AEFE rENCE

GOST

97T7-"5

Copy

——

Title : STRNTURAL STEEL AND

ALIOY STEEL CASTINGS

Pransieted enc edited by

4.

PVYR Agsociates

Date : Sept.1984

O Ry ing

Name; \U\J
" Sigpature, () \
Date,

'
corbbecovanad £ D0 Sechiong

J

. 57

I\{,.



Do 521.74.046.2:669.]4.016.29.‘083.?4)

USSR STAIE (TAFDARD

'Ii;.

GrouplBBE \V8

Ctrunatirel

Reigrmued Jan. 1275,

Steel mxo

f11oy Stee

Castings \ .
"S!‘rf, T W (I
. . %
Gereral Technical Conditlons

VYalid "rom 01,01,131977,

GCST 977-75
Thig supersedes
GOST 977-65 end
GOST 7B32-65

1.1. Castings amre divided into shree groups &s shown in Table

depending on the purpose and rejuirements of the cast peris.

1.

Classification

Table 1
Group Purpose Cheracteristic List of parameters
of of castings toc be checked
cest-
ings
= = T
I General purpose Cestirzs for partse the External view,
castings . configration and dimensims,
dimensions of which chemical composition;
gre decided only by
structural gnd technolo-
gical considerations.
I1 Castings fbr Castigs for parts External view, i
|

critical parts

desrgred for strength
and fa working under
setatic loads.

dimensions, chemicel
composition,
mechanieal properties

|

Yield point or
ultimate strength =nd
relative elongation. |

#r

,
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Chiracteristic ‘l List of paramsters;
ol castings ' to be checked

Group—\ Purpose

111 Castings for very:! Castiigs for parts, | Bxternal view,
critical parts desigied for strength ; dimensioms, chemical |
]' and meant for working composition, mecha-
und er cyclic and nical propertiest
dynamic impact loads. Yield point or

ultimate strength an,
relative slongatim

and impact strength.

Notes
1. (Deleted - "“Stamnd ards inforration catalogue No. 8, 1377%),

5, The following may be includd edditionally among the parameters to

be checked: hardness, me chanicil properties at reduced and elevated

temperatures, hermetic sealing microstructure, porosity etc. apecified

in the standiards ard technical doanmention for tn2 castings.

(Revigsed edition - "Standwrds informati an catalogue No. 8, 1977n)
1, 2. The casting drewing must spe cify the group of the cagtings, the
steel grade end the additional parame ters amd requirrements to be in=-
spected. Castings made Dby corveyerised production li__ne_ax_-e_’_rlgj;

classified into groups but the 1ist of parameters to be inspected ig !
specified in the _‘11"}"_’}113%'

—

Exanplss of coaventionsl designationt

Wor sastirszs of group I made wh of o5 M grade steels
Castings 2 A -1 3037 77-75.

nastinzs of =sroun-IT, made ocut of of Jl grade steel:
nastinzs oA -IT 3037 377-75.

nastinss of group-III, made owx of steel of grade 12AXHIMPA;
Casting lilAf{th‘\c‘P.ﬂ ~II GOST 977-75.

{
Jastings made by conveyerised produc tiom line out of 25 A grale stee

¢

,

- /.‘{"—_
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Peze 5 |

|

“Castine 20 A 505D 877-75
-To- made ovt of steel of greade 1ZAH IV 9A
‘Gasting 124XH M& A GOST 977-70.

(Revieed edition - nes and arls information catelogue No.8, 19771).
o Graier as1d Technicel Requlrements

5.1, Castings are made out of steel &f grades:
""" . ) i . - - %
15 A, 20A, 2B, 301, 35N, ©A, 454, B0JA, 55 A, 20RA 35 A,
30CCA, 20T 1A, 204K, 30TCLA, 469 ,32X06A, 46’2.&, 35 XM,

/"‘—( [ - L"
3OXHMA , 35HTMIA, 35XT¢cN, 20.4XA, SOXTCHAMS L 08 GAHRD N, 12 XHASPTS
1sAH2 LA, 12AXIMDA, 23X TCeMPpA and Z5R2T2 PN . 277

30ST 977-75 Page 3

| 9.9, Basic or oren-hesrth &cii steels or electrzal steel are used

\ il L ma
for markirngtcastings.
e

Note:
The stendards and techn.cal documentation should speci Ty
whether converter steel may be used.
. (Revised edition — "Stendirds information catalogue XKo.8, 1977")-i

©.%. Chemicsl composition of sieel used in castings ghould conform to

the requirements given in Table 2.

o,4. Castings should be subjecied to heat-treatment.

