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Non — observance of ltandard

This standard pertains to hot rol of structural alloy steels with
diameter or thickness upto 250 and with special surface finish, to be
used in heat treated oondmons

As far as norms of position, the standard pertains to all the
other types of roll forglngn and stampings.

(Amended edm No. 1,2, 4,5)

Cg‘m‘m 1. CLASSIFICATION
g upon the chemical composition and properties, structural steel is
mto following categories:
Quality;
High quality - A;
Very high quality - 111,
Note: -
l 1. The steel of electro slag re-melting belongs to very high
quality steel.

2. (Deleted, Amendment No. 2)

1.2 Depending upon the main alloying element | s*2el is divided into
following groups:

Chromium, manganese, chromium-manganese, chromium-silicon, chromium-
molybdenum, chromium-molybdenum-vanadium, chromium-vanadium, nickel-
molybdenum, chromium-nickel and chromium-nicke! w 2 boron, chromium-silicon-
manganese, and chromium-silicon-manganese-nickel, chroz 1ium-manganesc nicke! and
chromium-manganese-nickel with titanium and boron, chromium-nickel-molybdenum,
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Chromium-dickel-molybdenum-vanadium and chromium-nick@Mnadium, chromium-

)

aluminium and chromium-aluminium with molybdenum, chromium-manganese-nickel
with molybdenum, chromium-manganese-nickel with molybdenum and titanium.
(Amended addition, Amendment No. 3)
1.3 As per the types of processing, the rolled stock is divided as follows:
hot rolled and forged (including with turned or roughened surfaces):
calibrated;
with special surface finish.

1.4 Depending upon the surface quality, the hot rolled %d stock is
divided into following groups: 1,2,3
1.5 According to condition of materials, rolled stock § -
without heat treatment; &
1

heat treatment - T}
cold worked - H (for calibrated Wi surface finish of rolled stock).
1.3 - 1.5. (Amended edit ent No. 5)

2a. Assortment

2a.l. &{d stock should correspond to the requirements of GOST
2591 h 0 — 88, GOST 2879 — 88, GOST 103 - 76, GOST 1133 - 71,

759 GOST 8559 — 75; GOST 8560 — 78, GOST 14955 — 77 and other

Example of conventional designation:
Hot rolled stock, square, having side of square 46 mm, normal accuracy of
rolling B as per GOST 2591 — 88, grade 18XI'T, surface quality of group 2, heat treated

8
GOST 74
s d ical documents.
OR ended edition, Amendment No. 5).
T:

46 - B GOST 2591 - 88
SQuare 1aXIT -2 T GOST 4543 71

As well as, round having diameter 80 mm, normal accuracy of rolling B as per
GOST 2590 — 88, grade 18X2H4MA, surface quality of group 1, mechanical properties
of make 2, heat treated T:

80 - B GOST 2590 - 88

Round Lo SHAMA —1-2 - T GOST 4543 71




Note :- These Drawings are only
for reference. Actual Drawings GOST 4543-
may be different and shall be

issued at the time of procurenxgra,e | as, strip having thickness 20 mm, width 75

lNO p*@‘@ese Drawings may be
reproduced in any form without
prior permission in writing of

epiwf, GOST 103 - 76,

grade 25XT'T, surface quality of group 3, mechanical pro
heat treatment:

20X75 GOST 103-76

SR oI -3 1GOST 4643 - 71

Calibrated rolling stock, round having diameter 15 mm, with ll deviation as
per h11 according to GOST 7417 - 75, gradc40XH2MA.surfaoc
per GOST 1051 — 73, with checking of mechanical properu

15 - h11(}OST7417 75
'm“'dwxm 6-M-HGO 4

Rolling stock with spec:al und having diameter 8.5 mm with
limit deviations as per h9 and of group B as per GOST 14955-77,
mty 11, heat treatment T:

GOST 14855 - 77
~B-N-T GOST 4543 - 71

A\ dedhn, Amendment No. 5).

2. TECHNICAL REQUIREMENTS

\i 2.1 Structural alloy steel rolled stocks are manufactured inconformity with
requirement of present standard according to production schedules, approved in
- established order.

