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San pham hop kim sat —
Nhiét luyén — Ttr virng

1 Pham vi ap dung

Tiéu chuan nay dinh nghia cac thuat ngiy
dwoc dung trong nhiét luyén cac sadn pham

hop kim séat.

T vwng dwoc chia ra phan chinh (Piéu 3) va

phan bd sung (Diéu 4).

Phan bd sung gdm cac dinh nghia can thiét dé

hiéu phan chinh cla thuat ngiv.

Phan cha gidi dwoc viét dwdi dang cha thich

nham dé phan biét véi phan dinh nghia.

Hinh 1 va Hinh 2 14 biéu dién bang so d6 cla

mot sb thuat nglr nhat dinh.

2 Tailiéu vién dan

Cac tai liéu vién dan sau rat can thiét cho viéc
ap dung tiéu chuan nay. Ddi v&i cac tai liéu vién
dan ghi nam coéng bé thi 4p dung phién ban
dwoc néu. Dbi véi cac tai lieu vien dan khong
ghi ndm coéng bd thi ap dung phién ban méi
nhat, bao gdbm ca cac slra doi, bd sung (néu

co).

Ferrous products — Heat
treatments — Vocabulary

1 Scope

This Standard defines the terms used in the

heat treatment of ferrous products.

The vocabulary is divided into a main part (clause 3)

and a complementary section (clause 4).

The complementary section comprises the
definitions of terms necessary to understand the

main part.

The comments are given in note form in order to

differentiate them from the definitions.

Figures | and 2 show graphical representations of

certain terms.

2 Normative references

The following referenced documents are
indispensable for the application of this
standard. For dated references, only the edition
cited applies. For undated references, the lates
edition for the referenced document (including

any amendments) applies.
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TCVN 4393 : 2009 (ISO 643 : 2003), Thép -
Phuwong phdp chup anh té vi xéc dinh kich

thuérce hat..

TCVN 5747 : 2008 (ISO 2639 : 2002), Thép —
Xéc dinh va kiém tra chiéu sau I6p thdm cacbon
va bién cing.

ISO 3754 : 1976, Thép — Xac dinh Iop téi
ctrng ¢6 hiéu qud sau khi téi bé mat bang

ngon Itra hodc téi bang cdm wng.

3 Phan chinh

3.1

Hoa gia

Dang nhiét luyén ap dung cho sa&n phadm hop
kim s&t, sau khi x( ly tao dung dich rén thi xt ly

dé nhan dwoc tinh cht mong muén.

So sanh v&i 6n dinh hoa té chrc austenit.

CHU THICH: Hoa gia bao gém nung va gitr nhiét
& mot hodc vai nhiét dd dwoc chi dinh rdi lam

ngudi mdt cach thich hop.

3.2

Tham nhém

Dang hoa nhiét luyén dwoc ap dung dbi véi
san phadm hop kim sat dé bé méat cia san

phdm dwoc lam gidu thanh phan nhém.

3.3

U

Dang nhiét luyén bao gém nung va git¢r nhiét
& nhiét do thich hgp sau dé lam ngudi theo
mot diéu kién sao cho sau khi ngudi t&i nhiét
do thwong kim loai sé cé trang thai td chirc

gan v&i can bang.

TCVN 4393 : 2009 (ISO 643 : 2003), Steels -

Micrographic determination of apparent grain size.

TCVN 5747 : 2008 (ISO 2639 : 2002), Steel -
Determination and verification of the depth of

carburized and hardened cases.

ISO 3754

effective depth of hardening after flame or

1976, Steel - Determination of

induction hardening.

3 Main part

3.1

Ageing treatment

Heat treatment applied to a ferrous product
after solution treatment to bring its properties to

the required level

cf. austenite conditioning

NOTE: It consists of heating to and soaking at one
or more specified temperatures, followed by

appropriate cooling.

3.2

Aluminizing

Calorizing (superseded)

Thermochemical treatment which is applied to a
ferrous product with the object of producing

surface enrichment in aluminium

3.3

Annealing

Heat treatment consisting of heating and
soaking at a suitable temperature followed by
cooling under conditions such that, after return
to ambient temperature, the metal will be in a

structural state closer to that of equilibrium



CHU THICH: Vi dinh nghia nay rat tdng quat, cho
nén thwdng st dung & dang ndi ré muc dich riéng
cla U (xem 0 b& mat sang, 0 hoan toan, G mém, G
khong hoan toan, G dang nhiét va 0 dwdi nhiét do
t&i han).

3.4

Co nhiét luyén nhiét ddé cao

Co nhiét luyén hop kim sat, bao gébm sy bién
dang déo dbi v&i austenit gia 6n dinh truéc
khi chuyén bién mactenxit va/hodc chuyén

bién bainit.

3.5

T6i dang nhiét

Dang nhiét luyén bao gébm nung austenit hoa
sau dé tién hanh téi ngudi véi téc do da
nhanh dé tranh tao thanh ferit hodc peclit,
ngudi t&i nhiét do trén diém M, va git nhiét
dé cho mot phan hay toan bo austenit chuyén

bién thanh bainit.

CHU THICH: Bwéc ngudi tiép cudi cung téi nhiét
do thwong khong cé tde do quy dinh.

3.6

On dinh hoa té chirc austenit

Xt ly bién cirng so bd dwoc thwe hién sau
khi xt ly austenit hoa hoan toan, trwédc khi toi
thi gilr trong khoang chuyén bién dé giam bét

mc dd qua b&o hoa clia dung dich ran.

3.7
Austenit hoa
Nguyén cdng nung hop kim sat t&i nhiét do

thich hop dé té chirc bién thanh austenit.

CHU THICH: Né&u chuyén bién thanh austenit 1a
khdéng hoan toan, thi sy austenit hoa dwoc goi la

austenit hoa khéng hoan toan.
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NOTE: Since this definition is very general, it is
advisable to use an expression specifying the aim of
the treatment (see bright annealing, full annealing,
soft annealing, inter-critical annealing, isothermal

annealing and subcritical annealing).

3.4

Ausforming

Thermomechanical treatment of a ferrous
product which consists of plastically deforming
the metastable austenite before subjecting it to

the martensitic and/or bainitic transformation

3.5

Austempering

Heat treatment involving austenitizing followed
by step quenching, at a rate fast enough to
avoid the formation of ferrite or pearlite, to a
temperature above M, and soaking to ensure
partial or total transforma-tion of the austenite

to bainite

NOTE : The final cooling to ambient temperature is

not at a specific rate.

3.6

Austenite conditioning

Primary hardening treatment carried out after
solution treatment but before the final ageing

treatment and at an inter-mediate temperature

3.7

Austenitizing

Operation during which the ferrous product is
brought to a temperature such that the structure
becomes austenitic

NOTE: If this transformation is incomplete, the

austenit-ization is termed partial.
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3.8

Nhiét dé austenit hoa

Nhiét d6 cao nhat ma & dé san pham hop
kim sat con dwoc duy tri trong subt thdi gian

austenit hoa.

3.9
Tw ram
Hién twong ram ty phat déi voi mactenxit

trong khi toi.

3.10

U khtr hydro hoac u khir gion hydro

Dang nhiét luyén cho phép giai thoat hydro
h&p phu trong s&n phdm hop kim séat ra ngoai

ma khéng lam bién déi té chirc cta no.

CHU THICH: Dang nhiét luyén nay chd yéu thwc
hién sau khi ma dién hodac ngam rira axit, hoac

sau nguyén cong han.

3.11

Nhuom den

Nguyén coéng duwoc tién hanh trong méi
trwong oxy hoa & nhiét do thich hop dé cho
bé& mat cla sadn phdm hop kim sat da qua
danh bong dwgc phd mét I¢p mang oxit mau

den rat moéng, lién tuc bam dinh chat.

3.12

Tham cacbon khi nung khong chat tham
Dang x& ly mé phéng bao gbém tao chu ky
nhiét nhw khi thAm cacbon nhwng khéng co

chat tham

CHU THICH: Dang x& ly nay c6 thé danh gia hau

qua cda chu ky nhiét khi thAm cacbon.

3.8
Austenitizing temperature
Highest temperature at which the ferrous

product is maintained during austenitization

3.9
Auto-tempering
Self-tempering

spontaneous tempering

undergone by martensite during quenching

3.10

Baking

Heat treatment permitting the release of
hydrogen absorbed in a ferrous product without

modifying its structure

NOTE: This treatment is generally carried out
following an electrolytic plating or pickling, or a

welding operation.

3.1

Blacking

Operation carried out in an oxidizing medium at
a temperature such that the polished surface of
a ferrous product becomes covered with a thin,
continu-ous, adherent film of dark-coloured

oxide

3.12

Blank carburizing
Simulation treatment which consists of
reproducing the thermal cycle of carburizing

without the carburizing medium.

NOTE: This treatment makes it possible to assess
the metallurgical consequences of the thermal cycle

of carburizing.



3.13

Thir thdm nito khi nung khéng chat thim
Dang x& ly mé phéng bao gém tao chu ky
nhiét nhw khi thdm nito nhwng khéng cé chéat

thdm

CHU THICH: Dang x& ly nay c6 thé danh gia hau

qua cta chu ky nhiét khi thAm nito

3.14

Nhuém xanh

Nguyén cbéng duwoc tién hanh trong moi
trwdng oxy hoa & nhiét dé thich hgp dé cho
bé& mat cha san phdm hop kim sat da qua
danh bong dwgc phi mét Iép mang oxit mau
xanh rat méng, lién tuc, bam dinh chat.

So sanh v&i x ly hoi nwéc

3.15

Tham cacbon ting téc (thAm cacbon nhiéu
cap)

Dang thdm cacbon tién hanh & hai hoéac

nhiéu giai doan lién tiép v&i thé cacbon khac

nhau.

3.16
Tham bor
Dang hoa nhiét luyén ap dung dbi véi hop kim

sat v&i muc dich la tao ra I6p borit trén bé mét.

CHU THICH: Méi trwdng thAm bor can phai dwoc
néi ré, vi du, thAm bor thé ran, thAm bor dang

cao, V,v....

3.17
U trong hép kin
Dang G dwoc tién hanh trong hop kin dé& han

ché sw oxy hoa t&i m&rc nhé nhét.
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3.13

Blank nitriding
Simulation  treatment which consists of
reproducing the thermal cycle of nitriding

without the nitriding medium.

NOTE: This treatment makes it possible to assess
the metallurgical consequences of the thermal cycle

of nitriding.

3.14

Blueing

Operation carried out in an oxidizing medium at
a temperature such that the polished surface of
a ferrous product becomes covered with a thin,
continuous, adherent film of blue-coloured

oxide

cf. steam treatment

3.15
Boost-diffuse carburizing
Carburizing carried out in two or more successive

stages with different carbon potentials

3.16

Boriding

Thermochemical treatment which is applied to a
ferrous product with the aim of producing a

surface layer of boride

NOTE : The medium in which boriding takes place
should be specified, for example, pack boriding,
paste boriding, etc.

3.17

Box annealing

Annealing carried out in a sealed container to

minimize oxidation
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3.18

U bé mét sang

Dang G dwoc tién hanh trong méi truéng cho
phép bé mat ban dau cda kim loai van dwoc
gil* nguyén sau khi 0 nh¢ tranh duwgc sy oxy

hoa kim loai.

3.19

Nung qua Itra (nung bi chay)

Sw bién d6i khéng thuan nghich vé té chirc
va tinh chat khi xay ra sw néng chay cuc bd

bién gidi hat.
3.20

Hoat d6 cua cacbon

Ty sb gitva ap suét hoi clia cacbon & mot trang
thai da cho (vi du trong austenit v&i ham lwgng
cacbon cu thé) so véi ap suét hoi cla cacbon
nguyén chét (graphit), né nhw la trang thai chuén
& diéu kién nhiét do nhuw nhau.

3.21

Hé s6 truyén chat cta cacbon

Khéi lwong cacbon duwoc truyén tr méi
trwdng thdm cacbon vao thép tinh trén mot
don vi dién tich b& mat sau mot giay, trong
diéu kién sai khac gilra hoat dd cacbon va

ndng do cacbon thuc & bé mat [a mot don vi.

3.22

Hoat d6 cacbon

Néng do cacbon trén bé mat mau sat nguyén
chét khi & trang thai can bang véi méi trwong

thAm cacbon trong diéu kién cho truwéec.