Recommended heat-treatmen; temperatures are given in the annexureé

Note: Heat treatument mey, by mutusl consemt, be omitted in the case |

of grwtings.
e
.5, Mechanical properties of steel used in castings of wall thickness

upto 100 mm after final heat-ireatment should correspond to the norme |

— —

specified in Table 4.

e B
The main mechenical properties stenderdised for castin, s are:

yield point or ultimate strengh, relative elongation and impect

strength.

The standards end technicel documentatior of each particular

/.
w )'/f
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.
b=

product must spe ¢l fy the additimnal peremeters to be inspected.
Yote: 1. Norms for mecherical prirerties of castinre having wall
thickness more thean 307 rr =re e ~1T5ed in the siendardsand technicel

documentation.

D, The stavdardsand technlcad deyunen tatior must specify whether

relative reduction may be used & an additionel persmeter to be checked

instend of relative elongation.
i

3. The need to increase ihe norms for ultimete strength with ocrrespand"
ing decrease in nOrms for plasticity and toughness should be specified

ir; the standard =nd technical decumentation.

4, Hardness may, by mutual consat, be taken as a siendardised.

charecteristic in the case of cistings made by conveyerised production

1 i]_le [}

(Revised edition — "Standaids information catelogue®No.8, 1977").

9.6, Configuration and dimensicis of castings should correspcnd to

the drewings spproved in the esjablished manner.

Limit deviations on dimens.ons and weight of castings as also
machining allowance should corrspond to GOST 2008-55; pouring angles

should conform to GOST 3212-57.

(Revised edition - "Standerd information catalogue No. g8, 1977%). .

' 2.7, Castings should be clesed to remove moulding mixture, scales,

burnt sand, risers and IrIunners.

G
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Pace 6 GOSi $77-7. SO

Chemical
composition
Steel
g"]"iiﬂ& MY omg Veanrorooo 53713 Prog-
sartc A= lcon kns Sulphur
phorue

Not more theaern

OBI’&H‘P.Hﬁot rore then | 0.60 to 1.00 | 0. 15 to 0.4010.035 0,035
0.10

13¥ELid TA |[Not more then } 0.40 to 0.90 0.20 to 0.4010.030 0.030
0.16

12 AHZ2®A (0,08 to 0.16 0,40 10 0.90 | 0,20 to 0.40|0.030 0.038

—-

124 XH M A 0.10 to 0.18 0.30 to 0.55 |0.2C to 0.40 0,030 0.030
ozxroeMebd [0.18 to 0.24 [0.50 to 0.80 | 1.80 to 2.001G.028 0.025

osxer2eA |0.22 to 0.27 1.60 to 1.9“0.'?0 to 0.90|0.026 0.025

"~

Wote:
1. ¥urezrale end letteres in tne Rissislr steel rreie designatinn denots
the followings

First two numerals - averag: carbon content by welght,expre ssed
in hundreths of orne percent ;

Numerals following the alphabetic designation - the average
proportion of the element by weizht as a percentage.

C - silicon, " - manganese, X - chromium;
H - nickel, A~ copper, §# - wmolybdenum;
B - tungsten, T - 4itaniun; & - vanadium; Ji - lithium.

o, In the case of alloy steel melted Iin gc1dlined furnaces, the
permissible sulphur end phosphoms content by weight may be increa:ed
by 0.010 % emch. In Bessemer steel they may be increesed by upto
0.08 %, other conditions of the this standard remeining unaltered.

% Deviption in carbon content ty + 0.02 % is sllowed. Deviation in

gsilicon content by + 0.10 4, isallowed and in menganese, chromium, arm’l
nickel contents by + 0.10 %, ead, in molybdenun content by + 0.05 &
and in vanedium content by + 0.0 %, in steel c¢f those grades in which |
tiiey are the alloying elements, provided the mechanical properties

a-d4 *he renmaining requirements «f this standard are met, Deviation

in silicon, manganese, chromium. nieckel ard copper content by weight
fror the especifiei norms 1s perritted in steels of those gradee in
pyisk they are not the slloying elements provided me chanical propertied

