methacrylate) Diakon tance to weathering; only fair mechani-
Lucite cal properties
Plexiglas
Fluorocarbons (PTFE|Teflon Chemically inert in almost all environ-
or TFE) Fluon ments, excellent electrical properties;
Halar low coefficient of friction; may be used
Halon to 260°C (500°F); relatively weak and
Hostaflon TF poor cold-flow properties
Polyamides (nylons) |[Nylon Good mechanical strength, abrasion re-
Durethan sistance, and toughness; low coefficient
Herox of friction; absorbs water and some
Nomex other liquids
Ultramid
Zytdl
Polycarbonates Baylon Dimensionally stable; low water absorp-
lupilon tion; transparent; very good impact re-
Lexan sistance and ductility; chemical resis-
Makrolon tance not outstanding
Merlon
Nuclon
Polyethylene Alathon Chemically resistant, and electrically in-
Alkathene sulating; tough and relatively low coef-
Ethron ficient of friction; low strength and poor
Fortiflex resistance to weathering
Hi-fax
Petrothene
Rigidex

Zendel
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Table 1.33 (finished)

1 2 3

Polypropylene Bexphane Resistant to heat distortion; excellent
Herculon electrical properties and fatigue
Meraklon strength; chemically inert; relatively in-
Moplen expensive; poor resistanceto UV light
Poly-pro
Pro-fax
Propathene

Polystyrene Carinex Excellent electrical properties and opti-
Celatron cal clarity; good thermal and dimen-
Hostyren sional stability; relatively inexpensive
L ustrex
Styron
Vestyron

Vinyls Darvic Good low-cost, general-purpose materi-
Exon as; ordinarily rigid, but may be made
Geon flexible with plasticizers; often copoly-
Pee Vee Cee merized; susceptible to heat distortion
Pliovic
Saran
Tygon

Polyester (PET or Celanar One of the toughest of plastic films; ex-

PETE) Crastin cellent fatigue and tear strength, and re-
Dacron sistance to humidity, acids, greases, oils,
Hylar and solvents
Melinex
Mylar
Terylem

Thermosetting Polymers

Epoxies Araldite Excellent combination of mechanical
Epikote properties and corrosion resistance; di-
Epon mensionally stable; good adhesion; rela-
Epi-rez tively inexpensive; good electrical prop-
Lekutherm erties
Nepoxide

Phenolics Bakelite Excellent thermal stability to over
Amberol 150°C (300°F); may be compounded
Arofene with alarge number of resins, fillers,
Durite etc.; inexpensive
Resinox

Polyesters Aropol Excellent electrical properties and low
Baygal cost; can be formulated for room- or
Derakane high-temperature use; often fiber rein-
Laguval forced
Laminac
Selectron







Chapter 2 General Designation Systems and Composition
Ranges for Engineering Materials

2.1 Introduction to the Unified Numbering System of Metals and
Alloys

Unified numbering system (UNS) is a system of designations established in
accordance with ASTM E527 and SAE J1086, Recommended Practice for Number-
ing Metals and Alloys. Its purpose is to provide means of correlating systems in use
by such organizations as American Society for Testing Materials (ASTM) and Alu-
minum Association (AA), as well as by individual users and producers throughout
the world.

The UNS designation assignments for certain metals and alloys are established
by the relevant trade associations which in the past had administered their own num-
bering systems; for other metals and alloys, UNS designation assignments are admin-
istered by the Society of Automotive Engineers (SAE). Each of these assigners has
the responsibility for administering a specific UNS series of designations. Each con-
siders requests for the assignment of new UNS designations, and informs the appli-
cants of the action taken. The UNS designation assigners report immediately to the
office of the Unified Numbering System for Metals and Alloys the details of each
new assignment for itsinclusion into the system.

The UNS number is not in itself a specification, since it establishes no re-
guirements for shape, condition, quality, etc. It is a unified identification of metals
and alloys for which controlling limits have been established in specifications pub-
lished elsewhere.

This designation system establishes 9 series of designations for nonferrous
metals and alloys. Each UNS designation consists of a single-letter prefix followed
by five digits. In most cases the letter is suggestive of the family of metals identified:
for example, A — for aluminum, C — Copper and Copper Alloys, Z — Zinc and Zinc
Alloys, etc.

The UNS establishes 9 series of designations for ferrous metals and alloys.
Each UNS designation consists of a single-letter prefix followed by five digits. In
most cases the letter is suggestive of the family of metals identified: for example, F
for cast irons, T for tool steel, Sfor stainless steels.

Although some of the digits in certain UNS designation groups have special
assigned meanings, each series of UNS designations is independent on the others
with regard to the significance of digits, thus permitting greater flexibility and avoid-
ing complicated and lengthy UNS designations.

Wherever feasible, and for the convenience of the user, identification “num-
bers’ from existing systems are incorporated into the UNS designations. For exam-
ple, carbon steel presently identified by the American Iron and Steel Institute as
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“AlSI 1020” is covered by the UNS designation “G10200".

The Unified Numbering System for Metals and Alloys (UNS) provides means of
correlating many internationaly used metal and aloy numbering systems currently ad-
ministered by societies, trade associations, and those individua users and producers of
metas and alloys. This system avoids the confusion caused by the use of more than one
identification number for the same meta or dloy, and the opposite situation of having the
same number assigned to two or more different metals or dloys. It provides the uniform-
ity necessary for efficient indexing, record keeping, data storage and retrieva, and cross-
referencing.

The listed cross-referenced specifications are representative only and are not nec-
essarily acomplete list of specifications applicable to a particular UNS designation.

Table 2.1 Description of Numbers (or Codes) Established for Nonferrous Metals and
Alloys

A00001-A99999 Aluminum and aluminum alloys
A01001-A63562 Aluminum Foundry Alloys, Ingot or Casting
A82014-A87475 Wrought Aluminum Alloys Clad with Wrought Aluminum
Alloys, Non- or Heat Treatable

A91030-A91450 Wrought Aluminum Alloys, Non- Heat Treatable
A93002-A95954 Wrought Aluminum Alloys, Non- Heat Treatable
A98001-A98280 Wrought Aluminum Alloys, Non- Heat Treatable
A92001-A92618 Wrought Aluminum Alloys, Heat Treatable
A96002-A97472 Wrought Aluminum Alloys, Heat Treatable
C00001-C99999 Copper and copper alloys

Wrought Alloys

C10100-C15760 Pure and Low Alloyed Copper (>99%Cu)
C16200-C16500 Cadmium Copper

C17000-C17700 Copper-Beryllium Alloy (Beryllium Bronzes)
C18000-C19900 Copper and High Copper Alloys (>96%Cu)
C20500-C29800 Brasses (Cu-Zn)

C31000-C35600 L eaded Brasses (Cu-Zn-Pb)

C40400-C49080 Tin Brasses (Cu-Zn-Sn-Pb)

C50100-C52900 Phosphor bronzes (Cu-Sn-P)

C53200-C54800 Leaded Phosphor Bronzes

C55180-C56000 Cu-Ag-P and Cu-P Brazing Filler Metal
C60600-C64400 Aluminum Bronzes

C64700-C66100 Silicon Bronzes

C66200-C66420 Copper Alloys

C66700-C67820 Manganese Bronzes

C68000-C69950 Silicon Brasses and Other Copper-Zinc Alloys
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Table 2.1 (continued)

C70100-C72950
C73150-C79900

Copper-Nickel Alloys
Nickel Silversand Leaded Nickel Silvers

Cast alloys
C80100-C81200 Cast Coppers (>99%Cu)
C81300-C82800 Cast Chromium Copper and Beryllium Copper Alloys

C83300-C85800
C86100-C86800
C87300-C8/7900
C89320-C89940
C90200-C94500
C94700-C94900
C95200-C95810
C96200-C96800
C97300-C97800
C98200-C98840
C99300-C99750
E00001-E99999
E00000-E00999
EO1000-E20999
E21000-E45999
E46000-E47999
E48000-E49999
E50000-E51999
E52000-E55999
E56000-E57999
E58000-E67999
E68000-E68999
E69000-E73999
E74000-E77999
E78000-E78999
E79000-E82999
E83000-E84999
E85000-E86999
E87000-E87999
E88000-E89999
E90000-E99999
L 00001-L 99999
L 00001-L00999

(>96%Cu)

Cast Red, Yellow and Leaded Brasses
Cast Manganese Bronzes and L eaded Manganese Bronzes
Cast Silicon Brasses and Bronzes
Cast Cu-Sn-Bi-(Se, Zn, Ni) Alloys
Tin Bronzes and Leaded Tin Bronzes
Cast Nickel-Tin Bronzes

Cast Aluminum Bronzes

Cast Copper-Nickel Alloys

Cast Nickel-Silver Alloys

Cast Leaded Copper Alloys

Cast Copper Alloys

Rareearth and rare earth-like metals and alloys
Actinium

Cerium

Mixed rare earths

Dysprosium

Erbium

Europium

Gadolinium

Holmium

L anthanum

L utetium

Neodymium

Praseodymium

Promethium

Samarium

Scandium

Terbium

Thulium

Y tterbium

Yttrium

L ow-melting metals and alloys
Bismuth
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Table 2.1 (continued)

L01001-L01999
L02001-L02999
L03001-L03999
L 04001-L04999
L 06001-L06999
L07001-L07999
L 08001-L08999
L 09001-L09999
L10001-L.10999
L11001-L11999
L13001-L13999
L50001-L59999
M 00001-M 99999
M00001-M 00999
M01001-M 01999
M02001-M 02999
M03001-M 03999
M04001-M 04999
M05001-M 05999
M06001-M 06999
M07001-M07999
M08001-M08999
M10001-M 19999
M20001-M 29999
M30001-M 39999
PO0001-P99999
PO0001-PO0999
P01001-P01999
P02001-P02999
PO3001-P03999
P04001-P04999
PO5001-P05999
PO6001-P06999
P0O7001-P07999
R00001-R99999
R01001-R01999
R02001.R02999
R03001-R03999
R04001.R04999

Cadmium

Cesium

Gallium

Indium

Lithium

Mercury

Potassium

Rubidium

Selenium

Sodium

Tin

Lead

Miscellaneous nonferrous metals and alloys
Antimony

Arsenic

Barium

Calcium

Germanium

Plutonium

Strontium

Tellurium

Uranium

Magnesium
Manganese

Silicon

Precious metals and alloys
Gold

Iridium

Osmium

Palladium

Platinum

Rhodium

Ruthenium

Silver

Reactive and refractory metalsand alloys
Boron

Hafnium

Molybdenum

Niobium (Columbium)
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Table 2.1 (finished)

R05001-R05999
R06001-R06999
R07001.R07999
R08001-R08999
R10001.R19999
R20001-R29999
R30001.R39999
R40001.R49999
R50001-R59999
R60001-R69999
WO00001-W99999

W60000-W69999
W70000-W79999
W80000-W89999
Z00001-Z299999

Tantalum

Thorium

Tungsten

Vanadium

Beryllium
Chromium

Cobalt

Rhenium

Titanium

Zirconium

Welding filler metals, classified by weld deposit composi-
tion

Copper base aloys
Surfacing aloys
Nickel base alloys
Zinc and zinc alloys

Table 2.2 Description of Numbers (or Codes) Established for Ferrous Metals and Alloys

D00001-D99999
D40450-D40900
D50400-D52101
FO0001-F99999

F 10001-F15501
F 10090-F10920
F 20000-F22400
F 22830-F26230
F 30000-F36200
F 41000-F41007
F 43000- F43030
FA45000 F 45009

F47001-F47006

G00001-G99999
G10050-G10950
G15130-G15900
G11080-G11510
G12110-G12150
G13300-G13450

Steels with specified mechanical properties
Carbon Steels

Alloy Steels Casting

Cast irons

Cast Iron, Gray

Cast Iron Welding Filler Metal

Cast Iron, Malleable

Cast Iron, Pearlitic Malleable

Cast Iron, Ductile (Nodular)

Cast Iron, Gray, Austenitic

Cast Iron, Ductile (Nodular), Austenitic

Cast Iron, White

Cast Iron, Corrosion

Al Sl and SAE carbon and alloy steels (except tool steels)
Carbon Steel

Carbon Steel

Resulfurized Carbon Steel

Rephosphorized and Resulfurized Carbon Steel
Mn Alloy Steel
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Table 2.2 (continued)

G40120-G48200

G81150-G88220
G50150-G52986
G61180-G61500
G92540-G98500

H00001-H99999
H10380-H15621

H40270-H48200

H50401-H51601
H61180-H61500
H81451-H94301
JO0001-J99999
J01700-J05003
J11442-384090
J91100-J92001
J92110-J93000

J93001-J95705

K00001-K 99999
K00040-K 08500
K10614-K 52440

K90901-K 95000

Mo Alloy Steel, Cr-Mo Alloy Steel, Ni-Cr-Mo Alloy Stedl,
Ni-Mo Alloy Steel

Ni-Cr-Mo Alloy Steel

Cr Alloy Stedl, Cr-B Alloy Steel

Cr-V Alloy Stedl

Cr-Si Alloy Stedl, Si-Mn Alloy Steel, Cr-S-Mn Alloy Steel,
Ni-Cr-Mo Alloy Stedl, Ni-Cr-Mo-B Alloy Steel

Al Sl and SAE H-steels

H-Carbon Steel, C-Mn H-Alloy Steel, C-B H Carbon Stedl,
Mn H-Carbon Steel, B- Mn H -Carbon Steel

C-Mo H-Alloy Steel, Cr-Mo H-Alloy Steel Ni-Mo H-Alloy
Steel

C-Cr-B H-Alloy Stedl, C-Cr H-Alloy Steel

Cr-V H-Alloy Stedl

Ni-Cr-Mo H-Alloy Steel

Cast steels (except tool steels)

Carbon Steel Casting

Alloy Steel Casting

Austenitic Manganese Steel Casting, Alloy Steel Casting
Alloy Steel Casting Precipitation Hardening, Alloy Steel
Casting, Cast Cr-Ni-Mo Stainless Steel, Cast Cr-Ni
Stainless Steel, Cast Cr-Mn-Ni-Si-N Stainless Steel
Stainless Steel Casting, Cast Cr-Ni-Mo Stainless Steel, Al-
loy Steel Casting, Maraging Cast Ferritic-Austenic Stainless
Steel, Duplex Alloy Steel Casting, Alloy Steel Casting
Miscellaneous steels and ferrous alloys

Carbon Steel, Carbon Steel with Special Magnetic Proper-
ties, Steel Welding Rod, Enameling Steel

Alloy Steel, Alloy Steel Electrode and Welding Wire, High-
Strength Low-Alloy Steel

Alloy Stedl, Superstrength; Ferritic Cr-Mo-V Steel; Manga-
nese Steel, Nonmagnetic; Ni-Co Steel Welding Wire; Iron,
Electrical Heating Element Alloy; Iron Thermostat Alloy;
Martensitic Age-Hardenable Alloy; Maraging Alloy; Fe-Co
Soft Magnetic Alloy; Nickel Stedl; Invar; Iron, Nickel Seal-
ing Alloy; etc.
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Table 2.2 (finished)

S00001-S99999

S13800-S17780

S20100-S39000

S40300-S46800

S50100-S50500
S63005-S64007
S65006-S65007
S65150-S67956
T00001-T99999
T11301-T12015
T20810-T20843
T30102-T 30407
T31501-S31507
T41901-T41907
T51602-T51621
T60601-T60602
161202-T61206
T72301-T72305
T74000-T 75008

T87510-T87520
T90102-T91907

Heat and corrosion resistant steels (stainless), valve
stedls, iron-base “ super alloys’

Precipitation Hardenable Cr-Ni-Al-Mo-(Cu, Ti) Stainless
Steels

Austenitic Cr-Mn-Ni (Si,Mo,Cu,Al) Stainless Steel; Ther-
mal Spray Wire; Austenitic Cr-Mn-Ni Stainless Steel and
Welding Filler Metal; Austenitic Cr-Ni Heat Resisting Steel
and Welding Filler Metal; Precipitation Hardenable Cr-Ni-
(Si, Ti, Mo, Al) Stainless Stedl, etc.

Martensitic Cr Stainless Stedl; Ferritic Cr Stainless Steel
with Ti or Ni or Mo; Martensitic Cr-Ni-Mo Stainless Steel;
Hardenable Cr Stainless Steel

Cr Heat Resisting Steels and Filler Metal

Valve Steel

Valve Steel

Iron Base Super alloy

Tool steels, wrought and cast

High-Speed Tool Steels

Hot-Work Tool Steels

Cold Work Tool Steels

Oil-Hardening Steels

Shock-Resisting Tool Steels

Mold Steels

C-W Tool Steels

Low-Alloy Tool Steels

Water Hardening Tool Steels

Cr-Steels Solid Welding Wire for Machinable Surfaces and
Tool and Die Surfaces

Thermal Spray Wire

Cast Tool Steels
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2.2 AISI/SAE and UNS Designation Systems and Composition
Ranges for Engineering Materials

Table 2.3 Compositions of Five Plain Low-Carbon Steels and Three High-Strength, Low-
Alloy Steels

Designation® Composition (wt%)"
AASUSAE O |UNS Number| ¢ | Mn Other
Plain L ow-Carbon Steels
1010 (10100 0.10 0.45
1020 (G10200 0.20 0.45
A36 K 02600 0.29 1.00 |0.20 Cu (min)

A516 Grade 70 | K02700 031 | 1.00 |0.25Si

High Strength, Low-Alloy Steels

A440 K12810 0.28 | 1.35 |0.30 S (max), 0.20 Cu (min)
A633 Grade E K12002 022 | 1.35 |0.30Si,0.08V,0.02N, 0.03Nb
A656 Grade 1 K11804 0.18 | 1.60 |0.60Si,0.1V,0.20Al,0.015N

& The codes used are of the American Iron and Steel Institute (AISI), the Society of Automotive
Engineers (SAE), and the American Society for Testing and Materials (ASTM), and in the Uniform
Numbering System (UNS).

P Also amaximum of 0.04 wt% P, 0.05 wt% S, and 0.30 wt% Si (unless indicated otherwise).

Table 2.4 Composition Ranges for Plain Carbon Steel and Various Low-Alloy Steels

UNS Composition Ranges
AISI/SAE Designation® | Designa- (Wt% of Alloying Elements in Addition to C)°
tion Ni Cr Mo Other
1 2 3 4 5 6
10xx, Plain carbon G10xx0
11xx, Free machining |{G11xx0 0.08-0.33S
12xx, Free machining |{G12xx0 0.10-0.35S,
0.04-0.12P
13xx G13xx0 1.60-1.90Mn
40xx G40xx0 0.20-0.30
41xX G41xx0 0.80-1.10 (0.15-0.25
43XX G43xx0  |1.65-2.00 {0.40-0.90 |0.20-0.30
46XX G46xx0  |0.70-2.00 0.15-0.30
48XX G48xx0  |13.25-3.75 0.20-0.30
51xx G5Ixx0 0.70-1.10
61xx G61xx0 0.50-1.10 0.10-0.15V
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Table 2.4 (finished)
1 2 3 4 5 6
86XX G86xx0 | 0.40-0.70 | 0.40-0.60 | 0.15-0.25
92xX G92xx0 1.80-2.20S1

& The carbon concentration, in weight percent times 100, is inserted in the place of “xx” for each
specific steel.
P Except for 13xx alloys, manganese concentration is less than 1.00 wt%.
Except for 12xx aloys, phosphorus concentration is less than 0.35 wt%.

Except for 11xx and 12xx alloys, sulfur concentration isless than 0.04 wt%.
Except for 92xx aloys, silicon concentration varies between 0.15 and 0.35 wit%.