3.23
Phan b6 néng dd cacbon
Sw thay ddi nébng dd cacbon theo khoang

cach tlr bé mat vao.
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3.18

Bright annealing

Annealing carried out in a medium that allows
the original metallic surface finish to be

maintained by preventing oxidation of the metal

3.19

Burning

Irreversible change in the structure and
properties brought about by the onset of fusion

at the grain boundaries

3.20

Carbon activity

Ratio of the vapour pressure of carbon in a
given state (for example, in austenite of specific
carbon concentration) to the vapour pressure of
pure carbon (graphite), as a reference state, at

the same temperature

3.21

Carbon mass transfer coefficient

Mass of carbon transferred from the carburizing
medium into the steel, per unit surface area per
second, for a unit difference between the
carbon potential and actual surface carbon

content

3.22

Carbon potential

Carbon content at the surface of a specimen of pure
iron in equilibrium with the carburizing medium

considered, and under the conditions specified

3.23

Carbon profile

Carbon content as a function of distance from

the surface



3.24

Tham cacbon phuc héi

Dang hoa nhiét luyén nham phuc héi ham
lwgng cacbon cla l&p bé mat da bj thoat

cacbon do buéc gia cong trwdc dé lai.

3.25

Tham cacbon - nito

Dang hoa nhiét luyén ap dung dbi véi san
phdm hop kim sat dwoc nung lén nhiét do
trén AC, dé lam gidu cacbon va nito trén 16p
bé mat dwdi dang dung dich ran trong
austenit

So sanh véi thdm xyanua

CHU THICH:

1 Théng thwdng, ngay sau khi thAm cacbon-nito
phai tién hanh toi truc tiép.

2 Mdi trwong thAm cacbon-nitor st dung can phai

dwoc ndi rd, vi du: thdm thé khi, thdm ndi muéi, v.v...

3.26

Tham cacbon

Dang hoa nhiét luyén ap dung v&i san pham
hop kim sat & trang thai austenit nhdm lam
giau cacbon I&p bé mat dwdi dang tao thanh

dung dich ran trong austenit.

CHU THICH:

1 San phdm hop kim sat sau khi thAm cacbon
duwoc toi cirng (toi trwe tiép hodc muodn hon).

2 M0i trwodng thdm cacbon dwoc st dung can

phai dwoc néi rd, vi du thAm thé khi, thé rén, v.v...

3.27

Chiéu sau l&p tham

Khoang cach tir b& méat san phdm hop kim
sat t&i gi¢i han dac trwng chiéu day cla lép

dwogc lam giau cacbon.

TCVN 1660 : 2009

3.24

Carbon restoration

Thermochemical treatment intended to restore
the carbon content of the surface Ilayer,

decarburized during an earlier treatment

3.25

Carbonitriding

Thermochemical treatment which is applied to a
ferrous product heated to a temperature above
AC,, to obtain a surface enrichment in carbon and
nitrogen, which are in solid solution in the
austenite

cf. cyaniding

NOTES::

1 Generally, this operation is followed immediately by
quench hardening.

2 The medium in which carbonitriding takes place

should be specified, e.g. gas, salt bath, etc.

3.26

Carburizing

Cementation (obsolete)

Thermochemical treatment which is applied to a
ferrous product in the austenitic state, to obtain
a surface enrichment in carbon, which is in

solid solution in the austenite

NOTES:

1 The ca rburized ferrous product hardening
(immediately or later).

2 The medium in which carburizing takes place

should be specif ied, e.g. gas, pack, etc.

3.27

Case depth

Distance between the surface of a ferrous
product and a limit characterizing the thickness

of the layer enriched in carbon

11
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CHU THICH

1 Giéi han nay phai dwoc chi rd. Vi du dé tinh
tdng chiéu sau I&p tham, gidi han nay phai 1a ham
lwong cacbon twong (rng véi nén thép ban dau.

2 Thuat ngl¥ chiéu sau I&p thdm thwdng dung voi

qua trinh bién cirng bé mat bat ky hoac t6i bé mat.

3.28
Bién ctrng
Dang x@ ly bao gébm thdm cacbon hodc thdm

cacbon-nito sau do téi cwng.

CHU THICH: Tham nito, thdm nito-cacbon, v.v...

déu dwoc xem nhw & qua trinh bién cing.

3.29

Tham kim loai

Dang hoa nhiét luyén nham khuéch tan
nguyén té kim loai ho&dc & kim vao trong san

pham hop kim sat.

3.30

Tham crém

Dang hoa nhiét luyén ap dung véi san pham
hop kim sat nham thu dwoc I&6p bé mét giau

crom.

CHU THICH: L6&p bé méat co thé bao gom I6p
crom gan nhw nguyén chét (trén thép cacbon
thap) hodc l&p cacbit crom (trén thép cacbon

cao).

3.31

L&p tham dang hop chat

Lép tréng (it dung)

Lép bé mét tao thanh trong quéa trinh hoa
nhiét luyén va ciu tao bdi hop chat hoa hoc
gitra cac nguyén té6 dwoc dwa vao khi thadm

véi mot sbé nguyeén td trong kim loai nén.
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NOTES

1 This limit should be specified. For example, for the
total case depth, this limit will correspond to the carbon
content of the unaltered base metal.

2 The term case depth is used in relatio hardening

or surface-hardening process.

3.28
Case hardening
Treatment

consisting of carburizing or

carbonitriding followed by quench hardening

NOTE :

considered to be case-hardening processes.

Nitriding, nitrocarburizing, etc. are also

3.29

Cementation

Thermochemical treatment intended to impart a
metallic element or a metalloid into a ferrous

product

3.30

Chromizing

Thermochemical treatment which is applied to a
ferrous product in order to obtain surface

enrichment in chromium

NOTE : The surface layer may consist of practically
pure chromium (on low-carbon steels) or of

chromium carbide (on high-carbon steels).

3.31

Compound layer

White layer (deprecated)

Surface layer formed during a thermochemical
treatment and made up of the chemical
compounds formed by the element(s)
introduced during the treatment and certain

elements from the base metal



Vi DU: Lé&p bé mét co thé bao gdbm 1&p nitrit dwoc
hinh thanh trong qua trinh thdm nito, I&p borit
dwoc hinh thanh trong qua trinh thAdm bor, 16p
cacbit crém dwoc hinh thanh trong qua trinh thadm

crédm cho thép cacbon cao.

CHU THICH: Thuat ngir “white layer” trong tiéng
Anh thwdng dung moét cach khéng dung dé dat
tén cho I&p thdm nito hay I1&p thAm nito— cacbon

cla sdn pham hop kim sét.

3.32

Gian do chuyén bién khi lam ngudi lién tuc
— Gian dé CCT

Puwoc tao b&i cac dwong cong vé trén hé truc
toa d6 nira léga v&i truc léga la thoi gian
(hodc nhiét dd) nham xac dinh nhiét do bat
dau va két thuc chuyén bién austenit v&i cac

tbc do6 ngudi khac nhau.

CHU THICH:

1 Noi chung, cé thém dwéng cong bd sung nbi
cac diém twong ng v&i nhiét dd ma & dé chuyén
bién pha dat dwoc 50 %. Théng tin ciing cho biét
cac san phadm chuyén bién va phan lwgng cla né.
2 D6 crng dat dwoc sau khi ngudi t&i nhiét db

phong ciing dwoc biéu dién trén méi dwdng ngudi.

3 Gian d6 chuyén bién khi lam ngudi lién tuc cé6
thé dwoc vé trong mot khodng thoi gian 1am ngudi
xac dinh.

3.33

Lam ngudi

Sw gidm nhiét dd cta san pham hop kim sét.
So sanh voi toi.

CHU THICH:

1 Quaé trinh lam ngudi cé thé phan ra moét cép
hodc nhiéu cép.

2 MGéi trwong lam ngudi phai dwoc ndi rd, vi du

khoéng khi, nwéc, dau, trong 10, v.v....
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EXAMPLE : The surface layer may consist of the
layer of nitride formed during nitriding, the layer of
boride formed during boriding, the layer of
chromium carbide formed during the chromizing of

high carbon steel.

NOTE

improperly used to designate this layer on nitrided

In English the term “white layer” is

and nitrocarburized ferrous products.

3.32
Continuous-cooling-transformation
CCT diagram

Set of curves drawn in a semi-logarithmic coordinate

diagram

system with logarithmic time/temperature
coordinates and which define for each cooling
function, the temperature at which the austenite

begins and ends its transformation

NOTES :

1 In general, a complementary curve joins the points
corresponding to the temperatures at which the
proportion of phase transformed reaches 50 %.
Information is also given about the transformation
products and their proportions.

2 The hardness measured after return to ambient
temperature is shown for each of the cooling curves.

3 Continuous-cooling-transformation diagrams may
also be obtained for a given cooling period.

3.33
Cooling
Reduction of the temperature of a ferrous product

cf. quenching

NOTES

1 The cooling process may be carried out in one or
more steps.

2 The medium in which cooling takes place should

be specified, e.g. air, water, oil, furnace, etc.

13
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3.34

Diéu kién lam ngudi

Diéu kién lam ngudi dbi véi san pham hop
kim sat gébm: ban chéat va nhiét dé6 cia moi
trwdng lam ngudi, chuyén déng twong déi, sw
rung dong.

3.35

Pwong cong ngudi

Db thj biéu dién qua trinh ngudi.

3.36

Ham sé ngudi

Biéu thi sy thay dbi nhiét do lién tiép tai mot
diém trong san pham hop kim sét khao sat
theo thoi gian tinh tlr IGc bat dau lam ngudi
cho t&i khi két thuc.

3.37
Téc dd ngudi
Mcwc do thay dbi nhiét do theo thoi gian trong

khi lam ngudi.

CHU THICH: Céan phan biét sy khac nhau gitra:

— Tbc do ngudi trc thoi eng véi moét nhiét doé cho
trwéec;

— Téc d6 ngudi trung binh trong mét khodng nhiét
do nhét dinh.

3.38
Bang th&i gian lam ngudi

Quy luat 1am ngudi chi dinh can phai thwc hién.

3.39

Thei gian ngudi

Khoang th&i gian cach nhau gitra hai nhiét do
riéng biét cia nhiém vu lam ngudi.

CHU THICH: Bao gi¢ ciing phai néi rd chinh xac &
nhiét d6 nao.
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3.34

Cooling conditions

Conditions (nature and temperature of the medium,
relative movements, agitation, etc.) under which the

cooling of the ferrous product takes place

3.35
Cooling curve

Graphical representation of the cooling function

3.36

Cooling function

Successive variations in the temperature at one
point in the ferrous product considered, as a
function of time from the commencement of
cooling to the end of this operation

3.37

Cooling rate

Variation in temperature as a function of time

during cooling

NOTE : Adistinction is made between

— an instantaneous rate corresponding to a specified
temperature, and

— an average rate over a defined interval of

temperature.

3.38
Cooling schedule

Specified cooling function which must be attained

3.39
Cooling time
Interval of time separating two characteristic

temperatures of the cooling function

NOTE : It is always necessary to specify precisely

what the temperatures are.



3.40

T6i hai 1an sau thadm cacbon

(S&n pham sau khi da qua thdm cacbon) dwoc
t6i hai lan, trong d6 1an t6i thir hai cé nhiét do

nung téi sat trén nhiét do t&i han cta nén thép

3.41

Ham sé ngudi t&i han

Ham sb lam ngudi twong ng v&i nhirtng diéu
kién lam ngudi c6 k§ nang tbi thiéu ma van cho
phép phat trién day du chuyén bién can cé va
tranh dwoc sy xuit hién cac té6 chirc so bod
khéng mong muén.

CHU THICH: Thuat ngir phai dwoc bd sung bang
sy chi dinh chuyén bién can quan tam, vi du

mactenxit, bainit, v.v...

3.42
Téc d6 ngudi téi han
Tbéc d6 ngudi twong rng v&i ham sb ngudi toi

han.

3.43

Diém t&i han

Nhiét dd chuyén bién cla tirng hop kim riéng.
3.44

Tham xyanua

Thuc hién thdm cacbon — nito' trong bé mudi

Xyanua néng chay.

3.45

Thoat cacbon bé mat

Sw chay thoat cacbon I6p bé méat cla san
pham hop kim sét.

CHU THICH: Chay thoat cacbon c6 thé mét phan
(thoat cacbon mét phan) hodc gan nhw hoan toan

(thoat cacbon hoan toan). Téng cong cua hai loai
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3.40

Core refining

(Carburized products) double quench-hardening
treatment in which the second quench-hardening
treatment started above the critical temperature of

the base material.

3.4

Critical cooling function

Cooling function corresponding to the least severe
cooling conditions which will nevertheless permit
the full development of a given transformation,
avoiding the appearance of an undesirable

preliminary structure

NOTE : This term shall be completed by an indication
of the ftransformation considered, e.g. martensitic,

bainitic, etc.

3.42
Critical cooling rate
Cooling rate corresponding to the critical cooling

function

3.43
Critical points

Transformation temperatures for a particular alloy

3.44
Cyaniding
Carbonitriding carried out in a bath of molten salts

carbonitruration cyanides

3.45
Decarburization
Depletion of carbon from the surface layer of a

ferrous product

NOTE : This depletion may be either partial (partial

decarburization) or nominally complete

decarburization. The sum of the two types of
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thoat cacbon (mét phan va hoan toan) dwoc goi 1a
thoat cacbon tdng cong (xem TCVN 4507
(ISO 3887)).