2.4 other requirements of thic :tenderd ard slso the requirement s,




Contirvetion o Y&

Chemical composition

N i
Steel
grade or KNi Mo v Cu T1i f
0PT AHPN ~+ 0,30 1. 15 - 0.06 0,80 -
to to to
1.56 0.15 1, 20
jrm’rl cl- j.S 10 2»—' -— 0.06 Ol65 0.04
to %0 to teo . to
0.40 1.80 .12 c.920 0. 10
12 AH2&N $0.30 1.80 - 0.08 1. 20 -
to to to
£.20 0.15 1.50
10 EXH 1IVHA 1. 20 1.40 0.20 0,08 0.40 -
to to to to to
1. 70 1.80 0.30 0.15 0.65
23X C oNPA 01.:50 - 0%25 0%10 -
o] o] [+
0.90 0.30 0.15 | ¥0.30
PRSI D bA 1.80 - 0.15 -
to 0. 20 to $o0.30
2, 20 | 0.20

Page 7
epacified in standards and technical document ation are met.
¢, Titanium content less than thy lower limit specified in Table 2 i
ds nnt constitute reason for rzjection provided the other requ irement

of this standard are met.

5. In steels of grades 35XMA , OXHMNA , and 35EFMA, molybdenum may be
renlar=d with tungsten (dependiyg upon the presence of one or the other
clement ) on the following basls: one percent of molybdenum is replaced
by three percent of tungsten, prow ided ell the requirements of this
stand ard ere met. Such replecerent may be parried out without any

addit ional documenbation.

6. Castings amre made out of steels of grades 35XM /N and IOXHMA only
frr snecial products.

7. Steels of grades Z25XEr2®A ané¢ 23XrogMen are further modified with
ferrocerium - magnesium hardene* ¢ ¢} M-5 added =at the rate of 0.01 %
pf melt weight.

R, Sulphur mnd phosphorus conteit may be incremsed by 0.01 % each
provided the mechenical pronerties are mainteined in eccordance with
Table 4 end provided instructiois %o this effect are evailable in the
ctandsrds and technical docamenietion for steels of grades 20T A,

2o e M. 2000 and 40X A .

_t{_
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Page b GOST 977-75,

Table 3 |
Grour Irpurities contexnt in steel, % not more than - \
of 1
cestlngs Baslc Acila Besceme I Basic Acid Bessemer
steel steel steel steel steel steel
Sulrhur e e Phosphorus j )
-_T_. - —_ i
1 0.080 0.06 0.6 0,05 0.086 0.08
11 0.045 0.06 0.05 “ 0.04 0.06 0,07
11T 0,045 0.05 - 0.04 0.05 - -.

Places of parting of feeders and risers, fillings and burrs shoulci‘
be cleaned or trimmed within the Limits of tolerances specified in the
drawlng . &

Presence of burmt—on send in ineccessible places is allowed, if

so specified in the ctardards ani technical documenteation.
(Revised edition - "Stendards information catalogue No.8, 2977"}.
9.8, Peeders and risers may be renoved by any method.

Removal of feeders and risers DY ges-cutting should be carried out

pefore the final heat-treatment qperation in the case of castings made

out ;:>f steel of grade 15J1, 204, oS50, OSFAHSN, 12AH2PN, risers
and residues of risers removed e:rlier may be cut after the final
he st-treatment operation.

(Revised edition - "EStandarts information catalogue No.8, 1977%). 1

2.9. Surface defects in the form of blowholes, welds, shrinkage cavitiesf

. scabs, ete. not exceeding the ma:hining allowsnce are permitted on the

i gurfaces of castings which are prcposed to be machined.

Blowholes which do not affext the servicesbility and strength of
the part as per standarde end teshnical documentation of the castircs

are allowed on machined surfaces of castings.

(Revised edition - "Standeris information catalogue No.8, 1877 "},

I\";,.
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FPase B GOST 977-75 Contd.
Page 10

2,10, Blowholes mnd other defec's conforming to standard and techunicel

dncumer tztior. as to sice, numbe and locetion may be leflt urnrectifaied

on the surfeces of castings whith are not -proposed to be machined, 2
/

(Reviced edition - "Standerds information cetalersue No.§, 190770).

Tare 10 GOST 977=T5.

Table 4 Contd,

Grale of | Yield point® ., | Ultirate |Relative |Relative Impact
steel H/mcn2 (kgf/mmz) streigth longatc%on redue tion strengthﬂ-H
&, {/mm s 10 % | 2
B 5 y Goe kgem/cm
(kgfmm?)
Not more thean
300 600 (60) 800 '80) 1.4 25 2.5
30 XAV A 650 (65) 800 [80) 10 20 4,0
12)H244 650 (65) 800 .80) 12 25 4.0
12AXH WA 750 (75) 1000 | 100) 10 20 3,0
OBXCCOMSA| 1100 ( 110) 1300 (130) 6 25 4.0
25T2F 2hA | 1200 (120) 1400 [ 140) 5 25 4.0

2, 12. Rectification of defects 2y welding should be carried out before

' fingl heat-treatment.

demd
2,11, Rectificetion of defects in castings which reduce the strength
and serviceability of the castiigs is allowed if it is so specified in
the standards and technicsl docmmentation.

