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BBEJAEHHUE

MertannoBeieHue OTHOCUTCS K YHUCIy OBICTPO pa3BUBAIOLIUXCS HAYK,
YTO CBSI3aHO C MOBBIIICHWEM TPeOOBAaHUN K KAa4eCTBY METAIIOB, & TAKXKe C
pa3pabOTKOW HOBBIX CIUIaBOB. PacuimpeHue HalMx 3HAHWM B MeETalJIOBele-
HUM CBSI3aHO C YCIIEXaMU B Pa3BUTUU TEOPUM DJIEKTPOHHOI'O CTPOCHUS Me-
TaJIOB, TEOPUU AMCIOKALUUN, (PU3UMKK TBEPAOTO TejIa U MEXaHUKU pa3pylle-
HUs, TeopuH AedeKkToB MeTaiia. Bee 3To conpoBokiaeTcs BOZHUKHOBEHUEM
HOBOW M YTOUYHEHUEM CTAapOM HayYHO-TEXHUYECKOW TEPMUHOJIOTUH.

Ilenpto cioBaps sABIAETCA OKa3aHHWE IOMOIIM CTYyAEHTAaM MAaIIUHO-
CTPOUTENBHBIX U JAPYIUX TEXHUYECKUX CHEHUAIBHOCTEW, MU3Y4YarolUX JWC-
numMHel «Martepuanosenenue», «MarepuanoBeleHUE U TEXHOJIOTHUS KOH-
CTPYKLIMOHHBIX MaTepuaaoBy», «MarepuaaoBeieHrue, COBPEMEHHbBIE TEXHOJIO-
MU KOHCTPYKIIMOHHBIX MaTepuajoBy», B OCBOCHUH NMPOdecCHOHANBHOU Tep-
MUHOJIOTHH [JiJIs1 Oojiee MOJHOrO0 MOHMMAaHUS HayYHOW U CHEIHaJbHOU TeX-
HUYECKOU JINTEPATYPBI.

Jlns cocrtaBieHMs JAaHHOTO CJIOBApsl HCHOJB30BAIUCH TEXHUYECKHUE
cupaBouHuku, 'OCTrI, cnoBapu, HaydHas M cHelUMalbHas JIMUTEpATypa IO
MaTepHalIOBEICHNIO, METAJUIOBE/ICHUIO U TEPMHUUECKO 00paboTke mMaTepua-
JI0B.

CioBapp TEpPMHHOB [0 MAaTEPUATOBEAECHUIO, METAITIOBECHUIO U TEP-
MUYECKON 00pabOTKe COCTaBlIEH Ha 3-X A3BIKaX C ONpPEACICHHUEM TEPMUHOB
Ha PYyCCKOM, AHITIMMCKOM M KUTaWCKOM s3bIKax. B cioBape mpencTaBiieHBI
OCHOBHBIE TEPMHHBI, UCIIOJIB3yEMBIE B MaTepuanoBeaeHun. CioBapp NOMO-
raet 0oJiee MOJHO MOHSTh CMBICI TOrO WM MHOTO TepmuHa. OObsicHEeHUE
TEPMHUHOB OCYILECTBICHO Ha OCHOBE TEPMHUHOJIOTHM, YCTOSIBLIEHCS B pyC-
CKOM HayyHOW IIKoje. AHIMIIMHUCKUNA W KUTAMCKUN BapuaHThl OOBSICHEHHS
TEPMUHOB NPHUOIUKEHBI K TOJKOBAHUIO OPUTMHAIBHBIX AHTIMHUCKUX U KH-
TalCKUX UCTOYHUKOB.

CrtpykTypa cioBapsi OpraHM30BaHa Tak, 4TO BKJIIOYAET B ce€0sl TPH CJIO-
BapsT — TEPMMHOJIOTUYECKUM, PYCCKO-aHIIIMUCKUM U PYCCKO-KMTANUCKUU.
CnoBa pacnosaratorcst B andaBUTHOM Mopsake. Takxke clIoBapb CHaOXeH
an@aBUTHBIM yKa3zaTesleM J/Jig OBICTPOro OTHICKAHUSA U IEpeBOAa TEPMHUHA
WJIA CJIOBAPHOM CTAThH.
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CJioBapb TEpMUHOB

AHTJIMACKUN Ba-

Kuraiickuii Ba-

Ha3Banmue Onucanue
pHMAHT pHMAHT

A

Aa A — Temnepatypa | A is a tempera- | A ERE(K
npespamienus nep- | ture of the phase .
JIUTa B AyCTECHUT. transformation of WK I 2 A
Pasna 727 °C. pearllte' to austen- | yo g JH

ite. It is equal to
727 °C. 727°Co

Ac3 Ac3 — TeMIICpaTypa AC3 iS a tempera- Ac3' ;j\:*ﬁ‘ fJ[l
okoHuanus  npe- | ture of the end of B
Bpamenus  u30bI- | proeutectoid ferrite , ITE &I
Tounoro ¢geppura B | — austenite trans- &) B FCAA
aycreHHT Tipu Ha- | formation (Fe, —

N=| V=]

rpeBe  109BTeKTO- | Fe,) upon heating Y3l P o it JE
UJTHOM cramu. | in  hypoeutectoid | 5. & BAH
3aBucUT OT CO- | steel. It depends on
JepkaHust yriaepo- | the carbon content , £ Fe - C
Ja B CTaJM, pacno- | in steel and is lo- B T GS.
JoxxeHa Ha JMHUM | cated on line GS of
GS  nmuarpammsl | the Fe — C dia-
Fe — C. gram.

Aem A — Temneparypa | Aen 1S a tempera- Aey- 1F 1t #7
okOoHuaHus  pac- | ture of the secon- ) j(

] ,

TBOPCHUA BTOpPHUY-
HOTO IOCMCHTUTA B
AYCTCHUTC IIpU HaA-

IrpEBE  3a3BTEKTO-
UJTHOM CTaJIu.
3aBUCUT OT CO-

JEpXKaHUS YrIepo-

dary cementite dis-
solution in austen-
ite upon heating
hypereutectoid

steel. It depends on
the carbon content
in steel and is lo-

B R
A B K 1 3R
. HES

e 'R,
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1a B cTanu, pacno- | cated on line SE of 1E Fe — C #H
noxeHa Ha JmHMHA | the Fe — C dia-|
SE JAMarpaMMBel | gram. i+ SE.
Fe — C.
ABTOMAaT- | ABTOMATHEIE Free-cutting steels = (5 57 1]
HbI€ CTAJH | CTAJM — 3TO crany, | have a good ma-

Y =
xoTopele 3a cuer | chinability by cut- ) - &
noBbIIIEHHOr0 co- | ting due to the high H O OEW. Ba
nepxanus cepbl u | content of sulphur

d  phosph g, B Y
dbochopa  umeror | an phosphorus. TES
xopouryo ob0paba- | They are used on PR L
THIBAEMOCTh pe3a- | automated ma-
aueM. HMcnons3y- | chines and  auto- HE HUKR, B

- tic i d
IOTCSl Ha CTaHKax- | ma 1<.: nes 'an s s
aBTOoMarax u aBTo- | provide high-
matnueckux nuHu- | efficiency process- T 9l |l hn
aX, rae Tpedyercs | ing .With sufﬁcient T, WLUE T
BBICOKOIIPOU3BO- cutting tool life so
qurensHas  o6pa- | as to produce a | B Y A7 i,
06otka npu nocta- | high quality sur- . I
pit oera- | BB AW S| g iy T A AR A
ToyHo  xoporuei | face.
CTOMKOCTH  PEXKY- eiE TR 2 m
[IETO WHCTPYMEH- =
Ta; MPU 3TOM IIO- °
JTy4aeTcss BBICOKOE
KayecTBO TOBEPX-
HOCTH.
A3oTHpO- | A3oTHpOBaHHE — Nitriding 1s satura- % % TEB
BaHHe HACBIIIICHUE mo- | tion of the surface
BEPXHOCTHOI'O layer of parts with ANTHEER , YU
cllog faeTtaneid aso- | nitrogen f.Or the 4L T
TOM C LIENLI0 yBe- | purpose of increas-
nuuenus TBEpAO- | ing hardness and 1 e R T P
CTH M M3HOCOCTOM- | wear resistance of
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KOCTH TIOBEpXHO- | the parts’ surface. (I E .
CTH JICTAJIN.
AJINTHPO- | ATUTHPOBaHUHE — Alumipizing is |y BT
BaHMeE HACBIILICHUE no- | saturation of the
BEpXHOCTHOTO surface laye.r .of a | 35,
part by aluminium.
cIost U3JICIHS
ATFOMHUHUEM.
Amop¢- AMop¢pHBII  Ma- Amqrphous mate- | 2= 4R (JE
HbIli  Ma- | repuasa — TBEp I | rial is a hard metal
. = N
Tepual MeTaJlJl, He uMero- | having a  non- | BH R -[E
muii kpuctammmde- | crystalline  struc- | 4 B, HNER
ckoro  crpoenus. | ture. If the degree
. . M7z
ITpu oonpmux | of super-cooling is (LS - HHEA
crenensx mepeox- | high (the coohn.g K BE %
naxnaeHuss  (cko- | rate 1s .
POCTh OXJIAXKACHUS 10°~107 °C/s), mo- H#E - 10° -
6 1 .
CO(;T&BJIHCT 10— | bility of atoms is | ;47 °Cls.), JE T
10" °C/c) momBmxk- | low, and the cen-
HOCTb aTOMOB Ma- | ters of crystalliza- i MR, i
Ja, ¥ UEHTPHI KpH- | tion can not arise. WY B, &
craumm3auun ~ He | Therefore the
MOTYT BO3HHKHYTb. | metal becomes su- | B A iR
[Toatomy metamn | per-cooled liquid. ik
CTaHOBUTCSl TIEpe- °
OXJIAXKIEHHOMU
KHUJIKOCTBIO.
AHU30- Aumzorponusi  — | Anisotropy is a & MR
Tponus 3aBucuMocTh Me- | dependence of me- ‘
xaHudeckux u ¢u- | chanical and | MLB. V73 1%
3udeckux csoiicTs | physical pr'oper.ties B 85k
Marepuana or Ha- | on the direction, .
along which these i e B R

IIpaBJICHUA, B KO-
TOpOM OHH HU3MC-

properties are
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PEHBIL. measured. PE,
AycTeHHT | AycreHuT — TBEp- | Austenite is a solid | ga ek 2 _pe th
IbIi pacTBOp yrule- | solution of carbon ] _
pona B y-kenese ¢ |in  y-iron  with s A HYE
npenensHoil  pac- | maximum  solubil- VRIk. HR kA
TBOPUMOCTBIO ity of 2.14%.
0 B 2.14%
2,14 %. (Atom yr- | (An atom of carbon : o
nepoma pacmono- | 1s located in th.e (BT TR
’KE€H B LeHTpe die- | center of a unit
MEHTapHON cell.) I HLG )
STUCUKHU.)
b
ba6our Ba66ur — aunru- | Babbitt metal is | @ gk s s (g
(PUKLIMOHHBIN an antifriction al- N
criaB Ha ocHoBe | loy based on tin or BEXEG®) - &
0JI0Ba WM cBMHIA, | lead; it is used for N -
npenHasHaueHHpli | antifriction  lining R
: PN
s 3auBKU BKia- | of bush bearings. K, s
ObIIeH  HOJIIUII- CEp : H
HUKOB  CKOJIbXe-
HIISL, Ba®) — kA
E 1 i
o
bes- bessoabdppamo- | Tungsten-free X B o4t
BOJIb(pa- | Bble TBépabie | hard alloys are
MOBbBI€ ciiaBbl — cruiasel | based on carbides, o AEYI DK
TBEéPABIE | Ha ocHOBe kapOu- |and also carboni- | ye A 2 it
CILJIABBI 0B, a TaKke Kap- | trides of transition
GounTpumoB mepe- | metals, first of all, o RIE (F#E
XOIHBIX METAUIOB: | titan, vanadium, 5
TUTaHa, BaHaaus, | hiobium, tantalum
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Huobus, Ttanrana | (TiC — alloy of Ni : TiC — NiCr;
(TiC — cmumaB Ni ¢ | and Cr; TiC — Ni TiC — Ni(Mo); TiC
Cr; TiC — Niu Mo; | and Mo; TiC — al- ’
TiC — cmmaB Ni ¢ | loy of Ni and Ti). — NiTHI G .
Ti).
be3aung- be3aungdysunon- Diffusionless JE B B
{py3uon- Hoe npeBpameHue | transformation is
HOe Tmpe-|—  TmpeBpaiueHue | a transformation of IRV N AN N
BpallleHWe | ayCTeHUTa B Map- | austenite into mar- C @ G
TEHCUT, OCYHIECTB- | tensite by simulta-
JsieMOoe  OJHOBpe- | neous  movement 2 S IR 1 AE (A
MeHHbIM casurom | of all atoms in the | . Ao
BCEX aTOMOB Kpu- | crystal to a dis-
cTajula Ha pac- |tance that is less BT B
CTossHUEe, MeHbIee | than the intera- U B (1 07 B T
MEKaTOMHOTO. tomic one. That re-
[Ipu »ToM m3MeHs- | sults in a change of o 1L L 16 B
eTCs THN KpucTal- | a crystal structure. = i
nudyeckor peméT- | The embedded at- DR GL
ku. Buempéuusie | oms of carbon stay | £ Tt o, H
aToMbl  yriiepoja | at their positions in L <be 451
ocTaroTcs Ha cBoux | the new lattice. T ROkt
mecrax B HoBoii | The carbon diffu- | 2 X, TF1E
eméTKe, Iu - | sion does not oc- -
I3)1/1;1 yrnepoz[j) q)li]e cur. ST 1
ycnesaer  mpo- HTIE B i A%
U30UTH. EATH
Bbeitnut Bbeiitnut — crpyk- | Bainite is a struc- Bfk-l =1k
Typa, cocrosiias | ture consisting of
3 Majoyriepoau- | low-carbon  mart- g &
cToro MaprteHcuTa | ensite and small B ER
M MeJKUX KpH- | cementite grains.
CTaJUIOB IICMECHTH-
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Ta.
Beabie uy- | beable uyrynsl — | White cast iron is =im AEEM
TYHbI YyryHbl, B KOTO- | a cast iron in which
. I 3T
peix Bech yriaepon | all carbon is bound Y
CBS3aH B XHUMHUe- | to a che.rmcal com- L&Y (%
CKoe coequHeHue — | pound, i.e. cemen-
nementur  FesC. | tite FesC. It has a| M FesC) MY
benblit yyryH | light t.‘racture w1t.h W11 H
TBEPABIA U XpyI- | metallic luster. It is
kuii, uMeer cBet- | hard and brittle. O2kEB, &
JbIA U3JIOM C Me- SEYE . BT
TaJNIMYecKum OJe-
CKOM. o
Bbeckn- Beckucaoponnasn Oxygenffree fe- JE LYk -
CJIOpoaAHAs | KepaMHKa — JTO | ramics iS ceramics
=) I\ AN
KepaMHKa | kepamMmuka Ha oc- | based on the re- | & H ifrf 2K AL & P
HOBE TyromuaBkux | fractory | com- B, H
coenuHeHu,  He | pounds, which do
P
CoJepKalmmMx KH- | not contain oXxy- THAET o
CJ.IOpOII. ?TO AIN, gf.:n. They. are AIN, = B o AIN.
SI3N4, TIC, B4C, SI3N4, TIC, B4C,
TiB,, ZtB, u 1. 1. | TiB,, ZrB, etc. SizN, . TiC .
B4C\ TiBz\ ZI'BZ
Fo
bonbme- | bonbmeyrnosasi | High-angle  grain | - gy 2 55 5L (k
yIrJ10Bast rpanuna — 1o0- | boundary is an in-
. - Y T R B
rpaHMua | BepXHOCTHBIM je- | terfacial defect of ’
dbext kpucramnu- | the crystal struc- EWRIELE
YeCcKOro cTpoeHus, | ture formed by
KOTOpbI  00Opa3zy- | contacts of grow- an R R L B2 fil
eTcsl IpU KOHTaKTe | ing | | crystals ELE HROE
pacTyux Kpu- | (grains). Like crys-
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CTAJIM C OOJIBIINM

mixture of molyb-

cramoB  (3€pen), | tallographic planes | i |- ( {4 =
ecinu  OJHOMMEH- | in adjacent grains
Hble  KpucTamio- | have misalignment Ri) DA AR T
rpadguyeckue of more than 10°. 10014 54 5
TUIOCKOCTH B JTHUX
3€pHaxX MOBEPHYTHI
Ha yron Oonee 10°
APYr OTHOCHUTEb-
HO JIpyTa.
bopupo- bopupoBanue — | Boriding, or bo- B —E 155
BaHMe muddy3noHHOE ronizing is diffu-
HaCBIIIEHHE  MOo- | sion saturation of = W
BepxHocTH cranu | the steel surface SHE A fEE
O6opom mpu Harpe- | with boron when
pamun B cootser- | heated in chemi- | Y Fo
cTByrouieit cpene. | cally active gas or
liquid medium.
Bpon3sa bpon3za — 5710 | Bronze is an alloy = . KB I
cruiaBel Menu co | based on copper
Bcemu  apyrumu | with all other ele- T H A CRTP X
aJeMEeHTaMH, Kpo- | ments, except for a4,
Me IHKAa. zinc.
beictpo- | brictpopexymme | High-speed steels | =36 2 4 i 1
pekymme | cTajM TmpenHasHa- | are intended for
CTAJIH YeHbl sl U3roToB- | manufacture of | il 3 ey 3 Y] HIl 7]
JICHUS MHCTPYMEH- | various high- B, i ’
Ta, paboraromiero ¢ | productive cutting
BBICOKOM Tpou3Bo- | tools: drills, lathe /1, /1, /]
JTUTETHHOCTHIO: tools, reamers, | s ST R
cBEp), TOKapHbIX | milling cutters.
pe3noB, pa3BépTok, | High-speed steels myRERN
dbpe3. DOto BwICO- | are  high-alloyed ’ R 2
KOJIETUPOBaHHBIE | ones, containing a
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MOSIBJICHUSL ~ TaKOM
JIWCIIOKAllMA  KpH-
CTallI COCTOUT W3
OJIHOM TJIOCKOCTH,
3aKpY4YEHHOU B
BUHTOBYIO To-
BEPXHOCTh, IOATO-
My M JUCIIOKalus

Ha3bIBaACTCA BHUH-

taining such dislo-
cation is the crystal
that consists of one
plane twirled in a
SCrew surface,
therefore, the im-
perfection 1is also
called a screw dis-

location.