3.46
U khir cacbon
Dang x& Iy hoa nhiét luyén nham gidm bt ham

lwong cacbon trong sdn phdm hop kim sét.

3.47

Chiéu sau I&p thoat cacbon

Khodng cach gitra bé mat cla san phdm hop
kim sat va gi¢i han dac trung cho chiéu day cla
I&p thoat cacbon.

CHU THICH: Gi¢i han nay bién déi tuy theo dang
thoat cacbon va co thé dwoc xac dinh dwa trén trang
thai t6 chire, dwa vao do cng hodc néng d6 cacbon
con nguyén & kim loai nén (xem TCVN 4507 (ISO
3887)) hodc ndng dd cacbon danh nghia nao khac .
3.48

Chiéu sau I&p téi cirng

Khodng cach gitra bé mat cla san phdm hop

kim sat va gi¢i han dac trwng cho sw t6i thau.

CHU THICH: Gi6i han nay cé thé dwoc xac dinh t
sy dot bién vé trang thai t& chirc hodc gia tri do

crng.

3.49

Chiéu sau I&p tham nito

Khodng céach giira bé mat cia sadn phdm hop
kim sat va gi¢i han dac trwng dwoc chi dinh cho

chiéu day cla I6p duwoc lam giau nito.
so sanh v&i chiéu sau I&p thdm hiéu qua.

3.50
Chiéu sau I&p chuyén bién
Sw mé& rong cla toi cirng tlr bé mat san pham

hop kim sat vao trong.
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decarburization (partial and complete) is termed total
decarburization. (See TCVN 4507( IS0 3887)).

3.46
Decarburizing
Thermochemical treatment intended to produce

decarburization of a ferrous product

3.47

Depth of decarburization

Distance between the surface of a ferrous product
and a limit characterizing the thickness of the
layer depleted in carbon

NOTE : This limit varies according to the type of
decarburization and can be defined by reference to a
structural state, a level of hardness or the carbon
content of the unaltered base metal (see TCVN 4507
(IS0 3887) or any other specified carbon content

3.48

Depth of hardening

Distance between the surface of a ferrous product
and a limit characterizing the penetration of

quench hardening

NOTE : This limit may be defined starting from a

structural state or a level of hardness.

3.49
Depth of nitriding
Distance between the surface of a ferrous product

and a layer enriched in nitrogen

cf. effective case depth

3.50
Depth of transformation
Development of quench hardening from the

surface of a ferrous product



CHU THICH: Chiéu sau I&p chuyén bién dwoc do
ndi chung v&i tén goi la chiéu sau l&p t6i cirng.

3.51

Khtr tinh 6n dinh cta austenit dw

Hién twong x4y ra trong qua trinh ram cho phép
austenit dw xay ra chuyén bién mactenxit trong
vung nhiét dd ma trwdc day né da khong thé tw

dong xay ra chuyén bién.

3.52

U khuéch tan

Nhiét luyén (hodc nguyén cdng) nham muc dich
khuéch tan cac nguyén t6 da dwoc thdm vao bé
mat (vi du, sau thAm cacbon, thdm bo hay nito)

tién sau vao bén trong san pham hop kim sat.

3.53

Vung khuéch tan

L&p nguyén td hop kim bé mat dwoc hinh thanh
trong qua trinh hoa nhiét luyén dw¢i dang dung
dich rén hodc dung dich ran chira mét phan tiét

pha.

CHU THICH:

1 Ham lwong cla cac nguyén té nay giam lién tuc
cho t&i khi dat t&¢i nhw ham lwgng 16i.

2 Céc tiét pha trong viing khuéch tan c6 thé 1a nitrit,
cacbit, v.v.

3.54

Toi trwe tiép sau tham

Thao tac t6i san phdm hop kim sat truc tiép khi
lay ra khai 16 thdm cta hoa nhiét luyén.

CHU THICH: Noi chung dang nhiét luyén nay dwoc
thwc hién sau khi thAm cacbon va néu can thiét,
phai lam ngudi t&i nhiét do thich hop nhat véi do

clvng clia san pham:
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NOTE : The depth of transformation is generally

measured in terms of the depth of hardening.

3.51

Destabilization of retained austenite
Phenomenon occurring during tempering which
allows the retained austenite to undergo
martensitic transformation within a temperature
range where it would not previously have been

transformed spontaneously

3.52

Diffusion treatment

Heat treatment (or operation) intended to cause
the diffusion towards the interior of the ferrous
product of elements previously introduced into the
surface (for example, following carburizing,
boriding or nitriding)

3.53

Diffusion zone

Surface layer formed during a thermochemical
treatment containing, in solid solution or where
appropriate partially precipitated, the element(s)

introduced during the treatment

NOTES

1 The content of these elements diminishes
continuously as the core is approached.

2 The precipitates in the diffusion zone can be nitrides,

carbides, etc.

3.54

Direct-hardening treatment

Hardening treatment of a ferrous product, by
direct quenching

NOTE :

carburiring and, if necessary, after cooling to the temperature

In general this treatment is carried out after

most appropriate to the hardening of the product.
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3.54.1

Toi trwc tiép sau tham thanh bainit

3.55

Toi trwe tiép

Thao tac téi dwoc tién hanh trwc tiép sau khi
can nong hoac rén néng hoac sau hoa nhiét

luyén.

5.56

Sw bién dang do nhiét luyén

Bét ky sw thay déi nao trong hinh dang va kich
thwéc ban dau cla san phdm hop kim sat xay

ra trong qua trinh nhiét luyén.

3.57

Nhiét luyén téi cirng hai lan

T6i hai lan (it dung)

Dang nhiét luyén bao gébm hai 14n nhiét luyén
t6i ké tiép nhau, néi chung tién hanh nung t6i &
nhiét d6 khac nhau.

CHU THICH: Trong trwéng hop cé cac san phadm da
qua thdm cacbon 1an t6i th&r nhat c6 thé dat duwoc
bang cach t6i trwc tiép, t6i lan thk hai c6 nhiét do
nung t6i thap hon.

3.58

Chiéu sau I&p tham nito’ ¢6 hiéu qua

Chiéu sau I&p thAm nito tinh t&i gi¢i han do
crng chi dinh

3.59

Chiéu sau I&p tham cacbon c6 hiéu qua
Khodng céach giira bé mat cia sadn phdm hop

kim sat va vi tri c6 dd cirng Vickers la 550 HV.
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Direct-hardening treatment which causes the

formation of martensite

3.54.2
Direct-hardening treatment which causes the

formation of bainite

3.55

Direct quenching

Quenching carried out immediately following hot
roling or forming or after a thermochemical

treatment, occurring during heat treatment

3.56
Distortion
Any change in the shape and original dimensions

of a ferrous product

3.57

Double quench-hardening treatment

Double hardening (deprecated)

Heat treatment consisting of two successive
quench-hardening treatments, generally carried

out at different temperatures

NOTE : In the case of carburized products, the
firstquench hardening can be obtained by direct
quenching, the second being carried out at a lower

temperature.

3.58
Effective case depth
Depth of nitriding where the specified limit is a

level of hardness

3.59
Effective case depth after carburizing
Distance between the surface of a ferrous product

and the position where the Vickers hardness is



Xem TCVN 5747 (1SO 2639).

CHU THICH: TCVN 5747 (ISO 2639) ciing chi rd:

—  Tai thlr d6 clrng c6 thé sir dung khac véi tai quy
wée, sau khi thod thuan trwdece, tai thr dd cleng khi
do chiéu sau I&p thdm cé thé trong khoang 4,9 N va
49 N;

—  Thir d6 cirng Rockwell bé mat cé thé dwoc s
dung véi cach do twng tw sau khi da cé thod thuan
trwdc vé xac dinh gia tri dd cirng gidi han.

3.60

Chiéu sau I&p tdi bé méit cé hiéu qua

Khoang cach gitra bé mét va diém cé do cirng
Vickers bang 80% giéa tri tbi thiéu cia dd cirng

bé mat yéu ciu déi véi sdn pham sau toi.

Xem ISO 3754.

CHU THICH :  1SO 3754 ciing chi rd réng

— Tai trong thlr khac vé&i cac tai trong quy wéc co
thé dwoc st dung sau khi cé thod thuan truéc, tai
ther dd clng khi xac dinh chiéu sau 16p toi c6 thé
trong khoang 4,9 N va 49 N;

—  Thir d6 cirng Rockwell c6 thé dwoc st dung voi
cach do twong tw, sau khi c6 thod thuan truéc vé
xac dinh gia tri dé clrng gidi han.

3.61

Khi quyén thu nhiét

Khi quyén I6 mang tinh thu nhiét va co thé
cacbon cé khd ndng diéu chinh ham lwong
cacbon cla san pham hop kim sat trong qua
trinh nhiét luyén, theo y&u cau gidm baot, lam
tang hoac gitr & mirc khong ddi trén bé mat san
pham hop kim sat

3.62

DPong déu hoa nhiét do

Giai doan hai khi nung sa&n pham hop kim sét
lam cho nhiét d6 nung theo yéu cau dat dwoc

trén toan bd mét cét ngang.
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550 HV
See TCVN 5747 (IS0 2639).

NOTE : TCVN 5747 (IS0 2639) also indicates that

- loads other than the conventional load may be used,
after prior agreement, to measure this depth, these
loads being between 4,9 N and 49 N;

- the superficial Rockwell test may be used in a similar
way, after prior agreement, to define the limiting

hardness value.

3.60

Effective case depth after surface hardening
Distance between the surface and the point at
which the Vickers hardness (HV) is equal to 80 %
of the minimum surface hardness required for the
ferrous product considered

See IS0 3754.

NOTE : 1S0 3754 also indicates that
— loads other than the conventional load may be used,

after prior agreement, to measure this depth, these loads
being between 4,9 N and 49 N;

— the superficial Rockwell test may be used in a similar
way, after prior agreement, to define the limiting

hardness value.

3.61

Endothermic atmosphere

Furnace atmosphere produced endothermi- cally
and with a carbon potential capable of being
matched to the carbon content of the ferrous
product under heat treatment, in order to reduce,
increase or maintain the carbon level at the surface

of the ferrous product

3.62

Equalization

Second stage of heating of a ferrous product
whereby the required temperature at the surface

is attained throughout its section
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3.63

DPwong kinh twong dwong

Puong kinh (d) ctia méau thép cung loai cé dang
hinh tru (v&i chiéu dai > 3d) cé tbc d6 ngudi &
tam cha mau bang tbc d6 ngudi nhd nhét ghi
dwoc trén san pham hop kim sat dwoc xem xét,
trong diéu kién ngudi nhw nhau.

CHU THICH: Buwéng kinh twong dwong dugc dinh
nghia & day khoéng giéng véi dinh nghia khi nhiét
luyén trong ISO 683- 1.

3.64

Khi quyén toa nhiét

Khi quyén 16 thé hién c6 tinh tod nhiét va dwoc
diéu chinh sao cho khéng gay ra 6xit hoa san

pham hop kim sat.

3.65
T6i ngon Itra
Dang t6i bé mat bdng ngudn nhiét nung la ngon

[ra.

3.66
The&i gian nung
Khoang thdi gian tir lic san phdm hop kim sat

vao 16 dén khi ra 1o.

3.67

U hoan toan

U & nhiét do trén Acs

3.68

U hatlén

Dang 0 tién hanh & nhiét dd da cao trén Acs
trong khoang thoi gian gitr nhiét da dai dé hat
to 1én.

3.69

U nhé hat tinh thé

Dang nhiét luyén v&i muc dich lam nhd hat va

lam ddng déu hat tinh thé san phdm hop kim
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3.63

Equivalent diameter

Diameter (d) of a cylinder of the same steel (of
length > 3d) in which the cooling rate at its centre
is identical to the slowest cooling rate recorded in
the ferrous product considered, for the same

cooling conditions

NOTE : The equivalent diameter defined here is not
the same as that determined by heat treatment in
ISO 683-1.

3.64

Exothermic atmosphere

Furnace atmosphere produced exothermically and
controlled so that it does not oxidize the ferrous

product

3.65
Flame hardening
Surface-hardening treatment where the heat

source is a flame

3.66
Floor-to-floor time
Interval of time between the placement of a

ferrous product in a furnace and its removal

3.67
Full annealing

Annealing at a temperature above Ac;

3.68

Grain coarsening

Annealing carried out at a temperature well above
Ac; for a soaking period sufficient to bring about

grain growth

3.69
Grain refining
Heat treatment with the object of refining and

eventually making uniform the grain size of a



sat, bao gdm nung san pham lén nhiét d6 cao
hon Acs mét chut (Acy dbi véi thép sau cung
tich), gilr nhiét khéng lau, sau do6 lam ngudi v&i
tbc do thich hop.