Table 2.5 Designations and Compositions for Six Tool Steels

AlSI UNS Composition (wt%)®
Number | Number | C Cr Ni Mo W \

M| T11301| 0.85 3.75 0.30 max 8.70 1.75 1.20
A2 |T30102| 1.00 5.15 0.30 max 1.15 — 0.35
D2 |T30402| 1.50 12 0.30 max 0.95 — 1.10 max
O1 |[T31501| 0.95 0.50 0.30 max — 0.50 0.30 max
S1 T41901| 0.50 1.40 0.30 max | 0.50 max 2.25 0.25
W1 |[T72301| 1.10 | 0.15max | 0.20 max | 0.10 max | 0.15 max | 0.10 max

& The balance of the composition is iron. Manganese concentrations range between 0.10 and
1.4 wt%, depending on alloy; silicon concentrations between 0.20 and 1.2 wt% depending on alloy.

Table 2.6 Designations and Compositions for Austenitic, Ferritic, Martensitic, and
Precipitation-Hardenable Stainless Steels

AISI Number UNSt)EI:lrum- COEUVQ((;()S)'EO” Condition®
1 2 3 4
Ferritic
409 S40900 0.08 C, 11.0Cr, 1.0 Mn, 0.50 Ni, 0.75 |Anneded
Ti

446 S44600 0.20C, 25Cr, 1.5Mn Annealed
Austenitic

304 S30400 0.08 C, 19 Cr, 9 Ni, 2.0 Mn Annealed

316L S31603 0.03C, 17Cr, 12Ni, 25Mo0,2.0Mn |Anneaed
Martensitic

410 $41000 10.15C, 12.5Cr, 1.0 Mn |Annealed Q& T
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Table 2.6 (finished)

1 2 3 4
440A $44002 0.70C, 17 Cr, 0.75 Mo, 1.0 Mn Annealed Q& T
Precipitation Hardenable
17-7PH S17700 0.09C, 17 Cr, 7Ni, 1L.OAI,1.0Mn Precipitation
hardened

& The balance of the composition isiron.

P Q & T denotes quenched and tempered.

Table 2.7 Designations and Approximate Compositions for Various Gray, Nodular, and
Malleable Cast Irons

Grade UNS Number Composglon Matrix Structure
(wt%)
Gray iron
SAE G1800 F10004 3.40-3.7C, 255 Si, 0.7 |Ferrite + Pearlite
Mn
SAE G2500 F10005 3.2-35C,2208S,0.8 [Ferrite + Pearlite
Mn
SAE G4000 F10008 3.0-3.3C,2085,0.8 Pearlite
Mn
Ductile (Nodular) Iron
ASTM A536
60-40-18 F32800 3.5-3.8C, 2.0-2.8 Si, |Ferrite
100-70-03 F34800 0.05 Mg, <0.20 Ni, |Pearlite
120-90-02 F36200 <0.10 Mo Tempered martensite
Malleablelron
32510 F22200 2.3-2.7C,1.0-1.75Si, [Ferrite
<0.55 Mn
45006 — 2.4-2.7C, 1.25-1.55 S, |Ferrite + Pearlite

<0.55 Mn

@ The balance of the composition isiron.
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Table 2.8 Designations and Compositions for Eight Copper Alloys

Alloy Name UNS Number COEUVP[(())/()S)'EO” Condition
Wrought Alloys
Electrolytic tough  {C11000 0.040 Annealed
pitch
Beryllium copper  |C17200 1.9Be, 0.20 Co Precipitation hardened
Cartridge brass C26000 30Zn Annealed Cold-worked
(HO4 hard)
Phosphor bronze, C51000 55n,02P Annealed Cold-worked
5% A (HO4 hard)
Copper-nickel, 30% (C71500 30 Ni Annealed Cold-worked
(HO2 hard)
Cast Alloys
L eaded yellow brass {C85400 297n,3Pb,1Sn  |Ascast
Tin bronze C90500 10Sn, 2Zn As cast
Aluminum bronze |C95400 4Fe 11 A As cast

& The balance of the composition is copper.

Table 2.9 Designations and Compositions for Several Common Aluminum Alloys

Aluminum Association | UNS Num- Composition Condition (Temper
Number ber (Wt%)? Designation)
1 2 3 4
WTrought, Nonheat-Treatable Alloys

1100 A91100 0.12 Cu Annealed (O)

3003 A93003 0.12 Cu, 1.2Mn, 0.1 Zn |Annealed (O)

5052 A 95052 2.5Mg, 0.25 Cr Strain hardened (H32)

Wrought, Heat-Treatable Alloys

2024 A92024 4.4 Cu, 1.5Mg, 0.6 Mn |Heat treated (T4)

6061 A96061 1.0Mg, 0.6 Si, 0.30 Cu, |Heat treated (T4)
0.20 Cr

7075 A97075 5.6Zn,25Mg, 1.6 Cu, |Heat treated (T6)
0.23 Cr

Cadt, Heat-Treatable Alloys
295.0 A02950 45Cu, 1.1 S Heat treated (T4)
356.0 A03560 7.0Si, 0.3 Mg Heat treated (T6)
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Table 2.9 (finished)

1 | 2 | 3 | 4
Aluminum-Lithium Alloys
2090 - 2.7 Cu, 0.25 Mg, 2.25 LI, |Heat treated, cold
0.12 Zr worked (T83)
8090 — 1.3 Cu, 0.95 Mg, 2.0Li, |Heat treated, cold
0.1Zr worked (T651)

& The balance of the composition is aluminum.

Table 2.10 Designations and Compositions for Six Common Magnesium Alloys

NAl\JSn;rbl\gr UNS Number COEUVF;%TO” Condition
Wrough Alloys
AZ31B M11311 3.0Al,1.0Zn,0.2Mn |Asextruded
HK31A |M13310 3.0Th, 0.6 Zr Strain hardened, partially an-
nealed
ZK60A M 16600 5.52Zn, 045 Zr Artificialy aged
Cast Alloys
AZ91D |M11916 9.0Al,0.15Mn, 0.7Zn |Ascast
AMG60A |M10600 6.0Al, 0.13 Mn As cast
ASALA M10410 4.3Al,1.0S,0.35Mn |Ascast

& The balance of the composition is magnesium.

Table 2.11 Designations and Compositions for Several Common Titanium Alloys

Common Name (UNS

Composition

ance Ti

Alloy Type Number) (Wt%6) Condition

Commercially |Unaloyed (R50500) [99.1Ti Annealed

pure

a Ti-5Al1-2.55n 5Al, 2.5 Sn, balance |Annedled
(R54520) Ti

Near o Ti-8Al-1Mo-1V 8Al, 1Mo, 1V, ba- |Anneaed (duplex)
(R54810) ance Ti

a-f Ti-6Al-4V (R56400) |6 Al,4V, balanceTi |Anneded

a-f Ti-6Al-6V-2Sn 6Al,25n,6V,0.75 |Anneded
(R56620) Cu, balance Ti

p Ti-10V-2Fe-3Al 10V, 2 Fe, 3Al, bal- [Solution + aging
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Table 2.12 Types and Compositions of Some of the Common Commercial Glasses

Composition (wt%)
Glass Type ;

SiO, |NaO| CaO | AlL,O3 | B,O3 Other
Fused silica >99.5
96% Silica (Vycor) 96 4
Borosilicate (Pyrex) 81 | 35 25 13
Container (soda-lime) 74 16 5 1 AMgO
Fiberglass 55 16 15 10 AMgO
Optical flint 54 1 37Pb0, 8K,0
Glass-ceramic (Pyroceram) 435 | 14 30 55 6.5TiO,,

Table 2.13 Types and Compositions of Five Common Ceramic Refractory Materials

Composition (wt%) Apparent
Refractory Type ) . Porosity,
Al,O3 | SIiO; MgO |Cr;0O3| Fe,O3 | CaO | TiO2 (%)
Fireclay 25-45| 70-50 0-1 0-1 01 |1-2| 1025
High-alumina 90-50( 10-45 0-1 0-1 01 |14 18-25
fireclay
Silica 0.2 96.3 0.6 2.2 25
Periclase 1.0 3.0 90.0 0.3 3.0 2.5 22
Periclase-chrome | 9.0 5.0 730 | 82 | 20 2.2 21
ore







Chapter 3 Properties of Selected Engineering Materials

This Chapter represents a compilation of important properties for approxi-
mately one hundred common engineering materials. Each table contains data values
of one particular property for this chosen set of materials, also a tabulation of the
compositions of the various metal alloys that are considered isincluded (Table 3.12).
Data are tabulated by material type (viz., metals and metal alloys; graphite, ceramics,
and semiconducting materials; polymers; fiber materials; and composites); within
each classification, the materials are listed al phabetically.

3.1 Density
Table 3.1 Density Values for Various Engineering Materials (Room-Temperature
Conditions)
Density
Material glcm® Iby/in.’
1 2 3
METALSAND METAL ALLOYS
Plain Carbon and Low Alloy Steels
Steel alloy A36 7.85 0.283
Steel alloy 1020 7.85 0.283
Steel alloy 1040 7.85 0.283
Steel alloy 4140 7.85 0.283
Steel alloy 4340 7.85 0.283
Stainless Steels
Stainless alloy 304 8.00 0.289
Stainless alloy 316 8.00 0.289
Stainless alloy 405 7.80 0.282
Stainless alloy 440A 7.80 0.282
Stainless alloy 17-7PH 7.65 0.276
Cast Irons
Gray irons
» Grade G1800 7.30 0.264
 Grade G3000 7.30 0.264
 Grade G4000 7.30 0.264
Ductileirons
» Grade 60-40-18 7.10 0.256
 Grade 80-55-06 7.10 0.256
 Grade 120-90-02 7.10 0.256
Aluminum Alloys
Alloy 1100 | 2.71 | 0.0978
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Table 3.1 (continued)

1 2 3
Alloy 2024 2.77 0.100
Alloy 6061 2.70 0.0975
Alloy 7075 2.80 0.101
Alloy 356.0 2.69 0.0971
Copper Alloys
C11000 (el ectrolytic tough pitch) 8.89 0.321
C17200 (beryllium-copper) 8.25 0.298
C26000 (cartridge brass) 8.53 0.308
C36000 (free-cutting brass) 8.50 0.307
C71500 (copper-nickel, 30%) 8.94 0.323
C93200 (bearing bronze) 8.93 0.322
Magnesium Alloys
Alloy AZ31B 1.77 0.0639
Alloy AZ91D 1.81 0.0653
Titanium Alloys
Commercially pure (ASTM grade 1) 4.51 0.163
Alloy Ti-5Al-2.55n 4.48 0.162
Alloy Ti-6Al-4V 4.43 0.160
Precious M etals
Gold (commercially pure) 19.32 0.697
Platinum (commercialy pure) 21.45 0.774
Silver (commercially pure 10.49 0.379
Refractory Metals
Molybdenum (commercially pure) 10.22 0.369
Tantalum (commercially pure) 16.6 0.599
Tungsten (commercially pure) 19.3 0.697
Miscellaneous Nonferrous Alloys
Nickel 200 8.89 0.321
Inconel 625 8.44 0.305
Monel 400 8.80 0.318
Haynes adloy 25 9.13 0.330
Invar 8.05 0.291
Super invar 8.10 0.292
Kovar 8.36 0.302
Chemical lead 11.34 0.409
Antimonial lead (6%) 10.88 0.393
Tin (commercially pure) 7.17 0.259
Lead-Tin solder (60Sn-40PDb) 8.52 0.308
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Table 3.1 (continued)

1 2 3
Zinc (commercially pure) 7.14 0.258
Zirconium, reactor grade 702 6.51 0.235

GRAPHITE, CERAMICS, AND SEMICONDUCTING MATERIALS

Aluminum oxide

* 99.9% pure 3.98 0.144

* 96% 3.72 0.134

* 90% 3.60 0.130
Concrete 24 0.087
Diamond

* Natura 3.51 0.127

 Synthetic 3.20-3.52 0.116-0.127
Gallium arsenide 5.32 0.192
Glass, borosilicate (Pyrex) 2.23 0.0805
Glass, soda-lime 2.5 0.0903
Glass ceramic (Pyroceram) 2.60 0.0939
Graphite

* Extruded 1.71 0.0616

* | sostatically molded 1.78 0.0643
Silica, fused 2.2 0.079
Silicon 2.33 0.0841
Silicon carbide

* Hot pressed 3.3 0.119

* Sintered 3.2 0.116
Silicon nitride

 Hot pressed 3.3 0.119

* Reaction bonded 2.7 0.0975

* Sintered 3.3 0.119
Zirconia, 3 mol% Y -,0;, sintered 6.0 0.217

POLYMERS

Elastomers

* Butadiene-acrylonitrile (nitrile) 0.98 0.0354

* Styrene-butadiene (SBR) 0.94 0.0339

* Silicone 11-16 0.040-0.058
Epoxy 1.11-1.40 0.0401-0.0505
Nylon 6,6 1.14 0.0412
Phenolic 1.28 0.0462
Polybutylene terephthal ate (PBT) 1.34 0.0484
Polycarbonate (PC) 1.20 0.0433
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Table 3.1 (finished)

1 2 3

Polyester (thermoset) 1.04-1.46 0.038-0.053
Polyetheretherketone (PEEK) 131 0.0473
Polyethylene

* Low density (LDPE) 0.925 0.0334

* High density (HDPE) 0.959 0.0346

* Ultrahigh molecular weight (UHMWPE) 0.94 0.0339
Polyethylene terephthalate (PET) 1.35 0.0487
Polymethyl methacrylate (PMMA) 1.19 0.0430
Polypropylene (PP) 0.905 0.0327
Polystyrene (PS) 1.05 0.0379
Polytetrafluoroethylene (PTFE) 2.17 0.0783
Polyvinyl chloride (PVC) 1.30-1.58 0.047-0.057

FIBER MATERIALS

Aramid (Kevlar 49) 1.44 0.0520
Carbon (PAN precursor)

» Standard modulus 1.78 0.0643

* Intermediate modulus 1.78 0.0643

» High modulus 1.81 0.0653
E Glass 2.58 0.0931

COMPOSITE MATERIALS

Aramid fibers-epoxy matrix (V¢ =0.60) 1.4 0.050
High modulus carbon fibers-epoxy matrix 1.7 0.061
(V¢ =0.60)
E glass fibers-epoxy matrix (V; =0.60) 2.1 0.075
Wood

 Douglasfir (12% moisture) 0.46-0.50 0.017-0.018

* Red 0ak (12% moisture) 0.61-0.67 0.022-0.024
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3.2 Modulus of Elasticity

Table 3.2 Modulus of Elasticity Values for Various Engineering Materials (Room-

Temperature Conditions)

Material

Modulus of Elasticity

GPa 10° psi
1 2 3
METALSAND METAL ALLOYS
Plain Carbon and L ow Alloy Steels
Steel aloy A36 207 30
Steel alloy 1020 207 30
Steel alloy 1040 207 30
Steel alloy 4140 207 30
Steel alloy 4340 207 30
Stainless alloy 304 193 28
Stainless alloy 316 193 28
Stainless alloy 405 200 29
Stainless alloy 440A 200 29
Stainless aloy 17-7PH 204 29.5
Cast Irons

Gray irons

» Grade G1800 66-97° 9.6-14°

 Grade G3000 90-113% 13.0-16.4°

» Grade G4000 110-138° 16-20°
Ductileirons

» Grade 60-40-18 169 24.5

 Grade 80-55-06 168 24.4

 Grade 120-90-02 164 23.8

Aluminum Alloys
Alloy 1100 69 10
Alloy 2024 724 10.5
Alloy 6061 69 10
Alloy 7075 71 10.3
Alloy 356.0 72.4 10.5
Copper Alloys

C11000 (electrolytic tough pitch) 115 16.7
C17200 (beryllium-copper) 128 18.6
C26000 (cartridge brass) 110 16
C36000 (free-cutting brass) 97 14
C71500 (copper-nickel, 30%) 150 21.8
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Table 3.2 (continued)

1

3

C93200 (bearing bronze) 100 14.5
Magnesium Alloys
Alloy AZ31B 45 6.5
Alloy AZ91D 45 6.5
Titanium Alloys
Commercially pure (ASTM grade 1) 103 14.9
Alloy Ti-5Al-2.55n 110 16
Alloy Ti-6Al-4V 114 16.5
Precious M etals
Gold (commercially pure) 77 11.2
Platinum (commercially pure) 171 24.8
Silver (commercially pure) 74 10.7
Refractory Metals
Molybdenum (commercially pure) 320 46.4
Tantalum (commercially pure) 185 27
Tungsten (commercially pure) 400 58
Miscellaneous Nonferrous Alloys
Nickel 200 204 29.6
Inconel 625 207 30
Monel 400 180 26
Haynes aloy 25 236 34.2
Invar 141 20.5
Super invar 144 21
Kovar 207 30
Chemical lead 135 2
Tin (commercialy pure) 44.3 6.4
Lead-Tin solder (60Sn-40Pb) 30 4.4
Zinc (commercially pure) 104.5 15.2
Zirconium, reactor grade 702 99.3 14.4
GRAPHITE, CERAMICS, AND
SEMICONDUCTING MATERIALS
Aluminum oxide
* 99.9% pure 380 55
* 96% 303 44
* 90% 275 40
Concrete 25.4-36.6° 3.7-5.3%
Diamond
 Natural 700-1200 102-174
» Synthetic 800-925 116-134
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Table 3.2 (continued)

1

2

3

Gallium arsenide, single crystal 85 12.3

* In the (100) direction

* Inthe (110) direction 122 17.7

* Inthe (111) direction 142 20.6
Glass, borosilicate (Pyrex) 70 10.1
Glass, soda-lime 69 10
Glass ceramic (Pyroceram) 120 17.4
Graphite

 Extruded 11 1.6

* |sostatically molded 11.7 1.7
Silica, fused 73 10.6
Silicon, single crystal

* In the (100) direction 129 18.7

* Inthe (110) direction 168 24.4

* Inthe (111) direction 187 27.1
Silicon carbide

» Hot pressed 207-483 30-70

o Sintered 207-483 30-70
Silicon nitride

 Hot pressed 304 44.1

* Reaction bonded 304 44.1

* Sintered 304 44.1
Zirconia, 3 mol% Y-,0; 205 30

POLYMERS
Elastomers 0.0034 0.00049"

* Butadiene-acrylonitrile (nitrile)

« Styrene-butadiene (SBR) 0.002-0.010° | 0.0003-0.0015°
Epoxy 241 0.35
Nylon 6,6 1.59-3.79 0.230-0.550
Phenolic 2.76-4.83 0.40-0.70
Polybutylene terephthalate (PBT) 1.93-3.00 0.280-0.435
Polycarbonate (PC) 2.38 0.345
Polyester (thermoset) 2.06-4.41 0.30-0.64
Polyetheretherketone (PEEK) 1.10 0.16
Polyethylene

 Low density (LDPE) 0.172-0.282 0.025-0.041

 High density (HDPE) 1.08 0.157

» Ultrahigh molecular weight (UHMWPE) 0.69 0.100
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Table 3.2 (finished)

1

2

3

Polyethylene terephthalate (PET) 2.76-4.14 0.40-0.60
Polymethyl methacrylate (PMMA) 2.24-3.24 0.325-0.470
Polypropylene (PP) 1.14-1.55 0.165-0.225
Polystyrene (PS) 2.28-3.28 0.330-0.475
Polytetrafluoroethylene (PTFE) 0.40-0.55 0.058-0.080
Polyvinyl chloride (PVC) 2.41-4.14 0.35-0.60
FIBER MATERIALS
Aramid (Kevlar 49) 131 19
Carbon (PAN precursor)
» Standard modulus 230 334
* Intermediate modulus 285 41.3
» High modulus 400 58
E Glass 72.5 10.5
COMPOSITE MATERIALS
Aramid fibers-epoxy matrix (V¢ =0.60)
Longitudinal 76 11
Transverse 55 0.8
High modulus carbon fibers-epoxy matrix
(V¢ =0.60)
Longitudinal 220 32
Transverse 6.9 10
E glass fibers-epoxy matrix (Vs =0.60)
Longitudinal 45 6.5
Transverse 12 1.8
Wood
 Douglasfir (12% moisture)
Parallel to grain 10.8-13.6° 1.57-1.97°
Perpendicular to grain 0.54-0.68° 0.078-0.10°
* Red oak (12% moisture)
Parallel to grain 11.0-14.1° 1.60-2.04°
Perpendicular to grain 0.55-0.71° 0.08-0.10°