COJIep>)KaHHEM denum, vanadium, S,
Boib(ppama,  Mo- | chrome and other
mbaeHa, xpoma u | elements.
APYTUX JIEMEHTOB.
B
Bakancus | Bakancust — 7o- | Vacancy is a point | zgfy7_ = fk 7y
yeunbli  nedekr | defect of a crystal-
Kpuctammuyeckoro | line structure when RUBRBE IR
CTpO€HHUs,  KOTO- | an atom 1S missing - COC g e
pelii  BbI3BaH OT- | at one of the lattice
CYTCTBHEM aToma B | sites. BRI Ao
y3Jie KpHucTainye-
CKOM PELIETKH.
Bepxumii | Bepxuuii Oeiinut | Upper bainite is | |- EAK-AE 400-
OeliHuT — OeitHuT, o0pa3zo- | bainite formed at
BaBIIUICS npu | the temperature 500° C B HY
temrepatype 400— | range of 400-— oAk,
500 °C. 500 °C.
Bunropasi | BunToBasi aucio- | Screw dislocation | ygalfy  _H (K
AUCJIOKA- | Kauusl — JIMHEeHW- |1s a linear crystal-
uus HBI nedekT Kkpu- | line structure im- R
CTaJUIMYECKOTO perfection. L LN v =
ctpoenusi. [locne | The crystal con-

SEEENEE R P
fié 1 B — 3R 51
ToFm K, A
DIFR SRR,
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TOBOM.

Buyrpu- BuyTrpuxkpucra- Intragranulfar li- B EN-1 F
KpHUCTAaJ- |JUTHas  JIMKBa- | quation 1S  a N
. : = ;
JIUTHAS umMsi — HeogHOPo - | chemical composi- a1,
JHMKBAIHUs | HOCTh TI0 XHMHUYe- tuon nonuniformity BRI R B L 22
CKOMY COCTaBy | in a separate crys-
. . N e
BHYTpHU OTJAENbHO- | tal arising in the 7S
ro Kpucramia, Ko- cou.rse'of the crys- PELO1E
Topas Bo3HMKaeT B | tallization process.
nporecce kpu- | In this case the ~, W% AkE
T f 1 - -
crtajm3auuu. llpn f:entre .0 a crysta HEEN OE
aToM cepaueBuHa | is enriched by a
3epHa oborameHa | more refractory | 5, 1 7E B
0onee  Tyromias- | component, and its -
¢ y T LY
KUM  KOMIIOHEH- | borders — by a fusi-
ToM, a tmepede- | ble one. J= N
puitHbie 00JacTH —
Oosee JIErKOIUIaB-
KHM.
Bosepar Bo3Bpar — mpo- | Recovery is a | - =
[IECC, TMPOUCXOJS- | process occurring
2 fE A
mmii npu Harpese | upon the deformed THE ENSG
nedopmupoBanHo- | metal heated up to S T Ho
ro Metaia jo | the temperature of
TeMIlepaTyphbl 0.37, at which the 0345 , ki
0,37, mpu koto- | density of defects {3 El TR
pom ymenbiiaetcs | reduces and they
I0THOCTh Jedek- | are  redistributed fii, i
TOB M Mpoucxonurt | inside grains. Re- 4
P 8 8 AN, MTTHRERS N
ux nepepacnpene- | covery leads to
JeHne BHYTpH 3¢- | some decrease in | Hi AE & M i ok 1K
€H, 4TO MpHUBOJUT | internal energy and
PEt, HHO TIPHBOA S (10%-15%)
K HekoTopomy | small reduction (no
CHIDKCHHIO BHYT- | more than by 10— | Bl B H1 58 & H1 1F

12

An evaluation version of novaPDFE was used to create this PDF file.
Purchase a license to generate PDF files without this notice.



http://www.novapdf.com/

An evaluation version of novaPDFE was used to create this PDF file.
Purchase a license to generate PDF files without this notice.

penHeit sHepruu u | 15 %) in hardness /N
HeOompmomy  (Ha | and strength.
10-15 %) ymeHb-
HICHUIO TBEPIOCTU
Y TIPOYHOCTH.
Bropuu- Bropuunasi kpu- | Secondary  crys- | — K RE-fEEE
Hasi KpH- | cTaym3anusst  — | tallization is nu-
CTA/UIM3a- | 3apOXKICHUE u | cleation and | 181 HH H A RS 5E
uus pocT kpuctaiioB ¢ | growth of crystals 3 5% IE X I8
HOBBIM tunoM | with a new type of
KpucTajyinueckoi | a crystal lattice in ERf KiE
pemétkn B TBEP- | the solid phase of A A
noit ¢aze storo xe | the same substance
BemiecTBa (xapak- | (typical for sub- CHl w2 &
TepHa Uil BelecTB | stances with a po- ) .
¢ noauMopdHbIM | lymorphic  trans-
MIpEBpAIICHUEM ). formation).
Bropuu- Bropuunasi pex- | Secondary recrys- | — v E B _H
Hasi pek- | puctajiam3anus — | tallization 1s a .
PHCTAJUIN- | TIPOIlECC TMpeAnod- | process of some e e, BT
3anus TUTENBHOTO pocTta | recrystallized Bk HE A
OTIEIBHBIX PEKpH- | grains growth at
cTtamu3oBaHHbIX | the expense of oth- DR R
3épeH 3a cuet apy- | ers. It leads to for- 2 * 11
rmx, Beaymui K | mation of the struc-
00pa30BaHUIO ture consisting of a o
CTPYKTYPHI, co- | set of fine grains
crosmed u3 MHO- | and a small number
KecTBa MeNKux 3€- | of coarse grains.
peH U HEOOJBIIOTO
KOJIMYECTBA OYEHb
KPYIHBIX 3€PEH.
Beicoko- | Beicokoremnepa- | High temperature | =35 7 i
TeMIepa- | TypHas TepMmome- | thermomechani-
13
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TypHas XaHu4yeckass  00- | cal treatment | ypiQ e er A
TepmoMe- | pabdorka (BTMO) | (HTMT)  means B
XaHU4Ye- — nedopmanus | deformation of (N7
ckasi 00- | ctanum  mpousBo- | steel at the tem- il AL
padoTka JTUTCS TpHU TeMmIie- | perature above A,;.
(BTMO) |parype Bome A.. | The deformation | 20%-30% o 7
Crenenp  nedop- | ratio is 20-30 %. = 37 H 1T ¥E
Mammuu coctanisier | The deformation is
20-30 %. Tlocne | followed by imme- K, DOKEE
nedopmanuu cie- | diate quenching to =R
ayer HemejuieHHas | avoid recrystalliza-
3aKaJika, 9TOOBI | tion processes.
n30exarh Mporec-
COB PEKPHUCTAILIH-
3aIlnu.
Bsskoe Bsizkoe paspyme- | Ductile fracture is M W7 24 1 4%
pa3spymie- |HMe — pazpyuie- | a fracture that de- o
HHe HUe,  pa3BuBaio- | velops at the ex- REE(FH T 7
meecs 3a cuér | pense of external BT ZL . PEREA
BHEIIIHEW »SHepruu | energy and is ac-
u  compoBoxpaaio- | companied by the ZAGIE S
meecs  Oousbiol | gross plastic  de-
[UIacTUYECKOl nae- | formation.
dhopmanuei.
r
I'a3000- I'azo00pa3ubiii Gaseous carbur- | 5tk B
pa3HbI kapOlopuszarop - |izer implies gases N
KapOIopH- | 1a3000pa3HbIM containing carbon, ] (H
3aTop Kap6IOpI/13aTOpOM 1.e. methane, va- . i'% /Elfl;i%%\
cioyaT rasel, co- |pors of kerosene,
HepKalme  yrie- white spirit, etc. E {EE @ ( E[
pOJI: MeTaH, Tapbl W) E) B
KepoCHHa,  yaHT-

14

An evaluation version of novaPDFE was used to create this PDF file.

Purchase a license to generate PDF files without this notice.



http://www.novapdf.com/

CIUPUT | T. TI. ik,
I'opsiuasn I'opsiuas nedop- | Hot deformation W44 EAE
nedpopma- | mamms — jgedop- | is a deformation at ]
st Manus npu teme- | the temperature i Dk
parype Bbime TeMm- | higher than the re- W, ¥
neparypsl  pekpu- | crystallization one;
crajumm3anuu, He | it does not cause A& A
BBI3bIBaromIas  yn- | metal hardening. .
pPOYHEHHSI MeTaj-
na.
A
Hanpuuit | Jlaapuuii  nmops- | Long-range order BAE-SR N
NOPSAAOK | IOK — B Kpucrai- | means that in crys-
muueckux — Mare- | talline solids atoms MR 50 R
puajax aroMbl B | OCCUpy  positions T B B
mo0oM  Hampasiie- | situated at certain
HUM HaxoasTcs Ha | distances in any &, 1 rEEs
onpeIeIEHHBIX direction. These UM A
paccrosnusx, ko- | distances corre-
TOphle CcOOTBETCT- | spond to a mini-
BYIOT MuHMMyMy | mum of intera-
SHEPrun Mex- | tomic  interaction
aTOMHOrO B3auMo- | energy and remain
neiicteus U coxpa- | in the volume of
HAIOTCA B 00BEMe | the entire crystal.
BCEro KpUCTAJLIA.
Hdennpur | Jleanput — npepo- | Dendrite is a tree- | gE4R B 3%
BUAHEIN kpuctany, | like crystal arising
BO3HHUKAMOMMiA B | In a cast metal and 2 143 J T Y
JUTOM MeTauie u | growing in the di- K Bk
pacTymmii B cTo- | fection opposite to

15
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poHYy, TmpoTHBOMO- | heat removal. WRRE Bk,
JOXHYIO  OTBOJY
TeIuIa.
Hepopma- | lepopmannon- Work  hardening, |y 1 m& (b -7F %8 1%
HHOHHBIH | Helii  wakaén — |also  known as
HAKJIEN yrpoyHenne  Me- | Strain  hardening U7 (s S
tamia B mponecce | or cold working, is 4 R R
ulacTHuecko ge- | strengthening of a
dbopmaruu. metal by plastic de-
formation.
Hedopma- | Tepopmanuss  — | Deformation is a % -1EN RN
uus nsmenenue (Gopmel | change of a shape
u pasmepos Ttena | and sizes of a body JIER T, Ik
O neiictruemM | under internal HITE LR, Fo /s
BHemHUX cwi wiu | forces or external
BHYTPEHHHUX  Ha- | Stresses. GG
MPSKEHUN.
Nuarpam- | Iuarpamma  co- | Phase diagram is - HSRASR
Ma co- | crossnust  (¢aszo- | a diagram repre-
CTOSIHHSA Basi Jamarpamma) | senting the equilib- I Ti5 B2 R R 70
(basoBass | — rpadudeckoe | rium phases in an| (i (p Y
amarpam- | uzobpaxkenue co- | alloy with respect
Ma) crosEms crutaBa B | to a variable com- | Eo
3aBUCUMOCTH  OT | position and tem-
TEMIICpaTyphl u | perature.
KOHIICHTpAITU!
KOMITOHEHTOB.
Huciioka- | Jlucjaokanust — | Dislocation is a AN 10|
uus nuHeknbii pedexr | linear imperfection
kpucramanyeckoro | of a crystal struc- R e = 5E
crpoenus. D10 00- | ture. It is an area ST S R Y R T
nacTh, mnpuieraro- | adjacent to  the
mas K kparo Heno- | edge of the unfin- iy SEE R
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CTPOCHHOH aTOM- | ished atomic plane | y\ it HE41] 1y .
HO miockocty | or located along a
WIN pacroioxeH- | straight line, round HE A ik e
Has BIOJIb TIpsiMoi, | which the atomic 22 1l 1 B A 1
BOKpYr  KOTopo# | planes twist form-
aTOMHBIE IIJIOCKO- | ing a helical sur- J7 7 Y X
CTH KpHucTayia 3a- | face. 5
KPyYUBAIOTCA IO
BUHTOBOM JINHUMU.
duddysu- | Iuddy3snonnoe Diffusion trans- g B )
OHHOE npespamenre B | formation in steel
npeBpa- craaum — mpu 3a- | develops  during BLICHR 18 im A
IeHue B | meqieHHoM oxJja- | slow  cooling of %5550 - 670°C 1y
crajm JKIIEHUHM ayCTeHuWTa | austenite. Upon
npespamnienue mpo- | slow cooling aus- i X,
TekaeT B ooOusactu | tenite  transforms BT S5
TEMIEPATyp into a ferrite and
550670 °C  6ua- | cementite mixture | R ERYEHA KK
romaps auddysuu | due to the carbon o 1 G 4k
yriepona. B pe- diffusion at the
syapTate auddy- | temperature range S
suonHoro npespa- | of 550-670 °C. As
menus  aycrenuTa | a result of the dif-
oOpasyrorcs fusion transforma-
CTPYKTYpsl  nep- | tion, the structures
aum, copbum wunu | of pearlite, sorbite,
mpoocmum, otinu- | and troostite are
yaromuecs: Benu- | formed. They dif-
YUHOMU 3epHa. fer from each other
with a grain size.
Audpdysus | Tnddysna — ne- | Diffusion is a| i 4= ok gy
pememenue  aro- | movement of at-
MOB B KpucTamiu- | oms in the crystal ERGIEE! mH
yeckol pemérke u3 | lattice  from  one ol g
17
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OIHOro ysma B co- | site to the adjacent | gm1_
CeJIHMI WJIM B Me- | one or to an inter-
Ky3zelnpHOe  Tpo- | stitial space.
CTpPaHCTRO.
Ho3srek- | JloaBTekTH4e- Hypoeutectic al- H 2 E848 (it
THYeCKHHl | ckuii cmiaB — Ha | loy: in the phase
CILIaB auarpaMmmax co- diagrams with %1:5 » N HE|I3
CTOSHMS C O9BTeEKk- | eutectic the eutec- AL 4
tukoi »BTekTHue- | tic alloy divides the
ckuii cruias genur | diagram into two 11578 N VA RS
nuarpammy Ha nse | parts. Alloys, lying I = A 4
YacTH. Cmnassl, | to the left of the
JIeXKAIIHUe jeBee | eutectic, are called (HEHESAE )
HBTEKTHYECKOTO hypoeutectic  al- T B A
cocTaBa, HasblBa- | loys.
I0TCS  JIOOBTCKTH- o
YCCKHUMH.
Ho3Brek- | loasrekTrouanas | Hypoeutectoid i -5 B
TOM/THAS craab — crainb c | steel is steel with
cTajb COIEpKAaHUEM  yTI- the carbon content 0.02 %-0.8%)
nepoza or 0,02 mo | from 0.02 to 0.8 %; CBAEW
0,8 %; cTpykTypa B | its structure after
OTOXOKEHHOM  co- | annealing is ferrite EUNIEZR
crossanu — (eppur | and pearlite. SMefk
U TICPJINT.
HAypamio- | JlypajioMuH — | Duralumin is an ki (B ) -
MHH CIIJIaB aJJFOMUHUSA C alloy based on
3-5,5% w™eau u | aluminum and con- T 3-55%M
ApPYTHMH  3JeMeH- | taining 3-5.5 % of HihtEn &
TaMHU. copper and a small N
amount of other | %o
elements.
18
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K
Kapo- Kaponpounbie Heat-resistant . it T EE
npoYHble | ctaiam — 310 Mate- | steels are materials
CTaJIH puansl, mnpexna- | intended for prod- PLAERR
3HA4YCHHBIC s | ucts  operating  at
W3EIINH, pabo- | high temperatures
taromux npu BeI- | under loading.
COKHUX TeMIepaTy-
pax TMoja Harpys-
KOW.
Kapo- Kapocroiikue Oxidation- fiit R
CTOHKHE CTaJIM — BTO MaTe- | resisting steels are
. . 25 Y
CTaJIH puansl,  npegHa- | materials intended Fik (1100 JE£)
3HaueHHbBIC g u3- | for manufacture of MR fE
FOTOBJICHUSI JeTa- | components oper-
nelt, paboraromux |ating in  an un- ) A s P 4
B HenarpyxennoM | loaded state at high SN E 4
COCTOSIHMH npu | temperatures. The
BBICOKUX TemIepa- | process of surface mA T .
typax (okamuHo- | oxidation develops i)
(¢]
CTOWKHE CTaN). slowly.
3
3akanka | 3akamka — omepa- | Quenching is a3 f . T
s Tepmudeckoii | heat treatment op-
i T
00paboTku, KoTo- | eration that trans- ’
past nepesoaurt | fers .a steel struc- R R
CTalb B CTPYKTyp- | ture into an unsta-
HO HEyCTOWYHMBOE, | ble, or  non-| M UL
HEPaBHOBECHOE equ111br1um ' state = B RE 1Y 3 O
cocTosiHMe ¢ Mak- | With maximum
. 2 o Ny
cumanbHOM  TBEp- | hardness. Steel is Ak o R
- | heated to the tem- -
JOCTBIO. 3aKjroya m OEEF OR
ercs B Harpese | peratures above the
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cTany 10 Temnepa- | critical ones and |yH gr 3 o 14
Typ Bbllle KpuTu- | then cooled with a
YecKMX M oxJax- | cooling rate high Al e Al
neHuu ¢ Oousbinoi | enough to prevent W] 7 A Hh AT
CKOpOCThIO, He mo- | the carbon diffu-
3BOJISIfOIEM yrie- | sion in the solid o
poIy BBIACIHTHCS | solution.
U3 TBEPAOro pac-
TBODA.
3akanan- 3akanuBaemocth | Hardenability is BT 1E%
BaeMoCTh | xapaktepusyercss | characterized by
MaKCHUMaJIbHbIM the maximum val- KNG 15 i
3HaueHueM TBep- |ue of hardness, FEF 1Y BE 7 B A
noctd, npuodpe- | which steel is able
TaeMoii cTampio B | to obtain as a result | Tk
pesynbrate 3akain- | of quenching.
KH.
3asBrek- | 3a3BrekTrekTHde- | Hypereutectic al- + 5 A4 AF 4
TeKTHYe- | ckuii cuiaB — Ha | loy: In the phase
CKHUH nauarpammax — co- | diagrams with | AR ETRAR A
CILIAB CTOSTHHSL C O9BTek- | eutectic, the eutec- Tt S A
Ttukoi »BTekTHue- | tic alloy divides the
ckuii cruiap genut | diagram into  two &
nuarpammy Ha ase | parts. Alloys, lying
YacTH. Cmnassl, | to the right of the
nexamupe 1pasee | eutectic, are called
HBTEKTHYECCKOIO, hypereutectic  al-
Ha3bIBAIOTCS 3a’B- | lOYsS.
TEKTHYCCKUMH.
3asBrek- | 3asBrektomanasi | Hypereutectoiod i -5 B
TOMTHAS crajgb — ctaib c | steel is steel with
cTaJb coJepkaHueM yr- | carbon content 0.8%-2.14%
nepona ot 0,8 mo | from 0.8 to 2.14 %. (. B S
2,14 %. Ctpykrypa | The structure after
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B OTOXOKEHHOM CO- a.nneahng is pear- 2R FD
ctosHuu — mepaut | lite and secondary i
A I[EMEHTUT BTO- | cementite. KRB Ko
PUYHBIMN.
3ona pas- | 3ona paBHOOCHBIX | Zone of .equlaxml 2 BT
HOOCHBIX | KPUCTALJIOB pac- | crystals is located
KpHUCTAaJ- |ToJoKeHa B IeH- | in the centre of the L, fE
JIOB Tpe CJII/ITKa," rz[i: ¥ng0t, Whe're there &
HET ompeaenéHHou | is no certain direc-
HanpasjedHoctd | tion of the heat re- FERHTAL, BT
TeriooTBoAa; co- | moval. The zone s .
A4, ; BEMKAK B
CTOUT M3 KPYIHBIX | consists of coarse
pPaBHOOCHBIX 3epéH | equiaxial grains (a ALK
(ux pasMmepsl MpH- | grain size 1s ap-
MEpHO OJMHAKOBHI | proximately equal
mo BceMm Hampas- | along any direc-
JICHUSIM). tion).
3oHa 3oHa cTo10uaThIX | Zone of .columnar AR 5 X - rh
CTOJI0Ya- | KPUCTAJLIIOB — 30- | crystals 1s an ingot
TBIX KpPH- |HA CIUTKa, CO-|zone consisting of HilR % A
CTAJIJIOB cToslIas W3 KpH- crystals,' oriented FE, W G
CTaJ/IOB, OpHeHTHU- | perpendicular  to
S— SNV =1
poBaHHbIX  mep- | the surface of the B FRNEERIN T
neHaukynspuo Kk | mould (ie. in the |y g S
AIKYITAP ould ( he | i FRAKIEC ISk,
MOBEPXHOCTH Kop- | direction opposite
ku (T. €. B Hampas- | to the heat re-
JICHUU OTBOJA Tem- | moval).
na).
3ona 3ona TpaHCKpH- Transcryst.alliza.- AT e
TPaHCKPH- | cTajjau3anmuum  — | tion zone is an in-
N REIR b AH
CTA/IIM3a- | yJacTOK  CIIMTKa, | got area, where co-
1107071 rie  cpacrarotrcs | lumnar crystals SHIER Y . 1R
cTtonbuatele KpH- | grow together. In
ctauibl. [Ipu stom | this case a zone of
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30HBI KpYyIHBIX | coarse  equiaxial | (g Jgf ko 5 11y
PaBHOOCHBIX 3€peH | grains 1S not

