&

/.187:001.4

&- b ARKTEERER  UDC 1185

<

&

GB 7232817

ERAMEBITZRIE

Terminology of metal heat treatment

ARG — T SRALETERAMENERRE, HHA LI,

KSR BHNTILHARE, MARBROOXER EHREER) | FGEE LR RRX
B, RIEBREL LR (ERHEAGEEEY REAE SRR AEREX (R0 Uk
FERARREE L. TIRBE D ERZEUE X 0E, WXMELEESEIH R SEMETRIEBNERK
HRRBN BRI AR, Mo ARX MR 53R4T ER MU EEXE, &% RECIR
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1 Bk
1.1

heat treatment

%I%“ﬁﬁﬁﬁ“ﬁ%ﬁ%ﬁ%éﬁﬁﬁﬂﬁbﬂﬂ ﬁﬁﬁi@ﬂluﬂﬁﬂ?ﬁgwﬁiﬂ%ﬁﬁﬁﬁéﬁﬂi
Zo

lL,\ﬂ{}

core

P THNBNARR (R) RS R E E BB .

Bk

bulk heat treatment

St THRE T EEIMBRRLE TER G,

fe2E b

thermo-chemical treatment

 RBERRASTHET —ERENEENRIRE, EF—HBRLHTEBACTHERE, Dk

BAERS  AARE AR TS,
eawmz

compound layer

RU¥RA R EERNENBENRING B, HEEE—HREHBATESEESE
TRERGILEY.

FHE

diffusion zone

THSHERLER,BANTELDRSEERKN, REGT—BIELE LFHOB—E.
RERbE

surface heat treatment

ﬂﬁI#ﬁEﬁﬁ%&tﬂuﬂiEHﬁfﬂfﬂﬁﬁﬁﬂgIZ

JREALLE

local heat treatment
partial heat treatment
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§ DUR T R— R R LA A T A B T 2,

P st

conditioning treatment

KR B T RA R ENERMRESEENTE AR FTHRERLE .
HE R E

low-pressure heat treatment

vacuum heat treatment

ERT AN ASESRE DT mRREETE,
Kb

bright heat treatment

THEmREBEPEAREL, FRERFERNRLERTIE,
R R

magnetic heat treatment

ERGHHTREENITE,

RS ERGE EBHSFAGE)

controlled atmosphere heat treatment

TERT SRR 53 BT E i P AT IO GL I8, FERHIE THRE R B F R AT AR A —1F
S R REET RORAL B th AT R RIPSFRE R

E ik b

electrolytic heat treatment
Eﬁ%%ﬁﬁ@ﬁ¢,EW%@&&I#EM&Z@MME%%E ﬁﬁﬁ%ﬂﬁﬁ%Mﬂ
HBEE R DA A TR E T,

BTEHACE (EGRERGE) (SETHRGE)

plasma heat treatment

jon bombardement heat treatment

glow discharge heat treatment
ERF—-ARSEMBSESSDREATE (B8 RBP4 BT A ab B
I,

AR Rvib 78

heat treatment in fludized beds

EEFTRRPERRE kmﬁﬁﬁ?ﬁﬁ¢,ﬁﬁM%ﬁ&ﬂ%%EMIZ

FouE (b=

stabilizing treatment

stabilizing
ﬁiﬁm,ﬁ%ﬁ$fﬁ,UEI#%&ﬁRTﬁkﬁﬁEﬂEE@Wﬁﬁﬁmﬁﬂ —Fh#
LHETZ,

ARG (ARG HE)

thermomechanical treatment (TMT)

¥EH T ARG BRENG S, DREMRIFHENES TZ,

sk
2.1

PALETE A

thermal cycle

time-temperature cycle
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heat treatment cycle
S\ Tees A R B R B R 2 A R

2.2 IR OmPsin)

@

¢ - heating schedule :

, Ptk 22 1 78 b B BR T LE RO ] — RBE B
2.3 gk .

heating curve
T BE A ER o
2.4 T
preheating
AANERS 0 T HOEE, BHIEFS, EMASIBARE 8, £ T -KRIBRRTRARE,
HZ SRR . |
2.5 FHERHE
heating up time
T# RS TE AL B R A AV HE.
2.6 nRGEE

heating rate

&

rate of heating
LB R T IRE, 7E% TR X ia iR MR EAF S
2.7 gEm#A '
through heating
T %tk ik 1 SR RO AT o
2.8 Rk
surface heating
U TR TS B EREREAMA.
2.9 A
controlled heating
R TE HIRE B TR I #
2.10 EREmnk
- differential heating
# B R s e T ch =tk R BRIk,
2.1 FEmi
local heating
selective heating
R T — R FE e 3 5y AT B R
2.12 YriEshm# (HREEMA
scanning heating
T BRI TN e E SRS, X TR TRIM AR,
213 pesk
spin heating
TR ABREAT BE s it T Rm#R.
2.14  mririndk
pulse heating

RIFEER. SROERETRIIR,
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2.1
4

°2.18

W

NS AT

induction heating

) P FEL R R B 7E L4 P 7= A IR IR T8 L4 Ik
R
holding

- soaking

2.17

THERERE T, BRAE—EMELERE,
RIGIREE

holding temperature

soaking temperature

THREFEROERE.