% Secant modulus taken at 25% of ultimate strength.
® Modulus taken at 100% elongation.
° Measured in bending.
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3.3 Poisson's Ratio

Table 3.3 Poisson's Ratio Values for Various Engineering Materials (Room-Temperature

Conditions)
. Poisson’ - Poisson'
Material ORS;[?O S Material ORSaS;?O S
1 2 3 4
METALSAND METAL ALLOY Refractory Metals
Plain Carbon and L ow Alloy Steels |Molybdenum (commercially 0.32
Steel alloy A36 0.30 [pure)
Stedl alloy 1020 0.30 |[Tantalum (commercialy pure) | 0.35
Steel alloy 1040 0.30
Steel alloy 4140 0.30 |Tungsten (commercially pure) 0.28
Steel alloy 4340 0.30
Stainless Steels Miscellaneous Nonferrous Alloys
Stainless alloy 304 0.30 [Nickel 200 0.31
Stainless alloy 316 0.30 (Inconel 625 0.31
Stainless alloy 405 0.30 [Mone 400 0.32
Stainless alloy 440A 0.30 |Chemicd lead 0.44
Stainless alloy 17-7PH 0.30 [Tin(commercially pure) 0.33
Cadt Irons Zinc (commercially pure) 0.25
Gray irons Zirconium, reactor grade 702 0.35
» Grade G1800 0.26 GRAPHITE, CERAMICS, AND
 Grade G3000 026 | SEMICONDUCTING MATERIALS
 Grade G4000 0.26 |[Aluminum oxide
Ductileirons * 99.9% pure 0.22
» Grade 60-40-18 0.29 * 96% 0.21
 Grade 80-55-06 0.31 * 90% 0.22
» Grade 120-90-02 0.28 |Concrete 0.20
Aluminum Alloys Diamond
Alloy 1100 0.33 * Natural 0.10-0.30
Alloy 2024 0.33
Alloy 6061 0.33 * Synthetic 0.20
Alloy 7075 0.33 |Gdlium arsenide
Alloy 356.0 0.33 * (100) orientation 0.30
Copper Alloys Glass, borosilicate (Pyrex) 0.20
C11000 (electrolytic tough 0.33 |Glass, soda-lime 0.23
pitch) Glass ceramic (Pyroceram) 0.25
C17200 (beryllium-copper) 0.30 |Silica, fused 0.17
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Table 3.3 (finished)

1 2 3 4
C26000 (cartridge brass) 0.35 |Silicon
C36000 (free-cutting brass) 0.34 * (100) orientation 0.28
C71500 (copper-nickel, 30%) 0.34 * (111) orientation 0.36
C93200 (bearing bronze) 0.34 |Silicon carbide
Magnesium Alloys * Hot pressed 0.17
Alloy AZ31B 0.35 * Sintered 0.16
Alloy AZ91D 0.35 |[Silicon nitride
Titanium Alloys * Hot pressed 0.30
Commercially pure (ASTM 0.34 * Reaction bonded 0.22
grade 1) * Sintered 0.28
Alloy Ti-5Al-2.55n 0.34 |Zirconia, 3 mol% Y ,0; 0.31
Alloy Ti-6Al-4V 0.34 POLYMERS
Precious M etals Nylon 6,6 0.39
Gold (commercially pure) 0.42 Polycarbonate (PC) 0.36
Platinum (commercially pure) |0.39 Polystyrene (PS) 0.33
Polytetrafluoroethylene 0.46
Silver (commercially pure) 0.37 (PTFE)
COMPOSITE MATERIALS Polyvinyl chloride (PVC) 0.38
Aramid fibers-epoxy matrix 0.34 FIBER MATERIALS
(V¢ =0.6) E Glass 0.22
High modulus carbon fibers- 0.25 |E glassfibers-epoxy matrix 0.19
epoxy matrix (V¢ =0.6) (V¢ =0.6)

Table 3.4 Elastic and Shear Moduli, and Poisson's Ratio for Main Classes of Materials
(Room-Temperature Conditions)

Material Modulus of Elasgicity_/ Shear Modlélus_ Poisspn's
GPa 10° psi GPa 10° psi Ratio
1 2 3 4 5 6
Metal Alloys

Tungsten 407 59 160 23.2 0.28
Steel 207 30 83 12.0 0.30
Nickel 207 30 76 11.0 0.31
Titanium 107 15.5 45 6.5 0.34
Copper 110 16 46 6.7 0.34
Brass 97 14 37 5.4 0.34
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Table 3.4 (finished)

3

5

6

(LDPE)

Aluminum 69 10 25 3.6 0.33
Magnesium 45 6.5 17 2.5 0.35
Ceramic Materials
Aluminum oxide (Al,O5) 393 57 — — 0.22
Silicon carbide (SIC) 345 50 — — 0.17
Silicon nitride (SizNy) 304 44 — — 0.30
Spinel (MgAI,O,) 260 38 — — —
Magnesium oxide (MgO) 225 33 — — 0.18
Zirconia® 205 30 — — 0.31
Mullite (3A1,05-2S0,) 145 21 — — 0.24
Glass-ceramic (Pyroceram) 120 17 — — 0.25
Fused silica (SIOy,) 73 11 — — 0.17
Soda-lime glass 69 10 — — 0.23
Polymers
Phenol-formaldehyde 2.76-4.83 | 0.40-0.70 — — —
Polyvinyl chloride (PVC) 241-4.14 | 0.35-0.60 — — 0.38
Polyester (PET) 2.76-4.14 | 0.40-0.60 — — —
Polystyrene (PS) 2.28-3.28 | 0.33-0.48 — — 0.33
Polymethyl methacrylate 24-3.24 | 0.33-0.47 — — —
(PMMA)
Polycarbonate (PC) 2.38 0.35 — — 0.36
Nylon 6,6 1.58-3.80 | 0.23-0.55 — — 0.39
Polypropylene (PP) 1.14-155| 0.17-0.23 — — —
Polyethylene — high density 1.08 0.16 — — —
(HDPE)
Polytetrafluoroethylene 0.40-0.55 | 0.058-0.080 | — — 0.46
(PTFE)
Polyethylene — low density  |0.17-0.28 |0.025-0.041 — — —

% Partially stabilized with 3 mol% Y ,0s.
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3.4 Strength and Ductility

Table 3.5 Yield Strength, Tensile Strength, and Ductility (Percent Elongation) Values for
Main Classes of Engineering Materials (Room-Temperature Conditions)

, " Yield Strength Tensile Strength Percent
Material/ Condition (MPa [kei]) (MPa ks]) |Elongation
1 2 3 4
METALSAND METAL ALLOYS
Plain Carbon and L ow Alloy Steels

Steel aloy A36

 Hot rolled 220-250 (32-36) | 400-500 (58-72.5) 23
Steel alloy 1020

 Hot rolled 210 (30) (min) 380 (55) (min) 25 (min)

 Cold drawn 350 (51) (min) 420 (61) (min) 15 (min)

» Annealed (@ 870°C) 295 (42.8) 395 (57.3) 36.5

* Normalized (@ 925°C) 345 (50.3) 440 (64) 38.5
Steel alloy 1040

 Hot rolled 290 (42) (min) 520 (76) (min) 18 (min)

* Cold drawn 490 (71) (min) 590 (85) (min) 12 (min)

* Annealed (@ 785°C) 355 (51.3) 520 (75.3) 30.2

» Normalized (@ 900°C) 375 (54.3) 590 (85) 28.0
Steel alloy 4140

» Annealed (@ 815°C) 417 (60.5) 655 (95) 25.7

* Normalized (@ 870°C) 655 (95) 1020 (148) 17.7

* Oil-quenched and tempered 1570 (228) 1720 (250) 115
(@ 315°C)
Steel alloy 4340

» Annealed (@ 810°C) 472 (68.5) 745 (108) 22

* Normalized (@ 870°C) 862 (125) 1280 (185.5) 12.2

* Qil-guenched and tempered 1620 (235) 1760 (255) 12
(@ 315°C)

Stainless Steels

Stainless alloy 304

* Hot finished and annealed 205 (30) (min) 515 (75) (min) 40 (min)

 Cold worked (1/4 hard) 515 (75) (min) 860 (125) (min) | 10 (min)
Stainless alloy 316

* Hot finished and annealed 205 (30) (min) 515 (75) (min) 40 (min)

 Cold drawn and annealed 310 (45) (min) 620 (90) (min) 30 (min)
Stainless alloy 405

» Annealed 170 (25) 415 (60) 20
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Table 3.5 (continued)

1 2 3 4

Stainless alloy 440A

* Annealed 415 (60) 725 (105) 20

» Tempered @ 315°C 1650 (240) 1790 (260) 5
Stainless alloy 17-7PH 1210 (175) (min) | 1380 (200) (min) | 1 (min)

 Cold rolled

* Precipitation hardened @ 1310 (190) (min) | 1450 (210) (min) | 3.5 (min)
510°C

Cast Irons

Gray irons

» Grade G1800 (as cast) — 124 (18) (min) —

* Grade G3000 (as cast) — 207 (30) (min) —

 Grade G4000 (as cast) — 276 (40) (min) —
Ductileirons

 Grade 60-40-18 (annealed) 276 (40) (min) 414 (60) (min) 18 (min)

 Grade 80-55-06 (as cast) 379 (55) (min) 552 (80) (min) 6 (min)

 Grade 120-90-02 (ail 621 (90) (min) 827 (120) (min) 2 (min)
guenched and tempered)

Aluminum Alloys

Alloy 1100

» Annealed (O temper) 34(5) 90 (13) 40

» Strain hardened (H14 tem- 117 (17) 124 (18) 15
per)
Alloy 2024 75(11) 185 (27) 20

» Annealed (O temper)

* Heat treated and aged (T3 345 (50) 485 (70) 18
temper)

* Heat treated and aged (T351 325 (47) 470 (68) 20
temper)
Alloy 6061

» Annealed (O temper) 55(8) 124 (18) 30

* Heat treated and aged (T6 276 (40) 310 (45) 17
and T651 tempers)
Alloy 7075

» Annealed (O temper) 103 (15) 228 (33) 17

* Heat treated and aged (T6 505 (73) 572 (83) 11
temper)
Alloy 356.0

» Ascast 124 (18) 164 (24) 6
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Table 3.5 (continued)

1 2 3 4
* Heat treated and aged (T6 164 (24) 228 (33) 35
temper)
Copper Alloys
C11000 (electrolytic tough
pitch)
 Hot rolled 69 (10) 220 (32) 50
* Cold worked (HO4 temper) 310 (45) 345 (50) 12
C17200 (beryllium-copper)
* Solution hest treated 195-380 (28-55) | 415-540 (60-78) 35-60
* Solution heat treated, aged 965-1205 (140- | 1140-1310 (165- 4-10
@ 330°C 175) 190)
C26000 (cartridge brass)
* Annealed 75-150 (11-22) | 300-365 (43.5-53.0)| 54-68
 Cold worked (HO4 temper) 435 (63) 525 (76) 8
C36000 (free-cutting brass)
* Annealed 125 (18) 340 (49) 53
* Cold worked (HO2 temper) 310 (45) 400 (58) 25
C71500 (copper-nickel, 30%)
 Hot rolled 140 (20) 380 (55) 45
* Cold worked (H80 temper) 545 (79) 580 (84) 3
C93200 (bearing bronze) 125 (18) 240 (35) 20
 Sand cast
Magnesium Alloys
Alloy AZ31B
* Rolled 220 (32) 290 (42) 15
* Extruded 200 (29) 262 (38) 15
Alloy AZ91D
» Ascast 97-150 (14-22) 165-230 (24-33) 3
Titanium Alloys
Commercially pure (ASTM
grade 1)
* Annealed 170 (25) (min) 240 (35) (min) 30
Alloy Ti-5Al-2.5Sn
* Annealed 760 (110) (min) 790 (115) (min) 16
Alloy Ti-6Al-4V
* Annealed 830 (120) (min) 900 (130) (min) 14
» Solution hesat treated and 1103 (160) 1172 (170) 10

aged
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Table 3.5 (continued)

1 | 2 | 3 | 4
Precious M etals

Gold (commercially pure)

* Annealed nil 130 (19) 45

 Cold worked (60% reduc- 205 (30) 220 (32) 4
tion)
Platinum (commercially pure)

* Annealed <13.8(2) 125-165 (18-24) 30-40

* Cold worked (50%) — 205-240 (30-35) 1-3
Silver (commercially pure)

* Annealed — 170 (24.6) 44

 Cold worked (50%) — 296 (43) 3.5

Refractory Metals
Molybdenum (commercially 500 (72.5) 630 (91) 25
pure)
Tantalum (commercially pure) 165 (24) 205 (30) 40
Tungsten (commercially pure) 760 (110) 960 (139) 2
Miscellaneous Nonferrous Alloys

Nickel 200 (annealed) 148 (21.5) 462 (67) 47
Inconel 625 (anneal ed) 517 (75) 930 (135) 42.5
Monel 400 (annealed) 240 (35) 550 (80) 40
Haynes alloy 25 445 (65) 970 (141) 62
Invar (anneal ed) 276 (40) 517 (75) 30
Super invar (anneal ed) 276 (40) 483 (70) 30
Kovar (annealed) 276 (40) 517 (75) 30
Chemical lead 6-8 (0.9-1.2) 16-19 (2.3-2.7) 30-60
Antimonial lead (6%) (chill — 47.2 (6.8) 24
cast)
Tin (commercialy pure) 11 (1.6) — 57
Lead-Tin solder (60Sn-40PDb) — 52.5(7.6) 30-60
Zinc (commercially pure)

* Hot rolled (anisotropic) — 134-159 (19.4-23.0) | 50-65

» Cold rolled (anisotropic) — 145-186 (21-27) 40-50
Zirconium, reactor grade 702

» Cold worked and annealed 207 (30) (min) 379 (55) (min) 16 (min)

GRAPHITE, CERAMICS, AND SEMICONDUCTING MATERIALS*

Aluminum oxide
* 99.9% pure
* 96%

282-551 (41-80)
358 (52)
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Table 3.5 (continued)

1 2 3 4

* 90% — 337 (49) —
Concrete® — 37.3-41.3 (5.4-6.0) —
Diamond

 Natural — 1050 (152) —

 Synthetic — 800-1400 (116-203) —
Gallium arsenide

« {100} orientation, polished — 66 (9.6)° —
surface

« {100} orientation, as-cut sur- — 57 (8.3)° —
face
Glass, borosilicate (Pyrex) — 69 (10) —
Glass, soda-lime — 69 (10) —
Glass ceramic (Pyroceram) — 123-370 (18-54) —
Graphite

* Extruded (with the grain di- — 13.8-34.5 (2.0-5.0) —
rection)

* |sostatically molded — 31-69 (4.5-10) —
Silica, fused — 104 (15) —
Silicon

« {100} orientation, as-cut sur- — 130 (18.9) —
face

« {100} orientation, laser — 81.8 (11.9) —
scribed
Silicon carbide

 Hot pressed — 230-825 (33-120) —

 Sintered — 96-520 (14-75) —
Silicon nitride

» Hot pressed — 700-1000 (100-150) —

 Reaction bonded — 250-345 (36-50) —

 Sintered — 414-650 (60-94) —
Zirconia, 3 mol% Y 203 (sin- — 800-1500 (116-218) —
tered)
POLYMERS

Elastomers

* Butadiene-acrylonitrile (ni-
trile)

* Styrene-butadiene (SBR)

* Silicone

6.9-24.1 (1.0-3.5) | 400-600
12.4-20.7 (1.8-3.0) | 450-500
10.3 (L.5) 100-800
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Table 3.5 (continued)

1 2 3 4
Epoxy — 27.6-90.0 (4.0-13) 3-6
Nylon 6,6
* Dry, as molded 55.1-82.8 (8-12) 94.5 (13.7) 15-80
* 50% relative humidity 44.8-58.6 (6.5- 75.9 (11) 150-300
8.5)
Phenolic — 34.5-62.1 (5.0-9.0) | 1.5-2.0
Polybutylene terephthal ate 56.6-60.0 (8.2- | 56.6-60.0 (8.2-8.7) | 50-300
(PBT) 8.7)
Polycarbonate (PC) 62.1 (9) 62.8-72.4 (9.1-10.5) | 110-150
Polyester (thermoset) — 41.4-89.7 (6.0-13.0)| <26
Polyetheretherketone (PEEK) 91 (13.2) 70.3-103 (10.2-15.0)| 30-150
Polyethylene
 Low density (LDPE) 9.0-14.5(1.3-2.1) | 8.3-31.4 (1.2-4.55) | 100-650
 High density (HDPE) 26.2-33.1 (3.8- | 22.1-31.0(3.2-4.5) | 10-1200
4.8)
o Ultrahigh molecular weight | 21.4-27.6 (3.1- | 38.6-48.3 (5.6-7.0) | 350-525
(UHMWPE) 4.0)
Polyethylene terephthal ate 59.3 (8.6) 48.3-72.4 (7.0-10.5) | 30-300
(PET)
Polymethyl methacrylate 53.8-73.1(7.8- |48.3-72.4(7.0-10.5)| 2.0-5.5
(PMMA) 10.6)
Polypropylene (PP) 31.0-37.2(4.5- | 31.0-41.4 (4.5-6.0) | 100-600
5.4)
Polystyrene (PS) — 35.9-51.7 (5.2-7.5) | 1.2-25
Polytetrafluoroethylene (PTFE) — 20.7-34.5 (3.0-5.0) | 200-400
Polyvinyl chloride (PVC) 40.7-44.8 (5.9- | 40.7-51.7 (5.9-7.5) | 40-80
6.5)
FIBER MATERIALS
Aramid (Kevlar 49) — 3600-4100 (525- 2.8
600)
Carbon (PAN precursor)
« Standard modulus (longitu- — 3800-4200 (550- 2
dinal) 610)
* Intermediate modulus (longi- — 4650-6350 (675- 1.8
tudinal) 920)
 High modulus (longitudinal) — 2500-4500 (360- 0.6
650)
E Glass — 3450 (500) 4.3
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Table 3.5 (finished)

1 | 2 | 3 | 4
COMPOSITE MATERIALS
Aramid fibers-epoxy matrix
(aligned, V; =0.6)
o Longitudinal direction — 1380 (200) 1.8
 Transverse direction — 30 (4.3 0.5

High modulus carbon fibers-
epoxy matrix (aligned,

V¢ =0.6)
* Longitudinal direction — 760 (110) 0.3
* Transverse direction — 28(4) 04

E glass fibers-epoxy matrix
(aligned, V; =0.6)

* Longitudinal direction — 1020 (150) 2.3
* Transverse direction — 40 (5.8) 0.4
Wood
 Douglasfir (12% moisture) —
Parallel to grain — 108 (15.6) —
Perpendicular to grain — 2.4 (0.35) —
* Red oak (12% moisture)
Parallel to grain — 112 (16.3) _
Perpendicular to grain — 7.2 (1.05) —

& The strength of graphite, ceramics, and semiconducting materials is taken as flexural strength.
® The strength of concrete is measured in compression.
¢ Flexural strength value at 50% fracture probability.

Table 3.6 Mechanical Properties (in Tension) for Main Classes of Materials (Room-
Temperature Conditions)

Yield Strength Tensile Strength Ductility,
. %EL [in
Material MPa ksi MPa ksi 50mr[n

(2in)]?