(Revised edition - ®*Stand wds information catalogue No.8, 1977M).

o.1%, If defects are detected after final hest-treatment or machining
they must be rectified. Subsequent heat~ireatrent of the cestings is

decided upor as per standards ad technical documentation.

2.14, Internal defects (shrinkegse, sandy anw’ ~=c -cevities, corntaminatic

arnd axial swellings) are allowel in gastince. 37 trey dc @1 reduce

1
4

'
I
i

s
.’\\5 .
B 1
) N
o
h
1
\_Q\ .
N, . |
3 \\-{



Pare 10 GCLY 977-75 Contd.
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servicegtility and strengtn of twe partre. Sizes, numbers ana lccation

of the defects ave specified in the stenderds aso technical

(T4

Gocumentation four inu particulsy product or determined by comparieon

with specimens approved in the established manner.

2,15, Straightenins (rectaficallon of verpere) of the castinzs may be

"corried out ir the hot or cold wndition,

Perpiseible extent of stra.ghtening and the need for tempering
for removal of stresses after sraightening are specified in the

technical documentation epprovec in the esgtablishsd manrer.

5. 16. The need for checking for the presence and depth of decarbonized
lpyer of Jmetal in castings is gecified in the standards end technical
documentation relating to the cisting.

Yochiring allovance on tne rachined Irictlcon surizres of
cestings and at the places of ciecking the herdness should ensure

I
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complete removal of decarbonizel layer.

3., Acceptance Rules

3.1, Castings are accepted in batches. A batch is made up of castings
Tfrom a single melt, When furnzces of capacity not more than 500 kg
are used, the batch consists of castings of the same grade of steel
from a single melt or several melts of renewable charge,
which have undergone heat-treatment in one batch and are covered by a
single quslity certificate.

If heat-treantment is not cerried out in the factory producing the
castings, a batch must consist of castings from a single melt.

A batch may consist of castings from the same melt, which have
undergone heat-treatment in diiferent furnaces or in several batches
but to the same schedule (with mandetory recording of the actual

crhedule by mesns of automatic instrument s).

Npte: 1. In the cese of smallbatch production with stabilised
" 12/

I“'*:..
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technologicrl process, 8 batchk me, by mutual conseri, he made up of

cnstinse of the same grale of st:el but fror ceverrl milis,

2. In the cese of mass productior of castings by the continuous
sasting method, a betch for reat-trestment may be rede up of castinges
from seversl malis but of the s&e craie of steel, wiich have undergone

hea:t—treatment to g common schedile recorded by sutomatic inetruments.
5. (Deleted ~ "Standards informs ion catalogue No.8, 1977,

Castings mass produced in conveyerised lines are not formed into
batche 8.,
(Revised edition - "Stendeaids information catmlogue No.8, 19770).

ouy

%. 9o, The manufscturer checks foo conformity of chemical composition
of steel of the castinss wiln fle resuirerents specified ir Toble 2

for easch melt. I

Sempling scale 1s as perT ST 7565=73.

Chemical composition of stel may be checked on & single melt per
shift, provided the technologicel process has steblized the charge is |
comstent and a single graje of steel is being melted. The furnace
capacity must be not more thar 3 t for castings of group I end not nore

than 500 kg for castings of zrwps II =and III.

Chemic sl composition 8o determined is epplicable to all the

czgtings produced in that ghif;.
z.3, Every casting of a batch s subjected to external inspection.

3.4. The standerds and technical documsnt ation for the castings must

specify the dimensions of the mstinzs which are to be inspe cted and

the scope of inspection.

%.5. The manufacturer cazrries cut checs for conformity of me chanical \

properties of gteel of tns cemtingc withl the norms specified in ‘

pghle 4, for each bstch of ~astings.
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Test bars are cast in orde~ to check the mechaniceal properties

n" gteel, The rtandards 2 0 tecinicsld documentetion for the casting

ru-+ specify the namier of test tmrs to be cest.

 Woie: 1In the case of conveyeris:d mass productlon,the manufacturer

enrries out the tert for mecherirel rroperties of the steel periodical’
ms per technizal documentation.