(Amended edition, Amendment No. 5)

2.2 Grade and chemical composition of steel should correspond to those
specified in table. 1.

2.3 Mass fraction of phosphorous, sulphur, residues of copper, nickel and
chromium in steel of all grades should not exceed the norms, specified in table.2.



Note :- These Drawings are only
for reference. Actual Drawings
may be different and shall be

issued at the time of procurement

No part of these Drawings may be
reproduced in any form without

prior permission in writing ofT 45431
OFM.

71 Paged

Table 1
Group of | Grade of Mass fraction of clements, %
steel stecl Carbon | Silicon | Manganese | Chromiam | Nickel olybdenum | Aluminium | Titanium | Vanadium
Chromium | 15X |0.12-0.18 | 0.17-037 | 040-070 | 070100 | - » = - -
ISXA [ 0.12-017 | 0.17-037 | 0.40-0.70 | 0.70-1.00 &\ " = = =
. 20X | 0.17-023 | 0.17-037 | 0.50-0.80 = i = =
30X | 024-032017-037] 0.50-0. 8] = = = = =
30xPA | 027033} 0.17:037 ; 30| - = 5 = =
35X | 031039 | 017037 TN 08 | 080100 | - - = = >
38XA | 035-042 7-owso-o.so 080-1.10 | - = e = x
40X | 0360 37| 0.50-080 | 080-110 | - F s > =
45X N’ 174037 0.50-080 | 0.80-1.10 | - - - - -
0.54 | 017037 | 050080 | 080110 | - - - - -
\Gp 012019 | 017037 | 070-100 | - - ~ > - -
va 20r | 017024 | 0.17-037| 0.70-1.00 = = = = = =
\$ 257 | 022-030 | 0.17-037 | 0.70-1.00 = - % = = =
sor | 027-035 ] 0.17-037 ] 0.70-1.00 = = z o = s
GOST 4543-71 page 4
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Continuation table 1

\

Group of | Grade of
steel steel Carbon | Silicon Aluminium | Titanium | Vanadium
Manganese | 351 0.32-0.40 | 0.17-0.37 = - =
40T, 0.37-045 | 0.17-037 = - =
40I'P

45T 0.42-0.50 | 0.17-037 | 0. = = -
50T 0.48-0.56 | 0.17-0.3200. = = =
1012 0.07-0.15 Q - - -
302 0.26-0 35 . = = -
3512 Z&@ 1.40-1.80 = = = = - =
4012 R6-0\ 1.40-1.80 - - - - - -
@ 41-0.49 | 0.17-0.37 | 1.40-1.80 = - - - - —
* : 0.46-0 <5 | 0.17-0.37 | 1.40-1.80 — = = a =
e T | 0.44-052 910022 | 0.90-1.20 - - - - 0.060.12 | -
jum- | 18XT  [0.15-0.21 | 0.17-0.37 | 0.90-120 | 0.90-1.20 - = - E =
Manganese | jexrt  |0.17-023 | 0.17-0.37 | 0.80-1.10 | 1.00-1.30 - - = 0.03-0.09 -
20XTP | 0.18-024 | 0.17-0.37 [ 0.70-1.00 | 0.75-1.05 = - = — >

GOST 4543-71

page S
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Continuanon 1apie 1

= M %
G'm‘)f m Carbon Silicon Manganese ickel Molyt:dcnn Aluminium | Titanium Vanl;dln
27XTP | 025-031 | 017037 | 0.70- 700100 | - = = - &
Chromium- | 25XI°T | 022-029 | 0.17-03 ?{1 0P 100130 | - = = 003009 | -
MANGANESE | 30xTT | 0.24-0.32 0%0-1.10 | 1.00-130 | - = = 003000 | -
40XTTP | 0.38-0.45 0.80-1.00 | 0.80-L.10 | - S = 003009 | -
\}ZA . 090-120 [ 090-120 | - 0.20-0.30 — - =
4030 | 017037 | 0.60-090 | 080-1.10 [ - 0.15-0.25 - - -
_ Chrome- 329037 | 1014 | 030060 | 130160 | - - - = -
silicon 034-042 | 1014 | 030060 130160 | _ ’ = . -
40XC | 037-045 | 12-16 | 030-060 | 1.30-1.60 - - - - -
15XM | 0.11-0.18 | 0.17-0.37 | 0.40-0.70 | 0.80-1.10 - 0.40-0.55 - - -
mobhdenum | 20xM | 0.15-025 | 0.17.037 | 040070 | 080-L10 | _ 0.15-0.25 = s s
molyhenum- | 30xM | 026-034 | 017037 | 040070 | 080110 [ _ | gisaas = < 5