TRIR M 1R]

holding time

soaking time

THEEERE TR A

BRI

effective thickness

TH RO R RRR, mikIEi B8 fhE et ] e U RE B R E, NHZABEERD
HATHHEREE.

kAL

austenitizing

BRGAHRE Acs B A S0 E, DIKBES SRy B G ARNRIER S R KK, mE
FEERINA, NIRRT 5E 2 B KK,

B LREE

austenitizing temperature

T AT REE R HREERE.

B RO LR H]

austenitizing time

T 7 B R AL TR R IR A IR

S UBHIRE)

controlled atmosphere

A AT E U E oy h SR A Y, RATESENENRY T AR ETER.
RE LB SR DR B 8 IR E A . Bk

& S )

endothermic atmosphere

FER AL A SR T R sE 28R RO T B Sk

BRI

exothermic atmosphere

BRES (RRK. . ARS) B—EhfS5ESSREIE, SBARRfE RS R
(Z37aaat )

protective atmosphere
EAEBETHREFEIMLSERASARREELRBBHSE.

SR

neutral atmosphere
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EATEET, RogmisBREASRERME KNSR

s

- RlARE-)

oxidizing atmosphere
EATRETSHENASBEREEASRERERMRMBTH.
BESH

reducing atmosphere

TEATERE T A LMERAYE RS

3 REX

3.1

3.2

‘3.3

3.4

3.7

KAV

cooling schedule

PAbER IR ch % AR B AT HUE RO ] — IR B

REEE

cooling rate

rate of cooling

THRER, EANMEN—EXHRE —CHORER, REENENTRE,
I (R pk it R e A B

critical cooling rate

R 7E IR K 2 R 4 O R R Fr B I B NS AR BE

R ¥ AR B

instantaneous cooling rate

TE 3 -~ (R RS I O % FR B AR G B 1 AR o

PR HIREE

average cooling rate

X —EEREXERN, THRERMNEATS TEERGEHRIERE,
e

cooling time

THEREREXENR A FEENE.

&A%

cooling curve

 ASUBIEEAOELR, BT R TR AL

3.8

3.9

3.10

IS

air cooling
THmAEEBERShBRE,
XRcs

forced air cooling

air quenching

TH R EERRE SRS,
i:Res

oil cooling

oil quenching
THMAEERTRH,

K#

water cooling
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3.13

3.14

3.15

3.16

7
§ water quenching
\}

THInRJEEEK F A,

w1 A

spray cooling

spray quenching
uﬁﬁm&kﬁﬁm%ﬁﬁamm%mzﬁﬁﬁm&m
ales

furnace cooling

THfERGb R GRS, UM E FROREE, (E THHRER T —RR AL
P B H

controlled cooling

B AT B0 T R IE p R AVHIRE AT AR A,
BHGENH

quenching power

cooling power

TEHUE R T ER N R AR R B —E R R T .
Ak IR (K AUEE)

quenching intensity

severity of quench

quench severity

ﬁﬁ&ﬂ%ﬁ%ﬁ@khh,uHﬁ%nonﬁﬁﬁmHﬁmiz

Beah oL

rAAIUE H

= K i K # K

1k 0.02 0.25~0.30 0.9~1.0 2.0

0.35~0.40 1.1~1.2 -

0.50~0.80 1.6~2.0 -

)

] 0.08 0.80~1.10 4.0 5.0

3.17

3.19

KR

quenching medium

TH#1T KB ERONRIRAGBARHN R BHOERNHEAKRKEELRE, &
KRR kEm, Uk, B, 5%,

LRy (ERETE)

isothermal transformation
@%%Eﬁ%ﬁﬁﬂﬂﬁﬁﬁ%?%ﬁgﬂﬁW%ﬁﬁﬁﬁﬁé%&ﬁﬁﬁimﬁ%@%%
LRET,

LB A

continuous cooling transformation
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3.22

RBREK N EERRRENEEADSR DT R RKAEBT R EREEE.,

sEerE (RERGSEEFE) (SihR) (Ciik) (TTT%)

isothermal transformation diagram (TTT curve)

A BEREERRSAE THSRLES, HETEE. %ﬁﬁ@%ﬁ%FMi(%@ﬁ%&
KT BRREERE,

SRR TE (REKEEADRFE) (CCTHE)

continuous cooling transformation diagram (CCT curve)

s MR E AR RRER R AT, MR RRARE LRS-, $EFH
st At R ] S8 AR 2 A0 R A,

ZEH

incubation period

QE&AQE*%ﬂéEﬁﬂ%E%#T%ﬁ%EH,%ﬁﬁ@ﬁ%@ﬁ%Eﬁ%Z@mﬁ

- IR A ZE
4 Bk

4.1
4.2
4.3

4.4

4.5

4.6

4.7

Bk

annealing

Ko RRASMARIE SRR, RE—EHiE, RERBLANRLETE,
1:3/¢/1::3

annealing temperature

THER kSR h R B A TRAL .