(Revised edition - "Standaris information catalogue No.8, 18779},

2 6. Tf unsatisfactory test results are obteined in respect of even a
single parameter of mechanical properties, the particular test is
repeated on twlce the number of specimens teken from the test bars

of the game bateh and melt.

1f unsatisfactory results ire obtrined at the repeated tests, the

castince of the givex hetrt er3 test bars (or the part of test bars

remsining efter the first test) are subjected to Trepested heat-
treatment and the test for me chiical properties is carried out in

gsocordance with the regquirement: of clauses 4,5 1o 4.8,

Phe number of permissible complete heat-treatment operations

should not be more then three.

A1l the castings of the given batch ere rejected if the test

results do not conform to the rauirements of clause 2.0 even after

the third hest-treatment.

Note: The number of tempering jperations on castings an’d test bars
after hardening or normalizatior for obtaining the regquired mechanical

properties or after rectifying lefects by welding is not limited.

(Revised edition - "Standards information cetalogue No.B, 1977 1),
3.7, The scope and periocdicity >F tests for paremeters to be edditio-

nally tested are estsblished by the stand erds and technical

documentation for the particule castings.

(Revised edition - "Standerds informetion catalogune No.8, 1977,

/.
L
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4, Test Methods
4.1. Chemical composition of steel is checked as per GOST 2331-63,
GOST 12344-66 to GOST 12356-66 or by other methods which ensure the

accuracy of determination envisaged by these standards,
(Revised edition - "Standsrds information catalogue No.8, 1977").

4.2, Samples for determining chemlical composition of steel of the
castings are selected in accordance with GOST 7565-75. qu

GOST _977-75 Page 13

Sanples for determining tle chemical composition of steel melted |

in farnsces of ¢apacity less than 500 kg must be drawn when the

pouring 1s half way through. 'The sample may weigh 200 g or more.

When all the metal from smelt is poured into a single castirg
the sample may be drawn after 1illing the mould.

Chips taken from the test bar for mechanical testing or from the

castivz mav be used for datarminz nhemzoal composition.
: a) £ !

The melt number 1s marked on the samples.

(Revised edition - "Standerds information catalogue No.8, 1977").

~

4.3, Mechenical properties of the metal of the castings are determined

on testpieces made from the tech bars.

4.4, The required number of test bars s cast half way through the

pouring of easch melt.

vhen steel is melted in firnaces of capaelity not more than 500 kg

ara c¢ast from onz orseveral melts of the varticular shift.

2

ta2gst nar;

("

Configuration and dimensias of the test bars and the =arrangement
of tin> e us for Lesitplecss are siown in the drawings 1 - 6.

Pasition of teatpleces for alnnzetion and impact strength teat in
test bars iz not regulated and it 1s shown conventionally in the

drzwings. I '/:“




! of the given batch.

-

|5+

GOST 977-75 Page 13 Contd.

Type of the test bars in determmined by the manufacturer.
Iwn Y2 case of large castings shich require individual checking of

mechanical properties,teatbars may be cast as ribs of the casting.

The dimensions and locaticr of such ribs must established in the

atard ardsand techniecal documentation.

i Conditions of manufacturing of the test bars and castings should
ihe identical. Test bars or blmks cut from them for detemining

5mechsmical properties should ke heat-treated together with the castings

!
i

Tegt bars may be cast by sand moulding (dry or green) irrespective

of the method of msking the castingas.

Note: If there are no test bars or if the customer so astipulates,

mTnh "
testpleces may be cut from the 2astings at a distance of 30 from the
outer surface.

(Revised edition - "Stani—rils information cata_ogue N0.3, 1377Y).

4,.5. Elongation test is carried out as per GO3ST 1495-73 on cylindrical

samples of diameter 10 mm and design length 50 mm.

Testpieces of 5 mm dismeter and 25 mm design length may alsoc

be used.




o>

%5@ V4 ZOST B77-74

4.6, Impact sirength ls determined in aceorcence with GOST 9454~60 on
type I testpieces at normal teperature end in eccordesnce with
GO5T 9455-60 at redured temperztures.