CORT AC4T ™M

nama £
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Continuation table 1

Group of steel Gnef
steel Carbon | Silicon Aluminium | Titanium | Vanadium
Chrome- JOXMA | 026033 10.17-037 = o o
wolybdenum 032-0.40 | 0.17-0.37 - - -
o 35XM | 0.32-0. 1703
molybdenum- | 38XM | 035042 | 017 E - =
vanadinm .
30X3MD - - 0.06-0.12
40XMOA - - 0.10-0.18
Chrome- 15 0.17-0.37 | 0.40-0.70 | 0.80-1.10 - - - - 0.06-0.12
vanadium 017-037 | 050-0.80 | 0.80-1.10 |  _ - - = 0.10-0.18
Nickel- 1 1.50-
0,10-0.18 | 0.17-037 | 0.40-0.70 = 20-0 = = =
mo! v\ SHM) 1.90 g
20H2M 1.50-
GOHM) 0.17-0.25 | 017037 | 0.40-0.70 - 1% 0.20-0.30 - -
me-nickel 0.50- = = a2, =
anid ol 12XH 009015017037 | 030-0.60 | 0.40-0.70 0.80
nickel with = = = =
i soxy | 017023 |017:037| 040070 | 0.45-0.78 | 1.00-
1.40
0.36- 0.17- 0.50-0.80 | 0.45-0.75 1.00- - - e -
: 4XH 1oas o037 1.40

GOST 4543-71 page 7
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Continuation table 1
Grade of Mass fraction of elements, %

Group of steel steol
Carbon | Silicon | Manganese | Chromium | Nickel | Molybdenum | Aluminium | Titanium | Vanadium

Chrome-nickel | 45XH 041049 | 017037 | 0.50-080 | 045075 | 1.00-140 - - = -

and chrome-
i SOXH 046054 [017-037 | 050080 |045-0.75 |lao- S- - - -
boron e
20XP 016023 | 017037 | 060090 |070-1.10 - - - -
12XH2 | 0.090.16 |0.17-037 | 0.30-0.60 50- - - - -
1.90
12XH3A | 009016 | 0.17-037 : 0. 2.75- - - = =
R |
20XH3A |0.17-024 m@ 60 060090 | 2.75- - - - -
3.15
30XH3A 3\ ON#037 | 030060 |060-09 | 275 - - - -
3.15
15 (017037 | 030060 [125-165 | 328 - - - -
3.65
A 1016022 0172037 |030060 |125165 | 325 - - - -
3.65
con- [ 20XICA 1017023 | 0912 |080-1.10 | 0.80-1.10 - - - - -
scand | 25xrCA |022028 0912 |oso110 | 080110 | - = = - -
chrome-silicon-
Sl 30XIC  |028-035 |0912 |080-1.10 | 080-1.10 | - = - - -
nickel 30XTCA |028-034 0912 080110 | 080110 [ - - - - -