3.70
Graphit hoa

Su tiét cacbon dwéi dang graphit

3.711
U graphit hoa
Dang nhiét luyén ap dung cho gang duc hoac

thép sau cuing tich @& cho graphit hoa xay ra.

3.72

D6 tham toi

Kha n&ng xay ra chuyén bién mactenxit va/hoac
bainit

CHU THICH: Do thdm toi thwong dwoc dac trung
béng dwéng cong dd cirng thay déi theo khoang
cach tinh tr bé mat tdi trong diéu kién thi nghiém
quy dinh (vi dy, dwdng cong Jomi).

3.73

Nhiét do toi

Nhiét d6 nung t6i cla hop kim sat co kha nang
téi clrng.

3.74

Nhiét luyén

Mbt loat cac nguyén cong, trong d6 san pham
hop kim sat & thé rén chiu tac dong béi cac chu
ky nhiét trén toan bd thé tich hay mot phan dé
dan t&i sw bién dbi vé tinh chat va/hoic t6
chure.

CHU THICH: Thanh phan hoa hoc cta san phdm
hop kim s&t c6 thé thay ddi trong nguyén céng nay.
(Xem hoa nhiét luyén).

3.75

Nung

Qua trinh nang nhiét dé clia s&n pham hop kim sat.
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ferrous product, and comprising heating it at a

temperature  slightly above Ac; (Ac; for
hypereutectoid steels), without prolonged soaking
at this temperature, followed by cooling at a
suitable rate

3.70

Graphitization

Precipitation of carbon in the form of graphite

3.71
Graphitizing
to cast irons or

Heat treatment applied

hypereutectoid steels to bring about graphitization

3.72
Hardenability
Capacity of a steel to give rise to martensitic

and/or bainitic transformations

NOTE : Hardenability is often characterized under
defined experimental conditions by the development of
hardness as a function of the distance from a

quenched surface (for example, the Jominy curve).

3.73
Hardening temperature
Quenching temperature of hardenable ferrous

products

3.74

Heat treatment

Series of operations in the course of which a solid
ferrous product is totally or partially exposed to
thermal cycles to bring about a change in its

properties and/or structure

NOTE : The chemical composition of the ferrous
product may possibly be modified during these
operations. (See thermochemical treatment.)

3.75

Heating

Increasing the temperature of a ferrous product
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CHU THICH: Qua trinh tang nhiét d6 nay cé thé thuc
hién mét mach hoac nhiéu phan doan.

3.76

Pwéng cong nung néng

Db thj thé hién ham sé nung.

3.77

Ham s6 nung néng

Su thay dbi nhiét do lién tuc tai mot diém trén
san phdm hop kim sat dwoc quan sat nhw 13
mot ham sb cla thdi gian nung tinh tir IGc bat

dau nung dén luc két thuc tang nhiét.

3.78

Téc dé nung

Mrc dd bién déi nhiét do theo thdi gian trong
khoang th&i gian nung.

CHU THICH:

Hay phén biét sy khac nhau gitra;

— Téc do tire thoi (rng v&i nhiét dé dwoc chi dinh, va

— Tbc dd trung binh trong mét khoang nhiét do nhéat
dinh.

3.79

Bang th&i gian nung

Ham sb nung néng dwoc chi dinh phai thuc
hién.

3.80

The&i gian nung

Khoang th&i gian gilra hai nhiét do dac trwng
ctia ham sé nung néng.

CHU THICH: Ludn ludn can quy dinh mét cach chinh
xac & nhiét dé nao.

3.81

Nung qua th&i gian

Thoi gian nung lam cho nhiét d6 cta diém thiét

ké trén san phdm hop kim sat vwot qua nhiét
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NOTE : This temperature increase may be carried out

in one or more stages.

3.76
Heating curve

Graphical representation of the heating function

3.77

Heating function

Successive variations in the temperature at one
point in the ferrous product considered, as a
function of time during heating, from the
commencement of heating to the end of the rise in

temperature

3.78
Heating rate
Variation in temperature as a function of time

during heating

NOTE :

A distinction is made between

— an instantaneous rate corresponding to a specific
temperature, and

— an average rate over a defined interval of

temperature.

3.79
Heating schedule

Specified heating function which must be attained

3.80
Heating time
Interval of time separating two characteristic

temperatures of the heating function

NOTE : It is always necessary to specify precisely
what the temperatures are.

3.81

Heating-up time

Time required for the temperature of a designated

point of a ferrous product, at a given temperature,



do dwoc chi dinh.

3.82

U dong déu hoa

U & nhiét d6 cao trong thdi gian dai nham théng
qua sy khuéch tan lam gidm bét hién twong
thanh phan hoa hoc khéng ddng déu do hién
twong thién tich.

3.83

T6i xung

Dang t6i str dung phwong phap nung dang

xung.

CHU THICH: Théng thuwdng cach téi nay 1a két qua cla
tw t6i .

3.84

Nung bang dong xung

Phwong phap nung bang ndng lveng xung I&p
di 1ap lai trong thoi gian rat ngan, tdng nhiét do

cuc bo trong vung nhé.

CHU THICH: C6 thé s dung cac ngudn ning lvong
khac nhau, vi du phéng dién béng tu dién, tia laser,

tia dién tt, v.v.

3.85
T6i cam rng

Dang t6i bé mat bang dong dién cdm (rng.

3.86
U khéng hoan toan

U & ving nhiét d& nam gitra Ac, va Acs.

3.87

Nhiét luyén trong khoang chuyén bién

Dang nhiét luyén cua thép trwéc cling tich voi
nhiét d6 nung va gitr nhiét ndm trong khoang
gitra Ac; va Acs sau dé lam ngudi bang cach

thich hop dé dat dwoc tinh dac trwng theo yéu
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to attain a different specified temperature

3.82

Homogenizing

Prolonged high temperature annealing intended to
reduce by diffusion, to a greater or lesser extent,
the heterogeneities of chemical composition due
to the phenomenon of segregation

3.83

Impulse hardening

Hardening treatment using a method of heating by

impulses

NOTE : Normally this hardening is the result of self-
quenching.

3.84

Impulse heating

Method of heating by short repeated bursts of
energy, giving rise to a local increase in

temperature

NOTE : Various sources of energy can be used, e.g.

condenser discharge, lasers, electron beams, etc.

3.85
Induction hardening
Surface-hardening treatment where the heating is

produced by induction

3.86
Inter-critical annealing

Annealing at a temperature between Ac, and Ac;

3.87

Inter-critical treatment

Treatment of a hypoeutectoid steel involving
heating to and soaking at a temperature between
Ac; and Ac;, followed by cooling adapted to the

characteristics required
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3.88

Oxi hoa bén trong

S tiét pha phan tan, véi dd sau khac nhau bén
trong sé&n pham hop kim sét, nhitng oxit phan
tan nay dwoc hinh thanh do 6xy khuéch tan tiy

bé& mat vao.

3.89

Toi két thic ngudi sém

Téi dwoc thuwe hién trong méi truéng tdi voi toe
dd ngudi cho trwdc va dirng téi triwde khi san
phdm t6i dat dwoc can bdng nhiét véi moi
trwdng toi.

CHU THICH: Thuat ngi nay cé thé khong thuong
dung dé phan dinh cac kiéu toi.

3.90

Co nhiét luyén viing chuyén bién peclit

Mbét dang co nhiét luyén thép gdm c6 bién dang
déo dwoc thwe hién trong qua trinh chuyén bién

twr austenit thanh peclit.

3.91

U dang nhiét

Dang U bao gédm austenit hoa sau d6 lam ngudi
téi vung nhiét dd chuyén bién austenit thanh
ferit thanh peclit, hoac xementit va peclit thi gil

dang nhiét cho chuyén bién xay ra hoan toan.

3.92

To6i dau muat

Phwong phap the dwoc tiéu chudn hoa bao
gdbm nung austenit hod mau thép sau dé toi
mau theo cach phun nwéc lam ngudi tor phia
mot dau mut.

CHU THICH: Sy thay dbi d6 cirng theo khoang céch
tinh t dadu mut (dwéng cong Jomi) sé déc trwng cho
do tham t6i cia thép (ISO 642).
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3.88

Internal oxidation

Precipitation, to a greater or lesser depth towards
the interior of a ferrous product, of dispersed
oxides formed by oxygen which has diffused from

the surface

3.89

Interrupted quenching

Quenching carried out in a medium giving rapid
cooling and interrupted before the ferrous product
reaches thermal equilibrium with the quenching

medium

NOTE : This term should not to be used to designate

step quenching.

3.90

Isoforming

Thermomechanical treatment of a steel consisting
of plastic deformation carried out during the

transformation of austenite to pearlite

3.91

Isothermal annealing

Annealing involving austenitizing, followed by
cooling which is interrupted by soaking for a
period at a temperature at which the
transformation from austenite into ferrite and
pearlite, or cementite and pearlite, is complete
3.92

Jominy test

Standardized test which consists of austenitizing a
steel test piece and then quenching it by means of

a jet of water applied to one end

NOTE : The variation in hardness with distance from
the quenched end (Jominy curve) characterizes the
hardenability of the steel (IS0 642).



3.93

Gi&i han kich thwéc cia mau thi

Pudng kinh hodc chiéu day tdi da cho phép cla
thanh trong d6 nhirtng dac tinh dwoc tao ra bdi

dang nhiét luyén can thir.

3.94
T6i cuc bd
Dang t6i chi gi¢i han & mét phan ctia san phdm

hop kim séat.

3.95

U gang déo

Dang nhiét luyén nham chuyén bién té chirc
cla gang trdng thanh gang déo (xem 4.53)
bang qua trinh thoat cacbon hodc bang graphit

hoa xementit.

3.96

Hoa gia mactenxit

Dang nhiét luyén tiét pha bién cing thwc hién
déi voi thép, bao gébm t6i thép dé co duoc
mactenxit mém cé ham lwong cacbon rat thap
sau do hoa gia dé nang cao co tinh theo yéu

cau.

3.97

To6i trong mubi néng chay

Dang nhiét luyén bao gdm nung austenit hoa
sau d6 ngudi trong nbéi mudi ndng chay véi tbc
dd du nhanh dé tranh xay ra chuyén bién ferit,
peclit hodc bainit d&n nhiét d6 hoi cao hon diém
M gitr nhiét v&i thdi gian da dé nhiét d6 dong
déu trén toan tiét dién song chwa du dé xay ra
chuyén bién bainit.

CHU THICH: Trong bwéc lam ngudi két thuc, trong
thoi gian hinh thanh mactenxit thuwc t& xay ra gan
nhw déng thoi trén toan bo tiét dién ngang thi thong

thwong thye hién ngoai khéng khi.
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3.93

Limiting ruling section

Maximum diameter or thickness of a bar in which
the specified properties are to be produced by a

given heat treatment

3.94
Local hardening
Quench hardening limited to part of a ferrous

product

3.95

Malleablizing

Heat treatment intended to transform the structure
of a white cast iron in order to obtain a malleable
cast iron (see 4.53) by decarburization or by

graphitization of the cementite

3.96

Maraging

Precipitation hardening treatment carried out on
steels, the solution treatment of which produces a
soft martensite with a very low carbon content
which can subsequently be aged to give the

required mechanical properties

3.97

Martempering

Heat treatment involving austenitizing followed by
step quenching, at a rate fast enough to avoid the
formation of ferrite, pearlite or bainite, to a
temperature slightly above M,, and soaking for
long enough to ensure that the temperature is
uniform but short enough to avoid the formation of
bainite

NOTE : The final cooling, during which martensite

forms practically simultaneously throughout the whole

cross—section, is generally carrird out in air.
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3.98

Do cipng tbi da co thé dat dwoc sau toi

Gia tri clia d6 cirng t6i da co thé dat dwoc trong
san pham hop kim sat da do dwoc t6i & diéu
kién ly twéng.

3.99

Méi truwong

Mbi trwéng dat san phdm hop kim sét trong qua

trinh tién hanh nguyén cong nhiét luyén.

CHU THICH: Mai trwdng nay cé thé 1a trang thai
rén, 16ng hoac khi. N6 déng vai trd quan trong trong
phwong tién truyén dan nhiét (mdi trwéng nung, moi
trwdng ngudi, v.v...) va trong dac tinh hoa hoc (madi
trwdng 6xi hoa, mdi trwdng thoat cacbon, v.v...). Mbi

trwdng khi thwerng goi béng thuat ngtr “Khi quyén’.
3.100

Tham nito

Dang hoa nhiét luyén ap dung véi sdn pham
hop kim sat d& 1am giau nito 16p bé& mat san
pham.