B K

annealing time

THFER KRR REFHORTE]

4 RiB K

recrystallization annealing
BAWEENSEMABIESE SR L, REEUNE, B ESNEFEEHHONF
s, DUERIEERALRIERR R IRR K TE, '
HRIE K

isothermal annealing

R RELMABIE T 4cs (R A4c)) BE, RESUNEE, RIRESAIBAKRERX
AR —BE SR RS HER AT OEERBAR, REESTHRANBRATE,
BRALE K

spheroidizing annealing

spheroidising

BN BRI LT AT AR A T2

WG ARk (HBR B ABAY (ESEBX)D

hydrogen-relief annealing*

AT B IERERFEE M LG, WS ER A TR, B TERENPROEN EMFBOLRANBL
W—-AsEl, EREENTEEREERTRR K. FEBNRESITY, H5&3TH
HhE o '

« B4, EESEREAE.
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@\\\\ bright annealing

4.9

4.10

n

4.13

4.15

4.16"

4.17

clean annealing

iﬁﬁﬂﬁil#&ﬁ?ﬁﬁéﬁﬁ?qﬂﬁﬁiﬂk, DBA LS L, REFREEFEARATERY
2B Ko .

LIPS

process annealing

intermediate annealing

interstage annealing

BT MR ERMA. KEBYE, BT FETAF%GEET TR AT RLE X,
BBk (F#IR KD

homogenizing :

diffusion annedling .
TR DA R . PSR 2 A BT RV SRR ST, S S B B B, K
R, R ERAE, AR R AL S HEHEKLE,

R Bk

stabilizing annealing

{5 B B B R L BE BRER LR IB K T E o Bl F e BB f RN 7850 CRY T it 17 Faie
3Bk, i TiC, NbCgTaC, Bk &iE0EE ik sEFE K.

TGLE K (B ARILRA)

malleablizing

B —5E R A9 B O ek th AR AL 23 R R BRABRATE,

FRL B K

stress relieving

stress relief annealing

KT BB TEEEEMT. 1B B TS R DA TR B IR R AEROBRAR B T AT AR Ko
ZeiBk

full annealing

dead soft annealing

BEma e RKEL, B> SRR, REEEFERSHAZANERATE,

Rz &k

partial annealing

incomplete annealing

ok i O & NG Ac, ~ Aoy ZIRIEE, HBIRE SR EKL, H2BEAIKE ATZ,
RREIE X

box annealing

close annealing

pot annealing

coffin annealing

pack annealing
ﬁI#%EﬁﬁFﬁﬁB@%ﬁﬁ%ﬁﬁbﬁﬁ%i@ku@iﬁEﬁﬂﬁ%ﬁ%ﬂ&o

BBk

vacuum annealing

Eﬁi“*/l‘ﬂ(’fnﬁﬂ’a%iﬁthi&ﬁiékﬂ’ﬂlzo
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\ structural grain refining

BRETR/ Nk ES & BN R E SRA R I (R, IR QISR A R Kk,
- B2 DI Y % A,

normalizing

<
§ 4.19 Tk
R RN IAE Aea (B Ae ) DL E30~50C, RBEMSANIENG, EFEHBSHRA

RRAEE T Z, B9 mAE] Aol E 100~ 150 CRYIE K NIFR 9B R IE K.

5 Rk

5.1

5.2

5.3

5.4

$.5

5.6

5.7

5.9

&K
quench hardening
transformation hardening
KR IAE des s A JEL ER—BEE, RE—ENE, REUELSEERADKE D K &
M AEREKASRRGETE,
KA (R
quenching
THRETEE KN, ERMNEXRRPRREEmI Rk EH,
HER R k2 H)
delay quenching 7
AT RVEKRHBRR RS RSE, HREREKLGEERSSH (—RESSH) BEFHS
mTArs (RAr) A, REHETHEXSHWRLBTS,
RER ]
quench delay time
delay time
SR K % HI T4 B g ch B HH BB Bk HIA B 2 IR ORI
KB HRIR R
quenching temperature
THIERE KSR ERE
Rk EN ]
quenching time
TR B KA o (R 5 e ] o
JE Bk
selective hardening
localized quench hardening
DO FH R ERE AR AT g kA HE kT,
FHE K
surface hardening
U THRBEHTEKNLE., —BEERNE K, KiGmk ks,
KrEk Ot k)
bright quencning
clean hardening
TR SURBUAZ R I, AREERR Ak T A2, SR B o I 2 TR 7k
TZ. THERBDMRA, Eﬁ?&h‘iﬁfk?&ﬁ]ﬁ‘éﬁ%%%ﬁﬁﬁﬁﬂ’ﬂﬂkjiZ,ﬁzﬁ@{ﬁ'ﬁ%%
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7K 8B K

water hardening

¥ES BRI E AU ER—RE, REBEYNE, MZEKPES,

1 ¥ K

oil hardening

BEESMAEHEE AU L RE—BE, REEYHE, B> EHRR%,
BRI K

airhardening .