GOST 454371  page8
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Continuation table 1
—— Grade of Mass fraction of elements, %
P steel Cob - . .
bon | Silicon | Manganese | Chromium | Nickel | Molybdenum | Aluminium | Titanium | Vanadium
. /Chrome-silicon-| 3sxrca |032039| 1114 | 080110 | 1.101.40 - - - - -
mangancse and
chrome-silicon- | 30XI'CH2A
manganese- (30XT'CHA) | 027-034| 09-12 | 1.00-130 | 0.90-1.20 - - - -
nickel
1SXTH2TA
Chrome- (ISXTHTA) | 0.13-0.18 [ 0.17-037 | 0.70-1.00 418 - - 0.03-0.09 -
manganese
nickel and 0.80-
XTHP | 0.16-0. 17037 ; o« - - -
A 20 01602301703 % 43
manganese-
nickel with | 20XTHTP | 0.18-024 g@o 1.10 | 0.40-0.70 %f,‘;' = - 0.03-0.09 -
boron 38XTH .\Q 037| 080-110 | 0.50-0.80 ‘;"::)' - - B -
14Q.1m1s 0.17-037 | 0.70-1.00 | 0.80-1.10 011?). = i - -
XI'H |016-021]0.17-037| 0.70-1.10 | 0.80-1.10 °I"l‘:)' - - = -
20XH2M
(20XHM) | 015022017037 | 040070 | 0.40-0.60 | 1620 | 0.20-0.30 - - -
1 -
molybdenum J0XI2MA 0.17- 1.25-
Y (30XHMA) | 027-034| g37 | 030060 | 0.60-050 | “ror 0.20-0.30 - - -
38X2H2MA 6.17-
(38XHMA) | 033-040| g37 | 025050 [ 1.30-1.70 | 13.17 | 020030 - - -

GOST 4543-T1 page 9
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Continuation table 1

Mass fraction of clements, %

Group of steel | Grade of steel
Carbon | Silicon | Manganese | Chromium | Nickel | Molybdenum | Aluminium | Titanium | Vanadium
Chrome- nickel | 40XH2ZMA 0.37- 0.17-
molybdenum (40XHMA) 044 037 0.50-0.80 | 0.60-0.90 | 1.25 15-0.25 - - -
40X2HZMA 0.35- 0.17- = —
(40X1HBA) 042 037 0.30-0.60 l.zs-lw 0.20-0.30 =
0.33- 0.17- 2.75-
38XH3MA 040 037 0.25-0.5 i 325 0.20-0.30 - - -
18X2H4AMA 0.14- 0.17-
(18X2H4BA) 0.20 037 5 135-1.65 | 4044 0.30-0.40 - - -
25X2H4MA
(25X2H4BA) 55 | 1.35-1.65 | 4.0-44 0.30-0.40 - - -
Chrome-nickel- | 30XH2M®A ) -
molybdenum- | (30XH2B®A) 0.30-0.60 | 0.60-090 | 2.0-24 0.20-0.30 0.10-0.18
vanadium and | 36X2H2) 1.30-
chrome-nickel- | (36 @ 025-050 | 1.30-1.70 1.70 0.30-0.40 - - 0.10-0.18
vanadium
Q:}% 025050 | 1.20-1.50 | 3035 | 0.35-0.45 = S 0.10-0.18
\4 M®A 0.50-0.80 | 0.80-1.10 | 1.3-1.8 $.20-6.30 - - 0.16-0.18
(45XM®DA) 3.75.
20XH4DA 0.25-0.55 | 0.70-1.10 ‘ 15 - - - 0.10-0.18
hrome-
aluminum and
38X2MIOA 0.35- 0.20-
alchmg.,- (38XMIOA) 042 0.45 0.30-060 | 1.35-1.65 - 0.15-0.25 0.7-1.1 - -
uminum-
molybdenum
GOST 4543-71 page 10
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Continuation table 1

Mass fraction of elements, %
Group of steel | Grade of steel = . :
Carbon | Silicon | Manganese | Chromium | Nickel | Molybdenum | Aluminivm | Titanium | Vanadium

RS 20XTHM | 0.18023 | 017037 | 070-1.10 . = S
manganese-
nickel with
molybdenum 40XI'HM 0.37-043 | 0.17-037 | 0.50-0.80 - - -
and titanium