So sanh véi thdm nito—oxy

CHU THICH: Maéi truéng thdm nito phai dwoc quy
dinh, vi du, thdm thé khi, thAm plasma, v.v...

3.101

Tham cacbon-nito

Tham nito mém (it dung).

Dang hoa nhiét luyén ap dung véi sdn pham
hop kim s&t nham lam giau nito va cacbon I&p
bé mat, bang cach do tao thanh mét I&p bé mat

la hop chét.

CHU THICH:

1 Bén dwdi I6p thAm hop chét 1a viung khuéch tan
giau nito.

2 M@i trwdng thdm nito — cacbon phai dwoc quy
dinh, vi du, thAm bé mudi néng chay, thdm thé khi,

thdm plasma, v.v...
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3.98

Maximum achievable hardness

Maximum value of hardness that can be obtained
on a given ferrous product by quench hardening,

under ideal conditions

3.99
Medium
Environment in which the ferrous product is

placed during a heat treatment operation

NOTE : The medium can be solid, liquid or gaseous. It
plays an important role by means of its calorific
properties (heating medium, cooling medium, etc.) and
by its chemical properties (oxidizing medium,
decarburizing medium, etc.). A gaseous medium is

often designated by the term “atmosphere”.

3.100

Nitriding

Thermochemical treatment which is applied to a
ferrousproduct in order to produce surface
enrichment in nitrogen

cf. oxynitriding

NOTE : The medium in which the nitriding takes place

shall be specified, e.g. gas, plasma, etc.

3.101

Nitrocarburizing

Soft nitriding (deprecated)

thermochemical treatment which is applied to a
ferrous product in order to produce surface
enrichment in nitrogen and carbon, thereby
forming a compound layer

NOTES

1 Beneath this compound layer there is a diffusion
zone enriched in nitrogen.

2 The medium in which the nitrocarburizing takes

place shall be specified, e.g. salt bath, gas, plasma etc.



3.102
Thwong hoa
Dang nhiét luyén bao gdm nung austenit hoa

sau do lam ngudi trong khéng khi.

3.103

Can néng thwéong hoa

Qua trinh can trong dé khau bién dang két thic
thyc hién trong khoang nhiét do nhét dinh, dé
tao cho véat liéu nhirng dac trwng co tinh twong

dwong nhw khi thwdng hoa.

3.104
Nguyén céng
Tirng thao tac co ban trong moét chu trinh nhiét

luyén.

3.105

Tham cacbon qua mirc

Th&m cacbon dén mrc ham Ilwong cacbon bé
mat vwot qua mure quy dinh.

CHU THICH: Trong tiéng Anh, thuat ngl» nay ciing

dung dé chi I6p thdm vwot qua chidu day quy dinh.

3.106
Qua nhiét va qua thoi gian
Hién twong nung & nhiét d6 qua cao, thoi gian

gilr nhiét qua dai l1am hat tinh thé bij 16n.

CHU THICH: C6 thé phan biét “qua nhiét” Ia do hiéu
qué cla nhiét d6 (nung vwot qua nhiét Ao quy dinh),
va “qua thoi gian” do hiéu qua thdi gian gilr nhiét
(gitr nhiét dai qua thoi gian quy dinh). San phdm
hop kim sét bi qua nhiét, qua thoi gian c6 thé xo ly
lai badng nhiét luyén thich hop hodc bang gia cong
bién dang néng tuy theo loai san pham.

3.107

Tham nito — 6xy

Thadm nito dwoc thwc hién trong méi trwong
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3.102
Normalizing
Heat treatment consisting of austenitizing followed

by air cooling

3.103
Normalizing forming

Forming process in which the final deformation is
carried out within a certain temperature range,
producing a material with specified values of
mechanical

properties equivalent to those

produced by normalizing

3.104
Operation
Each of the elementary actions within a heat

treatment cycle

3.105
Overcarburizing
Carburizing until the surface carbon content

exceeds a prescribed level

NOTE : In English, this term also designates

excessive case depth.

3.106

Overheating and oversoaking

Heating carried out under temperature conditions
for a duration such that excessive grain growth is

produced

NOTE : A distinction can be made between
overheating, which is due to the temperature effect,
and oversoaking, which is due to the effect of time. An
overheated and oversoaked ferrous product may be
retreated by an appropriate heat treatment or by hot
deformation depending on the nature of the product.

3.107
Oxynitriding

Nitriding carried out in a medium to which a
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thAm cé thém mét lwong 6xy nhat dinh.

3.108

Toi chi

Dang nhiét luyén bao gdbm nung austenit hoa
sau dé lam ngudi trong diéu kién thich hop dé
hinh thanh td chirc thich hop nham tién hanh
kéo soi hoac can.

CHU THICH: Mai trwérng tién hanh x& ly bé chi can
phai quy dinh, vi du, khéng khi, bé chi, v.v.

3.108.1

Xtr ly bé chi lién tuc

Dang x& ly bé chi c6 cac nguyén cong nung va
lam ngudi phdi dang day khéng cudn tién hanh
trong chuyén dodng lién tuc.

3.108.2

Xt ly bé chi khong lién tuc

Dang xt ly bé chi khi s&n phadm dwoc gitr lai &
dang cudn hoac bé trong qua trinh nung.

3.109

Tham nito bang plasma

Dang thdm nito trong méi trwdng plasma.

3.110

Sw bién ctrng do tiét pha phan tan

Sw bién ctrng ctia san phdm hop kim sét do sw
tiét pha phan tan cta mét hay nhiéu hop chat
twr dung dich rédn qua bao hoa.

311

Nhiét luyén hoa bén bang tiét pha phan tan
Dang nhiét luyén bao gém x& ly dung dich rén
hod, tiép sau la xt ly hoa gia.

3.112

Nung dw bj (nung so bd)

(Con goi la nung phan cép)
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certain quantity of oxygen has been added

3.108

Patenting

Heat treatment consisting of austenitizing followed
by cooling under conditions suitable for producing
the appropriate structures for subsequent wire-

drawing or rolling

NOTE : The medium in which the patenting takes place

should be specified, e.g. air, lead bath, etc.

3.108.1

Continuous patenting

Patenting applied when the operations of heating
and cooling of the unwound product are carried

on continuously

3.108.2
Batch patenting
Patenting applied when the product remains in the

form of a coil or bundle during the heat treatment

3.109

Plasma nitriding

Glow discharge nitriding (superseded)
lon nitriding (superseded)

Nitriding in which the medium is a plasma

3.110

Precipitation hardening

Hardening of a ferrous product caused by the
precipitation of one or more compounds from a

supersaturated solid solution

3.111
Precipitation hardening treatment
Heat treatment consisting of a solution treatment

followed by an ageing treatment

3.112

Preheating



Nguyén céng bao gébm sy nang nhiét do cla
san pham hop kim sat 1én mét vai mirc nhiét do
nam trong khoang gitva nhiét d6 ban dau va
nhiét do t6i da, & mdi nhiét dd doé coé gitr nhiét
mot thoi gian nhét dinh.

3.113

Lép dwoce toi cirng

Lop bé mat cla san phdm hop kim sét dwoc toi
clrng, chiéu sau nay néi chung duoc dinh nghia

la chiéu sau dwoc tdi cirng.

3.114

Tinh téi cirng

Do cing clia san phdm hop kim sat dat dwoc
sau khi nung austenit hoa réi lam nguéi véi diéu
kién sao cho austenit chuyén hoan toan hoac
gan hoan toan thanh mactenxit va c6 thé ca

bainit.

3.115

Nhiét luyén toi cirng

Nhiét luyén vé&i muc dich t6i clrng, né gdm co
nung austenit hoa sau do réi lam ngudi véi diéu
kién sao cho austenit chuyén hoan toan hoac
gan hoan toan thanh mactenxit va co thé ca

bainit.

3.116

Toi

Nguyén coéng bao gébm lam ngudi san pham
hop kim sat v&i tbc d6 ngudi nhanh hon nhiéu

so v&i ngubi trong khdng khi tinh.

CHU THICH: Khuyén nghi, khi dung thuat ngtr nay
phai kém theo sw chi rd diéu kién ngudi, vi du, toi
bang théi khéng khi, tdi nwéc, téi phan cap, v.v.
3.117

Kha nang toi

Kha nang cua mbi trwong cho phép thyc hién

lam ngudi theo mét so’ dd riéng.
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Operation consisting of raising the temperature of
the ferrous product to one or more temperatures,
intermediate between the initial and the maximum

temperature, and holding it there for a certain time

3.113

Quench-hardened layer

Surface layer of a ferrous product, hardened by
quenching, the thickness of which is generally

defined by the depth of quench hardening

3.114

Quench hardening

Hardening of a ferrous product obtained, after
austenitizing, by cooling under conditions such
that the austenite transforms more or less
completely into martensite and possibly into

bainite

3.115

Quench-hardening treatment

Heat treatment with the object of quench
hardening and comprising austenitizing followed
by cooling, under conditions such that the
austenite transforms more or less completely into

martensite and possibly into bainite

3.116
Quenching
Operation which consists of cooling a ferrous

product more rapidly than in still air

NOTE : The use of a term specifying the cooling
conditions is recommended, for example air-blast

quenching, water quenching, step quenching, etc.
3.117

Quenching capacity

Capacity of a medium to permit a particular

cooling schedule
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CHU THICH: Kha ning téi nay c6 thé dwoc dic
trwng bédi mot chi sd chi tiéu nghiém ngat, ma van
con chwa dwoc thiét 1ap.

3.118

Nhiét do toi

Nhiét d6 bat dau nhing ngudi khi toi.

So sanh v&i “nhiét d6 bién cing”.

3.119

U hdi phuc

Dang nhiét luyén lam héi phuc mét phan tinh
chét vat ly ho&c tinh chét co hoc clia san phadm
hop kim sat sau khi qua gia cong ngudi ma
khéng c6 sy thay ddi rd rang vé td chirc.

CHU THICH: Dang nhiét luyén nay tién hanh & nhiét
do thap dwdi nhiét do két tinh lai.

3.120

U két tinh lai

Dang nhiét luyén nham thu duwoc td chirc hat
tinh thé méi dwoc hinh thanh béng co ché sinh
mam va mam phat trién trong kim loai da qua
gia cdng bién cirng ma khoéng cé chuyén bién

pha xay ra.

3.121

Bién ctrng lan thir hai

Hién twong tang d6 cirng cha san pham hop
kim sat thu dwoc sau mot hodc nhiéu 1an ram
sau toi.

CHU THICH: Su tang dd cing nay la do sw tiét pha
phan tan cta hop chat hodc do sw hinh thanh
mactenxit hoac bainit tr austenit dw, dwoc phan ra
ngay trong qud trinh ram hodc trong qua trinh ram
duoc hoat hoa sau d6 xay ra chuyén bién trong quéa

trinh lam ngudi sau ram.

3.122
Toi tw xay ra (tw toi)

Hién twong té6i crng mét bd phan clia san
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NOTE : This quenching capacity can be characterized
by a quench severity index, the definition of which has

not yet been established.

3.118
Quenching temperature
Temperature at which quenching is initiated

cf. hardening temperature

3.119

Recovery

Heat treatment intended to cause at least partial
recovery of the physical or mechanical properties
of a cold-worked ferrous product without apparent

modification of its structure

NOTE : This treatment is carried out at a temperature

below that of recrystallizing.

3.120

Recrystallizing

Heat treatment intended to cause new grains to
develop by nucleation and growth, in a work-

hardened metal, without a change in phase

3.121

Secondary hardening

Hardening of a ferrous product obtained after one
or more tempering treatments carried out after

quench hardening

NOTE : This hardening is due to the precipitation of a
compound or to the formation of martensite or bainite
from the retained austenite, decomposed during
tempering or destabilized during this process then

transformed during the subsequent cooling.

3.122
Self-quenching

Quenching of part of a ferrous product that has



ph&m hop kim st sau khi nung néng, dwoc lam
ngudi nhanh nhd sy truyén dan nhiét vé phia

cac phan chwa duoc nung.

3.123

Tham kém

Dang hoa nhiét luyén dwoc ap dung cho san
phdm hop kim st nham lam giau kém & bé

mat.

3.124
Tham silic
Dang hoa nhiét luyén dwgc ap dung cho san

pham hop kim sat nhdm lam giau silic & bé mét.

3.125

Toi moét lan

Dang t6i tién hanh to6i mot 1an sau khi san phdm
dwoc thAm cacbon va cho ngudi cham xudng

nhiét d6 phong.

CHU THICH: Néu nhu dang téi nay dwoc tién hanh
sau khi san phadm dwoc G ddng nhiét thi dang toi nay

dwoc goi la tdi mot 1an sau chuyén bién dang nhiét.

3.126
Gii¥ nhiét
Gitr nhiét do khong thay déi trong mot khoang

thoi gian cda chu trinh nhiét.