4.7, Nechanical preperties of casim.s ere ch<2ked on e ecingle teetpilece

by tensile test &6 on iwe teslpieccs by anpass strengtn.
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" y 4.8, Results of testa on testpiecces heving defects con'né'c'baﬂ. with.
P Ay
cesting conditions (blowholes, Doreign inclusione, hot eracka& etc)
- or with machining conditions or testing conditims are no,r:l:wia}cagn_‘
into account. Defective testpleces are "replaced mth new ones 'l:aken
| from the testbars gr,castiags.. - o b
I
. [ =
o
8| O
%
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1:;1« T
T >
. . vl . ,,L#“.»-:-ﬁu_ﬁm,h L Dl’g 6. - . . b
4,9] The stendards end technice documentation must speniff Hhe |
metdods =nml scope of testing chemical composition and mecheiical
pro e,rties in the cese of c astingsproduced in oonveyeriaed 11*9.53
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5. Marking, Packing, Transp‘oft'fﬁ;ih Storege

§.1. The castings should have the seal of the quelity control
department of the manufacturing concern and .also additionsl markings
in accordence with the requireente of technical documentation, an

the unmachined surface. Marking Bymbols mak.&y_kbe made by casting or

printing: or gpplied with indelible pain 1.1 -

. .3) Results of special tests nd

.5 3. Rulee for packing,- transyort end B'bor_

If it ie not possible to matk and eeal the ca.at:.ngs becauae of
the configuration and dimensims, the batch of castings ahould have a
tag containing the marking, qulity control seal and an indication of
the number of castinge. Castings mass produced in conveyerised lines
must be marked and sealed in tccordence with the instructione in the

sterdards and technical documetation.

5.2 Every batch of castings dould be sccompanied by a duality
certificate conteining the fo.lowing:

a) Manufacturer's trede mark;
b) Drawing or casting number;
¢) Conventional designation a’ the castxng,
d) Funber and weight of castligs;

e) ¥elt number; '

) Grade of pteel;

g) Results of final chemical malysua; .
h)} Type of heat-treatment ;

i} Results of final mechanica tests;

k) Number of the presen‘t stanlard. ?;c»%%w L

L}

©i:0f..0 gstings ere decided

o 'L‘ ‘:5“3#..\’1? .?l

iém‘ for the particuler

upon a5 peT s’sandardsand techical documen'
castinge.

(Rev:l.sed edlti on -I “Stande:rds inform*a‘ﬁion é'ﬁtalngue No.B 19'?"'"}.:
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Beat-treatment Schedules

i <. e W
e ! I i i uﬁ.y_,‘,_, "_.._._:a ALyt
(
/ Stael grade

———Temengnd
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ering ..,
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[ L] L o
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4571 " 860—86 600—630 | B60—880 | 550—600
5041 85089 600—630 | *860—850 | 600630
ssn oo of . se—se |- ew0—ga0 | 790810 | 580500
B S0P 3.7 rfee, 80090 5T 600830 L — )=
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) _ 4591
- | 32X0641
L4 1 40%1

ly * 3 35XMJ
. E 30XHMJT
3 L - aBXrca

.-J'

-

y

+

MEA R e e b Y A W WE el R

A e M

880—80

" 850--50
860—80
87080

L4t Thfe T ah

P -

880500
f00—910
850-—-BE0
860—870
850870

600050
600 —860
GOD—E50
L L00—650

SH00—650

&70—850

Wt e bbg

630670

s dm

—k

I

4 ‘-Jm.-dr 1 ;—-ﬁk" N

Temperin

t
F
'
p

(e —y

E

R b e A U]
]

I\:_



N

.

Page 20 30417 977-70

Table Contd,

Steel
grade

Heat-tremntment Jchedules

Normalising and Tempering

Hardening and Tempering

Normaelising
Tempe rature,
Teq

B5HMMA
20R X A
20XFCH A M
0ar AHeN

15XHA% TA

12, AH24A

124XH IMPA

23X I C 2NN

25224940

880 to 890

930 to 970
920 to 950
950 ta 970
900 to 920
910 to 930
Preliminary
reat treatment

befcre herden-
: ing

340 to 950
940 to 960
890 to 910

Preliminary
heat treatment
before
hardening

940 to 930

Preliminary
nanlb Hrsqiment

"wafore hurdani

900 tao 320

F S

Temering Hardening Tempering
Temjerature,| Temperature, Temperature,
°C eC e
L e
- 480 to 870 600 to 650
5860 to 600 880 to 830 580 to 800
- 910 to 930 840 to 680
590 to 650 - -
550 to b80 - -
530 to 580 - -
- 910 te 920 | 5680 to 600
500 to 630 | B90 to 910 | 520 to 630
600 to 650 980 to 1000 200 to 230
e ‘
60) to 480 310 %o 930 280 to 300
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