2SXTHMT | 0.23-029 | 0.17-0.37 | 0.50-0. - 0.04-0.09 _

Note:-

1. Chemical composition of steel — d correspond the norms specified in table 1 for the corresponding grade of
steel.

2. In the denotation of grade, its specify the average contents of carbon in hundreds fraction of percent, letters, after
digit denote: P — Bomn,lO— -sulwon.T Titanium, ®— Vanadium, X — Chromium, I — manganese, H — Nickel. M —
Molybdenum, B-T letter specifies the approximate contents of alloying elements in complete units. The absence
ofdigitsdawm £ upto 1.5% is contained in the grade. The letter “A” at the end of description of grade denotes
the «high qualiy; lnghqualnysteellsdenotedbytheleucrm,aﬁerdmhatthcendofdwaipﬁonofyndefwexample—
quality — 30 q xty 30XT'CA; Very high quality — 30XT°C - 111, 30XT'CA - 111

\ e steel of grades 3012, 352, 40I'2, 4512, 50I'2 as per the requirements of customer may be supplied with contents of
1.2-1.6%

4. For steel of grade 20XI'P, 20XHP, 20XI'HP, 27XI'P and 18X2H4MA, Technical addition of titanium as per calculation (without
calculation of loss) upto 0.06 % is permitted.

5. In steel, containing letter P in the denotation of grade, boron is added as per the calculation (without calculating the loss) in
quantity not more than 0.005% In this case, its residual contents in steel should not be less than 0.0010%

6. In steel, alloy with molybdenum, grade 38XM, 30XH2MA, 30X2H2MA, 40X2H2MA, 38XH3MA, 18X2H4MA, 25X2H4MA,
30XH2M®A partial or complete substitution of molybdenum by tungsten is permitted.

— During partial substitution of molybdenum by tungsten, one part by weight of molybdenum is substituted by three parts by weight of -

tungsten; In this case, the total contents of molybdenum and tungsten should correspond to the norms specified in table 1.

GOST 4543-71  page 11
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According-to-the-requirement of customer, the steels with grade 35X/ 30XH2BA, 30X2H2BA, 40XJH2BA, 38XH3BA,
I8X2H4BA, 25X2H4BA, and 30XH2B®A is manufactured.

Mass fraction of tungsten in these steels should be as follows:

30XB 0.50 - 0.80% 38XH3BA 0.50-0.80%
30XH2BA 0.50 - 0.80% 18X2H4BA 080-1.2%
38X2H2BA 0.50 - 0.80% 25X2H4BA 0.80 - 1.2%

40X2H2BA 0.60 - 0.90% XH2B®A 0.50 - 0.80%

In specified grade of steel, partial replacement of tungsten by resi um is permitted at the rate of: one past-by
weight of molybdenum is subsiituted by three parts by weight of s mass fraction of tungsien should not be less
than:

38XB 0.30% 38XH3BA 030%
30XH2B2A 0.30% 18X2H4BA 0.50%
38X2H2BA 0.30% 25X2H4BA 0.50%
40X2H2BA 0. 40"/ %9‘0 30XH2B®A 0.30%
7Pﬂ:scm‘cﬂft\mgs*'nup'00 20 0.15%, titanium upto 0.03% (excluding the steels of grade mentioned in
notcNo«i)mdvmadnmnm vedbytlwdanmtsnsnotthcmnformm
8. Steel grade 38XH3IM®. of customer may be manufactured with mass fraction of molybdenum 0.20-0.30%.
9Massfmcuonof in converter steel should not exceed for thin sheet of rolling and strip — 0.006 %; for other
type of rolling — 0.0082
10. In accog W o:du in steel grade 15X, 20X, 30X, 35X, 40X, 45X, 40XH, 15X®, 30XMA mass fraction of silicon

0.10-0.37%aryd 1 grnchOdeBOXmassﬁwuonofmmgmweowow%.
: - ents of customer, in steel non — alloyed by chromium and nickel, mass fraction of manganese may be

be of manganese equivalent, which is equal to:
Where Cu, Nn,Cn restduﬂ mmsfm:tnmofchromium.nickelmdooppersbwldnotexceedﬂ:enormsofnblez.lnﬂlismse,
mass fraction of manganese in steel should not be less than 0.35 %.
(Amended edition, Amendment No. 1, 2,4, 5)

GOST 4543-71  page12
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Mass fraction of elements in % not mote than.