1 2 3 4 5 6
Metal Alloys’

Molybdenum 565 82 655 95 35
Titanium 450 65 520 75 25
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Table 3.6 (finished)

(LDPE)

1 2 E 4 5 6
Steel (1020) 180 26 380 55 25
Nickel 138 20 480 70 40
Iron 130 19 262 38 45
Brass (70 Cu-30 Zn) 75 11 300 44 68
Copper 69 10 200 29 45
Aluminum 35 5 90 13 40
Ceramic Materials’
Zirconia (ZrO,)" — — | 800-1500 | 115-215 —
Silicon nitride (SizNy) — — 250-1000 | 35-145 —
Aluminum oxide (Al,O5) — — 275-700 | 40-100 —
Silicon carbide (SIC) — — 100-820 | 15-120 —
Glass-ceramic (Pyroceram) — — 247 36 —
Spinel (MgAI,O,) — 110-245 16-36 —
Fused silica (SIOy,) — 110 16 —
Magnesium oxide (MgO)*® — — 105 15 —
Soda-lime glass — — 69 10 —
Polymers
Nylon 6,6 44.8-82.8| 6.5-12 | 75.9-94.5 | 11.0-13.7 | 15-300
Polycarbonate (PC) 62.1 9.0 62.8-72.4 | 9.1-10.5 | 110-150
Polyester (PET) 59.3 8.6 48.3-72.4 | 7.0-10.5 | 30-300
Polymethyl methacrylate 53.8-73.1| 7.8-10.6 | 48.3-72.4 | 7.0-10.5 | 2.0-55
(PMMA)
Polyvinyl chloride (PVC) | 40.7-44.8 | 5.9-6.5 | 40.7-51.7 | 5.9-7.5 40-80
Phenol-formaldehyde — — 345-62.1| 5.0-90 | 1520
Polystyrene (PS) — — 35.9-51.7 | 5.2-75 | 1.2-25
Polypropylene (PP) 31.0-37.2| 4554 | 31.0-41.4| 4.5-6.0 | 100-600
Polyethylene — high density | 26.2-33.1 | 3.8-4.8 | 22.1-31.0| 3.2-45 | 10-1200
(HDPE)
Polytetrafluoroethylene — — 20.7-345| 3.0-5.0 | 200-400
(PTFE)
Polyethylene—low density | 9.0-145 | 1.3-2.1 | 83-314 | 1.2-4.55 | 100-650

& For polymers, percent elongation at break.
P Property values are for metal aloysin an annealed state.
“Thetensile strength of ceramic materialsistaken as flexural strength.
9 Partially stabilized with 3 mol% Y ,0s.
® Sintered and containing approximately 5% porosity.
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3.5 Fracture Toughness (Plain Strain State)

Table 3.7 Plane Strain Fracture Toughness and Strength Values for Various Engineering
Materials (Room-Temperature Conditions)

Material Fracture Toughness Strength,
MPavm ksiv/in (MPa)
1 2 3 4
METALSAND METAL ALLOYS
Plain Carbon and Low Alloy Steels
Steel alloy 1040 54.0 49.0 260
Steel alloy 4140
» Tempered @ 370°C 55-65 50-59 1375-1585
» Tempered @ 482°C 75-93 68.3-84.6 1100-1200
Steel alloy 4340
» Tempered @ 260° 50.0 45.8 1640
» Tempered @ 425°C 87.4 80.0 1420
Stainless Steels
Stainless alloy 17-7PH
* Precipitation hardened @ 510°C 76 69 1310
Aluminum Alloys
Alloy 2024-T3 44 40 345
Alloy 7075-T651 24 22 495
Magnesium Alloys
Alloy AZ31B
 Extruded 28.0 25.5 200
Titanium Alloys
Alloy Ti-5Al-2.55n
* Air cooled 714 65.0 876
Alloy Ti-6Al-4V
» Equiaxed grains 44-66 40-60 910
GRAPHITE, CERAMICS, AND SEMICONDUCTING MATERIALS
Aluminum oxide
* 99.9% pure 4.2-5.9 3.8-54 282-551
* 96% 3.85-3.95 3.5-36 358
Concrete 0.2-1.4 0.18-1.27 —
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Table 3.7 (finished)

1 2 3 4
Diamond

* Natural 34 3.1 1050

 Synthetic 6.0-10.7 5.5-9.7 800-1400
Gallium arsenide

* Inthe {100} orientation 0.43 0.39 66

* Inthe {110} orientation 0.31 0.28 —

* Inthe {111} orientation 0.45 0.41 —
Glass, borosilicate (Pyrex) 0.77 0.70 69
Glass, soda-lime 0.75 0.68 69
Glass ceramic (Pyroceram) 1.6-2.1 1.5-1.9 123-370
Silica, fused 0.79 0.72 104
Silicon

* Inthe {100} orientation 0.95 0.86

* Inthe {110} orientation 0.90 0.82 —

* Inthe {111} orientation 0.82 0.75 —
Silicon carbide

» Hot pressed 4.8-6.1 4.4-5.6 230-825

* Sintered 4.8 4.4 96-520
Silicon nitride

» Hot pressed 4.1-6.0 3.7-55 700-1000

* Reaction bonded 3.6 3.3 250-345

e Sintered 53 4.8 414-650
Zirconia, 3mol% Y ;03 7.0-12.0 6.4-10.9 800-1500

POLYMERS

Epoxy 0.6 0.55 —
Nylon 6,6 2.5-3.0 2.3-2.7 44.8-58.6
Polycarbonate (PC) 2.2 2.0 62.1
Polyester (thermoset) 0.6 0.55 —
Polyethylene terephthalate (PET) 5.0 4.6 59.3
Polymethyl methacrylate (PMMA) 0.7-1.6 0.6-1.5 53.8-73.1
Polypropylene (PP) 3.0-4.5 2.7-4.1 31.0-37.2
Polystyrene (PS) 0.7-1.1 0.6-1.0 —
Polyvinyl chloride (PVC) 2.0-4.0 1.8-3.6 40.7-44.8

& For metal alloys and polymers, strength is taken as yield strength; for ceramic materials, flexural

strength is used.
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3.6 Linear Coefficient of Thermal Expansion

Table 3.8 Linear Coefficient of Thermal Expansion Values for Various Engineering
Materials (Room-Temperature Conditions)

Material

Coefficient of Thermal Expansion

100%™ | 108¢m?
1 2 3
METALSAND METAL ALLOYS
Plain Carbon and Low Alloy Steels
Steel aloy A36 11.7 6.5
Steel alloy 102 11.7 6.5
Steel alloy 1040 11.3 6.3
Steel alloy 4140 12.3 6.8
Steel alloy 4340 12.3 6.8
Stainless Steels
Stainless alloy 304 17.2 9.6
Stainless alloy 316 15.9 8.8
Stainless alloy 405 10.8 6.0
Stainless aloy 440A 10.2 5.7
Stainless aloy 17-7PH 11.0 6.1
Cast Irons

Gray irons

» Grade G1800 11.4 6.3

» Grade G3000 114 6.3

 Grade G4000 11.4 6.3
Ductileirons

» Grade 60-40-18 11.2 6.2

 Grade 80-55-06 10.6 5.9

Aluminum Alloys
Alloy 1100 23.6 131
Alloy 2024 22.9 12.7
Alloy 6061 23.6 131
Alloy 7075 234 13.0
Alloy 356.0 21.5 11.9
Copper Alloys

C11000 (electrolytic tough pitch) 17.0 94
C17200 (beryllium-copper) 16.7 9.3
C26000 (cartridge brass) 19.9 11.1
C36000 (free-cutting brass) 20.5 11.4
C71500 (copper-nickel, 30%) 16.2 9.0
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Table 3.8 (continued)

1 2 3
C93200 (bearing bronze) 18.0 10.0
Magnesium Alloys
Alloy AZ31B 26.0 14.4
Alloy AZ91D 26.0 14.4
Titanium Alloys
Commercially pure (ASTM grade 1) 8.6 4.8
Alloy Ti-5Al-2.55n 9.4 52
Alloy Ti-6Al-4V 8.6 4.8
Precious M etals
Gold (commerically pure) 14.2 7.9
Platinum (commercially pure) 9.1 51
Silver (commercially pure) 19.7 10.9
Refractory Metals
Molybdenum (commercially pure) 4.9 2.7
Tantalum (commercially pure) 6.5 3.6
Tungsten (commercially pure) 4.5 2.5
Miscellaneous Nonferrous Alloys
Nickel 200 13.3 74
Inconel 625 12.8 7.1
Monel 400 13.9 7.7
Haynes aloy 25 Invar 12316 6.80.9
Super invar 0.72 0.40
Kovar 5.1 2.8
Chemical lead 29.3 16.3
Antimonial lead (6%) 27.2 15.1
Tin (commercialy pure) 23.8 13.2
Lead-Tin solder (60Sn-40Pb) 24.0 13.3
Zinc (commercially pure) 23.0-32.5 12.7-18.1
Zirconium, reactor grade 702 5.9 3.3
GRAPHITE, CERAMICS, AND SEMICONDUCTING MATERIALS

Aluminum oxide

* 99.9% pure 1.4 4.1

* 96% 74 4.1

* 90% 7.0 3.9
Concrete 10.0-13.6 5.6-7.6
Diamond (natural) 0.11-1.23 0.06-0.68
Gallium arsenide 5.9 3.3
Glass, borosilicate (Pyrex) 3.3 1.8
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Table 3.8 (continued)

1

2

3

Glass, soda-lime 9.0 5.0
Glass ceramic (Pyroceram) 6.5 3.6
Graphite

 Extruded 2.0-2.7 1.1-1.5

* |sostatically molded 2.2-6.0 1.2-3.3
Silica, fused 04 0.22
Silicon 2.5 1.4
Silicon carbide

 Hot pressed 4.6 2.6

* Sintered 4.1 2.3
Silicon nitride

* Hot pressed 2.7 1.5

* Reaction bonded 3.1 1.7

* Sintered 3.1 1.7
Zirconia, 3 mol% Y ,0; 9.6 53

POLYMERS

Elastomers

* Butadiene-acrylonitrile (nitrile) 235 130

« Styrene-butadiene (SBR) 220 125

* Silicone 270 150
Epoxy 81-117 45-65
Nylon 6,6 144 80
Phenolic 122 68
Polybutylene terephthalate (PBT) 108-171 60-95
Polycarbonate (PC) 122 68
Polyester (thermoset) 100-180 55-100
Polyetheretherketone (PEEK) 72-85 40-47
Polyethylene

 Low density (LDPE) 180-400 100-220

* High density (HDPE) 106-198 59-110

* Ultrahigh molecular weight (UHMWPE) 234-360 130-200
Polyethylene terephthalate (PET) 117 65
Polymethyl methacrylate (PMMA) 90-162 50-90
Polypropylene (PP) 146-180 81-100
Polystyrene (PS) 90-150 50-83
Polytetrafluoroethylene (PTFE) 126-216 70-120
Polyviny! chloride (PV C) 90-180 50-100
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Table 3.8

(finished)

3

FIBER MATERIALS

Aramid (Kevlar 49)

o Longitudinal direction -2.0 -1.1
* Transverse direction 60 33
Carbon (PAN precursor)
» Standard modulus
Longitudinal direction -0.6 -0.3
Transverse direction 10.0 5.6
* Intermediate modulus
Longitudinal direction -0.6 -0.3
* High modulus
Longitudinal direction -0.5 -0.28
Transverse direction 7.0 3.9
E Glass 5.0 2.8
COMPOSITE MATERIALS
Aramid fibers-epoxy matrix (V¢ =0.6)
* Longitudinal direction -4.0 -2.2
* Transverse direction 70 40
High modulus carbon fibers-epoxy matrix
(V¢ =0.6)
* Longitudinal direction -0.5 -0.3
* Transverse direction 32 18
E glass fibers-epoxy matrix (V¢ =0.6)
* Longitudinal direction 6.6 3.7
* Transverse direction 30 16.7
Wood
 Douglasfir (12% moisture)
Paralel to grain 3.8-5.1 2.2-2.8
Perpendicular to grain 25.4-33.8 14.1-18.8
* Red oak (12% moisture)
Parallel to grain 4.6-5.9 2.6-3.3
Perpendicular to grain 30.6-39.1 17.0-21.7
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3.7 Thermal Conductivity

Table 3.9 Thermal Conductivity Values for Various Engineering Materials (Room-

Temperature Conditions)

Thermal Conductivity

Material W/(m-K) Btu/(ft-h-°F)
1 2 3
METALSAND METAL ALLOYS
Plain Carbon and Low Alloy Steels
Steel alloy A36 51.9 30
Stedl alloy 1020 51.9 30
Stedl alloy 1040 51.9 30
Stainless Steels
Stainless alloy 304 (annealed) 16.2 94
Stainless alloy 316 (annealed) 16.2 9.4
Stainless alloy 405 (anneal ed) 27.0 15.6
Stainless alloy 440A (annealed) 24.2 14.0
Stainless alloy 17-7PH (annealed) 16.4 9.5
Cast Irons
Gray irons
» Grade G1800 46.0 26.6
» Grade G3000 46.0 26.6
 Grade G4000 46.0 26.6
Ductileirons
» Grade 60-40-18 36.0 20.8
 Grade 80-55-06 36.0 20.8
» Grade 120-90-02 36.0 20.8
Aluminum Alloys
Alloy 1100 (anneal ed) 222 128
Alloy 2024 (anneal ed) 190 110
Alloy 6061 (annealed) 180 104
Alloy 7075-T6 130 75
Alloy 356.0-T6 151 87
Copper Alloys
C11000 (electrolytic tough pitch) 388 224
C17200 (beryllium-copper) 105-130 60-75
C26000 (cartridge brass) 120 70
C36000 (free-cutting brass) 115 67
C71500 (copper-nickel, 30%) 29 16.8
(C93200 (bearing bronze) 59 34
Magnesium Alloys
Alloy AZ31B 96" 55%
Alloy AZ91D 72° 43°

Titanium Alloys
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Table 3.9 (continued)

1 2 3
Commercidly pure (ASTM grade 1) 16 9.2
Alloy Ti-5Al-2.5Sn 7.6 4.4
Alloy Ti-6Al-4V 6.7 3.9
Precious M etals
Gold (commercially pure) 315 182
Platinum (commercially pure) 71° 41°
Silver (commercially pure) 428 247
Refractory Metals
Molybdenum (commercially pure) 142 82
Tantalum (commercially pure) 54.4 314
Tungsten (commercially pure) 155 89.4
Miscellaneous Nonferrous Alloys
Nickel 200 70 40.5
Inconel 625 9.8 5.7
Monel 400 21.8 12.6
Haynes alloy 25 9.8 5.7
Invar 10 5.8
Super invar 10 5.8
Kovar 17 9.8
Chemical lead 35 20.2
Antimonial lead (6%) 29 16.8
Tin (commercialy pure) 60.7 35.1
Lead-Tin solder (60Sn-40Pb) 50 28.9
Zinc (commercially pure) 108 62
Zirconium, reactor grade 702 22 12.7
GRAPHITE, CERAMICS, AND SEMICONDUCTING MATERIALS

Aluminum oxide

* 99.9% pure 39 22.5

* 96% 35 20

* 90% 16 9.2
Concrete 1.25-1.75 0.72-1.0
Diamond

 Natural 1450-4650 840-2700

 Synthetic 3150 1820
Gallium arsenide 45.5 26.3
Glass, borosilicate (Pyrex) 1.4 0.81
Glass, soda-lime 1.7 1.0
Glass ceramic (Pyroceram) 3.3 19
Graphite

 Extruded 130-190 75-110

* |sostatically molded 104-130 60-75
Silica, fused 1.4 0.81
Silicon 141 82

Silicon carbide
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Table 3.9 (finished)

1 2 3
 Hot pressed 80 46.2
 Sintered 71 41
Silicon nitride
» Hot pressed 29 17
 Reaction bonded 10 6
* Sintered 33 19.1
Zirconia, 3 mol% Y ,0; 2.0-3.3 1.2-1.9
POLYMERS
Elastomers
 Butadiene-acrylonitrile (nitrile) 0.25 0.14
* Styrene-butadiene (SBR) 0.25 0.14
* Silicone 0.23 0.13
Epoxy 0.19 0.11
Nylon 6,6 0.24 0.14
Phenolic 0.15 0.087
Polybutylene terephthalate (PBT) 0.18-0.29 0.10-0.17
Polycarbonate (PC) 0.20 0.12
Polyester (thermoset) 0.17 0.10
Polyethylene
 Low density (LDPE) 0.33 0.19
* High density (HDPE) 0.48 0.28
« Ultrahigh molecular weight (UHMWPE) 0.33 0.19
Polyethylene terephthalate (PET) 0.15 0.087
Polymethyl methacrylate (PMMA) 0.17-0.25 0.10-0.15
Polypropylene (PP) 0.12 0.069
Polystyrene (PS) 0.13 0.075
Polytetrafluoroethylene (PTFE) 0.25 0.14
Polyviny! chloride (PVC) 0.15-0.21 0.08-0.12
FIBER MATERIALS
Carbon (PAN precursor), longitudinal
« Standard modulus 11 6.4
* Intermediate modulus 15 8.7
» High modulus 70 40
E Glass 1.3 0.75
COMPOSITE MATERIALS
Wood
 Douglasfir (12% moisture)
Perpendicular to grain 0.14 0.08
* Red oak (12% moisture) 0.18 0.11
Perpendicular to grain

a At 100°C.
b At 0°C.
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3.8 Specific Heat

Table 3.10 Specific Heat Values for Various Engineering Materials (Room-Temperature

Conditions)

Material

Specific Heat

JI(kg-K) 10”°Btu/(Ibm-°F)

1 2

3

METALSAND METAL ALLOYS
Plain Carbon and Low Alloy Steels

Steel alloy A36 486" 11.6%
Steel alloy 1020 486" 11.6%
Steel alloy 1040 486° 11.6%
Stainless Steels
Stainless alloy 304 500 12.0
Stainless alloy 316 500 12.0
Stainless alloy 405 460 11.0
Stainless alloy 440A 460 11.0
Stainless alloy 17-7PH 460 11.0
Cast Irons
Gray irons
 Grade G1800 544 13
 Grade G3000 544 13
 Grade G4000 544 13
Ductileirons
 Grade 60-40-18 544 13
 Grade 80-55-06 544 13
 Grade 120-90-02 544 13
Aluminum Alloys
Alloy 1100 904 21.6
Alloy 2024 875 20.9
Alloy 6061 896 21.4
Alloy 7075 960° 23.0°
Alloy 356.0 963" 23.0°
Copper Alloys
C11000 (electrolytic tough pitch) 385 9.2
C17200 (beryllium-copper) 420 10.0
C26000 (cartridge brass) 375 9.0
C36000 (free-cutting brass) 380 9.1
C71500 (copper-nickel, 30%) 380 9.1
C93200 (bearing bronze) 376 9.0
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Table 3.10 (continued)

1 | 2 | 3
Magnesium Alloys
Alloy AZ31B 1024 24.5
Alloy AZ91D 1050 25.1
Titanium Alloys
Commercially pure (ASTM grade 1) 528° 12.6°
Alloy Ti-5Al-2.55n 470° 11.2°
Alloy Ti-6Al-4V 610° 14.6°
Precicious M etals
Gold (commercially pure) 130 3.1
Platinum (commercially pure) 132° 32¢
Silver (commercially pure) 235 5.6
Refractory Metals
Molybdenum (commercially pure) 276 6.6
Tantalum (commercially pure) 139 3.3
Tungsten (commercially pure) 138 3.3
Miscellaneous Nonferrous Alloys
Nickel 200 456 10.9
Inconel 625 410 9.8
Monel 400 427 10.2
Haynes adloy 25 377 9.0
Invar 500 12.0
Super invar 500 12.0
Kovar 460 11.0
Chemical lead 129 31
Antimonial lead (6%) 135 3.2
Tin (commercialy pure) 222 5.3
Lead-Tin solder (60Sn-40Pb) 150 3.6
Zinc (commercially pure) 395 94
Zirconium, reactor grade 702 285 6.8
GRAPHITE, CERAMICS, AND SEMICONDUCTING MATERIALS
Aluminum oxide
* 99.9% pure 775 18.5
* 96% 775 18.5
* 90% 775 18.5
Concrete 850-1150 20.3-27.5
Diamond (natural) 520 12.4
Gallium arsenide 350 8.4
Glass, borosilicate (Pyrex) 850 20.3
Glass, soda-lime 840 20.0
Glass ceramic (Pyroceram) 975 23.3
Graphite
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Table 3.10 (finished)

1 2 3

* Extruded 830 19.8

* |sostatically molded 830 19.8
Silica, fused 740 17.7
Silicon 700 16.7
Silicon carbide

 Hot pressed 670 16.0

* Sintered 590 14.1
Silicon nitride

» Hot pressed 750 17.9

* Reaction bonded 870 20.7

* Sintered 1100 26.3
Zirconia, 3 mol% Y-,0; 481 11.5

POLYMERS

Epoxy 1050 25
Nylon 6,6 1670 40
Phenolic 1590-1760 38-42
Polybutylene terephthalate (PBT) 1170-2300 28-55
Polycarbonate (PC) 840 20
Polyester (thermoset) 710-920 17-22
Polyethylene

 Low density (LDPE) 2300 55

* High density (HDPE) 1850 44.2
Polyethylene terephthalate (PET) 1170 28
Polymethyl methacrylate (PMMA) 1460 35
Polypropylene (PP) 1925 46
Polystyrene (PS) 1170 28
Polytetrafluoroethylene (PTFE) 1050 25
Polyvinyl chloride (PVC) 1050-1460 25-35

FIBER MATERIALS
Aramid (Kevlar 49) 1300 31
E Glass 810 19.3
COMPOSITE MATERIALS

Wood

 Douglasfir (12% moisture) 2900 69.3

» Red oak (12% moisture) 2900 69.3

& At temperatures between 50°C and 100°C.
® At 100°C.