CHU THICH: Phai quy dinh nhiét do nay lién quan
dén vi tri nao vi dy, nhiét d cta 1o, nhiét dé cta bé
mat san phadm, nhiét d6 cla toan bd mat cat ngang
clia san phdm hodc cla vi tri riéng biét nao khac
trén san pham.

3.127

U mém

Dang G nham lam gidm dd cirng ctia san pham
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been heated, by thermal transfer towards the

unheated parts

3.123

Sherardizing

Thermochemical treatment which is applied to a
ferrderrous product in order to produce surface

enrichment in zinc

3.124

Siliconizing

Thermochemical treatment which is applied to a
ferrous product in order to produce surface

enrichmentin silicon

3.125

Single quench-hardening treatment

Hardening treatment carried out in a single step
after carburizing and slow cooling to ambient

temperature

NOTE : |If the treatment is followed by isothermal
annealing, this is called single quench hardening with

isothermal transformation.

3.126
Soaking
The part of the thermal cycle during which the

temperature is held constant

NOTE : It is necessary to stipulate whether the
temperature concerned is, for example, that of the
furnace, that of the surface of the product, that of the
whole section of the product or that of any other

particular point on the product.

3.127
Softening

Soft annealing

Heat treatment with the object of reducing the
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hop kim sat t&i mirc yéu cau.

3.128

Xtr ly dung dich ran

Téi khéng chuyén bién pha

Dang nhiét luyén ap dung v&i thép austenit, bao
gdbm nung thép 1én nhiét dd cao sau dé lam
ngudi voi tbc dd di nhanh dé giv lai dwoc té
chirc ddng déu cla austenit cho t&i nhiét do
thwong.

3.129

Nhiét luyén ra dung dich ran

Dang nhiét luyén nham hoa tan cac tiét pha cé

trwdc va gitr n6 & trang thai dung dich ran.

3.130

Sw cau hoa hat cabit

Qua trinh bién ddi hinh hoc clia cac hat cacbit,
vi du xementit, tr dang tAm bién thanh dang

hinh cau 6n dinh hon.

3.131

U cau hoa thép

Dang U chi yéu bao gébm gil nhiét thoi gian dai
& vung nhiét do Acy, c6 thé lam ngudi dich déc
quanh nhiét d nay nham gay ra sy cau hoa

cac hat cacbit dwoc hinh thanh do tiét pha.

So sanh v&i Sy tich tu I&n 1én cha cac hat tiét
pha (4.12).

3.132

Sw 6n dinh hoa cua austenit dw

Hién twong giam bét hoac ngan can kha nang
chuyén bién cla austenit dw thanh mactenxit
trong qua trinh 1am ngudi xudng nhiét d6 thap
dwdi nhiét dé thwdng.

CHU THICH: Hién twong 4n dinh hoa nay xay ra

trong qua trinh ram nhiét d6 thdp hodc lwu gitr &
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hardness of the ferrous product to a given level

3.128

Solution annealing

Heat treatment applied to austenitic steels,
consisting of heating to a high temperature
followed by cooling sufficiently rapidly to preserve
a homogeneous austenitic structure on return to
ambient temperature

3.129

Solution treatment

Heat treatment intended to dissolve previously
precipitated constituents and retain them in

solution

3.130

Spheroidization

Geometric development of the carbide particles,
such as the cementite platelets, towards a stable

spherical form

3.131

Spheroidizing

Annealing, generally involving prolonged soaking
in the region of temperature Ac; possibly with
oscillations around this temperature, in order to
bring about the spheroidization of the precipitated

carbides

cf. coalescence of a precipitate (4.12)

3.132

Stabilization of retained austenite

Phenomenon which reduces or prevents the
possibility of the transformation of retained
austenite into martensite during cooling to a

temperature below ambient temperature

NOTE : This stabilization occurs during low

temperature tempering or holding at ambient



nhiét dé thwong sau khi téi.

3.133

Nhiét luyén én dinh kich thwéc va té chire
Dang nhiét luyén cta san phdm hop kim sat
nhdm ng&n can sw bién dbi theo thoi gian cla

kich thwéc hoac td chire.

CHU THICH: Noi chung, dang nhiét luyén nay gay
ra nhirng sy thay dbi sé xay ra sau nay ma ta khéng
mong mudn.

3.134

U én dinh hoa tinh chéng an mon

U & nhiét quanh 850 °C v&i muc dich dé hop
chat dwoc tiét ra hodc ciu hoa, vi du cac cacbit
trong thép khong gi austenit sau khi 0 6n dinh

hoa.

3.135

X ly hoi nwéc

Tién hanh nhuém xanh bé mat trong hoi nwéc
qua nhiét.

3.136

Toi phan cap

Qua trinh lam ngudi khi t6i cé tam théi dvng lai
gilr nhiét & nhiét dd thich hgp trong méi trwong
t6i.

CHU THICH: Thuat ng* nay khéng dwoc st dung
dé goi Toi két thuc ngudi sém.

3.137

Ram khtr (rng suat

Dang ram duwoc tién hanh & nhiét dd noi chung
thAp dwdéi 200 °C dbéi voi td chirc hoan toan
hodc mot phan mactenxit d& gidm bét ndi (rng
suat bang sy tiét cacbit giai doan kh&i dau ma

khong thay dbi nhiéu d6 cirng.
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temperature after quenching.

3.133

Stabilizing

Heat treatment of a ferrous product intended to
prevent subsequent dimensional or structural

changes with time

NOTE : General ly, this treatment causes those
changes occur, which at a later date would be

undesirable.

3.134

Stabilizing annealing

Annealing at around 850 °C with the aim of
obtaining precipitation or spheroidization of
compounds, for example carbides, in stabilized

austenitic stainless steels

3.135
Steam treatment

Blueing carried out in superheated water vapour

3.136

Step quenching

Quenching during which the cooling is temporarily
interrupted by soaking in a medium at a suitable

temperature

NOTE : This term should not be used to designate

interrupted quenching.

3.137

Stress relief tempering

Tempering carried out at a temperature generally
below 200 °C on totally or partially martensitic
structures, in order to reduce the intrinsic stresses
by the onset of carbide precipitation without too

much reduction in the hardness
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3.138

U khir trng suét

Dang nhiét luyén bao gébm nung va gitr nhiét &
nhiét do thich hop sau d6 lam ngudi bang téc
dd ngudi thich hop dé& gidm bdt ndi ng suét

ma khéng c6 bién dbi can ban vé té chirc.

3.139

U dwéi nhiét dd6 dwéi han

Dang G & nhiét do hoi thap dudi Ac,.
3.140

X ly lanh

X& ly thwe hién sau tdi bao gdbm lam ngudi sau
va gitr nhiét & nhiét do thdp duei nhiét do
thwong dé& austenit dw chuyén bién thanh

mactenxit.

3.141
Tham nito - Iwu huynh
Dang thdm nito v&i sw cd tinh cho thém lwu

huynh vao 1&p hop chat bé mat.

3.142

Toi bé mat

Dang t6i sau khi nung I1&p bé mét.

CHU THICH: Thuat ngtr nay can ndi ré phuong
phap nung, vi du, bang ngon I&a, bdng dong cam
&ng, bang tia dién t, tia laze, v,v.

3.143

Hién tworng gion ram

Hién twong gion xay ra déi véi mot sé loai thép
sau khi t6i va ram do gilr nhiét & vung nhiét dé
nhét dinh hodc cho ngudi chdm qua vung nhiét
do nay.

CHU THICH: Hién twong gion nay sé tw bidu hién

b&i sw dich chuyén dwéng cong dd dai va dap cua
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3.138

Stress relieving

Heat treatment, including heating to and soaking
at a suitable temperature, followed by cooling at
an appropriate rate, in order to reduce the internal
stresses without substantially modifying the

structure

3.139
Sub-critical annealing

Annealing at a temperature slightly below Ac;

3.140

Sub-zero treating
Deep freezing
Treatment carried out after quenching to
transform the retained austenite into martensite
and consisting of cooling to and soaking at a

temperature below ambient

3.141
Sulfidizing
Nitrocarburizing with the voluntary addition of

sulfur to the compound layer

3.142
Surface-hardening treatment

Quench-hardening treatment after surface heating

NOTE : It is useful to specify the method of heating,
for example, flame, induction, electron beam, laser

beam, etc.

3.143

Temper embrittlement

Embrittlement which affects certain quenched and
tempered steels, after soaking at certain
temperatures or during slow cooling through these

temperatures

NOTE : This embrittlement reveals itself by a

displacement of the transition curve for the impact



kim loai nén vé phia nhiét d6 cao hon. Hién tuwong
nay sé mét di khi thép dwoc nung lai & nhiét do cao

hon 550 °C sau do lam ngudi nhanh.

3.143.1
Gion ram khéng thuan nghich
Gion xanh

Hién twong gion ram xay ra khi ram 300 °C.

3.143.2

Gion ram thuan nghich

Hién twong gion xay ra khi ram trong khoang
nhiét d6 tr 450 °C dén va bang 550 °C.

3.144

Ram

Dang nhiét luyén ap dung déi vé&i san pham
hop kim sat, néi chung tién hanh sau khi téi,
cling c6 thé sau nhiét luyén khac dé& lam cho
tinh chat cta hop kim dat t&i mirc d6 yéu ciu,
bao gébm nung dén nhiét do chi dinh (<Ac,) sau
khi gitr nhiét mot hodc nhiéu l1an, sau d6 cho
ngudi véi téc dd thich hop.

CHU THICH: Néi chung ram lam gidm bét dd cirng,
song trong nhiéu didu kién nhat dinh, c6 thé lam
tang d6 crng. (xem Bién cing 1an thir hai 3.121).
3.145

Gian dé ram

Gian d6 biéu dién méi quan hé gira co tinh va

nhiét dé ram.

3.146

NUvt nhiét

Nhirng vét nirt xuét hién trong san pham hop kim
sat do hiéu qua truc tiép sinh ra khi nung hodc

lam ngudi hodc hau qua clia n gay ra vé sau.
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strength of the base metal towards higher

temperatures. It disappears after reheating at a

temperature above 550 °C followed by rapid cooling.

3.143.1

Irreversible temper embrittlement

Blue brittleness

Temper embrittlement for temperatures of the
order of 300 °C

3.143.2
Reversible temper embrittlement
Temper embrittlement for temperatures between

approximately 450 °C and 550 °C inclusive

3.144

Tempering

Heat treatment applied to a ferrous product,
generally after quench hardening, or another heat
treatment to bring the properties to the required
level, and consisting of heating to specific
temperatures (<Ac;) and soaking one or more

times, followed by cooling at an appropriate rate

NOTE : Tempering generally leads to a reduction in
hardness but can, in certain cases, cause an increase

in hardness.(See secondary hardening.)

3.145

Tempering curve

Tempering diagram

Graphical representation of the relationship
between mechanical properties and tempering

temperature for a specific tempering time

3.146
Thermal crack
Fissure produced in a ferrous product by the

immediate or deferred effects of heating or cooling
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CHU THICH: N&i chung, thuat ngir nit can duoc
noéi day du bang sw chi rd hoan canh vét nirt xuat

hién, vi du nt khi nung, nit khi t6i, v.v.

3.147
Chu trinh nhiét
Sw thay déi nhiét do theo thoi gian trong qua

trinh nhiét luyén.

3.148

Hoa nhiét luyén

Dang nhiét luyén tién hanh trong méi trudng
dwoc lwa chon thich hop dé thay ddi thanh
phan hoa hoc ctia kim loai nén nhé trao déi voi

mdi trreong.

3.149

Co nhiét luyén

Qua trinh gia céng bién dang néng dwoc két
thuc bién dang déo & trong khodng nhiét do
nhat dinh, tao nén trang thai vat liéu co tinh
chét nhat dinh ma don thuan nhiét luyén khong

thé thu dwoc hodc 1ap lai dworc.

3.150

T6i thau

Trang thai toi cé chiéu sau dwoc tdi clrng khong
nhd hon khodng cach tir tam dén bé mat cla

> 2
san pham.

3.151

Gian doé dong hoc chuyén bién dang nhiét
austenit khi lam ngudi (gian doé 3T)

GOm nhirtng dwdng cong trén hé truc toa do
ban 16ga thoi gian/nhiét do (truc 16garit c6 thé
thoi gian hoac nhiét dd), xac dinh thoi diém bat
dau va két thuc chuyén bién austenit & méi
nhiét d6 trong diéu kién dang nhiét.

CHU THICH:

1 No6i chung, dwong cong bd sung ndi cac diém
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NOTE : Generally, the term crack is qualified by an
indication of the conditions under which the crack

appeared, e.g. heating crack, quenching crack, etc.