Category of steel b sphorous | Sulphur | Copper | Nickel | Chromium
Quality | 0035 L 0035 | 03) 0.30 0.30
High quality 0025 | 0025 03) 030 | 030
Very high quality 0.025 0.015 035 0.20 0.30
Note: -

1. For high quality steels, melted in the main martin fumaces and in the fumaces yith acid

lining content of phosphorus up to 0.030% is permitted.
In accordance with order in steel, manufactured with scrap -
ore process, residual mass fraction of nickel and chromium should n G 40 %
of sulphur
igh quality steel. In

cach. i
2. Quality steel of all grades can be manufactured
and phosphorus in accordance with requirements of tabi
this case, letter A is added to nomenciature of gradg of $
(Amended edition, Amendment No, 2.4

24 In finished roll and fo:gm

propertics and other requirem

composition are allowed. P

cﬂﬂ Vlall

crving the norm of mechanical
put stancard, deviations on chemical
should correspond to those specified in

table 3.
_  Table3
Nam Pamlsslble Nameof | Upperlimit | Permissible
elancnt dcv:atlon, clement of mass deviation,
euts, in| in% fraction of in %
0 zlements, in
%
bon Aspertable 1 |+ 0,01 Vanadium. |0.06 -0.12 |+0.02
0.10-0.18 +0.02
Aluminium | Aspertablel |+ (.10 Manganes:  Less than 1.0 | + 0.02
1.0 and above | + (.05
Silicon ' Less than 1.0 | +0.02 Nickel Less than2.5 |- 0.05
1.0 and above | + 0.05 2.5 and above | - 0.10
Titanium Aspertable 1 | +0.02 Molybdenum | As per table 1 | + 0.02
Chromium | Lessthan1.0 |+0.02  |Tungsten | Aspertable1 |+ 0.05
[ 1.0 and above | + 0.05 |

Note:- In quality steels, the deviation on contents of Su hnandpwspbonubynotmacthm
+ 0.005% of each is allowed as per the approval of customer.

(Amended addition, Amendment No. 2)

2.5. In accordance with the indent, the hot »l! ' and forged roll stock are
supplied both in heat treated condition (annealed, hig 'y .mpered or normalized with
high tempering) and without heat treatment; calibrated & ¢ with special surface finish,
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26 The brinell hardness (HB) of annecaled or high tempered roll stock wilh
diameter or thickness above § mm should correspond to the norms specified in table 4.

Table 4
Grade of steel Diamcter of indent, | Hardness number,
Group of stecl mm, not less thanL HB, ma:imum .
Chromium 15X 4.5 9
15XA 45 %
30X 44 87
30XPA 3 \ 241
. 35X 3 197
38XA 4. 207
40X P %1 217
45X 4.0 229
50 4.0 229
e 3 a7 163
¥ 45 179
sr 43 197
?\ 307 43 197
\ 35T 42 207
0 40T, 40 TP 42 207
\ sor 40 229
102 43 197
302 4.2 201
352 42 207
4012 4.1 217
4512 4.0 229
S0r2 4.0 29
47171 38 255
Chrome-manganese |  18XT 44 187
18XIT 4.1 217
20XTP 43 197
27XTP 4.1 217
25XIT 4.1 217
30XTT 4.0 229
40XT'TP 4.0 229
38XIM + *
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Grade of steel Diameter of i Lori issiominpwFiting of
mm, not more OF , DOt more than
Chrome — silicon 33XC 39 | 241
38XC 38 255
40XC 38 255
Chrome - 15XM 4.5 179
molybdenum and 20XM 4.5 179 |
chrome - molybdenum| 30xM 4.0 229 |
- vanadium 30XMA 4.0 229 |
ISXM 39 6 241
ISXM 39 241
J0X3MO \ 229 I
40XMODA 269
Chrome - yanadium | 15X® 4. 187
40XDA 3.9 241
Nickel - yaolybdenum | 15H2M 43 197 '
Chrome — nickel and + + |
chrome - nickel wi 43 197 |
boron \ 42 207
« 45XH 4.2 207
P S0XH 42 207
(/ 12XH2 4.2 207
\ 12XH3A 4.1 217
20XH3A 38 255
12X2H4A 3.7 269
20X2H4A 3.7 269 |
30XH3A 39 241
Chrome-silicon- 20XI'CA 42 207
manganese and 25XI'CA 4.1 217
chrome-silicon- oxIrc 4.0 229
manganese-nickel 30XI'CA 4.0 229 |
v &x{rc&z:) 38 255
ISXI'CA 39 241
Chrome-manganese- | 1SXI'H2TA 29 269 ‘*
nickel and chrome- (1SXI'HTA) .
manganese-nickel 20XI'HP 43 197
with titanium and 14XTH + +
boron 19XT'H + +
38XT'H 4.0 229
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issued at thmquprement Grade of steel D of m:‘. %ﬁpetmlssmn in writing of
not less than not more than
Chrome — nickel -  [20XH2M (20XHM) 4.0 229
molybdeaum 30XH2IMA (30XHMA) 39 241
38X2H2MA (38XHMA) a7 269
4OXH2MA (40XHMA) 3.7 269
WOX2H2MA (40X1HBA) 38 6
3SXHIMA
18X2H4MA
|(18X2H4BA)
28X2H4MA
~ |(2sx2H4BA)