¢ At 50°C.

dAL0°C.
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3.9 Electrical Resistivity

Table 3.11 Electrical Resistivity Values for Various Engineering Materials (Room-

Temperature Conditions)

Material Electrical Resistivity, Q-m
1 2
METALSAND METAL ALLOYS
Plain Carbon and Low Alloy Steels
Stedl aloy A36° 1.60 x 10”7
Steel alloy 1020 (annealed)® 1.60 x 10”
Steel alloy 1040 (annealed)® 1.60 x 10”7
Steel alloy 4140 (quenched and tempered) 2.20 x 107
Steel alloy 4340 (quenched and tempered) 2.48 x 107
Stainless Steels
Stainless alloy 304 (annealed) 7.2x 107
Stainless alloy 316 (annealed) 7.4%x 107
Stainless alloy 405 (annealed) 6.0 x 107
Stainless alloy 440A (annealed) 6.0 x 107
Stainless aloy 17-7PH (annealed) 8.3x 107
Cast Irons
Gray irons
« Grade G1800 15.0 x 10”7
« Grade G3000 9.5 x 107
« Grade G4000 85x 107
Ductileirons
« Grade 60-40-18 55 x 107
« Grade 80-55-06 6.2x 107
« Grade 120-90-02 6.2 x 107
Aluminum Alloys
Alloy 1100 (anneal ed) 2.9x 108
Alloy 2024 (annealed) 3.4 x 10°
Alloy 6061 (annealed) 3.7 x 108
Alloy 7075 (T6 treatment) 5.22 x 10°®
Alloy 356.0 (T6 treatment) 4.42 x 10°®
Copper Alloys
C11000 (electrolytic tough pitch, annealed) 1.72 x 10°®
C172000 (beryllium-copper) 5.7 x 10%-1.15 x 10"
C26000 (cartridge brass) 6.2 x 10°®
C36000 (free-cutting brass) 6.6 x 10
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Table 3.11 (continued)

1 2
C71500 (copper-nickel, 30%) 37.5x 10°
C93200 (bearing bronze) 14.4 x 10°®
Magnesium Alloys
Alloy AZ31B 9.2 x 10°®
Alloy AZ91D 17.0 x 10

Titanium Alloys

Commercially pure (ASTM grade 1)

42 x107-5.2x 10"

Alloy Ti-5Al-2.55n 15.7 x 10’
Alloy Ti-6Al-4V 17.1x 10"
Precious M etals
Gold (commercialy pure) 2.35x 10°®
Platinum (commercially pure) 10.60 x 108
Silver (commercially pure) 1.47 x 10
Refractory Metals
Molybdenum (commercially pure) 5.2 x 10°®
Tantalum (commercialy pure) 13.5 x 10°®
Tungsten (commercially pure) 5.3x 10°®
Miscellaneous Nonferrous Alloys
Nickel 200 0.95 x 10”
Inconel 625 12.90 x 10”
Monel 400 5.47 x 107
Haynes alloy 25 8.9 x 107
Invar 8.2 x 107
Super invar 8.0x 10”7
Kovar 49x 107
Chemical |ead 2.06 x 107
Antimonial lead (6%) 253x 107
Tin (commercially pure) 1.11 x 107
Lead-Tin solder (60Sn-40Pb) 1.50 x 107
Zinc (commercially pure) 62.0 x 10"
Zirconium, reactor grade 702 3.97 x 10”7
GRAPHITE, CERAMICS, AND SEMICONDUCTING MATERIALS

Aluminum oxide

* 99.9% pure >10"

* 96% >10%

* 90% >10"
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Table 3.11 (continued)
1 2

Concrete (dry) 10°
Diamond

« Natural 10-10%

« Synthetic 1.5 x 10
Gallium arsenide (intrinsic) 10°
Glass, borosilicate (Pyrex) ~10"
Glass, soda-lime 10%-10"
Glass ceramic (Pyroceram) 2 x 10*

Graphite
 Extruded (with grain direction)
* |sostatically molded

7 x 10°-20 x 10°®
10 x 10°-18 x 10°

Silica, fused >10"
Silicon (intrinsic) 2500
Silicon carbide

« Hot pressed 1.0-10°

« Sintered 1.0-10°
Silicon nitride

« Hot isostatic pressed >10"

« Reaction bonded >10"

« Sintered >10"
Zirconia, 3 mol% Y05 10"

POLYMERS

Elastomers

« Butadiene-acrylonitrile (nitrile) 3.5x 10°

« Styrene-butadiene (SBR) 6 x 10M

« Silicone 10"
Epoxy 10°-10"
Nylon 6,6 10"-10"
Phenolic 10°-10"
Polybutylene terephthal ate (PBT) 4 x 10
Polycarbonate (PC) 2 x 10*
Polyester (thermoset) 10"
Polyetheretherketone (PEEK) 6 x 10*
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Table 3.11 (finished)

1 2
Polyethylene
« Low density (LDPE) 10%-5 x 10™
« High density (HDPE) 10%-5 x 10™
« Ultrahigh molecular weight (UHMWPE) >5 x 10
Polyethylene terephthal ate (PET) 10*
Polymethyl methacrylate (PMMA) >10"
Polypropylene (PP) >10"
Polystyrene (PS) >10"
Polytetrafluoroethylene (PTFE) 10"
Polyvinyl chloride (PVC) >10"
FIBER MATERIALS
Carbon (PAN precursor)
« Standard modulus 17 x 10°®
« Intermediate modulus 15 x 10°
« High modulus 9.5x 10°
E Glass 4 x 10"
COMPOSITE MATERIALS
Wood
» Douglasfir (oven dry)
Parallel to grain 10*-10™
Perpendicular to grain 10*-10™
* Red oak (oven dry)
Parallel to grain 10*-10%
Perpendicular to grain 10%-10"

At 0°C.
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3.10 Metal Alloys Compositions

Table 3.12 Compositions of Metal Alloys for Which Data are Included

in Tables 3.1 —3.11

Alloy (UNS Designation)

Composition (wt%)

1

2

PLAIN-CARBON AND LOW-ALLQOY STEELS

A 36 (ASTM A 36)

98.0 Fe (min), 0.29 C, 1.0 Mn, 0.28 S

1020 (G10200) 99.1 Fe (min), 0.20 C, 0.45 Mn
1040 (G10400) 98.6 Fe (min), 0.40 C, 0.75Mn
4140 (G41400) 96.8 Fe (min), 0.40 C, 0.90 Cr, 0.20 Mo, 0.9 Mn
4340 (G43400) 95.2 Fe (min), 0.40 C, 1.8 Ni, 0.80 Cr, 0.25 Mo, 0.7
Mn
STAINLESSSTEELS
304 (S30400) 66.4 Fe (min), 0.08 C, 19.0 Cr, 9.25 Ni, 2.0 Mn
316 (S31600) 61.9 Fe (min), 0.08 C, 17.0 Cr, 12.0 Ni, 2.5 Mo, 2.0
Mn
405 (S40500) 83.1 Fe(min), 0.08 C, 13.0Cr, 0.20 Al, 1.0 Mn
440A (44002) 78.4Fe (min), 0.70C, 17.0Cr, 0.75Mo. 1.0 Mn
17-7PH (S17700) 70.6 Fe (min), 0.09C, 17.0Cr, 7.1 Ni, 1.1 Al, 1.0 Mn
CAST IRONS
Grade G1800 (F10004) Fe (ba), 3.4-3.7C, 2.8-23 S,0.65Mn, 0.15P,0.15 S
Grade G3000 (F10006) Fe(ba), 3.1-34C, 2.3-1.9S,0.75Mn,0.10P,0.15 S
Grade G4000 (F10008) Fe (ba), 3.0-3.3C, 2.1-1.8 S,0.85Mn, 0.07P,0.15 S

Grade 60-40-18 (F32800)
Grade 80-55-06 (F33800)
Grade 120-90-02 (F36200)

Fe (bal), 3.4-4.0 C, 2.0-2.8 Si, 0-1.0 Ni, 0.05 Mg

Fe (bal), 3.3-3.8 C, 2.0-3.0 Si, 0-1.0 Ni, 0.05 Mg

Fe (bal), 3.4-3.8 C, 2.0-2.8 Si, 0-2.5 Ni, 0-1.0 Mo, 0.05
Mg

ALUMINUM ALLOYS

1100 (A91100) 99.00 Al (min), 0.20 Cu (max)
2024 (A92024) 90.75 Al (min), 4.4 Cu, 0.6 Mn, 1.5 Mg
6061 (A96061) 95.85 Al (min), 1.0 Mg, 0.6 Si, 0.30 Cu, 0.20 Cr
7075 (A97075) 87.2 Al (min), 5.6 Zn, 2.5 Mg, 1.6 Cu, 0.23 Cr
356.0 (A03560) 90.1 Al (min), 7.0 Si, 0.3 Mg

COPPER ALLOYS
(C11000) 99.90 Cu (min), 0.04 O (max)
(C17200) 96.7 Cu (min), 1.9 Be, 0.20 Co
(C26000) Zn (bal), 70 Cu, 0.07 Pb, 0.05 Fe (max)
(C36000) 60.0 Cu (min), 35.5Zn, 3.0 Pb
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Table 3.12 (finished)

2

(C71500)
(C93200)

63.75 Cu (min), 30.0 Ni
81.0 Cu (min), 7.0 Sn, 7.0 Pb, 3.0 Zn

MAGNESIUM ALLOYS

AZ31B (M11311)

94.4 Mg (min), 3.0 Al, 0.20 Mn (min), 1.0Zn, 0.1 Si

(max)
AZ91D (M11916) 89.0 Mg (min), 9.0 Al, 0.13 Mn (min), 0.7 Zn, 0.1 Si
(max)
TITANIUM ALLOYS
Commercial, grade 1 99.5Ti (min)

(R50250)
Ti-5Al-2.55n (R54520)
Ti-6A1-4V (R56400)

90.2 Ti (min), 5.0 Al, 2.5 Sn
87.7 Ti (min), 6.0 Al, 4.0V

MISCELLANEOUSALLOYS

Nickel 200 99.0 Ni (min)

Inconel 625 58.0 Ni (min), 21.5 Cr, 9.0 Mo, 5.0 Fe, 3.65 Nb + Ta,
1.0Co

Monel 400 63.0 Ni (min), 31.0 Cu, 25Fe, 0.2 Mn,0.3C,05Si

Haynes alloy 25 49.4 Co (min), 20 Cr, 15 W, 10 Ni, 3 Fe (max), 0.10 C,
1.5Mn

Invar (K93601) 64 Fe, 36 Ni

Super invar 63 Fe, 32 Ni, 5 Co

Kovar 54 Fe, 29 Ni, 17 Co

Chemical lead (L51120)
Antimonial lead, 6%
(L53105)

Tin (commercialy pure)
(ASTM B339A)
Lead-Tin solder (60Sn-
40Pb) (ASTM B32 grade
60)

Zinc (commercially pure)
(Z221210)

Zirconium, reactor grade
702 (R60702)

99.90 Pb (min)
94 Pb, 6 Sb

98.85 Pb (min)

60 Sn, 40 Pb

99.9 Zn (min), 0.10 Pb (max)

99.2 Zr + Hf (min), 4.5 Hf (max), 0.2 Fe + Cr
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3.11 Glass Transition and Melting Temperatures

Table 3.13 Glass Transition and Melting Temperatures for Common Polymeric

Materials

Glass Transi- Melting
Polymer tion Tempera- | Temperature,
ture, °C(°F) °C(°F)
Aramid 375 (705) |-640 (-1185)
Polyimide (thermoplastic) 280-330 a
(535-625)
Polyamide-imide 277-289 a
(530-550)
Polycarbonate 150 (300) 265 (510)
Polyetheretherketone 143 (290) 334 (635)
Polyacrylonitrile 104 (220) 317 (600)
Polystyrene
o Atactic 100 (212) a
* |sotactic 100 (212) 240 (465)
Polybutylene terephthal ate — 220-267
(428-513)
Polyvinyl chloride 87 (190) 212 (415)
Polyphenylene sulfide 85 (185) 285 (545)
Polyethylene terephthal ate 69 (155) 265 (510)
Nylon 6,6 57 (135) 265 (509)
Polymethyl methacrylate
 Syndiotactic 3(35) 105 (220)
* | sotactic 3(35) 45 (115)
Polypropylene
* | sotactic -10 (15) 175 (347)
* Atactic -18 (0) 175 (347)
Polyvinylidene chloride -17 (1) 198 (390)
o Atactic -18 (0) 175 (347)
Polyvinyl fluoride -20 (-5) 200 (390)
Polyvinylidene fluoride -35 (-30) —
Polychloroprene (chloroprene rubber or neoprene) -50 (-60) 80 (175)
Polyisobutylene -70 (-95) 128 (260)
cis-Polyisoprene -73 (-100) 28 (80)
Polybutadiene
 Syndiotactic -90 (-130) 154 (310)
* | sotactic -90 (-130) 120 (250)
High density polyethylene -90 (-130) 137 (279)
Polytetrafluoroethylene -97 (-140) 327 (620)
Low density polyethylene -110 (-165) 115 (240)
Polydimethylsiloxane (silicone rubber) -123 (-190) -54 (-65)

& These polymers normally exist at least 95% noncrystalline.




Chapter 4 Material Properties Charts
4.1 Properties Charts Idea

Each property of an engineering material has a characteristic range of values.
The range is enormous. of the ten properties considered here-properties such as
modulus, toughness, thermal conductivity—all but one ranges through roughly 5 dec-
ades, reflecting the diversity in the atomic mechanisms which determine the value of
the property.

It is conventional to classify the solids themselves into the six broad classes
shown in Figure 4.1 — metals, polymers, elastomers, ceramics, glasses and compos-

ites.

Elastomers Glasses

Within a class the range of
properties is narrower, and the un-
derlying mechanisms fewer.

Using the modern scientific
sources let's consider a broad re-
view of engineering materials, ex-
amining the relationships between
the properties of all six classes.

One way of doing this is by
constructing Material Property
Charts. Figure 4.2 illustrates the
idea. One property (the modulus,
E, in this case) is plotted against
another (the density, p) on loga-
rithmic scales. The range of the
axes is chosen to include all mate-
rials, from the lightest, flimsiest
foams to the stiffest, heaviest met- Figure 4.1 The menu of modern engineering materi-
as. I isfound that catafor agiven 1 o css 1as piopetes, Wi oocupy & b
class of materials (polymers, for
example) cluster together on the chart; the subrange associated with one material
classis, in al cases, much smaller than the full range of the property. Data for one
class can be enclosed in a property—envelope, as shown in Figure 4.2. The envelope
Is constructed to enclose all members of the class.

All thisisaway of displaying propertiesin a helpful way. But by choosing the
axes and scales appropriately, more can be added. The speed of sound in a solid de-
pends on the modulus, E, and the density, p; the longitudinal wave speed, v, for in-

stance, is
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1/2
Ve F} (4.1)
Yo
or, taking logs
logE =logp + 2logv. 4.2
1000 —
Modulus-density T

(Engineering
GECeramics

Longitudinal
wave velocity

p—

S

)
I

=~ 5 X
—~~ Engineering
composites:::

Young’s Modulus E, Gpa
S
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0.1 1.0 10
Density p, Mg/m’

Figure 4.2 The idea of a Materials Property Chart: Young's modulus, E, is plotted against the
density, p, on log scales. Each class of material occupies a characteristic part of the chart. The

log scales allow the longitudinal elastic wave velocity v = (E/p)l/2 to be plotted as a set of parallel
contours

For a fixed value of v, this equation is plotted as a straight line of slope 1 on
Figure4.2. This allows us to add contours of constant sound velocity to the chart:
they are the family of parallel diagonal lines, linking materials in which sound travels
with the same velocity. All the charts allow additional fundamental relationships of
this sort to be displayed.

At the more applied end of the spectrum, the charts help in materials selection
in engineering design. The performance, in an engineering sense, of load—bearing
components is seldom limited by a single property but by one or more combinations
of them. The lightest tie rod which will carry a given tensile load without exceeding
a given deflection is that with the greatest value of E/ p. The lightest column,

which will withstand a given compressive load without buckling, is that with the
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greatest value of E The lightest panel, which will support a given pressure with
Yo

minimum deflection, is that with the greatest value of ELY3) o . Figure 4.3 shows

how the chart can be used to select materials, which maximize any one of these com-
binations. The condition

—=C (4.3
o
or, taking logs
logE=1log p +logC (4.9
is a family of straight lines of slope «4, one line for each value of the constant C.
The condition

EY2/5=C (4.5)
gives afamily with slope a5, and
E1/3
——=C (4.6)
Yo

gives another set with slope a3. The members of each family are shown on Fig-

ure 4.3, labeled “Guidelines for Material Selection”. They are found by trandating
the appropriate guideline sideways.
It is now easy to read off the subset of materials, which are optimal for each

loading geometry. If a straight-edge is laid paralel to the E1/2/,0=C line, al the

materials which lie on the line will perform equally well as a light column loaded in
compression; those above the line are better (they can withstand greater |oads), those
below, are worse. If the straight—edge is translated towards the top left corner of the
diagram while retaining the same slope, the choice narrows. At any given position of
the edge, two materials which lie on it are equally good, and only those which re-
main above are better. The same procedure, applied to the tie (E/ p) or plate in

bending (Ell 3/ p), lead to different equivalences and optimal subsets of materials.

There are numerous criteria for optimal materials selection, some of which are
summarized in Figure 4.4. All of these appear either on one or another of the charts
described below.

Among the mechanical and thermal properties, there are 10, which are of pri-
mary importance, both in characterizing the material, and in engineering design.
They are listed in Table 4.1: they include density, modulus, strength, toughness,
thermal conductivity, diffusivity and thermal expansion.