KA mABRE S EXE—REE, FEEYME, MESSHARH,
MRk (HrgEsek) (R N #Ek)

interrupted quenching

timed quenehing

KR REKIRILSG, BRA —FRAEIBONE, ERGERBIRZ A XN RERE ZATH
B, GEEABS—MAHGHHONMRRLE, mEKEH. SKEES%.
BE#K

press hardening

die hardening

M AREAKME, ETHERR G B2 AR E. XF5ET RN B
BB HERE,

WS AR K

spray hardening

WA RPN R RIS, Zem S EOH R R i kR A F ik
mE FiE K

fog hardening

WM RN REREAATE, ERKESESHHANE (SEk) GrH,
REILI) S

forced-air hardening

air-blast hardening

WM RKRLIE, HERSSHETAA,

HrinEek

lead bath hardening

P BRI IR AL S, 7ERMBSR A% H,
Tk

saltbath hardening

W PR ARG, BARSRBDRS,

KRk

brine hardening

W AR KA G, BARKDRR,

%

through hardening

PR T4 B BE L AORE BT TC B2 25 Bl im KPR 2038 %8

IR K

slack quenching
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WA RBE IAR KA, B DR T S REKIE R AR A SH, ERBRDERESN, &
B— MR R R E Y,

NRAEFEREK

austempering

WA R IR (L, BEZtR® B KA R XA] (260~400C) SRR AE, M
AT YU KKEAKTE, EREHRASEEK,

LR REK

martempering

marquenc hing

WHRKEKAL, MEABREHSIMETROLDERANKRSNR GhEsms -, #

HiE e, FRERR. SNESRENRERERRESA, UKESDRASNEATZE,
BRHUFRGDREEK o

WiEZE kA U R # k)

intercritical hardening

WAEHTHIM Ac, ~ Acsﬁgﬂllﬂﬁfﬁ#k?%ﬂ] HEDRERGERERARHEKRTE,

H& K

self quench hardening
THREHENAREEBRELBIOABRBELZER MBS IOERRDmEARAFE AT
Zo

Mk

impulse hardening

BARERELURKOMBEE ERGREMAZREERS, FLmiG, ERENERR
BB ANBmEAL AR TZ,

B AR K

electron-beam hardening

DUREFRRVE G IR DR BRI BE I T4 H B R LA BE K T E,

BOEE A

laser hardening

DL B SO Ve 2 R TR DIAR BRI B A T 3B A AL % K T2

KIEPEK

flame hardening

torch hardening

MAE - L (BEMTTRSD KiedBagmiirmd, BE2EkAEAnTZ.

R Rz Rk URRBZ 32K )

induction hardening

ﬂ%@ﬁ%ﬁﬁdI#%Fém%ﬂf ETLHRE. R Bk miF T % Aa
kKLZ, ‘

ik FBE sk (R BRI K )

contact hardening
F%%I#%MW%&(m@%HHM%%)ﬁ%F,!%ﬁ%mﬁm%Iﬁiﬁ%Zﬁﬁ
RAREKTE,

R Rk (R K)

electrolytic hardening

¥ TH-RAER AL RA B S, R, SRR SRR, @55 T E R
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5.36

5.36

5.371

5.38

5.39

5.40

5.41

5.42

5.44

5.45

BT EEMS, SEES, I#iﬁ%&%ﬁﬁ@ﬂ@k%#klz

T As RIEEK

AN TR SRR BRI TR MK TE, BARBREK, ASEENRE R8T
B KR, B9, BEEARH,

RIS

subzero treatment

cryogenic treatment

W KRANBZEG, %EE 0 CUTHMRTADNNRLETE., BRI LE,
PenEtE (RBEILRENDY  (RTHRE)

hardening capaoity

SUAERLRA T R 1T KL TR S R R OB

S 4iad

hardenability

TERUER I T, Bt Ve P R AR 5 TGRS

B

quench-hardened case

quenched case
WHEMERARE IR E ORI —RAREABEERE o
BRAEERE (FERE)

effective deptn of nardening

MEEN L EZERENEFEE ELOEFER,

kRER

_critical diameter

WM ERRNRDERE, LFBHLBDRAR0%E RAHARNYEAERKRYIERE
2. DlDcFER,

HEKAER

ideal critical diameter
E@kéﬂﬂgﬁ%ﬁk%ﬁ@@@ﬁﬁ¢ﬂk@ﬂﬁ,ﬂﬁé%#ﬁﬁ%ﬁﬁéﬁﬁﬁﬁ
ERER. ADiRR, DiRAMEEENHREE,

TR

jominy test

.end quenching test

FIFRMER ST 3P iREE (425 % 100mm), BREKKILE, LIRS LMK —REmA %
H, RHIGHELET5 RN HERE - Emﬁﬁﬁﬁmigﬂﬁmﬁ%ﬁﬁ,EWE%W@EE
HEZ—

PeE 4R

hardenability curve

FRENIRRE AT S AR B T 15 AT BE — BEK S BE B % R Bl 4%

RSB |

hardanability band

RSO R A3 i S U, BRI,
FRHH

«U” Bk

hardness penetration diagram



&

@@®

@>\

@5 46

5.41

5.48

5.49

5.50
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hardness penetration curve