okpyraoii  dopmsl | formed. B i R A =
He 00pa3zyeTcs. e

n

HNneannb- Hpeanbunasi xpu- | The ideal crystal | ggAg = k& _j= 0 =

Hasl KpH- | CTAINYeCKas lattice is a crystal

crajimye- | pemérka — kpu- | lattice without any A iR Bel

cKkasi  pe- | crajyindeckas pe- | defects of a crystal- A

IETKA méTKka, HE HMEIO- line structure.
miast nedeKToB
KPUCTANTMYECKOTO
CTPOCHHHI.

H3noco- H3HoCOCTOMKHE Wear-resistant it -5

cToliKHNe cTajiM — 3T0 Mate- | steels are materials

CTaJH puansl, mnpenua- | intended for ser- T
3HAYCHHBIC i | vice under heavy (IRTEL
paboThl B yCJIOBHU- | Wearing condi-

AX MHTEHCHBHOrO | tions.
M3HOCA.

H3orep- N3orepmuyecknn | Isothermal de- | Z<yH /N2 15 H F

MHMYeCKHH | pacmajg — mpeBpa- | composition is a |

pacnajn IICHHUE, npore- | phase transforma- Mg A,
karomee npu 1o- | tion developing at
cTosHHOM Temme- | the constant tem-
parype. perature.

Huctpy- Hucrpymentans- | Tool steels are ma- | T B _-2HTH

MEeHTaJb- | Hble cTajam — o570 | terials used for var-

HbI€ CTAJIM | MaTepuaibl, mpen- | lous types of tools: ia A A R T
Ha3HAueHHble JyIs | cutting tools, dies B (1177 8.
M3roToBJeHus pas- | and measuring
JAWYHBIX BUIOB HH- | tools. Because of BH, BEHEH) W

22
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CTPYMEHTA: PEXKY-
IIEro, IITaMIIOBOIO
U MEPUTEIBHOTIO.
HUcxona u3 cremnu-
¢buku paboOThl HH-
CTPYMEHTA, OH
NOJDKEH 00J1ajaTh
BBICOKOM  H3HOCO-
CTOMKOCTBIO U CO-
MPOTUBJICHUEM

nedopmaiuu,

TBEPIOCTHIO )51
MPOYHOCTBIO  TIPHU
YAOBJIETBOPUTEIb-
HBIX INIACTUYECKMUX
CBOMCTBAX, IOATO-
MY 3TH CTajld 4aule
BCETO cozepkar
0O0JbBIIOE KOJIUYe-
CTBO yTJIEpOJa.

the service condi-
tions, the tool must
have high wear re-
sistance and
strength to defor-
mation, hardness
and satisfactory
plasticity, so these
steels contain a
considerable quan-

tity of carbon.

MK, RETIHE
AR SR, Al

4 BA &
(P N E 7))

JE 1 fE
R DL R A
B RBEXRMN
CIR-REINESLENN
W5 . (A,

K
Kapouno- | KapounpoBoab(d- | Tungsten carbide It B &%-
Boibdpa- | pamoBbie  TBEpP- | hard alloys are
MOBBI€ able cruiaBbl (000- | hard alloys consist- @4a
TBépable | 3mauyenue «BK») — | ing of cobalt (a 10| &4 (WC
CILIABBI 510 TBEpAKIE cruia- | binder) and tung-
(o603Ha- BbI, cozaepxkamtue | sten carbide (WC — — Co)o
YyeHHe kap6un Boibdppama | Co).
«BK») 1 KOoOaJIpT B Kade-

ctBe cBsi3ku (WC —

Co).
KapOropu- | Kapoopuszarop — | Carburizer is a 2 e
3aTop 310 cpepa ompene- | medium of a cer-
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JEHHOrO cocTaBa, | tain chemical com- T E WA
U3 KOTOpPOM TIpo- | position, from
ucxXonuT Hackie- | which saturation of (CO, CO, O
HUE TMOBepXxHOCT- | the surface layer oy rZEal
HOTO cJIosi HeoOxo- | with a necessary
IUMBIM 3JIeMeHTOM | element  (carbon) LB A MR 2
(yrnepoaom). occurs. VR
AEo
Kepamu- | Kepamuueckue Ceramics is pow- M = b4 3L - [ 3 b4
YyecKue marepuajibl, win | der materials pro- o
marepua- | kepamuka — o510 | duced from min- A BB 222 H
JIBI mopormikossle  Ma- | eral substances, re- | At &
Tepuansl u3 MuHe- | fractory com-
panbHBIX BemiecTs, | pounds, such as /G (7R
TBEPIBIX tyro- | oxides,  carbides, . .
IIJIaBKUX COCIUHE- nitrides, bOI‘ideS.
HUM TUIIA OKHCJIOB, weyn) Bk ik
KapOuJ0B, HHUTPH- w R
JI0B, OOPHUIOB.
Kepamu- | Kepamuko- Ceramic-metal % BB E
KO- MeTA/UIHYeCKue materials are | .
META/UIN- | MaTePHAJIbI — | composite materi- (CECE &
yeckue KoMro3unnonHeie | als mostly obtained T 1 [ 25 1 R
MaTepua- | mMarepuaibl, nojy- | by sintering metal
Jbl yaeMble IIaBHBIM | and ceramic pow- ARG &
oOpasom crekanu- | ders. R
€M MEeTaJTUIEeCKHIX
U KepaMUYCCKUX
MIOPOIITKOB.
Komno3u- | Komno3unuon- Composite mate- AHE-h
IMOHHBIE | HbIe MaTepuaJbl | rials are artificial |
MaTepHa- | — 5TO HCKYCCTBEH- | compositions con- 4 L%
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JIBI HO co3naHHble | sisting of two or e N OE
KOMITO3UIIMH, CO- | more components
crosamue u3 AByX | differing greatly in JLi N LR
ninu Oosiee komro- | properties and with Wb R, &
HEHTOB, pe3ko oT- |a clear boundary
JUYaroImmMxcs 1o | between them. Z Av MR
CBOMCTBaM, C YET- i
KOW T'paHHICH pas-

JieIa MEXKTy HAMH.

Koncr- KoncTpykumnon- Structural steels - 2HT

PYKIIHOH- | Hble cTajgu — 370 | are used for manu-

Hble CTAJM | cTanu, uaymue Ha | facturing of ma- il 3 AL A 35 1 Y
U3roToBJeHUE Je- | chine parts. As a ] 15
taned mamuH; kak | rule they are heat
npaBujio, y motpe- | treated by the con- J&, &<
outens mnonsepra- | sumer.  Alloying L E B &
10TCA TepMuyeckoil | elements allow a
obpabotke. Hamu- | better use of the MRS B A P
yue JIETHPYIOIMHMX | positive impact of b
AJIEMEHTOB T103BO- | thermal treatment
nsier Oosnee monHO | on the mechanical
UCIIOJIB30BaTh II0- | properties.

JIO)KUTEITBHOE
BIIUSTHUE TepMUYe-
CKOM 00paboTKH Ha
MEXaHUYCCKUE
CBOMCTBA.

Kpaesasi | Kpaesasi jmcno- | Edge dislocation | g#Ify  _f7 1y

AUCJIOKA- | KalUs — HTO OHc- | occurs in case of

nus nokanus, KoTopas | arising of extra| o EREEZ S
BO3HUMKAeT Ipu Tio- | atomic layer, or a|py  Seff  d& /N
ABJIeHMU JuinHero, | half-plane, the edge
He 3amojHenHoro | of which terminates e A Y i
Ha Bech kpucrami | within the crystal. It N SE L
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dATOMHOTI'O CJIO4.

1s a linear defect
that centers round
the edge of the ex-
tra half-plane of at-
oms.

o

i AR By — 8 70
M FH—n
o — T 2RN
FEFH. N

e VR
R U PNEEN Y|
JIR, JTR A
T Bl fif
o R e
NN i 2R VA
IRV E 5%
AR V- 1
£ FR AR N B,
AR V- 1
e —
ESETAN
Kpucran- | Kpucramnuszamus | Crystallization 1s By M
JausaumMst | — mpouecc mepe- | a process of a sub-
X0Ja BellecTBa u3 | stance transition
JKHIKOTO  COCTOSI- from a liquid to a =R
aus B TBEPAOE, | solid or crystal-
kpucrammnueckoe. | lized state.
Kpucran- | Kpucramiorpa- Crystallographic | = ok Hy 157 5 oR7 i
Jorpagu- | pudeckass opueH- | orientation means
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yeckasi THPOBAHHOCTH a specific arrange- | 4 == 5 =7 17 1y HE
OpWeHTH- | O3Hadaer, 4to of- | ment of the atomic
poBaH- HOUMEHHBIE aToM- | planes in the poly- S5,
HOCTh HblE TUIOCKOCTH B | crystalline  mate-
3¢pHax TMOJUKpHU- | rial: atomic planes
ctajuia  pacmnosio- | of the same name
KEHbI Tapasuienb- | are placed in paral-
HO. lel.
Kputuye- | Kputuueckas Critical  cooling RS HIEEE-S
cKasl CKO- | CKOPOCTh OXJIa:K- | rate 1S a minimum
POCTh OX- | feHMsi — MuHU- | cooling rate during A, BREKfK
JQXKAEHust | ManmbHash ckopocth | Which — austenite JE  E KA
oxnaxaenus, mpu | does not transform
KOTOpoii He mpo- |into a ferrite and B KESMN
ucxomutr  auddy- | cementite  mixture NS EH
suonHbld  pacmax | by diffusion. Geo-
aycrenuTa Ha Qep- | metrically it is a
puTo- tangent to  the
LIEMEHTUTHYIO curve of the trans-
CMECh. formation  begin-
ning.
Kputuuye- | Kputuueckas Critical deforma- BOTEREE-ME
ckasi cTe- | cTeneHb  jJedop- | tion ratio is a de-
nmeHb Je- | Mamum — Benuuu- | formation  value, mw ehE,
dopmanmu | ma  jnedopmaru, | Which initiates ab- | sgop 2
npu Kortopoil mo- | normally  coarse
clle oTXura Bo3HH- | recrystallized KRB
KaloT aHoMajbHO | grains after anneal- W fty
Kpynuble  pekpu- | ing. The critical
CTAJJIN30BaHHBIE deformation ratio | 8 JEFE LR
3épua. Kpuruue- | amounts to a low O,
ckas cremenb ge- | value: from 3 to
dopmanuu  mana: | 10 %. ) R
ot 3 1o 10 %.
27