The charts display data for these properties for the 9 classes of materials listed
in Table 4.2. The classHist is expanded from the original 6 by distinguishing engi-
neering composites from foams and from woods though all, in the most general
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Figure 4.3 The diagram showing guidelines for selecting materials for minimum weight design.
Because of the log scales the lines are straight even though they describe nonlinear relationships
between the properties
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Minimise weight for given

Mode of loading : Ductile Brittle
Stiffness strength | strength
F
Tie
, E
FE [ specified / ) 20 le
r free 2R~ P P
F
T
Torsion of bar G 50 I
T, I specified / ) — 0
r free 2R~ P
N YA
Torsion of tube @ G o le
T, I, r specified ol [ P s o
t free <—2R —~
=
| F
Bending of rods (A AO
d tub 1/2 2/3
| = | 27| |
" 1, specifie ~ * ~ o P N
rort free =
C
5~
F F
Buckling of slender () = /2
column or tube (o E
: ) =t | T - —
F [, specified r Lo p
rort free Do
F F

Figure 4.4 Some of the property-combinations which determine performance in design (begin-

ning)
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Minimise weight for given

Mode of loading . Ductile Brittle
Stiffness strength | strength
Bending of plate Egl/3 12 | g 12
F, [, w specified — °0 le
t free p p p
Buckling of plate g2
E [, w specified — — —
t free P
Cylinder with
| y m1 er wi z o Kie
internal pressure P
p, . specified P P
Rotating cylinder | | E X0 Bl
o, 7, specified t l— : p p p
T 2]” T
t free u
. | 2r
Sphere with
internal pressure E (o) K.
p, 1, specified (1—w)p ? P

t free

Figure 4.4 Some of the property-combinations which determine performance in design (contin-

ued)
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Elastic design Chart
Springs )
Spring of min. volume max ¢,/ E 4
WWF Spring of min. weight max y2 / pE 1, 4
Elastic hinges

Hinge with no axial load max o,/ E 4

/
\ @ Hinge with axial load max o y2 I E 4

Knife edges, pivots

“Point” or “line” contact| max o y3 | E 2 and E| 4
with min. friction loss

K

Plastic and fracture - safe design

A A4 Load-controlled design | max K. ando ), 6
Displacement-controlled| max Kj./ Eandc ,/E| 4,5
design
Yield before break max K. /o, 6
vV Leak before break max chz /G 6

Thermal design
Thermal flux

Min. heat flux at steady min A 8
7|17 state
|’ Min. temp. rise after minA/Cpp =a 8

time ¢

Thermal stress, shock

v A Min. thermal stress min Ea 9
LT, Max. thermal shock max o , / Ea 10
v %

Figure 4.4 Some of the property-combinations which determine performance in design (finished)
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Table 4.1 Basic Subset of Material Properties

Property Units
Density, p (Mg/m?)
Y oung's modulus, E (GPa)
Strength, oy (MPa)
Fracture toughness, Kj. (MPam"?)
Toughness, Gy, (Im?)
Damping coefficient, —
Thermal conductivity, 4 (W/m-K)
Thermal diffusivity, a (m?s)
Volume specific heat, c, - p (ImK)
Thermal expansion coefficient, (UK)

Table 4.2 Material Classes and Members of Each Class

Engineering alloys Aluminium alloys Al aloys
(metals and alloys of engineering) Lead aloys Lead aloys
Magnesium alloys Mg alloys
Nickel aloys Ni alloys
Steels Steels
Tin aloys Tin aloys
Titanium alloys Ti dloys
Zinc aloys Zn alloys
Engineering polymers Epoxies EP
(thermoplastics and thermosets of |Melamines MEL
engineering) Polycarbonate PC
Polyesters PEST
Polyethylene, high density |HDPE
Polyethylene, low density LDPE
Polyformal dehyde PF
Polymethylmethacrylate PMMA
Polypropylene PP
Polytetrafluorethylene PTFE
Polyvinylchloride PVC
Engineering ceramics Alumina A1,05
(fine ceramics capable of load— |Diamond C
bearing application) Sialons Sialons
Silicon carbide SC
Silicon nitride SisN,
Zirconia Zr0,
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Table 4.2 (finished)

Engineering composites
(composites of engineering practice.
A distinction is drawn between the

Carbon fibre reinforced poly-

mex

Glass fibre reinforced poly-

CFRP

GFRP

properties of aply —"Uniply" —and of |mer
alaminate —'Laminates") Kevlar fibre reinforced poly-|KFRP
mer
Porous ceramics Brick Brick
(traditional ceramics, cements, rocks |Cement Cement
and minerals) Common rocks Rocks
Concrete Concrete
Porcelain Pcln
Pottery Pot
Glasses Borosilicate glass B—glass
(ordinary silicate glass) Soda glass Na-glass
Silica SO,
Woods Ash Ash
(separate envelopes describe proper- |Basa Basa
ties paralld to the fibers and normal |Fir Fir
to them, and wood products) Oak Oak
Pine Pine
Wood products (ply, etc) Wood prod-
ucts
Elastomers Natural rubber Rubber
(natural and artificial rubbers) Hard buty! rubber Hard buty!
Polyurethanes PU
Silicone rubber Silicone
Soft butyl rubber Soft butyl
Polymer foams Cork Cork
(foamed polymers of engineering) Polyester PEST
Polystyrene PS
Polyurethane PU

sense, are composites; and by distinguishing the high—strength engineering ceramics

(like silicon carbide) from the low strength, porous ceramics (like brick). Within
each class, data are plotted for a representative set of materials, chosen both to span
the full range of behavior for the class, and to include the most common and most
widely used members of it. In this way the envelope for a class encloses data not

only for the materials listed in Table 4.2, but for virtually all other members of the

classaswedll.
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4.2 Material-Property Diagrams Review

4.2.1 Modulus—Density Chart

Modulus and density are among the most self—evident of material properties.
Stedl is used for stiff beams; rubber for compliant cushions. The density of lead
makes it good for sinkers; that of cork makes it good for floats. Figure 4.5 shows the
full range of Young's modulus, E, and density, o, for engineering materials.
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Figure 4.5 Chart 1: Young’s modulus, E, plotted against density, p. The heavy envelopes en-
close data for a given class of material. The diagonal contours show the longitudinal wave veloc-
ity. The guidelines of constant E/ p, = 2/,o and EY 3/ p allow selection of materials for
minimum weight, deflection—limited, design
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Data for members of a particular class of materia cluster together and can be
enclosed by an envelope (heavy line). The same class-envelopes appear on all the
diagrams: they correspond to the main headings in Table 4.2. The members of aclass
were chosen to span the full property—range of that class, so the class- envelopes en-
close data not only for the members listed in Table 4.2, but also for other unlisted
members.

4.2.2 Strength—Density Chart

The modulus of asolid is a well-defined quantity with a sharp value. The defi-
nition of strength is more difficult than modulus. For metals and polymers it is the
yield strength, but since the range of materials includes those which have been
worked, the range spans initial yield to ultimate strength; for most practical purposes
it is the same in tension and compression. For brittle ceramics, it is the crushing
strength in compression, not that in tension which is about 15 times smaller; the en-
velopes for brittle materials are shown as broken lines as a reminder of this. For elas-
tomers, strength means the tear-strength. For composites, it is the tensile failure
strength (the compressive strength can be less, because of fiber buckling).

Figure 4.6 shows these strengths, for which we will use the symbol oy (de-

gpite the different failure mechanisms involved), plotted against density, p. The

considerable vertical extension of the strength—balloon for an individual material re-
flects its wide range, caused by degree of alloying, work hardening, grain size, po-
rosity and so forth. As before, members of a class group together and can be en-
closed in an envelope (heavy line). Each occupies a characteristic area of the chart,
and encompasses not only the materials listed in Table 4.2, but most of the other
members of the class also.

4.2.3 Fracture Toughness—Density Chart

Increasing the plastic strength of a material is useful only as long as it remains
plastic and does not fail by fast fracture. The resistance to the propagation of acrack is
measured by the fracture toughness, Kj.. It is plotted against density in Figure 4.7.

The range is large: from 0.01 to over 100 MPam”2. At the lower end of this range
there are brittle materials which, when loaded, remain elastic until they fracture. For
these, linear-elastic fracture mechanics is successfully used, and the fracture toughness
itself is a well-defined property. At the upper end lie the super—tough materials, most
of which show substantial plasticity before they break. For these the values of Kj.

are approximate, derived from critical J-integral (J.) and critical crack—opening dis-
placement (J.) measurements (by writing K¢ :(E-JC)1/ 2, for instance). They are
helpful in providing a ranking of materials. The Fig. 4.7 shows one reason for the
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dominance of metals in engineering: they almost all have values of Ki. above 20
M Pa:m"?, avalue often quoted as a minimum for conventional design.
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Figure 4.6 Chart 2: Strength, oy plotted against density, p (yield strength for metals and poly-
mers, compressive strength for ceramics, tear strength for elastomers and tensile strength for
composites). The guidelines of constant oy / p, ay2/3/ p and ayll 2 p are used in minimum
weight, yield-limited, design
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Figure 4.7 Chart 3: Fracture toughness, K, , plotted against density, p. The guidelines of con-

stant K. / p, KlCZI 3 p and chll 2 £ help in minimum weight, fracture-limited, design

4.2.4 Modulus—Strength Chart

High—tensile steel makes good springs. But so does rubber. How is it that two
such different materials are both suitable for the same task? This and other questions
are answered by Figure 4.8 the most useful of all the charts.

It shows Y oung's modulus, E, plotted against strength, oy . The qualifications

on “strength” are the same as before: it means yield strength for metals and poly-
mers, compressive crushing strength for ceramics, tear strength for elastomers and
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tensile strength for composites and woods; the symbol o, is used for them all. The
ranges of the variables, too, are the same. Contours of normalized strength, o/ E,

appear as afamily of straight paralel lines.

Engineering polymers have normalized strengths between 0.01 and 0.1. In this
sense they are remarkably strong: the value for metals are at least a factor of 10
smaller. Even ceramics, in compression, are not as strong, and in tension they are

weaker (by afurther factor of 15 or so). Composites and woods lie on the 0.01
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Figure 4.8 Chart 4: Young's modulus, E, plotted against strength oy, . The guideline of constant

o-y2 / E helps with the selection of materials for springs, pivots and knife—edges; those of con-

stant oy, / E with choosing materials for elastic hinges
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contour, as good as the best metals. Elastomers, because of their exceptionally low
moduli, have values of o / E larger than any other class of material: 0.1 to 10.

4.2.5 Fracture Toughness-Modulus Chart

The fracture toughnesses of most polymers are less than those of most ceramics.
Yet polymers are widely used in engineering structures,; ceramics, because they are
“brittle”, are treated with much more caution. Figure 4.9 helps resolve this apparent
anomaly. It shows the fracture toughness, K., plotted against Y oung's modulus, E.

The restrictions described in Section 4.2.3 apply to the values of Kj.: when small,

they are well defined; when large, they are useful only as aranking for material selec-
tion.

4.2.6 Fracture Toughness—Strength Chart

The stress concentration at the tip of a crack generates a process-zone: a plastic
zone in ductile solids, a zone of microcracking in ceramics, a zone of delamination,
debonding and fiber pull-out in composites. Within the process zone, work is done
against plastic and frictional forces; it is this, which accounts for the difference be-
tween the measured fracture energy G and the true surface energy 2y . The amount

of energy dissipated must scale roughly with the size of the zone dy, given (by
equating the stressfield of the crack r =d,, to the strength o, of the material) by
2
_ Kic
Y 7Z'Gy2
and with the strength oy, of the material within it. Figure 4.10-fracture toughness

4.7)

against strength-shows that the size of the zone, dy (broken lines), varies enor-

mously, from atomic dimensions for very brittle ceramics and glasses to almost 1
meter for the most ductile metals. At a constant zone size, fracture toughness tends to
increase with strength (as expected): it is this that causes the data plotted in Fig-
ure 4.14 to be clustered around the diagonal of the chart.

The diagram has application in selecting materials for the safe design of load
bearing structures. First let's consider some obvious points. Fast fracture occurs
when

o>c-Kie (4.8)
Jmag
where 2a, is the length of the longest crack in the structure, and C is a constant near
unity (we assume, below, that C = 1). The crack, which will just propagate when the
stress equals the yield strength, has alength
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S
ac=—" (4.9
7Z'Uy

that is, the critical crack length is the same as the process zone size: the contours on
the diagram. A valid fracture toughness test (one that gives a reliable value of the
plane-strain fracture toughness K. .) requires a specimen with all dimensions larger

than 10 times dy; the contours, when multiplied by 10, give aquick idea of this.
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Figure 4.9 Chart 5: Fracture toughness, Ky, plotted against Young’'s modulus, E. The family of

lines is of constant chz | E (roughly, of Gy, the fracture energy). These, and the guideline of
constant Ky / E, help in design against fracture. The shaded band shows the “necessary condi-

tion” for fracture. Fracture can, in fact, occur below this limit under conditions of corrosion, or cyclic
loading
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Figure 4.10 Chart 6: Fracture-toughness, Ky plotted against strength, oy . The contours show
the value of chz / 7Z~O'y2—I’OUgh|y, the diameter of the process—zone at a crack tip (units: mm).

The guidelines of constant K,. / o, and chzlay are used in yield—before—break and leak—
before—break design

There are two criteriafor materials selection involving Ky and oy . First, sefe

design at a given load requires that the structure will yield before it breaks as the re-
sult of fast crack propagation. If the minimum detectable crack size is 2a., then this

condition can be expressed as
Kie N7 (4.10)
(o2
y
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The safest material is the one with the greatest value of Kyc/ oy it will toler-

ate the longest crack. But, though safe, it may not be efficient. The section required
to carry the load decreases as o, increases. We want high Ky /oy and high oy .

The reader may wish to plot two lines onto Figure, isolating the material which best
satisfies both criteria at once: it is stedl. It is this, which gives sted its pre-eminence
asthe material for highly stressed structures when weight is not important.

4.2.7 Loss Coefficient—=Modulus Chart

Bells, traditionally, are made of bronze. They can be (and sometimes are)
made of glass; and they could (if you could afford it) be made of silicon carbide.
Metals, glasses and ceramics all have low intrinsic damping, or “internal friction”, an
important material property when structure vibrates. We measure intrinsic damping
by the loss coefficient, 77, which is plotted in Figure 4.11. Other measures include the
specific damping capacity D/U (the energy D dissipated per cycle of vibrational en-
ergy U), the log decrement, A (the log of the ratio of successive amplitudes), the
phase lag, ¢, between stress and strain and the resonance factor, Q. When the
damping is small (7<0,01) these measures are related by

n="0 -2 _tans=1 (4.11)
270 Q
but when the damping is large, the definitions are no longer equivalent. Large n'sare

best measured by recording a symmetric load cycle and dividing the area of the
stress-strain loop by 27z times the peak energy stored.

4.2.8 Thermal Conductivity—Thermal Diffusivity Chart

Thermal conductivity, 4 (units: Jm:-K) is the material property governing the
flow of heat through a material at steady state. Thermal diffusivity, a (units: m%/s) is
the material property governing transient heat flow. They are related by

A

:pc—p’
where p is the density and ¢, the specific heat, measured in Jkg K; the quantity

a (4.12)

p-Cp isthe volumetric specific heat. Figure 4.12 relates conductivity, diffusivity and

volumetric specific heat, at room temperature.
The data span is amost 5 decades in 4 and « . Solid materials are located
along theline

pep ~3x10° ImPK. (4.13)
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Figure 4.11 Chart 7: The loss coefficient, 7, plotted against Young's modulus, E. The guideline
corresponds to the condition =C/E.

This can be understood by noting that a solid containing N atoms has 3N vibra-
tional modes. Each (in the classical approximation) absorbs thermal energy KT at the
absolute temperature T, and the vibrational specific heat is ¢y ~ 6y =3N -k (JK),

where k is Bolzmann's constant. The volume per atom, Q2, for amost all solids lies
within afactor of two of 2x10%° m®, so the volume of N atoms is 2x 10% N. The vol-
ume specific heat is then (as the Chart shows)

0y =3NK/ NQ = 3K/ Q = 3x10° J(m*K). (4.14)
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For solids, c, and o, differ very little. Let's assume them to be equal. As a

genera rule, then

(A1 inJ(m-K) and ain m?¥/s).

21 =3x10%a

(4.15)
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4.2.9 Thermal Expansion—Modulus Chart

Almost all solids expand on heating. If you remember the bond between a pair
of atoms behaves like a linear— elastic spring when the relative displacement of the
atoms is small; but when it is large, the spring is non-inear. Most bonds become
stiffer when the atoms are pushed together, and less stiff when they are pulled apart.
The thermal vibration of atoms, even at room temperature, involves large displace-
ments; as the temperature is raised, the non-inear spring constant of the bond pushes
the atoms apart, increasing their mean spacing. The effect is measured by the linear
expansion coefficient
_1d

| dT
where | is alinear dimension of the body. A quantitative development of this theory
leads to the relation

Q] (4.16)

_TGPYV (4.17)
3E
where yg is Gruneisen's constant; its value ranges between about 0,4 and 4, but for

most solids it isnear 1. Since p-0y isamost constant (equation 4.14), the equation

Is proportional to I/E. Figure 4.13 confirms this fact. Diamond, with the highest
modulus, has one of the lowest coefficients of expansion; elastomers with the lowest
moduli expand the most. Some materials with alow coordination number (silica, and
some diamond—cubic structured materials) can absorb energy preferentially in trans-
verse modes, leading to avery small (even a negative) value of yg and alow expan-

sion coefficient—that is why SO, is exceptional. Others, like Invar, contract as they
lose their ferromagnetism when heated through the Curie temperature and, over a
narrow range of temperature, show near—zero expansion, useful in precision equip-
ment and in glass-metal seals.

Q|

4.2.10 Normalized Strength—Thermal Expansion Chart

The ability of amaterial to withstand the stresses produced by thermal shock is
measured by its thermal shock resistance. It depends on its thermal expansion coeffi-
cient, «, and its normalized strength, ot/ E. They are the axes of Figure4.14, on
which contours of constant oy /o E are plotted. The tensile strength, o¢, requires
definition, just as oy, did. For brittle solids, it is the tensile fracture strength (roughly
equal to the modulus of rupture, or MOR). For ductile metals and polymers, it is the

tensile yield strength; and for composites it is the stress, which first causes perma-
nent damage in the form of delamination, matrix cracking of fiber debonding.
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Figure 4.13 Chart 9: The linear expansion coefficient, a, plotted against Young's modulus, E. The
contours show the thermal stress created by a temperature change of 1°C if the sample is axially
constrained. A correction factor C is applied for biaxial or triaxial constraint

To use the chart, we note that a temperature change of AT , applied to a con-
strained body—or a sudden change AT of the surface temperature of a body which is
unconstrained—induces a stress

o= % (4.18)
where C was defined in the last section. If this stress exceeds the local strength oy of
the material, yielding or cracking appears in the results. Even if it does not cause the
component to fail, it weakens it. Then a measure of the thermal shock resistance is
given by
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expansion, «. The contours show a measure of the thermal shock resistance, AT . Corrections
must be applied for constraint, and to allow for thermal conduction during quenching

AT . Ot
C Eg .
When the constraint is internal, the thermal conductivity of the material be-
comes important. Instant cooling requires an infinite heat transfer coefficient, h,
when the body is quenched. Water quenching gives a high h, and then the values of
AT calculated from equation (4.19) give an approximate ranking of thermal shock
resistance. But when heat transfer at the surface is poor and the thermal conductivity
of the solid is high (thereby reducing thermal gradients) the thermal stressislessthan
that given by equation (4.18) by afactor A, which, to an adequate approximation, is
given by

(4.19)
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th/ A

1+th/ A
wheret is atypical dimension of the sample in the direction of heat flow; the quan-
tity th/ A4 isusually called the Biot modulus. Table 4.3 gives typical values of A, for
each class, using a section size of 10 mm. The equation defining the thermal shock
resistance, AT , now becomes

(4.20)

BAT =L
ok

where B=C/A. The contours on the diagram are of B- AT . Table 4.3 shows that, for
rapid quenching, A is unity for all materials except the high conductivity metals. then
the thermal shock resistance is ssimply read from the contours, with appropriate cor-
rection for the constraint (the factor C). For slower quenches, AT is larger by the
factor 1/A, read from Table.