3.147
Thermal cycle
Variation of temperature as a function of time

during heat treatment

3.148

Thermochemical treatment

Heat treatment carried out in a medium suitably
chosen to produce a change in the chemical
composition of the base metal by exchange with

the medium

3.149

Thermomechanical treatment

Forming process in which the final deformation
takes place within a certain range of
temperatures, producing a material condition with
certain properties which cannot be obtained or

repeated by heat treatment alone

3.150

Through-hardening

Quench hardening such that the depth of
hardening is not less than the distance between

the core and the surface of the ferrous product

3.151

Time-temperature-transformation diagram

TTT diagram

Set of curves drawn in a semi-logarithmic coordinate
system with logarithmic time/temperature coordinates
which define, for each level of temperature, the
beginning and end of the transformation of austenite

under isothermal conditions

NOTES

1 In general, a complementary curve joins the points



twong &ng véi thdi gian austenit chuyén bién dat
50 %.

2 Thwong cho cac théng tin vé san phdm chuyén
bién va dd cirng ctia no.

3.152

Nhiét dd chuyén bién

Nhiét d6 & do xay ra chuyén bién pha, va mé
rong ra la & dé chuyén bién bat dau va két thuc
khi chuyén bién pha xay ra trong mot khoéng

nhiét do.

CHU THICH: Duwéi day la nhitng nhiét d6 chuyén

bién chinh dwoc biét & trong thép.

Ae; Nhiét dd can bang gi¢i han dwéi cta sy ton tai

austenit

Ae; Nhiét dd can bang gi¢i han trén cta sw ton tai

ferit

Ae,, Nhiét dd can bang gi¢i han trén cta sy ton tai

xementit trong thép sau cung tich

Ac; Nhiét d6 austenit bat dau hinh thanh khi nung

Ac; Nhiét do ferit hoan toan chuyén bién thanh

austenit khi nung

Ac,, Nhiét dd d& xementit trong thép sau cung tich

hoa tan hoan toan khi nung

Ar; Nhiét do austenit hoan toan chuyén bién thanh

ferit hoac ferit va xementit trong qua trinh lam ngudi

Ar; Nhiét do ferit bat ddu hinh thanh khi nguoi

Ar,, Nhiét 46 dé xementit trong thép sau cung tich

bat d4u hinh thanh khi lam ngudi austenit

M, Nhiét do austenit bat ddu chuyén bién thanh

mactenxit khi [am ngudi
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corresponding to the times at which the proportion of
transformed austenite reaches 50 %.
2 Information is usually given Pro Iducts and th eir

hardness. as to the transformation.

3.152

Transformation temperature

Temperature at which a change of phase occurs
and, by extension, at which the transformation
begins and ends when the transformation occurs

over a range of temperatures

NOTE : The following principal transformation

temperatures can be distinguished for steels:

Ae; equilibrium temperature defining the lower limit of

existence of austenite

Ae; equilibrium temperature defining the upper limit of

existence of ferrite

Ae,, equilibrium temperature defining the upper limit of

existence of cementite in a hypereutectoid steel

Ac, temperature at which austenite begins to form

during heating

Acs temperature at which ferrite completes its

transformation into austenite during heating

Acn, temperature at which the cementite in a
hypereutectoid steel dissolves completely during

heating

Arq temperature at which austenite completes its
transformation into ferrite or ferrite and cementite

during cooling

Arz temperature at which ferrite begins to form during

cooling

Ar, temperature at which cementite begins to form in a

hypereutectoid steel during cooling of the austenite

M;  temperature at which the austenite begins to

transform into martensite during cooling
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M; Nhiét d6 ma austenit gan nhw chuyén bién xong

thanh mactenxit khi lam ngudi

M, Nhiét do, & d6 cé x % austenit d& dwoc chuyén
bién thanh mactenxit trong qué trinh nguoi.

3.153

Tham nito hai giai doan

Dang thdm nito cé it nhat 1a mot 1an thay ddi
diéu kién thdm (nhiét d6 va/hoac thanh phan
khi) nham lam gidm chiéu day ctia I&p hop chéat

bé mat.

3.154

Tham vanadi

Dang hoa nhiét luyén ap dung ddi v&i sdn pham
hop kim sat v&i muc dich lam giau vanadi 16p

bé mét.

3.155

Nung dw bi hay nung so' bo

Nung tién hanh & nhiét do thAp nham lam giam
nhe sy séc nhiét (tirc gidm nhe sy san sinh

(ng suét nhiét).

3.156

Tham nito nhe

Dang thdm nito tién hanh trong b& mudi hodc
plasma & nhiét d6 twong dbéi thap dé gidm bt

mirc do lam giau nito bé mat.

4 Phan bd sung

4.1
T6 chirc dang kim
Té chirc dwoc cAu tao tlr nhitng dang hinh kim khi

quan sat trén anh kim twong.
4.2

Hoa gia

Hién twong dan tdi sy thay dbi tinh chét cla
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M; temperature at which the austenite has almost

completely transformed into martensite during cooling

M, temperature at which x % of the austenite has

transformed into martensite during cooling

3.153

Two-stage nitriding

Nitriding with at least one change in the nitriding
conditions (temperature and/or gas composition),
intended to reduce the thickness of the compound

layer

3.154

Vanadizing

Thermochemical treatment applied to a ferrous
product in order to produce surface enrichment in

vanadium

3.155
Preheating carried out at low temperature to

attenuate a thermal shock

Nitriding carried out in a salt bath or plasma, at a
relatively low temperature, to limit the enrichment

in nitrogen

4 Complementary section

4.1
Acicular structure
Structure the constituents of which appear in the

form of needles in a metallographic section

4.2
Ageing

Phenomenon leading to a modification in the



san phdm hop kim sét do sw dich chuyén cla
cac nguyén t6 hoa tan xen ké trong hop kim, né

c6 thé xay ra & nhiét d6 thuwong hoac 1an can.

4.3

Thép t6i khéng khi

Thép tw to6i clrng (da bo khdong dung)

Thép cé dd tham t6i I&n téi mire khi dwoc ngudi
trong khéng khi ciing cho t& chirc mactenxit

trong nhirng vat thé cé kich thwéc kha 16n.

4.4

Hop kim

San phadm bao gbm mot nguyén td kim loai v&i
moét hodc nhiéu nguyén té khac cung hoa tan
nhau & thé 16ng va cé kha néng tao thanh dung

dich rén hodc tao thanh hop chét véi nhau.

4.5

Sat alpha

Trang thai 6n dinh cla sat nguyén chéat & nhiét
dd thap hon 911 °C.

CHU THICH:

1 CéAu tric tinh thé cla né 1a 1ap phuong thé tam
(Iap phwong tam khéi).

2 Day la sét tir & nhiét do thap dwoi 768 °C (diém
Curie).

4.6

Austenit

Dung dich rédn cta mét hay nhiéu nguyén t

hop kim trong sat gama (4.21).

4.7
Thép austenit
Thép c6 t6 chirc austenit & nhiét dd thwérng sau

khi xt ly dung dich ran hoa.

CHU THICH: Thép austenit trang thai duc cé thé
chtra t&i khoang 20 % ferit.
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properties of a ferrous product due to the migration of
interstitial elements, which can occur at ambient

temperature or at temperatures close to it

4.3

Air-hardening steel

Self-hardening steel (obsolete)

Steel the hardenability of which is such that
cooling in air produces a martensitic structure in

objects of considerable size

4.4

Alloy

Product consisting of a metal and one or more
elements totally soluble in it in the liquid state and
capable of entering into solid solution or forming a

compound

4.5
Alpha iron

Stable state of pure iron at temperatures below
911 °C

NOTES

1 Its crystalline structure is body-centred cubic.

2 It is ferromagnetic at temperatures below 768 °C
(the Curie point).

4.6

Austenite

Solid solution of one or more elements in

gammairon (4.21)

4.7

Austenitic steel

Steel the structure of which is austenitic at
ambient temperature after solution annealing

NOTE : Cast austenitic steels can contain up to about
20 % of ferrite.
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4.8

Bainit

Dang t6 chirc gid 6n dinh dwoc hinh thanh do
sy phan huy cla austenit trong vung nhiét dé
gitra nhiét do hinh thanh peclit va diém bat dau
chuyén bién mactenxit, t6 chirc bainit dwoc tao
b&i ferit qua bao hoa cacbon véi cacbit tiét pha

rat nhd min.

CHU THICH: Théng thwéng c6 sw khac biét gitra

— Bainit trén dwoc hinh thanh & khu vwe nhiét do
cao clia vung nhiét do chuyén bién bainit ndi trén, va
— Bainit dwéi dwge hinh thanh & khu vwc nhiét do

thap cha vung nhiét d6 chuyén bién bainit néi trén.

49

Té chirc dai

T& chirc khi quan sat anh kim twong cé nhirng
dai bang chay song song theo hwéng gia cong
néng, noé la dau hiéu trong qua trinh gia céng
néng chuyén bién da xay ra thanh nhiéu ving
tach biét.

4.10

Gang

Hop kim clia sat c6 ham lweng cacbon I&n hon
2 %.

CHU THICH: Khi c6 mé&t véi ham lwong Ién céac
nguyén t6 hop kim tao cacbit cé thé lam thay ddi gidi
han dw&i cla cacbon.

4.11

Xémenit

Mét dang cacbit ctia sat (rng v&i cong thirc FesC.

412

Sw tich tu cda cac hat tiét pha

Thay dbi hinh hoc cta cac hat tiét pha nhe sy
khuéch tan cia cac nguyén tb tao nén tiét pha

théng qua kim loai nén di tir hat nhé sang hat
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4.8
Bainite
Metastable  constituent formed by the
decomposition of austenite in a temperature
interval between the temperature at which pearlite
forms and that at which martensite starts to
appear, and consisting of supersaturated ferrite in
which carbon has been finely precipitated in the

form of carbide

NOTE : Adistinction is generally made between

- upper bainite which is formed at higher temperatures
in the interval described above, and

- lower bainite which is formed at lower temperatures in

the interval described above.

4.9

Banded structure

Bands parallel to the direction of hot working that
appear in a metallographic section and indicate
the transformations undergone by the segregated

zones during hot working

410
Cast iron
Product which is essentially iron and the carbon

content of which is more than 2 %

NOTE : The presence of large amounts of carbide-
forming elements may modify the lower limit of the
carbon content.

4.1

Cementite

Iron carbide with the formula Fe;C

412

Coalescence of a precipitate

Geometric change of particles of a precipitate by
diffusion of the constituent elements through the

matrix from small (which disappear) to large



I&n, (lam hat nhé dan bién méat, hat I&n dan 16n
hon).
CHU THICH: Thuat ngt¥ nay khéng duoc coi la déng

nhét v&i 0 cau hoa thép.

413
Phan co ban cua té chire
M6t pha don hodc mét hdn hop pha co nét

riéng biét khi quan sat t chirc kim twong.

414

Pwong kinh té&i han

Puwdng kinh (d) cta thanh thép hinh try co
chiéu dai > 3d sau khi toi v&i diéu kién cho
trwde td chirc 50 % mactenxit & tam.

4.15

Mit gay hat tinh thé

Mat pha huy ctia mau th& hién ré cac hat tinh
thé trong diéu kién khong xdy ra dang ké bién
dang déo hoac bi xé rach.

4.16

Séat delta

Trang thai 6n dinh cla sat nguyén chat & gitra
1392 °C va diém néng chay.

CHU THICH:

1 ChAu truc tinh thé cta né 1a mang lap phwong thé
tam, giéng nhw sét alpha

2 Day la vat liéu thuan to.

417

Cacbit epxilon

Cachbit sét véi cdng thirc gan dung l1a Fe,_,C.

418

Chuyén bién cung tich

Chuyén bién thuan nghich cltia austenit thanh
peclit (ferit + xémentit) xay ra & nhiét dé khéng

doi.
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particles (which grow in size)

NOTE : This term shall not be considered a synonym

for spheroidizing.

413

Constituent

Single phase or mixture of phases appearing as
an individual feature during the metallographic

examination of a structure

4.14

Critical diameter

Diameter (d) of a bar of length > 3d having a
structure of 50 % martensite at its centre after

quenching under given conditions

4.15

Crystallinity

Grain produced by fracturing a test piece under
conditions such that there is no noticeable plastic
deformation or tearing

4.16

Delta iron

Stable state of pure iron between 1 392 °C and its

melting point

NOTES::
1 Its crystalline structure is body-centred cubic,
identical to that of alpha iron.

2 Itis paramagnetic.

4.17
epsilon carbide

iron carbide with the approximate formula, Fe,_4C

4.18

Eutectoid transformation

Reversible transformation of austenite into pearlite
(ferrite + cementite) that occurs at a constant

temperature
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4.19

Ferit

Dung dich ran cGa mét hay nhiéu nguyén t6 hoa
tan trong sat alpha (4.5) ho&c séat delta (4.16).