http://www.novapdf.com/

SO

1E 3%72 10%Z,
Kpurnue- | Kpurnuecknii Critical size of .the 2 RN B
CKMH pa3- | pa3mep 3apoabl- | crack nucleus 1s a
- Rtz &
Mep 3apo- | ma TpemuHbl — |size of a nucleus H
AbIIA pasmep 3apossima, | by Wthh.a stress | ymph oy £ th
TPEeIMHBbI | IpM  KOTOpPOM B | concentration
ey R
yCThe tpeuunsl | reaches the theo- 241 1y 2 G
KOHIIEHTpanus Ha- | retical strength 53 fy 24
npsokenus  gocrtu- | value at the crack
raer  Teoperuue- | mouth. Rt
CKOTO  3HAuYCHUS
MIPOYHOCTH.
Kpynno- | Kpynno3epHuu- Coarse-grained 5 AE N
3epHHCTadA | cTag  CTPYKTypa | structure  means
NN A
CTPYKTYypa | o3HauaeT, 4ro pas3- |that a grain size f mET, B
Mep 3EpeH J0CTH- reachf.:s hur.ldred.s e N
raeT CoTHM MHUK- | of microns in di-
pOH B IIONEPEYHHM- | ameter; it arises at AN LA ,
Ke; BS)SHI/IKaeT npu | a small d'egree of {31 41, e
MaJoi cTenieHu | super-cooling, for
nepeoxjaxaeHus, |example, in the FTFE R AL
Hanpumep, B cepi- | core of the large
IIEBUHE KPYMHBIX | Ingots.
CIIUTKOB.
JI
JlaTtynsp Jlatryup — criaB Bras.s .is an alloy #® i 5
MEJU C ITMHKOM. consisting  essen- | N
tially of copper and Y 32
zinc in variable
proportions.
Jlern- Jlerupyroumue Alloying elements BT E I —
pylouue 3jJeMeHTbl — 9TO0 | are the elements
28
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7JIEMEHTHI | djieMeHThl, cnenu- | added to steel in- L R i A
albHO BBOJMMEIE B | tentionally in cer-
cTajlb B ompeJe- | tain concentrations M, Bl
NEHHBIX  KOHIIEH- | to change its struc- A 11 BE By
Tpausax ¢ 1enbo | ture and properties.
U3MEHEHUS e€ TG0
CTPOCHHUS u
CBOWCTB.
Jlerupo- Cramu, coxepxa- | Steels containing &8 EHEE
BaHHAsl me jerupyromue | alloying elements
cTaAJIb aleMeHThl, Hasbl- | are called alloyed JEERMY R
BAIOTCA  JIerupo- | steels. ol
BaHHBIMH CTaJIf-
MH.
Jlene0y- Jlenedyput — o8- | Ledeburite is eu- | 3 /T fk HL B [T (A
pur TekTuKa B cruiasax | tectic in Fe — C al- i ]
Fe — C; on npexn- | loys; it is a me- Mz Ak
CTaBJISIET coboii | chanical mixture of HIMOESY), Fe —
MEXaHHYECKYIO austenite and ce-
CMECh KPHCTAJIOB | mentite crystals, C & Al %
ayCTeHUTAa U Ie- resulting from si- 1147°C éﬁ;j\:
MEHTHTa, BO3HH- | multaneous crystal-
karomyro B pe- | lization of these i T2 %o
3yJbTaTE oxHo- | phases at 1147 °C.
BPEMEHHOU  KpHu-
CTAJUTH3AIMHA ITHX
¢da3 npu Temmepa-
type 1147 °C.
Jlene0y- JleneOypuTHbBIE Ledeburite steels | 3% [tk _)4 4
PHUTHBIE cTaam — craiy, | are steels having o i
CTAJN MMEIOIINE B | the primary car- AE M HZE L
CTPYKTYype niep- | bides in their struc- — At
BUYHBIE KapOunpbl, | tures, which pre-
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BIICIIIONHECs U3 | cipitate from liquid | gy
KHUJIKOTO paciuia- | melt.
Ba.
JIérkue Jlérkme cuiaBel — | Light alloys are Bl —fRiE
CILIABBI 3T0 MeTaysiel M | considered to be
CIUIaBbl C IUIOTHO- | metals and alloys, HENT EE
CThI0O MeHblIe 1o- | the density of 2 (3.5 g/em’)
JIOBUHBI  IJIOTHO- | which is less than
ctu xkenesa T.e. | half the density of IS e
MeHee 3,5 r/cM’. iron, 1.e. less than
3.5 g/enr’.
JlukBauus | JlukBauuss — He- | Liquation is in- BE#H-1t2 4+
OJTHOPOJHOCTHL 1O | homogeneity in a
XUMHYECKOMY coO- | chemical composi- A A T
CTaBy. tion.
Juxkeuayc | Juxeupye — sm- | Liquidus is a line | yey k0 o
Hus Ha nuarpamme | in the phase dia-
COCTOsIHUA, BbIlIe | gram above which i
KoTtopoit Bce cruia- | all alloys of this g 5
Bbl JIaHHOW cucTe- | system are in a lig-
Mbl HaxonsaTrca B | uid state. By W &
KHUIKOM  COCTOSI- =8
HUU.
JInneiinblie | JInHelHbIE ne- | Linear imperfec- i R N
nedextnl | pexThl — nedekTsl | tions are defects of
KpUcTajimyeckoro | a crystal structure, R, 4R
cTpoeHusi,  Korto- | which are small in REEN, 5=

pple Majbl B ABYX
U3MEPEHUSAX U Be-
JUKH B TpeTbeM. K
HUM OTHOCSTCS
JTUCIIOKALNH —

KpacBhIC, BHUHTO-

two dimensions
and large in the
third one. They in-
clude edge, screw

and mixed disloca-

RO AR KB R
Be o ol 15 K AL AL

v BEARIAL A

30

An evaluation version of novaPDFE was used to create this PDF file.
Purchase a license to generate PDF files without this notice.



http://www.novapdf.com/

An evaluation version of novaPDFE was used to create this PDF file.
Purchase a license to generate PDF files without this notice.

BbIC U CMEIIaHHKIE. | tions. JEARIR
JIunus Jlunus npenenn- | Line of limited REEHE -4
npeaejib- | Hoii pactBopumo- | solubility, or sol- -
HOii pac-|CcTH — JMHHMA Ha | vus is a line in the e B s
TBOPUMO- | AUarpamMme co- phgse diagram \?v?th @ e,
CTH cTosiHUA cIutaBoB ¢ | limited  solubility -
OrpaHMYEHHOM of  components, ERER T
PacTBOPUMOCTHIO gbove which there i 1 E VA K
KOMITOHCHTOB, 1s an area of the
BbIllIE KOTOpOMl Ha- | solid solution of 2,
XOAWTCS  00JacTh | components.
TBEPIOTO pacTBopa
KOMIIOHEHTOB.
Jlunus Jlunusa ckoab:ke- | Slip line is a dis- =g AN
CKOJIb:Ke- | HMsI — cMmenieHue | placement of a part
, 1 57
HUA yactu kpuctaiuia | of a crystal in the i F
npu nedopmanum, c.ourse of deforma- FHE, (54
BHIHMMOE II0J1 MHK- | tion, visible as a
. . 7 Bk
pockoriom B Buje | line under a micro- M FRELL
JTHHH. scope. .
P S I 2k
=3,
M
MaJjoyr- | MaJjioyriiosas Small-angle ' INGEEER-
JIoBast rpanuua — rpasu- | boundary is a
rpaHuma | 1a Mexzay cyosép- | boundary between KLz HI5ER,
Hamu, uMeronumu | the subgrains hav-
HeOonpIoi  yroxa | ing a small angle
pazopueHtupoBku | of  misalignment
(menbie 10°). (less than 10°).
Mapren- | Maprencutr — ne- | Martensite is a Bk-
PECHILLIEHHBIH supersaturated
31
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CUT TBEPABIA  pactBOp | solid  solution of | & v fk . 5 Ak
yriepoga B Terpa- | carbon  in  the
TOHAJIbHOU peméT- | tetragonal lattice of A 0
K€ JKeJesa. iron. il
Mapren- | MapreHcuTHOE Martensite trans- Kk e
CUTHOE npespamenne — | formation is a dif-
npeBpa- oesnuddysnonnoe | fusionless  trans- {E T /0T T il
LeHne MpeBpalleHue formation of a sol- %o i @ A
TBEpAOrO pactBopa | id solution of car-
yraepona B rpaHe- | bon in the FCC (BLECA) 1]
LIEHTPUPOBaHHON | iron lattice (austen- AR D IE T £ A%
peméTke  Kenesa | ife) into a super-
(aycmenum) B Tme- | saturated solid so- H I 7
PECHILICHHBIM lution of carbon in h (iR
TBEépAbIA  pactBOp | the BCC iron lat-
yriepoga B 00b- | tice (martensite). EAYIE R,
E€MHOLIEHTPUPO-
BaHHOW  pEIIETKE
xKeneza  (MapTeH-
CHT).
Mexmia- | Mexmiaactunou- | Interlamellar dis- B BB MW
CTHHOYHOE | HOe paccTosiHue — | tance is an average
paccTosi- | cpenHsisi cymmap- | total thickness of Bk =Rz
HHe Hasg ToJMHA co- | adjacent lamellae Ky SEigE
cequux riactuHok | of ferrite and ce-
depputa U 1]eMeH- | mentite. o
THUTA.
Mexy- Mexy3eabHblii Interstitial atom is FaE - L
3eJIbHBII | aTOM — aToM KpH- | an atom of a crys-
aTom CTaJUIMYECKOTO talline substance in B, EfL
BEIlleCTBa, Haxo- | the interstitial T H R i
nsauicss B Mexy- | space of the crystal
3eTTbHOM npo-
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CTpaHCTBE Kkpu- | lattice. .
CTAJUTMYECKON pe-
MIETKH.
Meuko- Meakosepuucras | Fine-grained skin | = =8 A VA
3epHHCTasl | KOpKa — 30Ha Ha |is a zone on the in-
KOpKa MOBEPXHOCTHU got surface, com- + R 1 Y X
cnuTka, coctosimias | posed of small, A== N
U3 MeNKHX, pas- | variously oriented
JUYHO OpPUEHTHPO- | crystals. J3 T AN — 1) i
BaHHBIX KpHCTaJ- K.
JIOB.
Meuko- Meakosepuucras | Fine-grained B - R
3epHUCTAs | CTPYKTYpa — pas- | structure means )
CTPYKTYypa | Mep 3E€peH cocTas- | that a grain size is JLBOR Ko A
JS€T  HECKOJbKO | no more than a few B KRR
MUKpOH. Bo3Huka- | microns. It arises
eT mnpu OosbmioH | in case of a large ey Hi
crereHn Tnepeox- | degree of super- 2
JaxaeHust uim npu | cooling or by addi-
no0aBieHUN B | tion of a modifier
crutae - Mmoauduka- | to the alloy.
Topa.
Mexanu- | Mexanuyeckue Mechanical prop- | 4y 22 gE_t= it
YyecKue cBoiicTBa — CBOMi- | erties of a material B \
cBolicTBa | CcTBa, KoTophie Ma- | reflect its response ERZS %
Tepuan TmposBiseT | to the applied me- I
npu  BoznercTBuM | chanical loads
Ha HEro MexaHuue- | (various forces, ML BRI
CKHX Harpy3ok | torsional and bend- &) Al
(pa3nuyHBIX  CcuWI, | ing moments, as
KpyTsmux 1 usru- | well as  dynamic th 1y ) 22 R
Oarommx  MoMeH- | loads). i,
TOB, a TaKxe Iu-
HAMUYECKHX  Ha-
33
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IPY30K).
Muxkpo- Muxpoctpykrypa | Microstructure is &M M -
CTPYKTYypa | cljiaBa — CTpyk- | an alloy structure
. . AN 7
cILUIaBa Typa cIulaBa, BH- | visible on a sample fEHBHE %
nuMasi Ha nutude | surface using a PO 4 | T
npu nomou Me- | metallographic mi-
Tayorpaguuecko- | Croscope. BN o
r'0 MUKPOCKOIIA.
Momupu- | Momupuuupona- | Modification is a T ] A R
HMpoBa- HMe — Tpoliecc J1o- | process of adding o
Y A =
HHe OaBneHus B pac- | substances, affect- v GEHE 2 A
mwiaB  (0O0biyHO B | ing the course (?f oA A
KOBII TpHu pa3iuB- | the alloy crystalli-
. LA AN
Ke) BEIIIECTB, | zation in the neces- % = HE 5 H[ﬁj ET Stz
BIUAIONIMX Ha Xof | sary direction, to ORI = Nt
KpUCTAJLTU3AIUN the melt (typically
CIUlaBa B HYXHOM | into the casting la- | & 17 AT 5
HaIpaBJICHUM. dle). 55 1 LY
S
Monokpu- | Monokpucrania — | Monocrystal is a B Sk
CTaJLI TBEpJI0E BelecTBo, | solid substance, .
cocTosiliee W3 Oji- | representing a sin- PN Ao
HOTO KpHCTaJlIa. gle crystal.
Muoxect- | Muokecrsennoe | Multiple disloca- | g s ge .oty
BeHHOe CKoOJIb:KeHHe auc- | tion slip is a glide
. AN =
CKOJIbKe- | Jokaumii o3Havaet | of several disloca- £ 2 B AT
HHMe JIWC- | CKOJIbKEeHHE  He- | tions along the par- by AT O
Jokamui | ckoiapkux  gucio- | allel slip planes.
Kalui B mapal- B
JENBHBIX  TUIOCKO-
CTSIX CKOJIB)KEHUSI.
34
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H
Haxkaén Haxknén — ympou- | Strain hardening BIEREL-E ¥
HeHue weTaiia B |is metal hardening
mporecce IwiacTu- | in the course of W RS
yeckor nedopma- | plastic  deforma- W B
M4, Tpu 3ToM | tion, with increased
BO3pacTaloT mpou- | strength and hard- fe, nlzd e o
HOCTHBIE XxapakTe- | ness. At the same REHL e VMR
pucTUKH, a TIula- | time plasticity and
CTUYHOCTbh M yJap- | impact strength are (ENIER
Has BS3KOCTHh CHH- | reduced.
KAFOTCSI.
Hanpsike- | Hanpsukenne wme- | Mechanical stress | gi4% F -4\ hnh
HHEe MeXa- | XaHmvyeckoe — oT- | is a ratio of the
HMYeckoe | HomieHue Tmpwio- | force applied to the 5 1% H i Z
KEHHOM CWJIBl K | cross-sectional area I, e+ 55
IJIoImaau cedeHus, | in which the force
Ha KOTOpylo Jei- | acts. In technology VA iz
cTByeT cwmiaa. B |stress is measured kgf/mm®
TeXHUKE Hampsbke- ([in MPa or in
HAS W3MepsoT B | kg/mm’.
Mlla 1583071 B
KIe/MM”.
Hep:xa- Hep:xaBerommue Stainless  (corro- | >R (T )
BeKIIHe (KOppO3HOHHO- sion-resistant)
(koppo3u- | cToiikue) craam — | steels are steels re- £ AT,
OHHO- HeprKaBeroIIas sistant to corrosion THEEARS
cToiikme) | cTanb ycTolumBa K | (rusting) in differ-
CTAJIH Koppo3uu (pkaB- | ent environments, B, piE
JIEHHI0) B pa3nuu- | especially in the ( ) B
HBIX Cpenax, oco- | atmosphere.
OCHHO B  OKpy- BRAY
KaroLIen aTMO-
35
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cepe.

Huwxnuii | Huoxnuii  6eiinut | Lower bainite is T K & - 1F

OeiiHuT — OeitHuT, o0pa3o- | bainite formed at
BaBIIIUICS npu | temperatures below 400°C DA A=A
temneparype Huxe | 400 °C. A,

400 °C.

Huskoyr- | Huzkoyriepoau- | Low-carbon & &

Jepoau- CThle KOHCTPYK- | structural steels

cThle KOH- | [HOHHBIE cTaJM | are steels contain- &= 0.1-0.25%FY

cTpykum- | comepxkar ot 0,1 |ing from 0.1 to T

OHHbIE no 0,25 % yraepo- | 0.25 % of carbon;

CTAIN na. Illupoko wuc- |they are widely HTm2EE B
nonb3ytoress i | used for the manu- T EE
u3rotoBieHus us- | facture of articles
nenuit  xonoaHo# | by cold plastic de- T BAE &
mIacTudeckor ge- | formation  (since W) b
dbopmanueit  (tak | they have high
KaKk HMMeEIOT MoBbI- | plasticity) and for IS
neHHyr Tuiactud- | welded structures.

HOCTh) W JUIS TO-
JYyYEHUs CBapHBIX
KOHCTPYKLIUH.

Huskoue- | Huzkounerupo- Low-alloy struc- BESELEE -

rHpoBaH- | BaHHble  cTpou- | tural steels have a i

HbIE TeJabHble cTajam — | good weldability; HE AR U PR A5

CTpou- 9TU cTaiu Xopoiio | they are not sub- TS ==

TeJbHbIEe | cBapuBaioTcs, He |jected to  heat

cTaIN noABepratorcs  y | treatment by the 17 H,
norpebutenst Ttep- | consumer. The re- rif B A AR A
Mu4yeckol  oOpa- | inforcing steel is
6otke. [ns crpou- | intended for build- B Hio
TEIbCTBA €CTh Tak | ing structures. It is TR
Ha3biBaemas apma- | alloyed with 1.5—

TypHas ctaib. OHa | 2 % of Mn to en-
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nerupyercst  1,5—
2 % Mn g obec-
eYEeHUs NEE

BBICOKOT'O IIpCaciia
IMpOYHOCTHU H BbI-

sure a high tensile
strength and high
toughness.

(5 KBy i JE
) AT PEE TS
m 15 - 2% W

An evaluation version of novaPDFE was used to create this PDF file.

Purchase a license to generate PDF files without this notice.

COKOM BSI3KOCTH. Mno,
Husko- Huskoremmnepa- Low-temperature BB .
TeMIlepa- | TypHas TepMoMe- | thermo-
TypHasi XaHu4eckasa  00- | mechanical U7 T 400
Tepmome- | padborka (HTMO) | treatment - 600°C, It
XaHUYe- o3Havaet, 4yto je- | (LTMO), or aus-
ckass  00- | popmanmst mpous- | forming. Deforma- I B AR
padoTka BOJUTCS IIpU TeM- | tion 1s carried out HA5 L
(HTMO) | neparype 400— | at temperatures of

600 °C, mpu Koto- | 400-600 °C,  be- | it {E M, Z

poil  mepeoxiyax- | cause in this range . A F

néuHbli  aycteHuT | the  super-cooled

UMeeT oTHOCH- | austenite is rela- | fb il & o 2

TeIbHYI0 ycToWum- | tively stable. The BE 75%-95%.

BOCTbh. Temmepary- | temperature  must

pa nmomxHa ObITH | be above M, but G S

BhbIllIe M, HO HUKE belc.)w 'the TeCTYS- | g il AE T

TemriepaTypsl pek- | tallization tempera-

pPUCTAITU3ALIMH. ture. The deforma- | XJF{EiRFIN,

Crenenb  nedop- | tion ratio is 75—

Manuu coctaBisieT | 95 %. Quenching

75-95 %. 3akanka | must be carried out

BBITIONIHSIETCS cpa- | immediately —after

3y mnocne aedop- | deformation. After

mamuu. [locne 3a- | hardening low-

KaJIKHu cienyer | temperature  tem-

HU3KoTemreparyp- | pering should be

HBIM OTIYCK. made.
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Hutpoue- | HuTtpouemenra- Nitrocarburizing HB% A

MeHTalMsi | UMsl — 3TO OJHO- | 1S a simultaneous
BpeMeHHoe  aud- | diffusion saturation VNG
dby3uonHoe Hachl- | of the surface layer YL
nieHue mnoBepxHo- | of machine parts
CTHOTO cJios JieTa- | by nitrogen and T
Jel azoToM | yr- | carbon.

JIEPOIOM.