(4.21)

Table 4.3 Values of the Factor A (Section t =10 mm)

Conditions Foams | Polymers | Ceramics Metals
Air flow, slow (h = 10W/m° K) 0.75 0.5 3x 107 3x107
Black body radiation 500 to 0°C 0.93 0.6 0.12 1.3x10°
(h = 40 W/m*K)
Air flow, fast (h = 10° W/m® K) 1 0.75 0.25 3x 107
Water quench, slow 1 1 0.75 0.23
(h=10°W/m?K)
Water quench, fast 1 1 1 0.1-0.9
(h=10*W/m?K)

The most striking feature of the charts is the way in which members of a mate-
rial class cluster together. Despite the wide range of modulus and density associated
with metals (as an example), they occupy a field, which is distinct from that of
polymers, or that of ceramics, or that of composites. The same is true of strength,
toughness, thermal conductivity and the rest: the fields sometimes overlap, but they
aways have a characteristic place within the whole picture. The position of the fields
and their relationship can be understood in simple physical terms: the nature of the
bonding, the packing density, the lattice resistance and the vibrational modes of the
structure (themselves a function of bonding and packing), and so forth. The charts
clearly show that the first—order difference between the properties of materials has its
origins in the mass of the atoms, the nature of the interatomic forces and the geome-
try of packing. Alloying, heat treatment and mechanical working all influence micro-
structure, and through this, properties, giving the elongated balloons shown on many
of the charts; but the magnitude of their effect is less, by factors of 10, than that of
bonding and structure.



Chapter 5 Costs For Engineering Materials

This Chapter contains price information for the same set of materials for which
the properties are included in Chapter 3. The collection of valid cost data for materi-
asis an extremely difficult task, which explains the dearth of materials-pricing in-
formation in the literature. One reason for this is that there are three pricing tiers:
manufacturer, distributor, and retail. Under most circumstances, we have cited dis-
tributor prices. For some materials (e.g., specialized ceramics such as silicon carbide
and silicon nitride), it was necessary to use manufacturer's prices. In addition, there
may be significant variation in the cost for a specific material. There are severa rea-
sons for this. First, each vendor has its own pricing scheme. Furthermore, cost will
depend on quantity of material purchased and, in addition, how it was processed or
treated. We have endeavored to collect data for relatively large orders — i.e., quanti-
ties on the order of 900 kg for materials that are ordinarily sold in bulk lots — and,
also, for common shapes/treatments.

The pricing information was collected in 1998-2000. Cost data are in U.S. dol-
lars per kilogram; in addition, these data are expressed as both price ranges and sin-
gle-price values. The absence of a price range (i.e.,, when a single value is cited)
means that either the variation is small, or that, on the basis of limited data, it is not
possible to identify a range of prices. Furthermore, in as much as material prices
change over time, it was decided to use arelative cost index; thisindex represents the
per-unit mass cost (or average perunit mass cost) of a material divided by the average
per-unit mass cost of a common engineering material — A36 plain carbon steel. Al-
though the price of a specific material will vary over time, the price ratio between
that material and another will, most likely, change more slowly.

5.1 Steels and Alloys

Table 5.1 Costs and Relative Costs for Selected Steels and Alloys

Material /Condition Cost ($US/kg] Rg'gg;’e
1 2 3
PLAIN CARBON AND LOW ALLQOY STEELS

Steel alloy A36

* Plate, hot rolled 0.50-0.90 1.00

» Angle bar, hot rolled 1.15 16
Steel alloy 1020

* Plate, hot rolled 0.50-0.60 0.8

* Plate, cold rolled 0.85-1.45 16
Steel alloy 1040
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Table 5.1 (continued)

1 2 3

* Plate, hot rolled 0.75-0.85 11

* Plate, cold rolled 1.30 1.9
Steel alloy 4140

* Bar, normalized 1.75-1.95 2.6

» H grade (round), normalized 2.85-3.05 4.2
Steel alloy 4340

* Bar, annealed 2.45 3.5

* Bar, normalized 3.30 4.7

STAINLESSSTEELS

Stainless alloy 304

* Plate, hot finished and annealed 2.15-3.50 4.0
Stainless alloy 316

» Plate, hot finished and annealed 3.00-4.40 53

 Round, cold drawn and annealed 6.20 8.9
Stainless alloy 440A

* Plate, annealed 4.40-5.00 6.7
Stainless alloy 17-7PH

* Plate, cold rolled 6.85-10.00 12.0

CAST IRONS

Gray irons (al grades)

* High production 1.20-1.50 19

 Low production 3.30 4.7
Ductileirons (all grades)

* High production 1.45-1.85 24

* Low production 3.30-5.00 5.9

ALUMINUM ALLOYS

Alloy 1100

* Sheet, annealed 7.25-10.00 12.3
Alloy 2024

o Sheet, T3 temper 8.80-11.00 14.1

 Bar, T351 temper 11.35 16.2
Alloy 6061

* Sheet, T6 temper 4.40-6.20 7.6

 Bar, T651 temper 6.10 8.7
Alloy 7075

* Sheet, T6 temper 9.00-9.70 13.4
Alloy 356

 As cast, high production 4.40-6.60 7.9
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Table 5.1 (continued)

1

2

3

 As cast, custom pieces 11.00 15.7
» T6 temper, custom pieces 11.65 16.6
COPPER ALLOYS

Alloy C11000 (electrolytic tough pitch), sheet 4.00-7.00 7.9
Alloy C17200 (beryllium-copper), sheet 25.00-47.00 51.4
Alloy C26000 (cartridge brass), sheet 3.50-4.85 6.0
Alloy C36000 (free-cutting brass), sheet, rod 3.20-4.00 51
Alloy C71500 (copper-nickel, 30%), sheet 8.50-9.50 12.9
Alloy C93200 (bearing bronze)

* Bar 4.50-6.50 7.9

» As cast, custom pieces 12.20 17.4

MAGNESIUM ALLOYS

Alloy AZ31B

* Sheet (rolled) 11.00 15.7

 Extruded 8.80 12.6
Alloy AZ91D (as cast) 3.80 5.4

TITANIUM ALLOYS

Commercially pure

* ASTM grade 1, annealed 28.00-65.00 66.4
Alloy T1-5A1-2.5V 90.00-130.00 157
Alloy T1-6A1-4V 55.00-130.00 132

PRECIOUSMETALS
Gold, bullion 9,500-10,250 14,100
Platinum, bullion 11,400-14,400 18,400
Silver, bullion 170-210 271
REFRACTORY METALS

Molybdenum

» Commercialy pure, sheet and rod 85.00-115.00 143
Tantalum

» Commercialy pure, sheet and rod 390-440 593
Tungsten

» Commercialy pure, sheet 77.50 111

o Commercialy pure, rod (V2-3/8 in. dia.) 97.00- 166
135.00

MISCELLANEOUSNONFERROUSALLQOYS

Nickel 200 19.00-25.00 314
Inconel 625 20.00-29.00 35.0
Monel 400 15.50-16.50 22.9
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Table 5.1 (finished)

1 2 3

Haynes aloy 25 85.50-103.50 135
Invar 17.25-19.75 26.4
Super invar 22.00-33.00 39.3
Kovar 30.75-39.75 504 '
Chemical lead

* Ingot 1.20 17

* Plate 1.55-1.95 2.5
Antimonial lead (6%)

* Ingot 1.50 2.1

* Plate 2.00-2.70 34
Tin, commercia purity (99.9+%), ingot 6.85-8.85 11.2
Solder (60Sn-40Pb), bar 5.50-7.50 9.3
Zinc, commercial purity

* Ingot 1.20 17

» Anode 1.65-2.45 2.9
Zirconium, reactor grade 702 (plate) 44.00-48.50 66.1

5.2 Graphite, Ceramics, and Semiconducting Materials

Table 5.2 Costs and Relative Costs for Graphite, Ceramics, and Semiconducting

Materials

Material /Condition Cost ($US/kg] R(élgg}[/e
1 2 3

Aluminum oxide

» Calcined powder, 99.8% pure, particle size be- 1.40-1.60 2.1
tween 0.4 and 5 um

* Ball grinding media, 99% pure, 1/4 in. dia. 28.65 41

« Ball grinding media, 96% pure, 1/4 in. dia. 29.75 42.5

« Ball grinding media, 90% pure, 1/4 in. dia. 15.20 21.7
Concrete, mixed 0.04 0.06
Diamond

 Natural, 1/3 carat, industrial grade 36,000-90,000 90,000

* Synthetic, 30-40 mesh, industrial grade 18,750 27,000

* Natural, powder, 45 xm, polishing abrasive 5,000 7,100
Gallium arsenide

» Mechanical grade, 75 mm dia. wafers, ~625 ym 1650-2700 3100

thick
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Table 5.2 (finished)

1 2 3

» Prime grade, 75 mm dia. wafers, ~625 8500-10,000 13,200

um thick
Glass, borosilicate (Pyrex), plate 8.50-17.00 18.2
Glass, soda-lime, plate 1.75-2.35 2.9
Glass ceramic (Pyroceram), plate 12.25-19.25 22.5
Graphite

 Powder, synthetic, 99% pure, particle size ~10 um 5.00 7.1

» Powder, synthetic, 99.7% pure, particle size 7.50 10.7
~10 um

 Extruded, high purity, fine (<0.75 mm) particle 6.00-7.00 9.3
size

* |sostatically pressed parts, high purity, ~20 zm 15.00-25.50 29
particle size
Silica, fused, plate 315-395 500
Silicon

* Test grade, undoped, 100 mm dia. wafers, ~425 900-2000 2070
um thick

* Prime grade, undoped, 100 mm dia. wafers, ~425 2075-2525 3300
um thick
Silicon carbide

» a-phase sinterable powder, particle size between 1| 22.00-58.00 57.1
and 10 x#m

» a-phase, polishing abrasive 4.50-21.50 18.6

* -phase sinterable powder, particle size between 1| 40.00-100.00 100
and 10 x#m

* phase, polishing abrasive, 1200 to 400 mesh 8.00-22.00 21.4

» a-phase ball grinding media, /4 in. dia., sintered 250.00 360
Silicon nitride

* Sinterable powder, submicron particle size 100.00 143

* Balls, unfinished, 0.25 in. to 0.50 in. in diameter, 875-1100 1400
hot isostatic pressed

* Balls, finished ground, 0.25in. to 0.50 in. diame- 2000-4000 4300
ter, hot isostatic pressed
Zirconia, partialy stabilized (3 mol% Y ,053)

* Sinterable powder, submicron particle size 45.00-50.00 68

* Sinterable powder, particle size greater thanami- | 22.00-33.00 39.3
cron

« Ball grinding media, 15 mm dia., sintered 125.00-175.00 215
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5.3 Selected Polymers

Table 5.3 Costs and Relative Costs for Selected Polymers

. . Relative
Material /Condition Cost ($US/kg] Cost
1 2 3

Butadiene-acrylonitrile (nitrile) rubber

» Raw and unprocessed 2.90 4.1

 Extruded sheet (1/4 to 1/8 in. thick) 9.90-10.50 14.6

» Calendered sheet (1/4 to 1/8 in. thick) 8.40 12.0
Styrene-butadiene (SBR) rubber

* Raw and unprocessed 1.20 17

 Extruded sheet (1/4 to 1/8 in. thick) 7.60-12.20 14.1

» Calendered sheet (1/4 to 1/8 in. thick) Silicone 6.80 9.7
rubber

» Raw and unprocessed 5.50 7.9

* Extruded sheet (1/4 to 1/8 in. thick) 12.60-26.20 27.7

 Calendered sheet (1/4 to 1/8 in. thick) 31.50-38.50 50.0
Epoxy resin, raw form 3.00-4.00 5.0
Nylon 6,6

* Raw form 4.40-6.00 74

 Extruded 9.40 134
Phenolic resin, raw form 6.50-12.00 13.2
Polybutylene terephthal ate (PBT)

* Raw form 4.00 5.7

o Sheet 9.75 13.9
Polycarbonate (PC)

* Raw form 4.85-5.30 7.3

* Sheet 7.00-10.00 12.1
Polyester (thermoset), raw form 1.50-4.40 4.2
Polyetheretherketone (PEEK), raw form 90.00-110.00 143
Polyethylene

 Low density (LDPE), raw form 1.20-1.35 18

 High density (HDPE), raw form 1.00-1.70 19

* Ultrahigh molecular weight (UHMWPE), raw 3.00-8.50 8.2
form
Polyethylene terephthalate (PET)

* Raw form 1.90-2.10 2.9

o Sheet 3.30-7.70 7.9
Polymethyl methacrylate (PMMA)

* Raw form 2.40 3.4
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Table 5.3 (finished)

1 2 3
 Calendered sheet 4.20 6.0
* Cell cast 5.85 8.4
Polypropylene (PP), raw form 0.85-1.65 18
Polystyrene (PS), raw form 1.00-1.10 15
Polytetrafluoroethylene (PTFE)
» Raw form 20.00-26.50 33.2
* Sheet 38.00 54
Polyvinyl chloride (PVC), raw form 1.40-2.80 3.0

5.4 Selected Fiber and Composite Materials

Table 5.4 Costs and Relative Costs for Selected Fiber and Composite Materials

: . Relative
Material /Condition Cost ($US/kg] Cost
FIBER MATERIALS
Aramid (Kevlar 49), continuous 31.00 44.3
Carbon (PAN precursor), continuous
» Standard modulus 31.50-41.50 52.1
* Intermediate modulus 70.00-105.00 125
» High modulus 175.00-225.00 285
E glass, continuous 1.90-3.30 3.7
COMPOSITE MATERIALS
Aramid (Kevlar 49) continuous-fiber, epoxy prepreg | 55.00-62.00 84
Carbon continuous-fiber, epoxy prepreg
» Standard modulus 40.00-60.00 71
* Intermediate modulus 100.00-130.00 164
» High modulus 200.00-275.00 340
E-glass continuous-fiber, epoxy prepreg 22.00 31.4
Woods
Douglasfir 0.54-0.60 0.8
Red oak 2.55-3.35 4.2







Chapter 6 Applications of Structural Materials

The material selection process should be started as early as possible in a ma-
chine design. The checklist of required properties is the most important component
of materials selection process. Once the required use properties are established, the
designer can draw on his repertoire of available engineering materials to select one
or more candidate materials and treatments. For example Table 6.1 shows the list of
several candidate materials that can be used in shafts production.

Table 6.1 Materials for Machine Components

Component or Tool Candidate Materials
1 2
Base plates Aluminum jig plate, 1020 steel, gray iron
Battering tools S1,S7 tool steels
Bolts Acetal, 1020 steel, 1040 steel, 4140 steel
Boring tools M2, M3-2, T15 tool steels, cemented carbide
Broaches M2, M3-2 tool steels
Bushings PTFE filled acetal, cloth—+einforced phenolic, PTFE
fabric, leaded tin bronze, PIM bronze, P/IM iron, poly-
imide
Cavities, injection mold P20, H13, A2 tool steels, 420 stainless steel
Chisels S1,S7 tool steels
Choppers A2, D2, M2 tool steels
Chutes PVC, UMHPE, 1020 steel, 304 stainless steel
Die-casting dies (zinc,| H13tool steel
aluminum)
Dies, blanking 01, A2, D2 tool steels, cemented carbide
Dies, drawing 01, A2, D2 tool steels
Dies, press brake 4140 steel, S7 tool steel
Dies, drawing, wire D2, M2 tool steels, cemented carbide
Dies, forging, hot 4340 steel, H13, H21 tool steels
Dies, forming 01, A2,D2 tool steels
Dies, threading M2, M3-2 tool steels
Dowels W1,A2 tool steels
Drills M2,M3-2,T15 tool steels
Drill bushings 01, A2 tool steels
Fixtures Filled epoxy, 6061 T6 aluminum, 01, A2 tool steel
Gages Acetal, A2 tool steel, cemented carbide
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Table 6.1 (finished)

2

Gears

Guards

Holding blocks (cavity)
Hammers

Hobs

Keys, drive

Knives, steel ditting
Knives, paper

Knives, corrosive materi-
as

Knives, sted shear

Knives, square cutter
Lathetools
Machine bases
Rinions
Pneumatic tools
Punches
Reamers

Rolls, bending
Rolls, conveying
Rolls, cdendaring
Roalls, engraving
Screw drivers
Seds, face

Sedls, sheft

Shafting
Springs, flat
Springs, wire

Worms
Wrenches

MoS; filled nylon, acetal, cloth-reinforced phenoalic,
gray iron, ductile iron, 1020 steel, carburized 4615
steel, flame-hardened 1045 steel, 4340 stedl

PV C, acrylic, polycarbonate, expanded metal

P20 tool steel

1080 steel, S7 tool steel

M2, M2-3, T15 tool steels

Acetal, yellow brass, 1020 steel, 4140 steel

A2, D2, M2 tool steels, cemented carbide

A2, D2, M2-3tool steels, cemented carbide

440 C stainless steel, cemented carbide

S1, S7tool sted

Hame hardened 1045 sted, D2 tool sted!

M2, M2-3, T15tool stedls, cemented carbides

1020, A—36 dedls, gray iron, ductileiron

Carburized 4615 gted, A2 tool sted

S1, S7tool seds

W1, A2, D2tool seds

M2, T15tool steds

4340 sed

6061 T6 duminum, 1020 stedl, polyurethane coated sted!
Chilled cast iron

D2tool sed

S1, S7tool seds

Graphite versus dumina, polyimide versus 440 C dainless
PTFE versus dumina, graphite versus tin bronze, grgphite
versusaumina

1020, 4140, 4340 deds, 15-5 PH dainless sted, nitrided Ni-
traloy

Phosphor bronze, beryllium copper, 1080 sted, 6150 ded,
17-7 PH danlesssed

Phosphor bronze, 1080 sted (music wire), cold-drawvn 301
danlesssed, 17—7 PH dainlesssed

Phosphor bronze, duminum bronze

1050 ged, S1, S7 tool seds
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It is evident that the final selection will be a compromise of properties, avail-
ability, and economics.
We believe that the text of this Chapter will be useful for all, who are studying
in structural design, because it consists of the world-wide experience of different

classes of materials application.

6.1 Plain Low-Carbon and High-Strength, Low-Alloy Steels

Table 6.2 Typical Applications for Various Plain Low-Carbon and High-Strength, Low-

Alloy Steels
Tensile Yield Ductility,
AISI/SAE or . : o
Strength, MPa | Strength, MPa| %EL in 50 Typical Applications
ASTM Number . . .
(ksi) (ksi) mm (2 in.)
Plain Low-Carbon Steels

1010 325 (47) 180 (26) 28 Automobile panels,
nails, and wire

1020 380 (55) 205 (30) 25 Pipe, structural and sheet
steel

A36 400 (58) 220 (32) 23 Structures (bridges and
buildings)

A516 Grade| 485 (70) 260 (38) 21 Low-temperature  pres-

70 sure vessels

High Strength, Low-Alloy Steels

A440 435 (63) 290 (42) 21 Structures that are bolted
or riveted

A633 Grade E 520 (75) 380 (55) 23 Structures used at low
ambient temperatures

A656 Grade 655 (95) 552 (80) 15 Truck frames and rail-
way cars
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6.2 OQil-Quenched and Tempered Plain Carbon and Alloy Steels

Table 6.3 Typical Applications and Mechanical Property Ranges for Oil-Quenched and
Tempered Plain Carbon and Alloy Steels

Tensile Yield Ductility, . L
a(ksi) | MPa (ksi) |50 mm (2in.)
Plain L ow-Carbon Steels

1040 G10400| 605-780 430-585 33-19 Crankshafts, bolts
(88-113) (62-85)

10802 G10800| 800-1310 | 480-980 24-13 Chisels, hammers
(116-190) | (70-142)

1095% G10950| 760-1280 | 510-830 26-10 Knives, hacksaw blades
(110-186) | (74-120)

Alloy Steels

4063 G40630| 786-2380 | 710-1770 24-4 Springs, hand tools
(114-345) | (103-257)

4340 G43400| 980-1960 | 895-1570 21-11 Bushings, aircraft tubing
(142-284) | (130-228)

6150 G61500| 815-2170 | 745-1860 22-7 Shafts, pistons, gears
(118-315) | (108-270)

& Classified as high-carbon steels.