Chrome — nickel -
molybdenum -

i .
+ .
«v with molybdeaum e
. and titanium 2SXI'HMT + +

Note:

i. Upon agreement between manufacturer and customer, it is permitied to
manufacturer the roll stock without annealing and high tempering with hardness,
corresponding to norms, indicated in table 4.

2. The hardness of calibrated roll in annzaled or high tempered condition as well as
hot rolled steel, normalized with subsequent high tempering can exceed the hardness
value by 15 units of HB specified in table 4.

3. Tne hardness of roll siock of grad: 20XHP, 25XI'M, 20H2M (20HM) and
20XTHTP is set as per agreement between manufacturer and customer.

4. Hardness norm for roll stock, manufactured in normalized condition are set as per
the agreement with manufacturer ard customer.

5. (Delete, Amendment No. 1)

6. Sign “+” denotes that up to 01. 01. 92 hardness are determined for the
accumulation of data and results of tests, indicated in the document about the quality.

2.5, 2.6 (Amended edition, Amendment No. 1,2,3, 4, 5).
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ess of work hardened steel with diameter or thiPEIQfsREEBYS%OR in writing of

issued at the time of pracutéfh
than BHN 269 (Diameter of indentation, not |e§3Ffihn 3.7 mm)

or set as per the agreement between manufacturer and customer,
grades 15X, 15XA, 20X, 30X, 35X, 151, 18XT'T, 15X®, 38X2MIOA (38XMIOA), the
hardness of which should correspond to the norms specified in tableS.

B ) S Table 5.
Diameter of :
Grades of steel indentation, in mm, [ e
| SEm— ) not less than I z
15X, 15XA 4.1 m 2 %
20X 4.0
30X 39 1
35X 38 255
15T 42 207
~ 18XIT 229
15X® Q\ 217
| 30X2MIOA (38XMIOA Se 255
(Amended edition, Aggen 0. 2,5)
2.8. The hardn d cold worked calibrated steel and with special
surface finish of r upto 5 mm inclusive as well as hardening with
tempenng the geoll ensnons is set as per the agreement between manufacturer

ition, Amendment No. 5)
‘ mechameal properties of roll at normal temperature, to be determiied for
, Mudifial heat-treated samples or samples, manufactured from heat-treated blanks

sNould correspond to the norms specified in table 6. Insnection of mechanical properties
f calibrated steel and with special surface finish of ro | 1s carried out according to the
requirement of customer with the specification in convertional designation of letter M.
Roll stock made up of chromium nickel molybdenum, chromium nickel
molybdenum steels are tested additionally for impact strength at normal temperature for
samples of type 11 as per GOST 9454 — 78 :
Note: - Samples for mechanical tests of roll, to be manv® ctured w the hardened and tempered

conditions, are not subjected to heat treatment, the norms of mechanical properties are set as per the
agreement between manufacturer and customer,