AR RN AR EE R, FAGHEE L RERNERE ST, —BRE “U” E.
REEE Y (REREHEBE)

hardness profile

RERTHRAR, EENEEROREERNEL,

REKALGHE (TR

patenting

B R 4 B Bl 1 A — R A BRI B T B R E5388 B ksl B ik i B AAL
B, EtEAn SUTEYREKRE 500 CER) g AR RS S AMRE REKRE
IE%%ﬂbﬁﬁoﬁﬁﬁﬁi?éﬁ,%&ﬁFTﬁﬁﬁ?mﬁﬂﬁEéomﬁW%ﬁo

S RIELLE
lead patenting

WM ER R TRRERECEE,

BB RIKKLE
salt bath patenting

WP FER S it fT RICE LA,

A2 RIRE LR

air patenting

SR A2 S BT IR R R L =,

6 [k

6.1

6.2

6.3

6.4

[B]:X

tempering

SRS, TG Ao S FOR—RE, RE—EHE, REAHHZRORLET
zo .
EZMk

vacuum tempering

W e TS R T — ANk SRR chit 17 M Sk py ko

InHEfE 2k

press tempering

A AT ] K 0 R M EE ) DA IE Bk R AT 3 o

H#E:k (AREX]

self-tempering

Rl F R 1B B A T4 OB A B 54 E K I T

Bk Bk (BERXMAE) (HEKXD

auto-tempering
E&%&wmﬁéﬂﬁ¢ﬁNhﬁmﬁ@ﬁ%ki@kmﬂﬁ.%m,ﬁﬁﬂﬁﬁkéﬂﬁﬁ
HX—HAREAE.

FHAEIP

low-temperature tempering

first-stage tempering

PR EAHEE 250 CLUF A Ko
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° 6.8

6.1

6.12
6.13

6.14

6.15

P
medium-temperature tempering*
K IRHEEE 250 ~ 500 CZ (A ] K
=& Ek
high-temperature tempering
B EEEER T 500 Cay el K.
E2/4E1DS

multiple tempering

KRR —RBE BT BB R LS EENE K,

0] K IR R

tempering temperature

T 4K EHREFROIREE

[ K]

tempering time

TR KRR (R 18],

ZIREL

secondary hardening
ﬁﬁéﬁ&*&ﬁ%&@kﬁ%ﬁTﬁE%ﬂ%%%:&Ek,ﬁﬁ@%ﬂ%%@?ﬁﬁﬁ
HIRBEALT AT (B)) FRoR B IR 3R 29 1 Bofk Bl DL otk gt

|k

temper color _

B KSR RE T RNELENEE, OXaRERERKRARERR. flm230CEA
HEE, 265 CHETE%,

i@k ChuElkiE) C(EIKBLA) Rk EGERE)

“temper resistance

K FEELKE, HRDUERILASRE AR i [ ki
3154
quenching and tempering

WX R EREKNE &R ETE,

T BERKLEX

7.1

1.2

7.3

Gl $:3Y e ]

solution heat treatment

K& e mRESRAEXERRY, EORBRTIERIEREDERESS, LARNE
MERE TE,

Kb

water toughening

AT BERERRAROAR RS D, S04 mARIEREIRERR, REKSHR
WETZ, fiin. S8 (Mnl13) inHE|1000~1100 ClaKk%, T?ﬁl‘%ﬂa&ﬁé‘zi’%fgﬁ*ﬁ
HEIB ALY, RBHOM. BB KK, MIMS IS BB R Bstd: ,

LR/ CHTHIEEAL) CHT g Ak

precipitation hardening

« RiF4, ERIEHAIA,
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SECLA
WA

- ageing

1.3
1.6

1.1

1.8

19

AspERiERMINT BT, EeERERNET SRR, KEERERAmE LY
5%,

FamA

strain ageing

SEFENTE RIS,

HAE

ageing treatment

A4 THZERMBERESRARETEERE, NETERLERN,

ARRAULE |

natural ageing treatment

natural ageing

A THBERMLBREZEFTHRALE,
ATHEGE

artificial ageing treatment

artificial ageing
ASTHERERAMEREEEN L OREHTHRLE,
AL

interrupted aging treatment

interrupted ageing

step ageing treatment

step ageiﬁg

A4 THEERBOER T - RISRABEE WA, BRIMEHCHZEG A TR
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8.3

8.‘

8.7

8.10

8.11

8.12

8.13

oxidation

SEMAE, NMRPNE. —EABRAKSE 568 KN ERERER.
i3

decarburization

AR R TSENRRGEZEROER, EEXEARERERLIAR.