6.3 Six Tool Steels

Table 6.4 Designations, Compositions, and Applications for Six Tool Steels

I\,?\Jrsnl UNS Composition, wit%® Typical

ber Number| C Cr Ni Mo W Vv Applications

1 2 4 5 6 7 8 9

Ml |T11301|0.85| 3.75 | 0.30 | 8.70 1.75 | 1.20 |Drills, saws; lathe
max and planer tools

A2 |T30102|1.00{ 515 | 0.30 | 115 — 0.35 |Punches, emboss-
max ing dies

D2 |T30402(150{ 12 | 0.30 | 0.95 — 1.10 |Cutlery, drawing
max max |dies

Ol |T31501{0.95| 0.50 | 0.30 — 0.50 | 0.30 [Shear blades, cut-
max max |ting tools
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Table 6.4 (finished)

1 2 3 4 5 6 7 8 9
S1 |T41901|0.50| 1.40 | 0.30 | 0.50 225 | 0.25 |Pipe cutters, con-
max | max cretedrills
W1l |T72301|1.10| 0.15 | 0.20 | 0.10 0.15 | 0.10 [Blacksmith tools,
max | max | max max max |wood-working
tools

% The balance of the composition is iron. Manganese concentrations range between 0.10 and
1.4 wt%, depending on alloy; silicon concentrations between 0.20 and 1.2 wt% depending on alloy.

6.4 Austenitic, Ferritic, Martensitic, and Precipitation-Hardenable
Stainless Steels

Table 6.5 Designations, Compositions, Mechanical Properties, and Typical Applications
for Austenitic, Ferritic, Martensitic, and Precipitation-Hardenable Stainless Steels

Mechanical Properties
AISI UNS |Composi- : , Ductility, .
Num- | Num- | tion, |Condition® Tensile Yield %EL ir): Typical Ap-
ber ber W2 Strength, Strength, 50 mm plications
Mpa (ksi) | Mpa (ksi) (2in.)
1 2 3 4 5 6 7 8
Ferritic
409 $40900 [0.08 C, Annealed 380 (55) 205 (30) 20 Automotive
11.0Cr, exhaust com-
1.0 Mn, ponents, tanks
0.50 Ni, for  agricul-
0.75Ti tural sprays
446 $44600 |0.20 C, 25 |Anneded 515 (75) 275 (40) 20 Valves (high
Cr,1.5Mn temperature),
glass molds,
combustion
chambers
Austenitic
304 S30400 [0.08 C, 19 |Annealed 515 (75) 205 (30) 40 Chemica and
Cr, 9Ni, food process-
20Mn ing equipment,
cryogenic ves-
sels
316L  |S31603 |0.03C, 17 |Annealed 485 (70) 170 (25) 40 Welding con-
Cr, 12 Ni, struction
2.5 Mo,
2.0Mn
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Table 6.5 (finished)
1 | 2 3 | 4 | 5 | 6 | 7 | 8
Martensitic
410 41000 |0.15C, Anneded 485 (70) 275 (40) 20 Rifle barrels,
125Cr, |[Q&T 825(120) | 620 (90) 12 cutlery, jet en-
1.0Mn gine parts
440A  |$44002 [0.70C, 17 |Annealed 725(105) | 415 (60) 20 Cutlery, bear-
Cr,0.75 |Q&T 1790 (260) | 1650 (240) 5 ings, surgica
Mo, 1.0 tools
Mn
Precipitation Hardenable
17-7PH [S17700 [0.09 C, 17 |Precipita- | 1450 (210) | 1310 (190) 1-6  |Springs,
Cr, 7Ni, [tion hard- knives, pres
1.0 Al, 1.0 |ened sure vessels
Mn

& The balance of the composition isiron.
® Q & T denotes quenched and tempered.

6.5 Various Gray, Nodular, and Malleable Cast Irons

Table 6.6 Designations, Minimum Mechanical Properties, Approximate Compositions,
and Typical Applications for Various Gray, Nodular, and Malleable Cast Irons

Mechanical Properties
G UNS 1 Compo- Matrix | Tensile | Yield Ductility, Typical Applica-
rade Num- | sition, %EL in -
ber W2 Structure Strength,|Strength, 50 mm tions
MPa (ksi)|MPa (ksi) :
(2in.)
1 2 3 4 5 6 7 8
Gray iron
SAE G1800 |F10004 |3.40-3.7 |Ferrite +| 124 (18) - —  |Miscellaneous soft
C, 255 |Pearlite iron castingsin
Si, 0.7 which strength is
Mn not a primary con-
Sideration
SAE G2500 |F10005 |3.2-3.5C,|Ferrite  +| 173 (25) — —  |Smal cylinder
220Si, |Pearlite blocks, cylinder
0.8 Mn heads, pistons,
clutch plates,
transmission cases
SAE G4000 |F10008 |3.0-3.3 C,|Pearlite 276 (40) - - Diesdl engine cast-
205, ings, liners, cylin-
0.8 Mn ders, and pistons
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Table 6.6 (finished)
1 | 2 | 3 | 4 | 5 | 6 | 7 8
Ductile (Nodular) Iron
ASTM A536 Ferrite 414 (60) | 276 (40) 18 |Pressure-
60-40-18 F32800 containing  parts
3255’285 ’ such as v_alve and
Si, 0.05 . pump bodies
100-70-03  [F34800 Mg Pearlite 689 (100) | 483 (70) 3 High-strength .
<0.20 ,Ni, gears and machine
<0.10 Mo components
120-90-02  |F36200 Tempered |827 (120)| 621 (90) 2 Pinions, gears,
martensite rollers, dides
Malleable Iron
32510 F22200 (2.3-2.7 C,|Ferrite 345 (50) | 224 (32) 10
1.0-1.75
Si, <0.55 General engineer-
Mn ing service at nor-
45006 - 2.4-2.7 C,|Ferrite  +| 448 (65) | 310 (45) 6 mal and elevated
1.25-1.55 |Pearlite temperatures
Si, <0.55
Mn

@ The balance of the composition isiron.

6.6 Eight Copper Alloys

Table 6.7 Compositions, Mechanical Properties, and Typical Applications for Eight

Copper Alloys
Mechanical Properties
Alloy | UNS Cotr.”pos" condition | TeNSile | Yield Ductility,| ry nical Appli-
Name | Number |on,a ondaition Strength, | Strength, YEL In cations
Wt MPa (ksi) | MPa (ksi) | 20 MM
(2in.)
1 2 3 4 5 6 7 8
Wrought Alloys
Electro- |C11000 (0.040 Annealed | 220 (32) 69 (10) 45  |Electrical wire,
lytic tough rivets, screen-
pitch ing, gaskets,
pans, nails,
roofing
Beryllium |C17200 (1.9 Be, Precipita- | 1140-1310| 690-860 | 4-10 |Springs, bel-
copper 0.20Co (tion hard-| (165-190) | (100-125) lows, firing
ened pins, bushings,
valves, dia-
phragms
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Table 6.7 (finished)

1 2 3 4 5 6 7 8
Cartridge |C26000 [30Zn Annealed | 300 (44) 75(11) 68 |Automotive
brass Cold- radiator cores,

worked ammunition
(HO4 hard) | 525 (76) | 435(63) 8 |components,
lamp fixtures,
flashlight
shells, kick-
plates
Phosphor |C51000 [5Sn, 0.2 P |Annedled | 325(47) | 130 (19) 64 |Bellows, clutch
bronze, 5% Cold- disks, dia-
A worked phragms, fuse
(HO4 hard) | 560 (81) | 515 (75) 10 |clips, springs,
welding rods
Copper- |C71500 |30 Ni Annealed | 380(55) | 125(18) 36 |Condenser and
nickel, Cold- heat-exchanger
30% worked components,
(HO2 hard) | 515 (75) | 485(70) 15 |saltwater pip-
ing
Cast Alloys
L eaded C85400 |29Zn,3 |Ascast 234 (34) 83(12) 35 |Furniture
yellow Pb,1Sn hardware, ra-
brass diator fittings,
light fixtures,
battery clamps
Tin bronze (C90500 [10Sn,2 |Ascast 310 (45) | 152 (22) 25 |Bearings, bush-
Zn ings, piston
rings, steam
fittings, gears
Aluminum [C95400 |4Fe 11 A |Ascast 586 (85) | 241 (35) 18 |Bearings,
bronze gears, worms,
bushings, valve
seats and
guards, pick-
ling hooks

& The balance of the composition is copper.
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6.7 Several Common Aluminum Alloys

Table 6.8 Compositions, Mechanical Properties and Typical Applications for Several
Common Aluminum Alloys

Mechanical Properties

Aluminum | UNS | Composi- ((?Qg:t'g? Tensile Yield |Ductility,| Typical Appli-
Association| Num- tion, Desi Fr)1a- Strength.[Strength, %EL in cations Char-
Number ber wit%o? tiogr]l) MP %( 2 MPa | 50mm | acteristics

alks) sy | (2in)
1 2 3 4 5 6 7 8
Wrought, Nonheat-Treatable Alloys
1100 A91100 (0.12 Cu Annealed 90 35 35-45 |Food/chemical
(O) (13) (5) handling &
storage equip-
ment, heat ex-
changers, light
reflectors
3003 A93003 |0.12 Cu, 1.2 |Annealed 110 40 30-40 |Cooking uten-
Mn, 0.1 Zn |(O) (16) (6) 12-18 |sils, pressure
vessels and pip-
ing
5052 A95052 (2.5 Mg, Strain  hard-| 230 195 Aircraft fud &
0.25Cr ened (H32) (33) (28) oil lines, fuel
tanks, appli-
ances, rivets,
and wire
Wrought, Heat-Treatable Alloys
2024 A92024 |4.4Cu, 15 |Heat treated| 470 325 20  |Aircraft struc-
Mg, 0.6 Mn |(T4) (68) (47) tures, rivets,
truck wheels,
screw machine
products
6061 A96061 |1.0 Mg, 0.6 |Heat treated| 240 145 22-25 |Trucks, canoes,
Si, 0.30 Cu, ((T4) (35) (21) railroad cars,
0.20 Cr furniture, pipe-
lines
7075 A97075 |5.6Zn,2.5 |Heat treated| 570 505 11 |Aircraft struc-
Mg, 1.6 Cu, |(T6) (83) (73) tural parts and
0.23 Cr other highly
stressed appli-
cations
Cast, Heat-Treatable Alloys
295.0 A02950 (4.5 Cu, 1.1|Heat treated| 221 110 85 |Flywhee and
Si (T4) (32 (16) rear-axle hous-

ings, bus and
arcraft wheels,
crankcases
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Table 6.8 (finished)
1 2 3 4 5 6 7 8
356.0 A03560 |7.0 Si, 0.3|Heat treated| 228 164 35 |Aircraft pump
Mg (T6) (33) (24) parts, automo-
tive transmis
sion cases, wa-
ter-cooled cyl-
inder blocks
Aluminum-Lithium Alloys
2090 - 2.7 Cu, 0.25|Heat treated,| 455 455 5 Aircraft  struc-
Mg, 2.25 Li,|cold worked| (66) (66) tures and cryo-
0.12 Zr (T83) genic tankage
structures
8090 - 1.3 Cu, 0.95|Heat treated,| 465 360 - Aircraft  struc-
Mg, 2.0 Li,|cold worked| (67) (52) tures that must
0.1Zr (T651) be highly dam-
age tolerant

& The balance of the composition is aluminum.

6.8 Six Common Magnesium Alloys

Table 6.9 Compositions, Mechanical Properties, and Typical Applications for Six Com-
mon Magnesium Alloys

Mechanical Properties
" Tensile | Yield |Ductility, . :
Nﬁ%@gr NLlJJrI:k?er Comvet(g/iétlon, Condition |Strength,|Strength,| %EL in Typlc:tsliloﬁgpllca-
MPa MPa 50mm
(ksi) (ksi) (2in.)
1 2 3 4 5 6 7 8
Wrough Alloys
AZ31B (M11311({3.0Al,1.0 As ex-| 262 (38) | 200 (29) 15 |Structures and tub-
Zn,0.2Mn |truded ing, cathodic pro-
tection
HK31A |M13310|3.0 Th, 0.6 Zr |Strain 255 (37) | 200 (29) 9 High strength to
hardened, 315°C (600°F)
partially
annealed
ZK60A [M16600 |5.57n,0.45 |Artificially| 350 (51) | 285 (41) 11  |Forgings of maxi-
Zr aged mum strength for
aircraft
Cast Alloys
AZ91D [M11916|9.0Al,0.15 |Ascast 230 (33) | 150 (22) 3 Die-cast parts for
Mn, 0.7 Zn automobiles, lug-
gage, and elec-
tronic devices
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Table 6.9 (finished)

1 2 3 4 5 6 7 8
AMG60A |M10600 6.0 Al,0.13 |Ascast 220 (32) [ 130(19) 6 |Automotive
Mn wheels
ASALA |M10410 (4.3 Al, 1.0 Si,|Ascast 210 (31) | 140 (20) 6 Die castings re-
0.35Mn quiring good
creep resistance

& The balance of the composition is magnesium.

6.9 Several Common Titanium Alloys

Table 6.10 Compositions, Mechanical Properties, and Typical Applications for Several
Common Titanium Alloys

Average Mechanical

Properties
Alloy Clc\)lr:nTeon COMPOS- | congi- | Tensile | Yield | Puctl
Type (UNS t'(:;’ tion |Strength, Strength, O/I?II_ Typical Applications
Number) Wz MPa MPa o= 1N
ksi) | (ksi) |°9mm
(2in.)
1 2 3 4 5 6 7 8
Com- |Unalloyed|99.1 Ti Annedled 484 414 25 |Jet engine shrouds,
mer- (R50500) (70) (60) cases and airframe
cialy skins, corrosion-
pure resistant equipment for
marine and chemical
processing industries
a Ti-5Al- |5 Al, 25/Anneded 826 784 16 |Gas turbine engine
2.55n Sn, balance (120) (114) casings and rings
(R54520) |Ti chemical  processing
equipment  requiring
strength to tempera
tures of 480°C (900°F)
Near « |Ti-8Al- |8 Al, 1 Mo,|Annealed 950 890 15 |Forgings for jet engine
IMo-1V |1 V, bal-|(duplex) (138) (129) components (compres-
(R54810) |anceTi sor disks, plates, and
hubs)
a-p Ti-6Al-4V |6 Al, 4 V,|Annedled | 947 877 14 |High-strength  pros-
(R56400) |balance Ti (137) (227) thetic implants, chemi-
cal-processing equip-
ment, air-frame struc-
tural components
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Table 6.10 (finished)
1 2 3 4 5 6 7 8

a-fB Ti-6Al- |6 Al, 2 Sn,|Annealed | 1050 985 14 |Rocket engine case
6vV-2Sn |6 V, 0.75 (153) (143 airframe  applications
(R56620) |Cu, balance and high-strength air-

Ti frame structures
S Ti-10vV- |10V, 2 Fe,|Solution 1223 1150 10 |Best combination of
2Fe-3Al1 |3 Al, bal-|+ aging (178) (167) high strength and
anceTi toughness of any
commercial  titanium

aloy; used for applica-
tions requiring uni-
formity of tensle
properties at surface
and center locations;
high-strength airframe
components

6.10 Commercial Glasses

Table 6.11 Compositions and Characteristics of Some of the Common Commercial

Glasses
Glass Type Composition, wt% Characteristics and Applica-
SiO, |Na,O|CaO|Al,03|B,03| Other tions
Fused silica |>99.5 High melting temperature,
very low coefficient of ex-
pansion (shock resistant)
96% Silica] 96 4 Thermally shock and
(Vycor) chemically resistant — labo-
ratory ware
Borosilicate | 81 | 3.5 25 | 13 Thermally shock and
(Pyrex) chemically resistant — ov-
enware
Container 74 | 16 | 5 1 AMgO |Low melting temperature,
(soda-lime) easily worked, also durable
Fiberglass 55 16 | 15 | 10 | 4MgO |Easily drawn into fibers—
glass-resin composites
Optical flint | 54 1 37PbO, |High density and high index
8K,0O |of refraction — optical lenses
Glass- 435 | 14 30 | 5.5 | 6.5TiO,, |Easily fabricated; strong;
ceramic (Py- 0.5As,05 |resists thermal shock — ov-
roceram) enware
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6.11 Commercial Elastomers

Table 6.12 Important Characteristics and Typical Applications for Five Commercial
Elastomers
Trade Elonga- Useful Tem-
Chemical (Com- tion perature Major Application |Typical Applica-
Type mon) % ' Range, Characteristics tions
Name °C (°F)
Natural poly-|Natural 500-760 -60t0 120 |Excellent physical Pneumatic tires
Isoprene Rubber (-75to0 250) |properties; good resis- |and tubes; heels
(NR) tance to cutting, goug- |and soles; gas-
ing, and abrasion; low |kets
heat, ozone, and oil
resistance; good elec-
trical properties
Styrene- GRS, Buna] 450-500 -60t0 120 |Good physical proper- |Same as natural
butadiene co-|S (SBR) (-75t0 250) |ties; excellent abrasion|rubber
polymer resistance; not ail,
ozone, or weather re-
sistant; electrical
properties good, but
not outstanding
Acrylonitrile- |Buna  A,| 400-600 -50t0 150 |Excellent resistance to |Gasoline, chemi-
butadiene co-|Nitrile (-60to 300) |vegetable, animal, and |cal, and oil hose;
polymer (NBR) petroleum oils; poor |sealsand O-
low-temperature prop- |rings; heels and
erties; electrical prop- |soles
erties not outstanding
Chloroprene |Neoprene | 100-800 -50t0 105 |Excellent ozone, heat, |Wire and cable;
(CR) (-60to 225) |and weathering resis- |chem. tank lin-
tance; good oil resis-  |ings; belts, hoses,
tance; excellent flame |sedls, and gaskets
resistance; not as good
in electrical applica-
tions as natural rubber
Polysiloxane |Silicone 100-800 | -115t0315 |Excellent resistanceto |High- and low-
(VMQ) (-175t0 600) |high and low tempera- |temperature insu-
tures; low strength; lation; seals, dia-
excellent electrical phragms; tubing
properties for food and

medical uses.
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6.12 Plastic Materials

Table 6.13 Trade Names, Characteristics, and Typical Applications for a Number of

Plastic Materials

Material Type

Trade Names

Major Application

Typical Applications

Characteristics
Thermoplastics
Acrylonitrile- |Abson Outstanding strength  and|Refrigerator linings,
butadiene- Cycolac toughness, resistant to heat|lavn and garden
styrene (ABS) |Kralastic distortion; good electrical |equipment, toys,
Lustran properties; flammable and/highway safety de-
Novodur soluble in some organic sol-|vices
Tybrene vents
Acrylics (poly-|Acrylite Outstanding light transmis-|Lenses, transparent
methyl Diakon sion and resistance to weath-|aircraft  enclosures,
methacrylate) |Lucite ering; only fair mechanical|drafting equipment,
Plexiglas properties outdoor signs
Fluorocarbons |Teflon Chemically inert in amost all | Anticorrosive  seals,
(PTFE or TFE) [Fluon environments, excellent elec-|chemical pipes and
Halar trical properties; low coeffi-|valves, bearings, an-
Halon cient of friction; may be used|tiadhesive coatings,
Hostaflon TF |to 260°C (500°F); relatively|high-temperature
weak and poor cold-flow|electronic parts
properties
Polyamides  |Nylon Good mechanical strength,|Bearings, gears,
(nylons) Durethan abrasion resistance, and|cams, bushings, han-
Herox toughness; low coefficient of|dles, and jacketing
Nomex friction; absorbs water and|for wiresand cables
Ultramid some other liquids
Zytel
Polycarbonates|Baylon Dimensionally stable; low|Safety helmets,
lupilon water absorption; transparent;|lenses, light globes,
Lexan very good impact resistance|base for photographic
Makrolon and ductility; chemica resis-|film
Merlon tance not outstanding
Nuclon
Polyethylene |Alathon Chemicaly resistant, and|Flexible bottles, toys,
Alkathene electricaly insulating; tough|tumblers, battery
Ethron and relatively low coefficient|parts, ice trays, film
Fortiflex of friction; low strength and|wrapping materials
Hi-fax poor resistance to weathering
Petrothene
Rigidex

Zendel
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