Hopmaan- | Hopmanuzauus — | Normalization is a Ek- 23BAkW

3anus 3TO pazHoBu- | kind of annealing
HOCTh OTkHra, or- | differing by the , EEKX
JINYAFOIIasics, B | cooling rate; parts 1 F H % H
OCHOBHOM, CKOpoO- | are cooled in a
CTBIO OXJIQXKJCHHMS, | quiet air. B oabEk 2
KOTOPOC IIPOUCXO- T ﬁ: ﬁ& E %%JJ: El/‘J
JTUT Ha CIIOKOHHOM
BO3JlyXe. 22 SR AL,

(0]

O0béM- O0béMHBIE ne- | Bulk defects are RERRGE- 25k

Hble  Je- | pekTbl — 31O 1e- | the defects of crys-

(exThI dbexTel Kpuctau- | talline  structures, E ke,
4yeckoro crpoenus, | which are large in LR AE = A
kortopele  Benuku | all three dimen-

BO Bcex TpEX wu3- |sions. These are Bm (=

MEpEHHUSIX. 10 | pores, cavities, 5 )

Mophl, pakoBUHBI, | voids, nonmetallic

MyCTOThI, HUHOPOA- | inclusions  (slag, Ko @l w

HbIC BKJIIOYCHHS B | oxides). R 723 . SAL

BUJIC 1IJIAKOB, OKH-

CJIOB. DL Re DL s
LW e XA 1E /Y

S,
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Oxcuanas | Oxkcuanas kepa- | Oxide ceramics. k- (b
KepamMuka | MUKa — ucxonaHbl- | The initial materi- )
Mu  Marepuainamiu | als for oxide ce- I 1) 8 1Y ) 1 J3t
TUIS MOJTYYEHUS | ramics 2.11‘6 oxides P N Erl 0|
OKCUJHOM Kepamu- | of various ele-
KU SIBIISIFOTCS | ments: Al O;, £ ¥ - ALO;,
okuCIbl  pasiand- | Si0;, MgO, CaO, | Si0,, MgO, CaO,
HBIX C):IICMCHTOB: Z1r0O,, etc. 710, "%,
A1203, SIOQ, MgO,
CaO, ZrO; u np.
OcraTo4- | Ocrarounpiii ay- | The retained aus- | 522 By /¢ 44 4] 5L
HbIii  ay- | crenut. Eciu npu | tenite may be pre-
PaS =
CTEHHT 3aKajgke cranmd ¢ | sent in the high- | & BT 0.6%
cojiep>kanremM yr- | carbon steels struc- M fEEEAN Y
jaepoja oosee | tures (more than
I\ N .
0,6 % oxnaxuerue | 0.6 % of C). If in | {7 Al kT
3aKkaHunBaeTcs npu | the cou.rse of stf:el A Y
TeMIiepaType BbI- | quenching cooling
me, yeMm Ttemrepa- | ends at the tem- WiRE &
Typa  OKOHYaHUs | perature higher (3R EE . HR 4 AE
MapTEeHCUTHOTO than the tempera-
npeBpalleHus, To B | ture of martensite iy HER T
CTpyKType, Kpome | transformation fin- =
.y TR,
MapTeHcuTa, npu- | ishing (M, then
CyTcTByeT aycre- | some portion of | =17 {E A B L AK-
HHT, KOTOpBIM Ha- | austenite fails to
b . B & H B
3bIBAIOT  OCTaTo4- | transform nto
HBIM. martensite, so, it is | {EFEI B AR,
called the retained
austenite.
OTabIx Otabix — craaus | Recovery is a pro- WK (B 0
BO3BpaTa, 3akiio- | cess that reduces
yaeTcss B yMeHb- | the number of va- b BR) -l
IIeHWW Yuciaa Ba- | cancies and de- S o B
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KaHCHMU W HEKOTO-
poMm CHIDKEHUH
IJIOTHOCTU JHUHEH-
HBIX Je(eKToB 3a

CUET AHHUTWISILIUHU

creases slightly the
density of linear
defects due to an-
nihilation of dislo-
cations having op-

BIN R
1 bR B
w2

ho JaHERHmT

JTUCIIOKAIMK  pa3- | posite signs.
HOI'O 3HakKa. _,:% 1ﬁ E]/‘J ;I;H EL
HKiH. ( 50
RN )
OTur Orxur — pasHo- | Annealing is a Bk -— goiil
BUJIHOCTh TepMu- | type of heat treat-

Vrd
yeckoil o0pabotku. | ment. It 1s per- T . BE#HHAT
O  mpooautcs fo.rn.leq in order to | = - EEHE /)N
IUII MaKCUMaJIbHO- | minimize hardness,
ro CHW)KEHMS | to 1mprove ma- ZRETORT i
TBEPAOCTH, YIyU- c.hlnablhty by cut- BN, E
meHus oOpabatel- | ting and pressure,

Ba€MOCTH pe3aHu- | to relieve internal , R
€M MW JaBJICHUEM, | stresses, to correct VHOME Ok )
U1l cHATUSL BHYT- | the structure of the ’ B
peHHEX Hampsoke- | overheated  steel, | F1 il ¥ 0 T
HUM, ucnpasinenus |and to improve W
CTPYKTYpBl — Tiepe- | plasticity. °
IPETON CTaJIH, IIO-
BBIIICHUSI TIIACTH-
YECKHUX CBOWCTB.

Ornyck Otnyck — omepa- | Tempering is a EP YNNG

OUsT TEPMHUYECKOM
00paboTKH, KOTO-
pas TTPOU3BOIUTCS
C UEIbI0 YMEHb-

MICHUA WM CHATUA

heat treatment op-
eration; it is per-
formed to reduce
or relieve quench-
ing stresses and ob-

EHKAN - T3
1o 21 plr 75 1%
H 0y i
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600 °C
IYIOIIUM  MEJICH-

C IIOCIJIC-

HBIM OXJIAKJICHUEM
y CTajiei, JIETHPO-
BAHHBIX XPOMOM H
MaprasieM, a Tak-
KE  COAEpIKAIIMNX

0,001 %
dbocdopa. [Ipu ObI-
CTpPOM

TS

OXJIAXIAC-
HHUH YyJdapHasa BiIA3-
KOCTh MOHOTOHHO
BO3pacTtact C II0-
BBIITIICHHUC

parypsl
ITpu

TEeMITe-
OTITyCKa.
BBICOKHX
TeMITepaTypax
KapOu1000pazyro-
11148
BBIXOJAT Ha Tpa-

SJICMCHTHI

HUIly 3epHa C 00-
pa3oBaHMEM  CIe-
HUaIbHBIX KapOu-
Tyna

JOB. KC

quent slow cooling
in steels alloyed
with chromium and
manganese,  and
also containing
more than 0.001 %
of

Rapid cooling in-

phosphorus.
creases toughness
monotonically with
the increase in tem-
pering temperature.
At high tempera-
tures carbide-
stabilizing ele-
ments are located
the

boundary and form

on grain

special  carbides.
Phosphorus  also
diffuses there that
leads to the weak-
ening of the inter-

3aKaJOYHBIX  Ha- |tain the service | -

NpsDKEHUH U TONy- | properties.

YeHUs] TpeOyeMbIX

AKCILTyaTallMOH-

HBIX CBOMCTB.
OTnyck- OTnyckHas Temper  brittle- | 2 — ¢ m10 i M -
Hasl XpyN- | XpyNKoOCThL  BTO- | ness of the second
KOCTh poro poaa o6Ha- | kind is detected at 18 £ 101 A BE 5
BTOPOIro py’XKuBaeTcsi  Ipu | tempering tempera- F 500 - 600°C,
pona TeMmreparypax oT- | tures above 500—

nycka Bbime 500—| 600 °C and subse- bifs 18 A

EMT, fEA
T M T,
Hafa KT
0.001% HY % T &
mae

AN e 1 o A PR
mHE

P il [0 AR P
P I G
e fE&m T,
EE ALPiy T
M, A

Ay b —
B A &KL
o It 7]
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IUT XpYIIKOE pa3-

ture occurs.

muddyHaupyer granular bonding. Hiz AT B
dbochop, uro wu B
iprBomnT K oc. (55 B
nabJeHUuI0  MpoY- IR T,
HOCTH MEX3EpeH-
HBIX CBA3EH.
OTnyck- OTnyckHas Temper  brittle- | 2= ¢ 710 i M -
Hasl Xpyn- | Xpynkocts mep- | ness of the first
KOCTh BOro poaa mposis- | kind. It occurs at — 2R [m] K ife P
nepBoro JsieTcst okoJio | the temperature of o fE I pE
pona 300 °C y Bcex cra- | about 300 °C for
net, HeszaBucumo | all steels, regard- 300C , G&EHl
or ux cocrtaBa WU |less of their com- FHEiAH ) H
CKOpOCTH  oXJax- | position and cool-
JeHus T1ocie oT- | ing rate after tem- e FAER
nycka. OOycnos- | pering. It arises % B 40 RV A
JeHa HepaBHOMep- | due to non-
HOCTBIO  pacmaja | uniformity of su- HWETT . yaes
MEePECHIIIICHHOTO persaturated solid e -
TBEPJIOTO pacTBopa | solution decompo- FH B 14 AR 2E 5
no rpaHunaMm 3¢- | sition along the RN A A
eH. IIpu 3Tom mo- | grain  boundaries. | . 4. o
EBJIHG:TS;{ pe3koe %“hus there is a Mo AE UL
pazmuuue  Mexnay | dramatic difference | [ 12, & hI
MPOYHOCTBIO  TO- | between the
rpaHuyHbBIX cJ0€B | strength of  the AR
3epHa M TEJIOM ca- | grain boundary | DL Nz 5Lk H & 2
Moro 3epHa. Otu | layers and the body - e
pUTrpaHUYHbIC of the grain. These R Y
obnmactu  wurparot | boundary regions | = | ff Lk
posib  KOHIIEHTpa- | play the role of s
TOPOB  HaImpshKe- | stress concentrators SRR R
HMH, M TIpoucxo- | where brittle frac- | fj4Edify A i
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BOM JI0O HOpMaJb-
HBIX TEMIIEPATYP.

up to normal tem-
peratures.

pymeHse. PERZY %
Otny- OTnymeHHbII Tempered mart-| gm0 AK-(KR
IIeHHBbIIi | MapTeHCHT o00pa- | ensite is formed as
MapTeH- 3yeTcst B pe3yibTa- | a result of the low- Bl KOJE
CHUT T€ HU3KOoTemmepa- | temperature (150— ( 150 )
TypHoro otnycka | 220 °C) tempering
(150-220 °C) u|and represents a 220°C) o =
npeacTaBsier  co- | low-carbon  mart- | = awopy (p
0ot HU3KOyTJIEepo- | ensite  with  tiny
IUCTBIA MapTeHCHT | particles of car- Iy KA
¢  Menpyaiimmmu | bide.
JacTUllaMu KapOu-
aa.
IT
Ileppuy- | Heppuunasi kpu- | Primary crystalli- | . (%) > B
Hasi KpH- | cTaym3anusi  — | zation is crystalli-
CTA/LUIN3a- | KPUCTAJUTU3AIIUS zation of a sub- |18 HI& if]
uus U3 OKUAKOro co- | stance from the Sk
CTOSTHUSL. liquid state.
Ileperpes | IleperpeB — yk- | Overheating is B Gk S
pymHeHue  3epHa | austenite grain
aycTeHHMTa BbIlIE | coarsening beyond - KG G
nonyctumoro 6aii- | the acceptable size. HT7R RS
na. bpak, cramp |It is defect of a
Oyner Xpyrkas. | structure; steel be- CARRLFH ) o
Ucnpasnsiercs mo- | comes brittle. % M. ArLd
BTOpHBIM  Harpe- | Overheating is cor-
rected by reheating | I BT £

I H R Ok
1o
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Iepexor |Ilepexor — oxuc- | Overburning s - Y
JeHue W oruiarie- | oxidation and melt-
HUE TpaHull 3€peH, | ing of  grain N e,
BO3HHKAIOIIEE TPHU b'oundaries occur- | /f %130
TeMIIepaTypax ring at tempera-
6muskux Kk comu- | tures close to the | & DL T 12230 [ A
nycy. Hewucnpau- sohc'lu's. It is an in- ) Bk
MBIl Opak. corrigible defect.
EiER & (A
AE ) o
HepauTt HNepaut — wmexa- | Pearlite is a me- | gpyittk 1 2k
HU4Yeckass  cmech | chanical mixture of i .
KkpuctaioB  ¢dep- | ferrite and cemen- Mz Ak
puTa M IeMEeHTUTa | tite  crystals 2.11'- MIMIESY ., B
c paccrosinueM | ranged at a dis-
Mexay Humu 0,5— | tance of 0.5- Hr, EUNCRE
1,0 MxM. 1.0 pm  between (KIEEES  0.5-
them.
1.0 TCKs
Iepaur- | HepautHoe mnpe- | Pearlitic  trans- | gy ik -
HOe Tmpe- | BpalleHne — 9B- | formation is a eu-
. PN T4
BpaleHne | TeKTougHoe 1ipe- | tectoid transforma- t - GEP
BpalieHue B cruia- | tion of austenite + b7 T
Bax jkene3o — yr- | containing 0.8 %
nepon, ocymects- | of carbon in iron— Mg, 1F
nsemoe nuddysu- | carbon alloys, 1r'n- HEE  727°C
OHHbIM NyTéM Tipu | plemented by dif-
TeMrmeparype fusion at the tem- , BT
727 °C, xorma ay- | perature of 727 °C, th th 2 =
CTCHUT cojepxut | when.
0,8 % yriepona. 0.8%
Ilnacru- IlnacTuyeckas Plastic. deforma- | ¥ 5 3 2= 4f
yeckast nepopmanus —|tion 1S a non-
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nedopma- | nedopmarusi, Ko- | recoverable defor- AT RN
M Topas octraércsa | mation that re-
rnocie custust | mains  after  re- | R o
BHeIIHEH Harpys- | moval of the exter-
KH. nal load.
Ilnactuu- | [lnactuunocts — | Ductility is a mate- ¥ M - F5 AR
HOCTh criocoOHOCcTh  Ma- | rial’s ability to be
tepuana aepopmu- | deformed without Wi R
poBaTbcs 0e3 pas- | fracture. TEIBEST,
PYLICHUS.
ILoc- ILi1ockocTh Slip plane is an WERE-1T H1E
KOCTh CKOJIb/KCHUS — | atomic plane in
CKOJIbKe- | aTOMHas moc- | which dislocations | FH T PEAT
HUS KOCTb, B KOTOpo# | move under the in- ®% i
nepeMeniarTcs fluence of stresses.
nucinokauuu  nox | This is a plane with 1l 2R+
nevictBuemM Hampsi- | the densest atomic BT
xKeHuh. IJto 1ioc- | packing for the
KOCTb € Makcu- | given type of a lat-
MajbHO  IUIOTHOM | tice.
JUTSL TAaHHOTO THIIa
PELIETKN  yIaKOB-
KON aTOMOB.
IL1oT- IlnoTHocTts jauc- | Dislocation den- h BEE- hifk
HOCTh Jokanui — cywMm- | sity is a measure of
AUCJIOKA- | MapHas mtiHa | the amount of dis- i iy
1007 IUCIIOKAIIUNA B | locations in the i
equHuile  oO0wEMa | crystalline  struc-
KpHUCTaIa. ture. It is equal to