®E ‘

soot

WALERS, MIEBIMG. BB, RASRE LYROTE LR,

Bk BHFH

quench cracking

KT KR i KB SRR S Wi, ETH FERMSER.
kBRI (Fk )

quenching distortion

THARERT SRR TEARANE EATRARZERE L,

RT®%E (RHEE) UERBRTE)

size distortion
THEREBERBTHERPAR (R S5REAS (G HEREm5 AR R
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carburizing

carburization
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carburizng temperature
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carburizing time
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pack carburizing

solid carburizing

box carburizing

powder carburizing
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paste carburizing
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salt bath carburizing
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gas carburzing
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drip feed carburizing
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plasma carburizing
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glow discharge carburizing
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HBBH
partial pressure carburizing

low pressure carburizing
vacuum carburizing
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high temporature carburizing
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localized carburizing

selective carburizing
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carbon restoration
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empirical carbon potential
carbon potential
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- dew point
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carburizing period
boost period
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diffusion period
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carburized case

carburized zone

BT ERES TEMERERE.
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carbon profile
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carburized case depth
carburized depth
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effective case depth
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carbon mass transfer coefficient
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energizer '
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direct hardening
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blank carburizing
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enrich gas
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carrier gas
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effective nitrided case depth
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nitrogen profile
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complex nitride
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nitride forming element

nitride former
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nitride layer

white layer
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boriding

boronizing ‘
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pack boriding
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liquid boriding

salt bath boriding ‘
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gas boriding :
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electrolytic boriding
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glow discharge boriding
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siliconizing
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pack siliconizing
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gas siliconizing
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sulphurizing
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diffusion metallizing
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aluminizing

calorizing
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chromizing
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sheradizing
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sheradizing
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titanizing
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tungstenizing
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manganizing
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antimonizing
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niokelizing
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multicomponent thermochemical treatment
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carbonitriding
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cyaniding
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gas carbonitriding
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plasma carbonitriding
ion carbonitriding
glow discharge carbonitriding
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nitrocarburizing
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salt bath nitrocarburizing
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soft nitriding
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chromaluminizing
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chromoaluminosiliconizing
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transgranular fracture
transcrystalline fracture
intracrystalline fracture
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coarse-grained fracture
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grain boundary
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subgrain boundary
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high-angle boundary
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low-angle boundary
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coherent interface
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strain-induced martensite
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stress-assisted martensite
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pearlite colony
ﬁ%iﬁﬂﬁmﬁﬁk%(@Eﬁﬁﬁ)ﬁﬁﬂﬁkﬁﬁﬁ%ﬁﬁ%ﬂAEﬁmﬁm%
BEARBEEE (BEENKREE) GRtknRER
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tempe red martensite
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spheroidized structure
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box carburizing
braunite

bright annealing
bright heat treatment
bright quenching
brine hardening

bulk heat treatment
burning

burnt structure

calorizing

carbide

carbide former

carbide forming element
carbide lamellae
carbide network

carbon activity

carbon availability
carbon mass transfer coefficient
carbon potential

carbon profile

carbon restoration
carbon transfer coefficient
carbon transfer value
carbonitriding
carburization
carburized case
carburized zone
carburized case depth
carburized depth

" carburizing

carburizing period
carburizing temperature
carburizing time
carrier gas

case refining
cementite

cementite lamellae
cementite network
chromaluminizing
chromboriding

11.1
4.16
9.4
14.114
4.8
1.11
5.8
5.20.
1.3
8.13
14.26

12.2
14.86
9,34
9.34
14.95
14.94
.24
.25
.26
.16
.21
.15
.26
.26
13.2
9.1
9. 20
9. 20
9,22
9,22
9.1
9.18
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- 9.2

9.3
9.33
9.29
14.70
14.77
14.76
13.13
13.15



GB 7232—87

o’chromovanadizing

clean annealing

clean hardening

close annealing
coarse-grained fracture
coarse martensite

coffin annealing

coherent boundary

coherent interface

cold brittleness

columnar structure

complex carbide

complex nitride

compound layer

contitioning treatment
“contact hardening
continuous cooling transformation
continuous cooling transformation diagram (CCT curve)
controlled atmosphere
controlled atmosphere heat treatment
controlled cooling
controlled heating

cooling curve

cooling rute

cooling power

‘cooling schedule

cooling time

core

core refining

critical cooling rate
critical diameter

critical point

cryogenic treatment
cryptocrystalline martensite
cyaniding

dead soft annealing
decarburization
delay quenching
delay time

12.3
13.14
13.16
13.17
4.8
5.9

4.16

14.41
14.61
4.16
14,48
14.48
8.16
14.23
14.92
10,15
1.5
1.9
5.32
3.19
3.21
2.23
1.14
3.14
2.9
3.7
3.2
3.15
3.1
3.6
1.2
9.30
3.3
5.40
14.2
5.35
14.63
13.3

4.14
8.2
5.3

5.4
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dritic structure 14.12
denitriding 10.7
@ dew point 9.17
¢ die hardening  5.14
differential heating 2.10
- diffusion annealing 4.10
diffusion metallizing 12.1
diffusion period 9.19
diffusion zone 1.6
direct hardening ‘ 9.28
dispersed phase 14.68
double carbide ' 14.91
drip feed carburizing 9.8
dry cyaniding 13.4
dual phase structure ' 14.21
E
effective case depth 9.23
effective depth of hardening 5.39
effective nitrided case depth 10,13
effective thickness 2.19
electrolytic boriding 11.5
electrolytic carburizing ’ 9.11
electrolytic hardening 5.33
electrolytic heat treatment 1.14
electron-beam hardening ’ 5.28
500 'F embrittlement 8.23
350 'C embrittlement 8.23
empirical carbon potential ‘ 9.16
empirical nitrogen potential ‘ 10.11
‘endothermic atmosphere 2.2
end quenching test 5.42
energizer 9.27
enrich gas 9.32
eutectic structure 14.13
eutectoid structure 14.15.
exothermic atmosphere 2.25
F
ferrite 14.96
ferrite lamellae 14,103
fine-grained fracture 14.42
* fine martensite 14.62
14.111