4.20
Thép ferit
Thép co trang thai 6n dinh ferit & tat ca céac

nhiét d& ma thép & trang thai ran.

4.21

Sat gamma

Trang thai &n dinh cGa sat nguyén chét trong
khodng nhiét a6 trén 911 °C dén 1392 °C.

CHU THICH:

1 CAu truc tinh thé la 1ap phwong dién tam.
2 Day la vat liéu thuan to.

4.22

Hat tinh thé

Phan tinh thé co ban cla td chirc da tinh thé.

4.23

Bién gi&i hat hay tinh giéi hat

Phan phan cach gitra hai hat c6 phwong mang
tinh thé khac nhau.

4.24
Sw I&n Ién cua hat
Sv tang kich thwéc hat clia san phdm hop kim

sat khi nung & nhiét dd cao hon han Acs.

4.25

Kich thwéc hat

Kich thwéc dac trwng cla hat khi soi trén anh
kim twong.

Xem TCVN 4393 (IS0 643).

CHU THICH: Ban chét cia hat can dwoc chi rd, vi

du austenit, ferit v.v.
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4.19

Ferrite

Solid solution of one or more elements in alpha
iron (4.5) or delta iron (4.16)

4.20
Ferritic steel
Steel in which the ferritic state is stable at all

temperatures in the solid state

4.21

Gamma iron

Stable state of pure iron between 911 °C and
1392 °C

NOTES::
1 Its crystalline structure is face-centred cubic.

2 Itis paramagnetic.

4.22
Grain

Elementary crystal of a polycrystalline structure

4.23
Grain boundary
Interface separating two grains with different

crystallographic orientations

4.24
Grain growth
Increase in the grain size of a ferrous product as a

result of heating to a temperature well above Ac;

4.25

Grain size

Characteristic size of a grain revealed in a
metallographic section

See TCVN 4393 (IS0 643).

NOTE : The nature of the grain should be specified,

e.g. austenitic, ferritic, etc.



4.26
Thép graphit
Thép véi té chirc dwoc chd y cho mét phan

cacbon tiét pha dwdi dang graphit.

4.27

Thép sau cung tich

Thép c6 chra cacbon I&n hon thanh phan cling
tich.

4.28
Thép trwéc cung tich
Thép c6 ham lwgng cacbon nhé hon thanh

phan cung tich.

4.29

Hop chét lién kim

Hop chét gitra hai hay nhiéu kim loai c6 tinh
chét vat ly va cAu trac tinh thé khac véi cac kim
loai nguyén chét va cac dung dich rdn cua

chung.

4.30

Lédéburit

T chirc cla hop kim gitra sat va cacbon, la
san phdm cua chuyén bién cung tinh cla

austenit va xementit.

4.31

Thép lédéburit

Thép t6 chlrc cé chira lédéburit

4.32

D6 cirng do vé&i tai nho

Do cirng dwoc do dwéi tai trong trong khoang
1,96 N dén 49,1 N.

4.33

Do I&n hat Mac—- Quet-En

Kich thuwéc hat austenit dwge hinh thanh trong
qua trinh thdm cacbon va dwoc xac dinh theo

diéu kién tht»r nghiém tiéu chuan.
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4.26

Graphitic steel

Steel in the structure of which a proportion of the
carbon is intentionally precipitated in the form of

graphite

4.27
Hypereutectoid steel
Steel containing more carbon than the eutectoid

composition

4.28
Hypoeutectoid steel
Steel containing less carbon than the eutectoid

composition

4.29

Intermetallic compound

Compound of two or more metals possessing
physical properties and a crystal structure
different from those of the pure metals and their

solid solutions

4.30

Ledeburite

Structure of an iron/carbon alloy which results
from a eutectic transformation and consists of

austenite and cementite

4.31
Ledeburitic steel

Steel the structure of which consists of ledeburite

4.32

Low-load hardness

Hardness measured under a load of between
1,96 N and 49,1 N

4.33

McQuaid-Ehn grain size

Size of the austenite grains formed during
carburizing and determined under standard test

conditions
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CHU THICH: Chi sé nay dwoc dung dbi voi thép da
qua thAm cacbon (xem TCVN 4393 (IS0 643)).

4.34

Thép mactenxit hoa gia

Thép c6 tinh chét d&c trwng thu dwoc sau khi nhiét

luyén hoa gia mactenxit (xem maraging 3.96).

4.35

Mactenxit

Dang dung dich rén gia 6n dinh v&i mang tinh
thé chinh phwong thé tam.

CHU THICH: N6 dwoc hinh thanh tlr chuyén bién
theo co ché khong khuéch tan cla austenit.

4.36

Hiéu trng khéi lwong

Anh huwéng cla kich thudc vat thé téi sy lam
ngudi.

4.37

Trang thai gia 6n dinh

Trang thai c6 vé 6n dinh & ngoai diéu kién dwoc
xac dinh b&i gian dd can bang.

4.38

Do cipng té vi

D6 clrng dwgc do & tai nhé hon 1,96 N.

4.39
Pwdng cong phan bd nito trén I1&p tham
Puwdng cong phan bd ndng dd nito theo khoang

cach tir bé mat.

4.40

Pha me

Pha ma tir d6 hinh thanh mét hodc nhiéu pha
ma&i.

4.41

Peclit

TS hop cac tdm ferit va xementit dwoc hinh

thanh do sy phan ra cung tich ctia austenit.
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NOTE : This index is only valid for steels which have
been carburized ( See TCVN 4393 (IS0 643)).

4.34
Maraging steel
Steel the specific properties of which can be

obtained by a maraging treatment

4.35
Martensite
Metastable solid solution with a body-centred

tetragonal structure

NOTE : It is formed by the transformation of austenite
by a non-diffusional mechanism.

4.36

Mass effect

Influence of the size of a piece on its cooling

behaviour

4.37
Metastable
Apparently stable state outside the conditions

defined by the equilibrium diagram

4.38
Microhardness

Hardness measured under a load of less than 1,96 N

4.39
Nitrogen profile
Nitrogen content as a function of the distance

from the surface

4.40

Parent phase

Phase from which one or more new phases are
formed

4.41

Pearlite

Aggregate of ferrite and cementite platelets
formed by the eutectoid decomposition of

austenite



4.42

Pha

B& phan cé cAu tric déng nhét cla hé.

CHU THICH: Cac pha ctia san phdm hop kim sat
co, vi du, ferit, austenit, xementit, v.v.

4.43

Phan tiét pha trwéc cung tich

Phan tiét pha dwoc hinh thanh trong qué trinh
phan ra cha austenit trwdc khi xay ra chuyén

bién cung tich.

CHU THICH: Trong thép trwédc cung tich, phan tiét
pha trwéc cung tich la ferit; trong thép sau cung tich,

phan tiét pha trwdc cung tich 1a cacbit.

4.44

Hién twong toa nhiét khi chuyén bién pha
Hién twong lam tang nhiét d6 do sw toa nhiét di
kém v&i chuyén bién cha austenit trong qua

trinh lam ngubi.

4.45
Austenit dw
Austenit con gir lai chwa chuyén bién & nhiét

do thwdng sau khi téi.

4.46
Mactenxit thr sinh
Mactenxit dwgc hinh thanh trong qua trinh

ngudi sau ram (téi lan hai).

4.47

Tinh nhay cam

Hién twgng tang d6 nhay cam cua thép khong
gi di v&i sy an mon tinh gidi hat do sy tiét
cacbit trén tinh gi¢i hat.

CHU THICH: Vé&i muc dich nghién ctu tinh chéng
an mon tinh gid¢i hat, thwong dung thi nghiém xi ly

tang tinh man cdm (xem ISO 3651 — 2).
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4.42
Phase

Structurally homogeneous component of a system

NOTE : The phases of a ferrous product are, e.g.

ferrite, austenite, cementite, etc.

443
Proeutectoid constituent
Constituent formed during the decomposition of

austenite prior to the eutectoid transformation

NOTE : In the case of hypoeutectoid steels, the
proeutectoid constituent is ferrite; in the case of
hypereutectoid steels, the proeutectoid constituent is a
carbide.

4.44

Recalescence

Increase in temperature due to the release of heat
accompanying the transformation of austenite

during

4.45
Retained austenite
Untransformed austenite remaining, at ambient

temperature, after quench hardening

4.46
Secondary martensite

Martensite formed during secondary hardening

4.47

Sensitization

Increase in the sensitivity of stainless steels to
intergranular corrosion due to the precipitation of

carbides at the grain boundaries

NOTE : In order to study the resistance to
intergranular corrosion, a sensitizing treatment is used
(see IS0 3651-2).
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4.48

Dung dich ran

Pha dwgc hinh thanh béi hai hodc nhiéu
nguyén tb, & trang thai ran, cé cau truc tinh thé,

thanh phan déng nhét.

CHU THICH:
thay thé trong d6 cac nguyén tir chét tan thay thé vi

Can phan biét gitra dung dich ran

tri cac nguyén t& dung méi, v&i dung dich rédn xen
k&, cac nguyén tlr chat tan nam xen k& vao khoang
trong gitra cac nguyén tlr dung méi.

4.49

Thép

San phdm hop kim nén sat véi ham lwong

cacbon khéng nhiéu hon 2 %.

CHU THICH :

1 Sw c6 méat véi ham lwong Ién cac nguyén t6 tao
cacbit c6 thé lam thay dbéi gi¢i han trén cia ham
lwong cacbon.

2 Thuat ngir dbi voi thép cacbon thich hop cho
nhiét luyén va déi voi thép hop kim dwoc dinh nghia
theo TCVN 7446-1 va TCVN 7446-2 (ISO 4948- 2).

4.50
Khoang nhiét dé chuyén bién
Khodng nhiét d6 ma & d6 san pham xay ra

chuyén bién pha.

4.51

T6 chirc Widmannstaetten

T& chirc xuét hién khi sy hinh thanh pha méi
phat trién doc theo mat tinh thé nhat dinh cla

dung dich ran pha me.

CHU THICH: Trong thép trwéc cung tich, t& chirc
Widmannstaetten nhin thdy trén mau kim twong 1a
cac kim ferit trén nén peclit. Trong thép sau cung
tich, cac kim la xementit.
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4.48
Solid solution
Homogeneous, solid, crystalline phase formed by

two or more elements

NOTE : A distinction is made between a substitutional
solid solution in which the solute atoms are substituted
for those of the solvent and an interstitial solid solution
in which the solute atoms are inserted between those
of the solvent.

4.49
Steel
Product the principal element of which is iron and

the carbon content of which is not more than 2 %

NOTES :

1 The presence of large quantities of carbide-forming
elements may modify the upper limit of the carbon
content.

2 The nomenclature for unalloyed steels suitable for
heat treatment and for alloyed steels is defined by
TCVN 7446-1 va TCVN 7446-2 (ISO 4948-2).

4.50
Transformation range
Inter-critical range interval of temperature within

which a product undergoes a change of phase

4.51

Widmannstaetten structure

Structure resulting from the formation of a new
phase along certain crystallographic planes in the

parent solid solution

NOTE : In the case of hypoeutectoid steel, it appears
in a metallographic section in the form of ferrite
needles in a pearlite background. In the case of
hypereutectoid steels, the needles consist of

cementite.



4.52

Xementit hop kim

Xementit c6 cébng thirc hoa hoc la (Fe,M);C,
trong d6 cac nguyén té hop kim vi du nhw la
mangan, crém thay thé mét phan sat.

4.53

Gang déo

Gang c6 td chirc 1a két qua chuyén bién cla
gang trang trong qua trinh G gang déo.

4.53.1

Gang déo tam trang

Gang déo thu dwoc bang U thoat cacbon

4.53.2

Gang déo tam den

Gang déo thu dwoc bang G graphit hoa.
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Cementite of which the chemical formula is (Fe,M);C
and in which the alloying elements such as

manganese and chrome have partly substituted iron

4.53

Structure resulting from the transformation of a

white cast iron by malleablizing

4.53.1

Malleable cast iron obtained by decarburization

4.53.2

Malleable cast iron obtained by graphitization
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Nhiét 6

Nhiét 6

Nhiét dé

Tham cacbon, thAm cacbon-nito
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x s &—J Toi \ AC3 bé mat
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Ram

c) Nhiét luyén téi cirng v&i chuyén bién dang nhiét

Tham cacbon
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Nhiét 6

/ —
\ AC3 bé mat

d) Nhiét luyén t6i ctrng hai ET)

Hinh 1 — So dé cac chu trinh x& ly nhiét lam clrng



Nhiét d6 Austenit hodc nhiét dd toi

Nhiét 6
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Thoi gian

Gilr nhiét

\ Can bang

Hinh 2 - So do qua trinh cap nhiét trong qua trinh austenit hoa

na—
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