the
length of disloca-

summary

tions 1n the unit

volume of a crys-
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tal.
IHoBepx- IToepxnocTubie | Interfacial defects | ym&h g 5 (A 1
HOCcTHbIe | aepekTbl — 1e- | are defects of crys-
i BREE-fE— R
nedexTnl | pexTh kpucTaywiu- | talline  structures H-TH
YecKOoro ctpoeHmus, | that are small in RN, — R
KoTopble Maibl B | one dimension and
OJIHOM H3MepeHuH | great in two others. FEAR AR BRI
U BEIMKH B JIBYX They are l?ounda- 5 &R )
apyrux. Jto rpa- |ries of grains and
HUIIBI 3€PEeH U CyO- | subgrains. 5L,
3€pEH.
IMosuro- [Mosuronusauus — | Polygonization 1s % Wik-m W
HU3alUsl | CTaaus BO3BpaTa, | a stage of recovery ~
. JL
3akmrovaromiasics B | when the  frag- ~B, b
BO3HUKHOBEHUU ments or subgral.ns RN 4
BHYTpPHU 3epHa | — areas free of dis-
¢parmenToB, wm | locations — origi- ANVERERTRT
cy03€épen — oOnac- | nate  inside  the g
(¢]
TeH, CBOOOMHBIX OT | grain.
JUCIIOKALUH.
Honukpu- | Hoaukpucrana — | Polycrystalline % B k-6 R
CTAJLIT TBEPIIOE BEIIecTBO, | materials are sol-
COCTOSIIIIEE u3 | ids composed of SPR/INVRT A Y
MHO)KCCTBE'l' KpH- man}/ crys:tals SRR
cTasuioB (3EpeH). (grains) of various
sizes and orienta- | %
tion.
Hoan- IHoaumopguoe Polymorphic =8| T
MopdHoe |mnpeBpamenue — | transformation is
: JE >
npespa- IIpEBpALIEHNE B | a transformation of it JE£ 8 G
1eHue TBEpOM  cocTos- | a solid from one 1k =A% B —
HUU opHoro Tuna |type of a crystal
Kpuctamyeckon | lattice to another JE X Za
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pemétku B apyroi | due to the change B
npu  usMmeHenuu | of the temperature
TEMIEPaTypbl WM | OF pressure.
TaBIICHUSI.
Hoan- IHonaumopdubie Polymorphous 28 -k
Mop¢pHbie | Mogupukanuu — | modifications are
moauu- | pasneie Tunbl kpu- | different types of I 5, AE
Kanun CTaJUIMUeCKuX pe- | crystal lattices of W— ¥
meétok y oxaHoro |the same material
BelleCTBa Mpu u3- | upon change in the SCENNT R s
MEHCHHUU TEeMIIepa- | temperature and il
TypHI U JABJICHUS. | pressure.
HMoamapsl | Hoamdapsl — MHO- | Polyhedron is a AT LS
rOrpaHHMKH, Kako- | geometric pattern
BbIMU  siBIsitoTes | of metal grains in a HIHA eTE=
3épHa MeTtasioB B | three-dimensional e HLE
TpEXMEPHOM IIPO- | Space.
CTpaHCTBe. AL
IHosoca IMosoca  ckouab- | Shear band is a B -0
CKOJIb:Ke- |keHusi — rpynna | group of closely
HUS omms3ko  pacmoto- | arranged slip lines. IR BLTE R
KEHHBIX JIMHUA
CKOJIbKCHHUSL. ’
IMocTrosin- | [locrosinubie, wiau | Unavoidable, or = ) %
HblC¢, WJIH | 00bLIKHOBCHHbIEC ordinary impuri-
00bIKHO- | mMpuUMecHu — 970 | ties: this group in- NGRS N
BeHHbIE Mapranen, u kpem- | cludes silicon, LR . =
nmpuMecH |HHWIA, a  Takke | manganese,  and
ATIOMHUHHM, Tak | aluminum as they (=3
Kak Bce OoHU npu- | are used for steel O
MEHSIOTCS npu | deoxidation. Sulfur
packucienuu crta- | and phosphorus are A7
mu. Takke mocTto- | also  unavoidable
47
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SIHHBIMM  TIpUMecst- | impurities as it s | 45 5 f ik —
MU ABIIFIOTCS cepa | impossible to com-
u  ¢ocdop, mo- |pletely purify steel TR &
CKOJIbKY mpu Mmac- | of them in mass THERE 5=
COBOM TMpom3BoA- | production.
CTBE  TOJHOCTBIO £ ll[128
ocBoOOAMTCS  OT
HUX HEBO3MOJXKHO.
Ipaswiao | IIpaBuio KOH- | Rule of concen- B 2 - F A
KOHIIEH- HeHTpaumii — npa- | tration is a rule
TpauMi BUJIO, TIO KOTOpoMy | that can determine Mo BAAE
MOXHO  ompejne- | a composition of i i AH B
JUTh COCTaB JIo- | any phase at any
60i1 (a3bl B m000# | point in the two- JI 3 I E L
Touke AByx(dazHo# | phase area of a
obmactu aumarpam- | diagram.
MBI
IIpenen IIpenen mnponop- | Limit of propor- Bl FB-17 7
npomnop- HMOHAJbHOCTH — | tionality is the
HHOHAJIb- | MAaKCUMAJBbHOE Ha- | maximum  stress Al P Ik LAl
HOCTH npsbKeHHe, npu | that retains the re- Z PRk
KOTOpOM coxpaHsi- | lationship between
eTcs mpomnopiuo- | tension and defor- VAR
HaJbHAs  3aBHUCH- | mation propor-
MOCTh MEXIy Ha- | tional.
npsDKeHUEM U Jie-
dhopmanuei.
Ilpenen Ipenen mnpouno- | Tensile strength is R FR-157F
NPOYHO- CTHM — Makcumaib- | the maximum
CTH HOE HampsbkeHue, | stress that material fEA AEWT R
npyu KOTOPOM HE | can withstand T NN
npoucxoaut  pas- | without fracture.
pylieHus: oopasia. VAR
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IIpenen

IIpegea Tekyue-

Yield strength is

JRHR  FR-f5 =

TeKy4ecTH | CTM — TmocTosiHHoe | the constant stress,
HampspkeHue, 1pu | which initiates | 7 N A0, i
KOTOPOM TPOMCXO- pldeth defo.rmatlon ATy AR
IUT IUtacThdeckas | without an increase
nepopmarms  6e3 | of the load. iz ig
YBEIIMYCHHSI  Ha- S .
Tpy3KH.
Ilpenen Ilpenes ympyro- Elas'tic limit is the M RR-FSER
YHOPYTOCTH | CTH — MaKCHMalb- | maximum  stress,
HOoe HampsikeHue, | by which deforma- e, fF
pu KOTOpoM Tmo- | tion disappears af- % AL
cie cHATHS Ha- | ter the load re-
=]
rpy3ku jaedopma- | moval. TN
IUST icue3aerT.
Ipumec- | IpumecHsblii aTtom | Impurity atom is & -]
HbIN aTOM | — Yy>KEpOJHBIN | a stranger atom in
Pl SRy & N
arom, Haxomammii- | the crystal lattice By, EfL T
cs B kpuctayummue- | formed by the host = - 81 1 [
CKOM peméTke, 00- | atoms. B
pa3oBaHHOI u3 F AT RN A%
aTOMOB OJTHOTO th
THUTIA.
IMpoxkanu- | [Ipoxkanusae- Hardnes§ pene- | mr ok (FEAL)
BaeMOCTb | MOCThb — JTO cCIlO- | tration is a steel
oy ) =] Lk
cobHocTh  ctanm | ability  to be | TE- =& HE
3aKaJuBaThCS  Ha ql%enched to a cer- | 47 . v i il il
OTIPEICIEHHYIO tain depth. N .
ryOuHy. b (&) BYRE
o
IIpomexy- | IIpomexyrounoe | Intermediate | i3 BG4
TOYHOE npeppamenne — | transformation is

49

An evaluation version of novaPDFE was used to create this PDF file.
Purchase a license to generate PDF files without this notice.



http://www.novapdf.com/

npeBpa- npespalienue  ay- | a transformation of | gy ’ 4 AE
1eHue CTeHWTa,  mpore- | super-cooled aus-
: . z= ;
Karomee B HHTEp- | tenite occurring M 550°C % M,
o .y N
Bajie ot 550 °C go | within the tempera T .
M,. ture range from
550 °C to M;. The
product obtained is
bainite.
P
Pexpu- Pexpucrainusa- Recrystalli.zation B B Ak-E
CcTa/UIM3a- | HIMOHHBIH oT:kur | annealing is a heat R N
IMOHHBIH | — TepMHUYecKasi o0- | treatment  opera- ‘B IBRER
OTKHT paboTka,  3akio- | tion, Whlch in- | =y z8 Tp 5
yaromqasicis B Ha- | cludes heating of
rpese nedopmupo- | the deformed metal DUk, DUTH BR AN
BaHHOro Merajuia | above 7, in order to T BN
Bpiie 7, ¢ nensto | remove cold work-
CHSITUSI HAKJIENa. ing. HT,
Pexpu- Pexpucrainiusa- Becrystallization B RB-1ER—Y
cTa/llIM3a- | Usl — TMpolecc 3a- | is a process of nu-
. S 7 = L /AN
uus pOXKIIeHUs U pocta | cleation and | I TE &KL
HOBBIX 3EpeH C growth .of NeW | &/ i
MEHBIIIEH TUIOTHO- | grains with a lower
CTBIO nedexroB | defect density Erh K
cpenn  nedopmu- | among the de- ol
(¢]
poBaHHbIX  3&peH | formed grains of
TOM ke (pa3bl. the same phase.
C
Crobona- CBoOoanasi sHep- | Free e.nergy .of % HHBE-%
Hasi JHep- | TUsl CHUCTeMbI — B | system is a portion
P ol = S =
TS CHC- | TEPMOJIMHAMUKE of the total energy, H H fE /2 15 1£
TeMbl cBoOOHOM  3Hep- | which  reversibly 12 Bz
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ruei HaswiBaloT Ty | changes with tem- AN N BE R AT
9acThb MOJIHOM | perature:
DHEPrUH, KOTOpas F=U-TS. L fe TH il
0o0paTUMO HU3MEHSI- I BB 4 BE
eTCsl C U3MCHEHHEM
=
TEMIIEPATyPHI: Ho
F=U-TsS.
Cuaymun | CuaymmH — Jd- Sllumln 1s acast- g A&4-DL R
TelHbId criaB Ha | ing alloy based on
i i LR OER i
OoCHOBe amroMuHMA | aluminum with ad- R =
¢ nobaBkoi kpem- | dition of silicon. ot
Y Fe}
HUSL.
Ckopocth | Ckopocth oxsax- | Cooling rate is a BHEE-%H
oxJaxae- |JeHusi — u3MeHe- | change of tempera-
HUA HUE TEeMIlepaTypsl | ture per time unit ’ i A
B C€IMHUILY Bpeme- | upon cooling. JEEERY AP
HU TIpH OXJIaXKe-
HUMU.
CkpoiTas | CkpoiTass Temino- | Latent heat (.)f B Ak
TeI10Ta Ta KpHCTaLImM3a- | crystallization 1s
zb
KpHUCTAaJd- | OMM — Terwio, Bbl- | heat released dur- MR H H e
JU3alMu | JeJSIoleecs B | Ing crystalhztdtwn F, (F &
nporiecce kpu- | due to the differ-
cTaJiM3allui  3a | ence in free energy H R t
CuéT paznoctu | of the liquid and B
(e]
cBoOOmHOI  9Hep- | solid states.
THH  KHJIKOTO W
TBEPAOrO  COCTOS-
HUSL.
CkpsbiTbie | CkpbiThie  npu- | Latent impurities 1= - BIE
NpUMecH | MeCH — 3TO KHCJIO- | are oxygen, hydro-
~r \
pon, Bomopon | | gen, and nitrogen; LR AL
a3oT,  TpuCyTCT- | they are present in
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BylOIIMe B J00OI | any steel in .V.ery DB
cTajqu B oueHb Ma- | small  quantities. B
aeIX KonmuecTBaX. | Methods of their > Al JL
Mertonbl ux xumu- | chemical analysis E we b
4ecKoro ompeje- | are very complex;
VAN —1 3
JICHUS oucHb | therefore, concen- Ea= SNp R R
CJIOKHBI, TI03TOMY ‘.tratior%s. of these AN ’ =
coAep:kaHHMEe HMX B | Impurities are not
oObIyHBIX  TexHU- | indicated in the or- & B 1E— ik
Yeckux ycioBusax | dinar technical
y y TR Y
HE yKa3bIBaETCH. standards.
o
Cayuaii- Cayuaiinbie npu- | Unintentional 1@- B - S
Hble TpH- | MeCH — K OTOH | purities. This i ) i
MecH rpynne oTHocarcs | group includes im- 5 A S 2
MIpUMeECH, rnorma- | purities getting into % AECE (
natomue B cranb | steel  from  the
u3 MarepuasioB | charge  materials 5 1) He
muXxThl (pynabl) Uiy | (ores) or acciden-
CIIy4aitHo. tally.
Cmeman- | CMemiaHHasi amc- Mlxeq dislocation BENM  -Hpng sl
Hasi Juc- | JoKauusa — Ju- | is a linear crystal-
o o . . V2 UVivs
Jokauusi | HeWHbIl  nedexr | line defect consist- BL A A BT
Kpuctajmyeckoro |ing of . edge' and HEE R A
CTPOCHHS, co- | screw dislocations.
)3
CTOSILIIUN U3 Kpae- Y R,
BOM W BHUHTOBOM
TACIIOKAIIUH.
Colupa- CooOuparenbnas | Collective re.crys- EREH H_joh
TeJbHast pexkpuctanau3a- | tallization 1s a
LEEL Y A RL
pexpu- uMsi — pocT ogHux | growth of some re- | — SRR
CTA/LUIN3a- | PEKPUCTATIIN30- crystallized grains F L s 5 1 B
uus BaHHBIX 3EpeH 3a | at the expense of
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cu€t npyrux. B pe- | others. As a result, e L (2
3ynprate cpeaHwii | the average grain
/4 /4 = L.
pasMep 3epHa yBe- | size increases. RERZ /i
JTMYNBACTCSI. R, RER
Il e
)
Comuayc | Conmupyc — nunus | Solidus is a line of Mo -2
Ha auarpamme co- | the ending of crys- .
CTOSIHMS, HMKE Ko- | tallization 1in the (1 #5 #H
Topoii Bce cruiaBhbl | phase diagram. Be- Y by %,
nanHou  cucremsl | low solidus all al-
HaxosTcs B TBEP- | loys of this system t % ZT,
JIOM COCTOSIHHH. are 1n a solid state. NS SN T PN
ok TE
CopOur Copbur — cwmech | Sorbite is a mix- BRA- EA5
kpuctaioB  ¢dep- | ture of ferrite and
N =]
puTa U UEMEHTUTa | cementite crystals wHIZ Rk
c paccrosinueM | with a distance of RS Y.
mexay aumu  0,3—| 0.3-0.4 um be-
0,4 mxm. IlpeBpa- | tween them. Aus- —H B 03
IICHUE ayCTCHUTA ‘Fenlte t.rans.forms _ 04 K. 1T
B copOMT mpoTeka- | into sorbite in the
eT Ipu Temmepaty- | temperature range | 990 - 640°C
pe 590-640 °C. of 590-640 °C. EELA% .EEM: ?U?—%
AN 7 NEIT I
Cpenne- Cpenneyriepoan- | Medium  carbon | -4
yIJepoamn- | cTble KOHCTPYK- | structural steels
CThle KOH- | [HOHHBIe cTajm | contain from 0.25 M 0.25-0.6%H7
cTpykum- | conepxkar ot 0,25 | to 0.6 % of carbon. th H
OHHbIE no 0,6 % yraepo- | They are used for
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CTaJIN na. Ilpumensiores | high-loaded  ma- | = 44/ 3% 4 52 |- 1y
U1 m3rotosyieHus | chine parts produc-
OTBETCTBEHHBIX tion. Machine parts B
neraigert  MamuH. | made of medium- il R 2= 1
Jletanu u3 cpenne- | carbon steels are
YTIAEPOIUCTHIX usually  subjected O 7K
cTaneu o0b14HO | to hardening heat EIDN i
MoABEpraroTcs yIi- | treatment: quench-
pouHsiromie  Tep- | ing and tempering B, Mm
Muuecko  obpa- [ to form a desired BEARN &
0oTke — 3akayike W | set of properties.
oTImycKy i Qop- TEHES
MHUpPOBaHUS HEOO-
XOJIUMOTO KOM-
TJIEKCA CBOMCTB.

Craymn Crasmm — cmuassl | Steel are  alloys -5 BT
xKeneza ¢ yriaepo- | based on iron with
oM, coxaepxkamue | the carbon content 2.14% o
menee 2,14 % C u | of less than S B S
nocrosHuele  Me- | 2.14 %; the amount
TAJTYyPTHYECKUE of inevitable metal- TfE Mn, Si,
npumecu Mn, Si, | lurgical impurities S, P, HETEM
S, P B xonuuectse, | of Mn, Si, S, P de-
3aBHCAIIEM or [pends on  the BhgEHEB®
criocoba  BBHITIJIAB- method of smelt- e
KH. ing.

Cramm ay- | Cramm aycrenuT- | Austenitic  steels | pg |Gk - B [Tk

CTEHHTHO- | HOr0 KJacca xa- | contain a signifi-

Iro Kj1acca | pakKTepHU3YyIOTCS cant concentration s sie, H
oonpmM  conep- | of alloying ele- N T =
KaHUEM neru- | ments. For  this