~ fine. pearlite
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fi age tempering 6.6
e 8.20 .
flake graphite 14.82
flame hardening 5.30
fluidized bed carburizing 9.10
" fog hardening 5.1_3
forced air cooling 3.9
forced air hardening 5.17
fracture 14.38
fracture surface 14.38
full annealing 4.14
furnace cooling 3.13
G
gas boriding 11.4
gas carbonitriding 13.4
gas carburizing 9.7
gas nitriding 10.3
gas nitrocarburizing 13.7
-gas siliconizing 11.10
globular structure 14.18
glow discharge car bonitriding 13.5
glow discharge carburizing 9.9
glow discharge boriding 11.6
glow discharge heat treatment 1.15
glow discharge nitriding 10.4
grain ) 14.52
grain boundary 14.44
grain boundary precipitate 14.79
grain size . 14.54
grain size number 14.56
granular bainite 14.36
granular ferrite 14,100
graphite 14.81
graphite spheroid 14.85
graphite spherule 14.85
H
Hagg carbide 14.88
hardenability 5.37
hardenability band 5.44
" hardenability curve 5.43
hardening capacity 5.36
hardening penetration curve  5.45
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Q ing penetration diagram 5.45
\Q\\\ dness profile 5. 46
@\ heat treatment 1.1
@ heat treatment cycle 2.1
heat treatment in fluidized beds 1.16
heating curve 2.3
heating rate 2.6
heating schedule 2.2
heating up time 2.5
high-angle boundary 14.46
high temperature carburizing 9.13
high temperature tempering 6.8
holding 2.16
holding teniperature 2.17
holding time 2.18
homogeneous structure 14.20
homogenizing 4.10
hot shortness _8.18
hydrogen embrittlement 8.19
I
ideal critical diame ter 5.41
impulse hardening 5.27
incoherent boundary 14.50
incoherent interface 14.50
incomplete annealing 4,15
incubation period 3.22
induction hardening 5.31
induction heating 2.15
instantaneous cooling rate 3.4
intercritical hardening 5.25
intercrystalline fracture 14.39
intracrystalline fracture 14.40
interdendritic spaces 14.105
intergranular fracture 14.39
interlamellar spacing of pearlite 14.108
intermediate annealing 4.9
internal stresses 8.11
interpaase boundary 14.51
interrupted ageing 7.9
interrupted ageing treatment 7.9
interrupted quenching 5.13
interstage annealing 4.9
ion bombardment heat treatment 1.15
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G,
ion iding 11.6
arbonitriding 13.5
@bn carburizing 9.9
®jon nitriding 10.4
isothermal annealing 4.5
isothermal transformation 3.18
isothermal transformation diagram (TTT curve) 3.20
J
Jominy test 5.42
L
lamellar pearlite 14,106
lamellar structure 14.16
laser hardening 5.29
lath martensite © 14,59
lead bath hardening ' 5.17
lead patenting ‘ 5.48
ledeburite 14.57
liquid boriding 11.3
liquid cyaniding : 13.3
liquid nitriding 10.2-
local heating 2.11
local heat treatment 1.8
localized carburizing 9.14
localized quench hardening 5.7
low-angle boundary 14.47
lower bainite 14.35
low pressure carburizing 9.12
low pressure heat treatment 1.10
low temperature tempering 6.6
M
macrostructure 14.10
magnetic heat treatment ' 1.12
malleablizing 4.12
manganizing 12.9
marageing 7.11
maraging 7.11
marquenching : 5.24
martempering ‘ 5.24
martensite 14.58
martensite finish temperature 14.4

martensite start temperature 14.3 .
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mafti 14.43
&g~ point 14.5
etallographic examination ‘ ' 14.1

metastable austenite C14.31

Mf-temperature 14.4

microstructure 14.11

Ms-temperature 14.3

multicomponent thermochemical treatment 13.1

multiple stage nitriding 10.6

multiple tempering 6.9

N
natural ageing v 7.7
natural ageing treatment 7.7
" neutral atmosphere 2.27

nickelizing 12.12

nitride - 10.8

" nitride former 10.16

nitride forming element 10.16

nitride layer 10.17

nitrided case depth - 10.12

nitriding 10.1

nitriding depth 10.12

nitriding temperature - 10.9

nitriding time 10.10

nitrocarburizing 13.6

nitrogen case hardening 10.1

nitrogen potential 10.11

nitrogen profile 10,14

nodular fine peéarlite ' 14.111

nodular graphite 14.83

non-coherent interface 14.50

normalizing » 4.19

0]

oil cooling 3.10

oil hardening 5.11

oil quencning 3.10

overageing 7.10

overheated structure 14.25

overheating 8.14

oxidation 8.1

oxidizing atmosphere 2.28
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oxyng 13.11
o ocarburizing 13.12