class of steels aus- | /o

PYIOLIUMX 3JEMEH-
TOB. AYCTEHUT B

OTHUX CTAJIAX SABJIA-

tenite is an equilib-
rium phase at room
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€TCsl PAaBHOBECHOM | temperature.
dazoii mpu KOM-
HATHOM  TeMIepa-
Type.
Craan Craqim  mapreH- | Martensitic steels Bk - Kfk
MapTeH- CUTHOro KJjacca | are  characterized
CUTHOI'O xapaktepusyroTcs | by a medium con- MR RE - &
KJjacca cpenauM  coxep- | tent of alloying ST E S BS
JKaHHEM jeru- | elements; the con-
pytorux sneMeH- | tent  of alloying s
toB. Ilocne oxima- | elements is 5—
xKaeHus Ha Bo3ay- | 10 %. Steels be-
xe c¢ Ttemneparyp | longing to this
Bhillie A.; Tpuod- | class have a mart-
peTalT CTPYKTYpY | ensite structure af-
MapTEHCHTA. ter air cooling from
the  temperatures
above critical ones
(Ae3).
Craan Craau nepautHo- | Pearlitic steels are BRYetR  -BRYEtA
nepJanT- ro kJjacca xapak- | characterized by a
HOT'0 TepusyroTcs  Ma- | low content of al- MR 2 - &
KJjiacca JIeIM cofepxkanueM | loying  elements. ST )
nerupytouux oie- | Steels of this class
MeHTOB. X cTpyk- | have a pearlitic
Typa Tmocie oxia- | structure after air
XKICHUS Ha BO3Ady- | cooling from the
Xe C TeMmepatyp | temperatures above
BhIlle A.; — Tmep- | critical ones.
JIUT.
Craim ¢ | Cramm ¢ ocodbivu | Steels with special | smp8 3
0CO0OBIMHM | CBOMCTBAMH — 3TO | properties possess
cBoiicTBa- |Trpynma wmarepua- | improved charac- 7] RS Rbl
JOB, B KOTOpBIX | teristics due to al-
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MU nyTeMm Jerupona- | loying, as applied AEETTE, *
HUS noBkIIIeH | to the specific ser-
. .- == [ia
ypoBeHb ompene- | vice  conditions. fem MR
NEHHBIX CBOMCTB, | Such specific con- M L) HASE F
NpUMEHUTENbHO K | ditions may in-
KOHKpeTHbIM  yc- | clude high tem- TR T 0,
JOBUSAM  pabOTHI p'eratures? corro- b B T ]
uznenus. Takumu | sive environments,
ocoObiMu  ycito- | high wear, etc. Dogmim, B
BUAMH pabOThl MO- M Ay BiE ] (1
T'YyT OBITH BBICOKHE
TEMIIEPaTypPHI, B 2,
KOPpPO3UOHHEIE
Cpelbl, WHTCHCHB-
HBI U3HOC U T. 1.
Crenennb Crenenb mnepeox- | Degree .of super- G- =
nepeox- JaxkaeHuss — pas- | cooling is a differ-
i g 5 5
JajKIeHusl | HOCTh MEXIy Teo- | ence between the | 1L/ HH
peTI/I‘IeCKOI/IU u | theoretical and ac- VR
¢dakTuueckoil Tem- | tual temperatures
nepatypoir  kpu- | of crystallization.
CTaJUTH3AIIHH.
Cyo03épuna | Cy03épna — yactu | Subgrains are HOIT - R i —
3epHa, pasopueH- | parts of a grain,
. /N EL W
THpoBaHHEe oTHO- | disoriented  rela- | HP /T, AL [
CUTEJILHO npyr | tively each othf.:r; 20N 100, HH
Ipyra Ha yroi Me- | an angle of mis-
. . =] =
nee 10° u pasge- | alignment is less /N P B SR o
néuHbie Manoyriio- | than 10°; subgrains
BBIMHU rpaHullaMH. | are separated by
low-angle bounda-
ries.
T
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Teépaocts | TBépaocTs — cro- | Hardness is an B B -h1 FLBH 5
coOHOCT,  Mate- | ability of a material
puaga COMNpOTHUB- | to resist penetra- — AT A K
JATBCS TPOHUKHO- | tion of  another ETHHIEE S,
BeHHI0O B ero mo- | body into its sur-
BEpPXHOCTH apyroro | face.
Tena.
Teépabie Teépabie cmasbl | Hard alloys are B 54 1t
CILIABBI W3TOTaBJIUBAIOT produced by sinter-
nyTeM  crhekaHus | ing powder mix- VIR AR K
cMecu mopomkoB | tures of carbides VE A i ik
KapOouaoB U Ko- | and cobalt.
OasnbTa. e B,
Texkcrypa | Tekcrypa — opu- | Texture is a struc- i AHFE [E] 1
EHTUpOBaHHass B | ture, oriented in
OJIHOM Harpasiie- | one direction as a , B H
HUU  CTPYKTYypa, | result of deforma- % H =B
BO3HUKaiomas B | tion, recrystalliza-
pe3yibTaTte ne- | tion annealing, K fAE HA
dbopmanuu, pekpu- | processing in the H ot 5 X B R
ctayum3anuonHoro | magnetic field, and
omxkura, o0pabort- | other influences. s
KH B MarHUTHOM
mojic W JIPyrux
BO3/ICCTBU.
Temmnepa- | Temmnepartypa Recrystallization | w5 HIEHBp_ ¢
Typa peK- | peKpucTajimu3a- | temperature is a
PHCTAJUIN- | IMM — MUHUMalb- | minimal tempera- e L H BT R T
3anun Hasg TemImepatypa, | ture at which the % K EEE
npu KOTOpod Ha- | process of nuclea-
yuHaeTcs rmnporliecc | tion and growth of o
3apOoXKICHUS U | new grains with a
pocta HOBBIX 3€- | lower defect den-
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peH, ¢ MeHblueH | sity begins in de-
MIOTHOCThIO  Jie- | formed grains of a
dekToB, cpenu ne- | metal.
(hopMUPOBaHHBIX
3E€pEeH MeTaa.
Teoperu- | Teoperuueckas Theoretical tem- |z B B -1
yeckasi TeMIepatypa perature of crys-
. N=| N
Temmnepa- | kpucrauiusauuu | tallization 1s a PEI EE T A B
Typa KpH- | — TeMIIeparypa, te@perature at e 5 40 B
cTajlyIm3a- | Ipu Kotopoil cBo- | which free energy
L]
110101 O6onnas  oHeprus | of a liquid state is AEFH S
Kugkoro u TBEp- | equal to that of a
noro  coctosHMA | solid state.
OJIMHAKOBA.
Termo- TenaocroiikocTy | Heat .r.es1stance 18 iR fF &R
CTOMKOCTb | — CIIOCOOHOCTH Ma- | an ability of a ma-
. . 42
Tepuasia COXpansTh | terial to  retain AT (650
TBEPAOCTh U U3HO- har'dness and wear FE) A BE [ —
COCTOMKOCTh TIpH | resistance at ele-
MOBBIIIIEHHBIX vated temperatures. HE ) 158 L AT i P
TEMIICpaTypax. 'I‘i E]/‘J ( }Eﬁ :J: %U
EYIHITIED
Tepmome- | Tepmomexannue- | Thermomechani- 7 o
XaHMYe- ckas  oOpadorka | cal treatment o
ckasg  00- | (TMO) — 3axmio- | (TMT) is a combi- (TMT) - f&fs
padoTka yaeTcsi B coueTa- | nation (?f plastic m E EHEK
(TMO) HUU TutactTudeckol | deformation of B
nedopmanuu crta- | steel, having an KX T8k
Jm B aYCTeHI/Il:HOM au.ster.nte structgre, T, SREENk
cocTosiHuu ¢ e€ 3a- | with its quenching.
kankoi.  @Dopmu- | In the TMT the WL, EHT
- | fi i 5 5
poBaHHMe CTPYKTY- | formation process W T

58

An evaluation version of novaPDFE was used to create this PDF file.

Purchase a license to generate PDF files without this notice.



http://www.novapdf.com/

pbI 3aKAIEHHOU
cranu npu TMO
MPOUCXOAUT B YC-
JIOBUSIX TIOBBIIICH-
HOH IJIOTHOCTH
JUCIOKAIMHA, CO3-

JTAaHHOUW HAKJIETIOM.

of the
steel structure oc-

quenched

curs in conditions
of a high disloca-
tion density due to
work hardening.

EX VAT TR R (]
PRI T,

Terparo- | Terparona.b- Lattice tetrago- HOPE 75 BRs-
HAJBHOCTh | HOCTh pemiéTkm — | nality is a measure
pemiéTkn | Mepa uckaxeHwus | of an a-iron crystal T BT Al
Kpuctajuimueckoi | lattice  distortion BATF o - K
peméTkn o-xene3a | caused by the in-
B MapTeHcuTe 3a | terstitial carbon at- A%, A il
CYET BHEAPEHHBIX 0m§ (in the mart- KIS T R S
aTOMOB yriiepojia. | ensite structure).
(NS
Turano- Turanosonbdpa- | Titan-tungsten B 24-h
Boab(ppa- | MoBble TBEpPAbIe | hard alloys are al-
MOBBI€ ciiaBsl  — 970 | loys composed of ft . ft
TBEépABIE | CIUIaBbl, UMeromIMe | titanium  carbide, I
CILIABBI B CBOEM cocTaBe | tungsten carbide,
(o603Ha- KapOun tuTaHa, | and cobalt (WC — &
YyeHue kapoun Boabdppama | TiC — Co).
«TK») u kobamer (WC —
TiC — Co).
Turano- Turanoranrano- | Titan-tantalum- B 24
TAHTAJIO0- | BOJb(paMoOBbIe tungsten hard al-
BOJIb (- TBépAbIe cmiaBsl | loys. Alloys com- H B 1t
pamM-oBble |— 3TO cImuaBbl, | posed of titanium . It
TBépAbIe | uMeromue B cBoéM | carbide, tantalum
CILIABBI coctaBe kapOunsl | carbide, and tung- F ool NG
(o603Ha- TUTaHa, TaHTajda W | sten carbide, as L
YyeHHe Bosb(pama, a Tak- | well as cobalt (WC
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«TTK») xe kobamsT (WC — | — TiC — TaC — Co).
TiC — TaC — Co).
Touyeunnie | Toueunbie ne- | Point Qefects of a FUBREE - 5L AR 1Y
nedexTol | pexTbl — nedektrl | crystalline  struc-
'fJ I ey
KpucTajinueckoro | ture are small in REE, EAE=
cTpoeHus, Kkoto- | three dimensions, N BhmE (=
pple Manmel B TpEX | no more than sev-
u3MepeHusax,  He | eral atomic diame- Jita) ER
0oJiee HECKOJIbKHX | ters. .They are .V.a- SR AR R
aTOMHBIX JHaMeT- | cancies, interstitial
poB. OTO — Bakal- | atoms, and impu- LR
CHH, MEXYy3eIbHbIe | Iity atoms. 1% =
. -
aTOMbl WU TIPHMEC-
HBIC ATOMBEI. ZLR VAN BRI
T
Tpanc- TpanckpucraJ- Transcrystalliza- BER- B4 5
KpucTajd- |Jau3anMsa — 970 | tion appears in the
Ju3aums cpacTaHue 30H | ingot structure if 7] 5 4 BE FH SR
CTONOYAThIX KpH- | zones of columflar R Bk &
CTaJUIOB,  pacTy- | crystals  growing
. =E 12
mMx OT mpoTuBo- | from the opposite X o fE It 16 B
MOJIOKHBIX cTeHOK | walls of the mold . 1F SIS
¢dopmbl. B stom | grow together. In
ciydae 30Ha Kpyn- | this case, the zone [CRCIN 2 EPN T
HBIj( 3epéH OKpyT- | of <.:0ar.se equiaxial WX
jgor  Qopmel B | grains is absent.
CIIUTKE OTCYTCTBY-
er.
Tpooctur | Tpooctur — cmecs | Troostite 1s.a mixX- | F k- ]
KpuctamioB  ¢ep- | ture of ferrite and
puTa M IEMEHTUTa | cementite crystals 0.1-0.2 FCKHY
c pacctosiuuem | with  the | inter- kB 1k
Mexay miactuHa- | lamellar  distance
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pPas3JIMIHOC  KOJIU-

YECTBO JIETUPYIO-
IUX  DJIEMCHTOB,
o0bryao  Cr, Ni,
Mo, W, Mn, Si, B
cymmMme He Goiee 3—
5 %, 1 49acTto OKoO-
0 0,1% wu3mens-
YUTEJIEH 3€pHA —
V, Ti, Nb, Zr.

OOblyHast  TEpPMHU-

ally Cr, Ni, Mo, W,
Mn, Si
bined

tions of no more
than 3-5%; and
often about 0.1 %
of grain refiners,

In com-
concentra-

such as V, Ti, Nb,
Zr are  added.
Normally, heat

treatment of such

mu ¢epputa u ue- | of 0.1-0.2 um be- | =tk iR AHy
MCHTHTA 0,1— | tween them.
0,2 MKM.
y
Ynapuas Ynapuas Bsi3- | Impact strength is i M- LY
BSI3KOCTh | KOCTb — MexaHu- | a mechanical char-
yeckas xapakrtepu- | acteristic, defined J1PERE . HI TR
cTuka, ompenense- | by the  impact =y
Masg Mpu wucnbiTa- | bending test as the
HUSAX Ha ynaapHeiid | work of a sample SRR
m3rud kak pabora | fracture, related to o b 37 b
paspymieHuss  00- | the cross-sectional
pasia, oTHecEHHas | area. MmiHFERN M I
K TUIONIAJH TIOTe- B R RS R T
PEYHOTO CEUCHHUSI.
pdln et
Yayu- Yaydumaembie Heat-hardenable H (b ) -
naeMble (cpeaneyruepoan- | (medium-carbon)
(cpenne- cTbie) craam — | steels. They con- il
yriaepoau- | yiaydmaembie cop- | tain 0.3-0.4 % of C | = 2 03 —
CThI€) Ta crtanu coaepxkar | and various alloy-
CTAJIH 0,3-0,4% C wu|ing elements, usu- 04%, Haar

[F & & A& a1k
JC# Cr, Ni, Mo,
(H
3 —

W, Mn, Si,

=
5%) , 1 0.1%H
Y T |

Ti, Nb, Zr) o

(v,
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yeckas 00paboTka
TaKUX CTallen — 3a-
KaJka B Macio H
BBICOKH I (550—
650 °C) otmyck.

steels includes oil
quenching and
high tempering

(550-650 °C).

¥k HHB
MG E B

(e ) A
(550 - 650°C)[H]
Ko
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Yopyras | Yopyras nedgop- Elasti'c deforma- W -2

nedopma- | mamust — gedop- | tion is a recover-

A Marus, koropas | able  deformation fof )i il
ucuesaeT nocie | that disappears af- LI I .
cHATUS  BHemHew | ter removal of the
Harpy3KH. external load.

YcaoBHblii | YeaoBHbli  npe- | Conventional | MBI FB-1

npeaesa nea Tekydectu — |yield strength is B

TeKy4ecTH | MaKCUMalbHOE Ha- | the maximum | 2 7HEB e,
npsbKeHHe, npu | stress during which A 158 42 PN
KOTOpOM oOcTaTou- | the permanent de-

Hasg  gedopmanus | formation after the (G S S e i
nocyie cHATHS Ha- | load removal does CEE 02%)
Ipy3kd He mpeBbl- | not exceed a prede-

maeT 3apaHee 3a- | termined value M i K
naHHOM BenmuuHbl | (typically 0.2 %). 1

(0651400 0,2 %). °

()]

®Pa3a ®aza — oxxopox- | Phase is a homo- | yg_=  rhisz4py
Hasg 4acTb cucrte- | geneous part of the .

1 T/, .
MBI, OTACNEHHAs OT | system, separated = B 73 F
IpyTUx yacteil | from other' parts by ANHL. K52
CHUCTeMBI TIOBepX- | the interface,
HOCTBIO  pasnena, | across which the fEfRERM T
IIpH IIEpexoae ue- | properties,  struc- B R, 1E
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pes kotopyto | ture and chemical WHEE, W W
CBOMCTBa, CTpPYyK- | composition
Typa u xumude- | change abruptly. (N fik
CKUHA COCTaB Me- AN T
HAIOTCS CKA4uK000-
pasHo. 2,
®epput ®epputr — TBEp- | Ferrite is a solid FEik- 1F o-
IbIiA pacTBOp yrie- | solution of carbon
poaa B a-xkenese ¢ | in a-iron with the N [ TR R . R
npeaenpbHo  pac- | maximum solubil- *Z B 0.02%
TBOPUMOCTBIO ity of 0.02 %.
0,02 %.
X
Xumuko- | XMMHKO- Chemical heat | [-22 3 _joim
TepMu4e- | TepMuueckasi 00- | treatment (CHT) .
ckass  00- | paGorka (XTQ) — |is a process of al- £ € i A
padoTka 3TO mpouecc u3Me- | tering the chemical N WIVERTE
(XTO) HEHUsI XMMHYecKo- | composition  and
ro cocraBa u | properties of a TAE By
cBOMCTB  moBepx- | product surface 1 2 i M i
HOCTH m3aenus | under the influence
oJ1 neiicteuem | of  the elevated B R
TeMmeparypsl | | temperature  and
okpyxaromeii cpe- | chemically active
bl 3aJaHHOTO co- | environment of a
CTaBa. certain  composi-
tion.
Xosognasi | XosogHasi ne- | Cold deformation | 3  J2_4 1= {5 H
nepopma- | popmanuss — jne- | is a deformation at i B
nusi dhopmanus npu | temperatures below n it S LT Al
TeMmrneparype Hmwke | the  recrystalliza- T sk
TeMIepaTrypel pek- | tion one, which
pUCTAITU3ALIMH. leads to metal
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[MlpuBoguT k yn- | hardening. T, ARt AR,
POYHEHHIO MeTal-
na.
Xpynkoe | Xpynkoe pa3spy- | Brittle  fracture | pe i 2 5 ok
paspymie- |meHue — paspy- | develops under the
HHE HIEHUE, pa3Bu- | influence of inter- GO L]
Baroleecs nox | nal energy. W 2R
JNEUCTBUEM  BHYT-
PEHHEN DHEPIUU. N ER S
e,
1T
HemenTa- | llemenTauus — | Case hardening, | ; 2 i %,
11078 MpU  LIEMEHTALUU | Or carburizing.
MOBEPXHOCTHBIN The surface layer FE B
cioi peramu ym- |[of a  part is M 0 8
pounsieTcst 3a cu€r | strengthened by
1 y3uoHHOTO diffusion saturation | A MBEIE  1THY
HacellieHus  ero | with carbon and Vs N T 1R 3] s
yriaepoaoM U 1o- | subsequent
cienyromei  3a- | quenching. 1k,
KaJIKH.
IHementur | llemenTur — Xu- | Cementite is a B k- M B
MUYeckoe coenu- | chemical com-
HeHue keneza ¢ |pound of carbon R ead-
yriaepoaoM, kap- | and iron: iron car- FesC.
onp xenesa FesC. | bide FesC.
Hementur | HlemenTur  mep- | Primary cemen- —RB -k
nepBHY- BHYHBII — IleMeH- | tite 1S cementite
HbIH TUT,  oOpaszoBas- | formed from a lig- 1l B Y 2
mIrics U3 Kuakoro | uid state. 1k,
COCTOSTHUS.
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Hementur | [leMmeHTUT  BTO- Secon.dary cemep- —RB A-fE
BTOpHY- PMYHBIA — IIEMEH- | tite 1S cementite
HbBIH TUT, BbIAENUBIIUHU- | precipitated  from (HLECHR) A
cia u3 TBEpAOrO | the soyd solution S 1k,
pacTBOopa — aycre- | (austenite).
HUTA.
HemenTur | llemenTuT  Tpe- Tertlz?ry ceme.n- =XkE -
TpeTH4- THYHBIM — IIEMEH- | tite 1S cementite
HbBIH TUT, BbIIENUBIIUHU- | precipitated  from C =& b
cia u3 TBEpAOrO | the 'sohd solution HHS A,
pactBopa — ¢eppu- | (ferrite).
Ta.
emen- HemenTyemasn Case-hardening 25 B &
TyeMasi crajgb — qns ue- | steel has a low
=
CTaJIb MEHTAIMu OOBIYHO | carbon content | & (0.1 — 0.25%)

npumensitores cra- | (0.1-0.25 %),  so 10| T
JU C HU3KUM co- | that after carburiz-
nep>kaHueM  yrie- | ing, quenching and LOREE | %
pona (0,1-0,25 %), | low tempering to K AR E A
yTOOBI TIOC)IE IIe- | obtain a solid sur-
MeHTanuu, 3akai- | face layer and a AE 15 21 3K 1 A
KM W HU3KOTO OT- | tough core. Surface YA R M
nycka  nouyuuth | hardness after such
TBEpABIA  1OBEpX- | treatment is about | Y th Fil o
HoctHpld cnoi m | 60 HRC, and the |
BA3KYIO CepileBu- | core hardness is = BE, RE
ny. TBépaocts mo- | 15-30 HRC. BE A
BerIV{OCTI/I nocne 60HRC . i i i
Tako 00paboTKH
COCTABIISIET J& af 15 - 30
60 HRC, a cepaiie- HRC.
BUHBI - 15—
30 HRC.
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HenTpbI Hentper  (3apo- | Centers  (nuclei) | = 45 2y 545 5=
(3apoabi- | apimm) Kpucraji- | of crystallization
M) KPpH- | JM3a0MU — MeJb- | are tiny particles of mE o,
cTa/uIM3a- | Yaillmye 4YacTulbl | crystals arising in 1E W6 1 v B g 1
101071 KpuCTalioB, Bo3- | the liquid being
HUKAIOIKe B XUJ- | super-cooled to | FIPHAL
KOCTH TIpH Hajiu- | some degree.
YUHU KaKOM-TO CTe-
MEHU TepeoxIIax-
TCHMSL.
Huanupo- | HuanupoBanue — | Cyaniding is a 18 AF Ak
BaHue mporecc Hachimle- | process of the sur-
HUA ToBepxHocT- | face layer satura- /AN B I i1
HOTO CJIOS a30ToM | tion by nitrogen BATIEE B
u yrieporom B |and carbon in a
KUJIKOM cpene. liquid medium. fio
B |
Yuciio Yucao uenrpoB | Number of crys- %R -1E i
LEHTPOB Kpucrammsanuu | tallization centers
KpHUCTAJd- |— 4YHUCIO 3apoxk-|is a number of ’ VRZN
JU3allMU | JaImuxcs B eau- | crystals nucleating WOk B R R B
HUILY BpeMeHH | in a unit of time
KPUCTAJUIOB, TMpH- | per unit volume. o
XOISITIIAXCSI Ha
eANHUILY 00bEMA.
YyryHsl Yyrynsl — cruiaBsl | Cast irons are al- - B
xeneza ¢ yriaepo- | loys based on iron
JI0OM, COJIepJKallluie | containing  more | >~ Ej VN
6onee 2,14 % C wu | than 2.14 % of car- 2.14% ., MW E A
MOCTOsSIHHBIE ~ Me- | bon and unavoid-
TaJUTyprudeckue able metallurgical | Mn, Si, S, P A
npumecu: Mn, Si, | impurities, such as L
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S, P. Mn, Si, S, P.
11}
Hlapuxo- | Hlapuxonona- Ball bearing steels B & -EH
NOAIINN- | INIMITHUKOBBIE are steels used for
HUKOBBIEe |cTajam — cTanu, | rolling bearings Tl 35 25 2
CTaJIN nmpuMeHsieMble i1 | manufacture. K .
U3TOTOBJICHUS
MOJIIINUITHAKOB  Ka-
YCHMSI.
IlITammo- | lllTammoBbie cTa- | Die  steels are e e B2
Bbl€ CTAJM | JIM — CTaju, npu- | steels applied for
MeHsieMble Ui u3- | manufacturing of PRI N
rOTOBJIEHUSI HWHCT- | tools used  for fe hl ot
pyMeHTOB, Heo0- | metal forming by
XOIUMBIX JUisi 00- | pressure, such as MER, (HT
paboTKK MeTayyioB | stamps. HEE M
TaBJICHUEM, TaKUX
KaK [ITaMIIbl. FEn T T
B, )
)
IBTEKTH- | IBTEKTHKA — | Eutectic is an HE.— 5
Ka MUKpPOCTPYKTypa | easy-melting me-
criaBa, mpexacTas- | chanical mixture of , B
Jsro1as coboit | small crystals of MM R BT
JIETKOIUTABKYIO Me- | two or more phases
XaHUYECKYI0 cMech | precipitated simul- t i A
MEJIKUX, OJHOBpe- | taneously from lig- AR E K5,
MEHHO  BBIJEIHB- | uid.
IIUXCS W3 JKUIKO- & AL RIE
CTH JIBYX Win 0o0- N
jJee BHJIOB KpH-
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CTaJIJIOB.
OBTeKkTH- | IBTekTHYeckuii | Eutectic alloy is t 5244 A A
YecKuii cIiaB — cIuias, | an alloy having the
CILIAB HMMEIOIIHI Hau- | lowest melting & < R R
MEHBIIYIO TeMIle- | temperature for NN=F =
patypy miaBieHus | this alloy system.
JUISL JQHHOW CHC- {REYIA R
TEMBI CILIaBOB.
IBTEeKTO- | IBTeKTOMA — Mc- | Eutectoid is a me- FE 7 A - M [ AH
10| xXaHuueckasg cMmech | chanical mixture of
OJIHOBpeMeHHO 3a- | small crystals of Al AT AHER
poknaromuxcs B | two or more phases L EE /)
TBEPAOM pacTBope | arising simultane-
MEJKUX Kpuctai- | ously in a solid so- L I HLAK T &
JOB NBYX miu 0o- | lution. e
nee (das.
IBTEKTO- | IBTEKTOMJIHAS Eutectoid steel is itk -5 B
UaHast crajgb — ctanb c |steel with the car-
CTAJIb cojepkanuemM yr- | bon content of 0.8%H o B
jaepoja 0,8 %. | 0.8 %. The struc- = fy 2 V¢
Crpyktypa B o0TO- | ture after annealing
AOKEHHOM CcOCTOsI- | 1s pearlite. {8
HUU — TICPIIHT.
IBTEKTO- | IBTEKTOMTHOE Eutectoid trans- HiF  (b-2ME
HaHOE npeppamenne — | formation is a
npeBpa- TpeBpalieHue solid alloy trans- v A A
HIeHue clIulaBa, Haxojad- | formation into a MDY FW
merocst B TBEpoM | mechanical — mix-
COCTOSIHUM, B Me- | ture similar to a AR AL
XaHUYECKYIO eutectic one. Crys- R A Y
cMech, MoJI00HYIO | tals of two or more
HBTEKTUYECKOM, phases precipitate o
OJTHOBPEMEHHO
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MOJIYIUIOCKOCTb,
oOpasyrolasi Kpae-
BYIO JTUCJIOKAIIHIO.

atomic half-plane,
which
within the crystal

terminates

BBIIEIISTFOIIIAXCS simultaneously.

KPUCTAJIJIOB JIBYX U

oonee (das.
JKeTpa- Jkerpamiiockocts | Extra atomic A B - Y
IUIOCKOCTh | — JIMIIHAS aTomHas | plane is an extra

PR B~ R
Mo PRAREYSE A

and forms the edge | #m A, fl A5t

dislocation. W1 43 S
(CUTR 7 NS S N R
e, EFP
[T AN S
[filo
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AJipaBUTHBIN yKa3aTeJb TEPMHHOB M CJIOBAPHBIX CTATEH

CioBapHas cTaTbs cTp.
A 4
Aer 4
A 4
Aem 4
ABTOMATHBIE CTAJIH 5
A3oTtHpoBaHue 5
AnuTupoBaHue 6
AmopdHBIif MaTepuai 6
AHH30TpONHUS 6
AyCTeHHUT 7
b 7
ba6our 7

besBonbdppamoBbie TBEPIbIE

CIUIaBbI 7
be3anddysznonnoe npeppamieHue 8
beitHut 8
beinble yyryHbl 9
beckucnoponas kepamuka 9
Bonpmeyrnoas rpanuia 9
bopupoBanue 10
bpon3za 10
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CioBapHas cTaTbs cTp.

beicTpopexyiue cranu 10
B 11
Bakancus 11
Bepxuuii 6eitnut 11
BunroBas nuciokanus 11
BryTpukpucTamMTHas JTUKBALIM 12
Bosspar 12
Bropuunas kpucTamin3anus 13
Bropuunas pekpucTaminzanus 13

BricokoTemnepatypHasi TepMoMe-

xaHuueckas oopadborka (BTMO) 13
Bsaskoe paspyuienue 14
r 14
["a3000pa3ubIil KapOropU3aTOp 14
["opsiuas nedopmanus 15
A 15
JlanbHM TOPSIA0K 15
Henapur 15
JledopmalioHHbIN HAKIED 16
Hedopmarnust 16

JlnarpamMmma COCTOSIHUSA

(dazoBas quarpamma) 16
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CioBapHas cTaTbs cTp.
Jlncrnokanuus 16

Huddy3nonnoe npeppaiieHue

B CTaJIH 17
Hudbdy3us 17
JI0PBTEKTUUECKHH CILJIaB 18
JI0PBTEKTOMTHAS CTAJIb 18
JypanroMuu 18
K 19
XKaponpouHsle cTanu 19
Kapocroiikue cTanu 19
3 19
3akajka 19
3aKkajJuBaeMOCTh 20
3a’BTEKTUYECKHUN CILJIaB 20
3a’BTEKTOMIHAS CTAJIb 20
30Ha PaBHOOCHBIX KPUCTAIIJIOB 21
30Ha CTONOYATHIX KPUCTAILIOB 21
30Ha TPAHCKPUCTALIU3ALNHU 21
n 22

NneanbHas KkpucTauinuyeckas
pemeTka 22

N3HOCOCTONKHE CTAIN 22
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CioBapHas cTaTbs cTp.

N3oTepmuueckuit pacnasu 22
NHCTpyMEHTAIBHBIE CTAIA 22
K 23

Kap6unoBonshpamoBbie TBEPIbIE

cruiassl (BK) 23
KapOropuszarop 23
Kepamuueckne matepuansl 24

Kepamuko-meramnuueckue

MaTepuabl 24
KoMmno3unnoHHbIE MaTepraibl 24
KoHcTpyKIIMOHHBIE CTAIH 25
KpaeBas nucmokanus 25
Kpucramnumsanus 26

Kpucramnorpaduueckas
OPUEHTUPOBAHHOCTH 26
Kpurnueckas ckopocTb

OXJIAXKICHUS 26
Kputnueckas creneHb

nedopmanuu 27
Kputnueckuii pazmep 3apojabliia

TPELIUHBI 27

KpynHozepHucTas cTpykTypa 28
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CioBapHas cTaTbs cTp.

JI 28
JlaTtyHp 28
Jlernpyrommue 371eMEHTBI 28
JlernpoBaHHas cTajib 28
Jlenebyput 29
JleneGyputHbie cTanu 29
JIérkue cruraBsl 29
JIukBanus 30
JIukBunyc 30
Jluneitnbie nedexTsl 30
JInHus npenensHON
pPacTBOPUMOCTH 30
JIuHua crkonbXeHus 31
M 31
MautoyriioBas rpaHuna 31
Maprencur 31
MapTeHCUTHOE MpEBpAILCHHE 31
MEeXKIIIOCKOCTHOE PacCTOsTHUE 32
Mexy3enbHblil aTOM 32
Meinko3epHucTas Kopka 32
Menko3epHucTas CTpyKTypa 32
33

Mexannueckue CBOMCTBA
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CioBapHas cTaTbs cTp.

MukpocTpyKTypa CcIijiaBa 33
MoaudunupoBanue 33
MoHokpucTani 34

MHOKECTBEHHOE CKOJIbKCHUE

IUCIIOKALAN 34
H 34
Haxnen 34
Hanpsixenne mexaHn4eckoe 34

Hepxagerorue (KOppo3nOHHO-

CTOMKHUE) CTaln 35
Huxuuii 6eiiHuT 35
HuzkoyrnepoaucTeie KOHCTPYKIIU-

OHHBIC CTAIH 35
HuzkonerupoBaHHbIE CTPOUTEIIb-

HBIE CTaJIU 35

HuskoremneparypHas TepMoMexa-

Huueckas oopadorka (HTMO) 35

Hutponemenranus 37

Hopmanuzanus 37

0] 38

O6bEmHbBIE NeDEKThI 38

OxkcupnHas Kepamuka 38
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CioBapHas cTaTbs cTp.

OcTaTo4HBbIi ayCTEHUT 38
OtapIx 39
OTxur 39
OTtnyck 40

OTyckHasi XpynKoCcTb BTOPOTO
ponaa 40

OTtiyckHasi XpylnKoCTbh IEPBOTO

pona 41
OTnymieHHbI MApTEHCUT 42
I 42
[lepBruHas KpucCTaIIIA3aAUA 42
Ileperpes 42
Ilepexor 43
ITepnut 43
IIepnutHOE IpEeBpaleHUE 44
[Inactuueckas aedopmanus 44
IInacTuyHOCTH 44
I1710CKOCTh CKOMBKEHMS 45
IImoTHOCTH IUCIOKAINN 45
[ToBepxHOCTHBIE 1e(PEKTHI 45
ITonuronusanus 45
ITonukpucramn 45
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CioBapHas cTaTbs cTp.

[TomumopdHoe mpeBpalieHue 46
[HonumopdHbie MoaubUKATUN 46
[Tommsapel 46
ITonoca ckonbxeHus 46

ITocTosTHHBIC MIIH OOBIKHOBEHHBIC

IpUMeECH 47
IIpaBuino KOHLEHTpALIMI 47
IIpenesn nponopuHOHAIBHOCTH 48
IIpenen npoynoctu 48
IIpenen Tekyuectu 48
IIpenen ynpyroctu 48
[IpumecHbIi aTOM 49
[IpokanuBaeMoOCTh 49
[IpomexyTOUHOE MpEBpALLICHHE 49
P 49
Pexpucraiuin3aliuOHHbBINA OTKUAT 49
Pexpucrannuzanus 50
C 50
CB00OO/IHAS DHEPTHS CUCTEMBI 50
CuiymuH 51
CKOpOCTh OXJIAXKAECHUS 51
CkpbITas TEIIOTa KPUCTAIUIM3ALUN 51
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CioBapHas cTaTbs cTp.

CkpbITBIE TPUMECH 51
CnyvaitHple npuMecu 52
CwmemanHas TUCIOKALMS 52

CobuparenpHasi peKpucTalin3a-

s 52
Conunyc 53
Copbut 53

CpenneyriepoaucTbie KOHCTPYK-

[IAOHHBIE CTaINA 53
Cramu 54
Cranu ayCTEeHUTHOTO Kjlacca 54
Cranu MapTEHCUTHOTO KJ1acca 55
Cranu nepauTHOro Kiacca 55
Cranu ¢ 0coObIMH CBOWCTBAMHU 55
Crenenp nepeoxiaxIcHUs 56
Cy03épHa 56
T 57
TBEpHOCTH 57
TBEpabIe CILIaBEI 57
Tekcrtypa 57
TeMneparypa pekpUcTaIn3auu 57

TeopeTnueckas Temmneparypa
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CioBapHas cTaTbs cTp.

KpUCTAJIU3aLUU 58
TennocTonKkocTh 58
Tepmomexanuueckasi 00paboTka 58
TeTparoHanbHOCTh PELIETKH 59

TuranoBoab(hpaMoBbie TBEPIbIE
crutassl (TK) 59

TuranotanTanodoibhpamMoBbIe

tBEpABIE craBkl (TTK) 60
Toueunsie nedeKTbl 60
Tpanckpucramnuzamnus 60
Tpooctur 61
Yy 61
VY napHast BI3KOCThb 61

VYyuiaemsie (CpeIHEyTIEpOIn-

CTBIC) CTaIu 62
Ynpyras nedopmarius 62
VY CII0BHBIN IIpeesl TEKy4eCTH 62
()] 63
daza 63
®eppur 63
X 64

XUMHUKO-TepMUYecKas 00paboTka

79

An evaluation version of novaPDFE was used to create this PDF file.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

CioBapHas cTaTbs cTp.

(XTO) 64
XononHas aedhopmanus 64
Xpynkoe pa3pylieHue 64
1T 65
LlemeHTamus 65
LlemenTuT 65
IlemeHTUT EPBUYHBIN 65
I{eMeHTUT BTOPUYHBIN 65
IleMeHTUT TpETUYHBIN 65
LlemenTyemas craib 66
LleHTpBI KpUCTAIIU3AUN 66
[{nanupoBaHue 67
i | 67
Yuco HeHTpOB KpUCTalIn3aluu 67
UyryHsl 67
11 68
[ITapuKONOAIINUITHUKOBBIE CTAIIN 68
[IItamMnoBBIE CTAIH 68
9 68
OBTEKTHKA 68
OBTEKTUYECKHUN CILIAB 69
OBTEKTOU 69
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CioBapHas cTaTbs cTp.

OBTEKTOUIHAS CTAJIb 69

DOBTEKTOUIHOE MTPEBPALIEHUE 69

DKCTpaniaoCKOCTh 70
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YyebHoe n3gaHue
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