© P
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pack annealing 4.16
pack boriding 11.2
pack carburizing _ 9.4
pack siliconizing 11.9
partial annealing 4.15
partial coherent boundary 14.50
partial heat treatment 1.8
partial pressure carburizing 9.12
paste carburizing 9.5
patenting 5.47
pearlite ‘ 14.106
pearlite colony 14.107
peritectic structure ‘ 14,14
phase 14.8
phosphating ‘ 13.22
plasma boriding 11.6
plasma carbonitriding 13.5
plasma carburizing 9.9
plasma heat treatment 1.15
plasma nitriding 10.4
plate martensite 14.60
polygonal ferrite 14.100
polyphase structure 14,22
pot annealing 4.16
powder carburizing 9.4
precipitate 14.78
precipitation hardening 7.3
preheating 2.4
press hardening 5.14
press tempering 6.3
process annealing 4.9
proeutectic cementite _ 14.71
proeutectoid carbide 14.89
proeutectoid carbide network 14.94
proeutectoid cementite 14.72
proeutectoid cementite network 14.76
proeutectoid ferrite 14.99
proeutectoid ferrite network _ 14.101
proeutectoid phase - 14,69

protective atmosphere 2.26
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quench cracking

quench delay time
quenched case

quench hardened case
quench hardening
quenching

quenching and tempering
quenching distortion
quenching intensity
quenching media
quenching power
quenching stresses
quenching temperature
quenching time
quenching severity

rate of cooling
rate of heating
recrystallization

recrystallization annealing
reducing atmosphere
relief

residual stresses

retained austenite

reversion

salt bath boriding
salt bath carburizing
salt bath hardening
salt bath nitroearburizing
salt bath patenting
scanning heating
seasoning

secondary hardening
secondary martensite
segregation
selective carburizing
selective hardening

.38
.38

15

16

.17
.15
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.16

3.2
2.6
14.6
14.7
4.4
2.29
14.37
8.11
14.30
7.13

11.3
9.6
5.18
13.8
5.49
2.12
7.12
6.12
14.64
8.15
9.14
5.7
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2.11
5.26
- 6.4
osemi-coherent boundary 14.49
semi-coherent interface 14.49
severity of quench 3.16
shape distortion 8.7
sherardizing 12.4
12.5
silico-ferrite 14.101
siliconizing 11.8
single phase structure 14.20
single stage nitriding 10.5
size distortion ' 8.6
slack quenching 5.22
soaking _ 2.16
soaking temperature 2.17
soft nitriding 13.8
soft spots 8.12
solid carburizing 9.4
solution heat treatment 7.1
soaking time 2.18
soot 8.3
sorbite ' : 14.110
spheroidal graphite ' 14.83
spheroidizing 4.6
spheroidite ' 14.113
spheroidized annealing 4.6
. spheroidized carbide 14.90
spheroidized cementite 14.74
spheroidized structure 14.113
spin heating 2.13
spray cooling 3.12
spray hardening 5.15
spray quenching 3.12
stabilizing 1.17
stabilizing treatment 1.18
stabilization of austenite 14.32
stabilizing annealing 4.11
steam treatment 13.21
step ageing 7.9
. step ageing treatment 7.9
strain ageing 7.5

strain induced martensite 14.66
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ss assisted martensite - 14.67
tress relief annealing 4.13
stress relieving 4.13
structural constituent 14.28
structural grain refining 4.18
structure 14.9
subboundary 14.45
subgrain 14.53
subgrain boundary 14.45
sub-microscopic precipitate 14.80
sub-structure 14.27
subzero treatment 5.35
sulphidizing 13.10
sulphonitrocarburizing 13.10
sulphurizing 11.11
surface hardening 5.8
surface heat treatment 1.7
surface heating 2.8
surface relief 14.37
T
temper brittleness 8.24
temper carbon 14.84
temper color 6.13
tempered martensite 14.110
14,112
tempering 6.1
tempering temperature 6.10
tempering time 6.11
temper resistance 6.14
tertiary cementite 14.73
texture 14.104
thermal cycle 2.1
thermal stresses 8.9
thermo-chemical treatment 1.4
thermomechanical treatment 1.15
through hardening 5.21
through heating 2.7
timed quenching 5.13
‘time-temperature cycle 2.1
titanizing 12.6
torch hardening 5.30
transcrystalline fracture 14.40
transformation hardening 5.1
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tr mation stresses ‘ _ 8.10
formation temperature 14.2
ransgranular fracture - 14.40
tungstenizing 12.8
two-phase structure 14.21
U
undercooled austenite 14.31
upper bainite ' 14.34
\4
vacuum annealing 4.17
vacuumc arburizing 9.12
vacuum heat treatment 1.10
vacuum tempering 6.2
vanadizing 12.7
vanadoboriding 13.19
very fine pearlite 14,109
w
warpage . 8.7
water cooling 3.11
water hardening 5.10
water quenching 3.11
water toughening 7.2
white layer 10.17
white spot : 8.20
widmanstidtten structure 14.24
GREECE
a -ferrite 14.97
B -martensite 14.65
& -ferrite 14.98
g-carbide 14.87
_g-embrittlement : 8.21
_X-carbide ‘ 14.88
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