GOST 4543-71  Page 18
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Table 6
Heat treatment ) - -
) < 2 - © 8
Hardeni Tempering E ) T H Tmpact 7“; g g ‘E 8
f g Temperature °C o B g 2 |srengn| $28235
-5 | » 1 2| g £ |33 | 35| koo, | §2Es
=| & | § % 3| E - o&| SE|kgtm | gEFEE
' < - gy o T £ ze | 5) g E=2t%%s
AR gl | ¥ | E° |2 [ | ™ |CEsis
| © 25 = -§ s Z | = K TEE R
=5 - = Not less than
15X 770- | Water > 490 690 69 15
880 820 Air or oil (50) 70) 12 45 )
635 780 59
i 40 15
s 880 180 | Airoroil (65) (80) 11 )
g Wateror | 685 880 69
E 25
£ W e |ag| oy | 21 F] g
o - 1275 | 1570 40 49 i
200 | Ar laso) aso | ° )
Wateror | 735 910 69
500 oil 5) 93) 11 45 ™ 25
GOST 4543-71 Page 18
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Continuation of table 6
Heat treatment - a = E 5g
Hardenin Tempering EE Z s Impact | © 3 E
E T | Temperature °C 2 €2 |strengtn | & 2 EEF
| 3T g | ¢ g $X| 25| koy, |§55%5 8
z S °s 3 [ - - g kgf.m §Ss T
s = g’ B E 3 -E - =t~ g §t%
ARAR IR AN c| B2 |8 3| |SBdss
=
A g =~ |7 |= § s%
L% . Not less than
Wateror | 785 930 88
38XA | B6D 550 oil (80) 95) 12 50 o) 25
£ | aox oil | 500 w‘;:.’ or [ 785 | 980 | 10 | 45 fz) 25
E
£ Wateror | 835 1030 49
- 0Oil 520 oil (85) (105) 9 ) 45 ) 25
Wateror | 885 1080 39
\ X 830 - 0Oil 520 oil (90) (110) 9 40 ) 25
oy 245 | 410
e "
£ g 15I° 880 - Air - - @5) (42) 26 55 25
GOST 4543-71 page 19
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Continuation of table 6
Heat treatment - = E . -
Tempering & ‘E < i ,§ Impact - £ E B
E g s 2 # | strength § 3
s s & £ {3 5 Koy, 8% E 5g
o4 e |3 5 Cor! | BREES
5| ¢ ] A\ EHENE I bt o £
" Not less than
275 450
= " lon| @ | M [%] - i
295 490 88
— ar oy | o | 2| 0| ”
¢ 315 | 540 [0
é 3or 600 Air 32) (55) 20 45 ®) 25
i 335 560 69
= 600 Air 34) 7 18 45 ™ 25
355 596 59
600 Air (36) (0) 17 45 ®) 25
: 375 620 9
\ 45T 600 Air 38) (63) 15 40 o) 25
GOST 4543-T1 Page 20
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Continuation of table 6
Heat treatment — ‘; = 5 - k5 5 =
Hardening Tempering (3 “ irj Impact (5B _
3 g Temperature | 5 B g & | strength | £ 2 g g T
¥ - = SR8 3| keu AR
= o L ,E e ' § g =
el ¢ | 8 ¥ T g e e | S E|fotm |gEZES
Bl [ F 3% | TE| B3 |5 |§° | (80002
S| ¢ | s% g % g E\ = éz | £ 3%
&=
~ g & | 0 “ Not less than
or Air 3% 650 39 5
s0r 850 600 (40) (66) 13 40 ) 25
D3I7S] 620 | o | 4 ] 25
an - | oA | - : Sodd I
3 ( h i foel 9 |l el = 25
g , (40)| (65) L it
245 | 420 ] é
\@ 920 E Air - . (25) (43) 22 50 25
Oil or 345 590
3012 880 - s 600 Air (35) (60) 15 45 - 25
Oil or : 365 620
35172 870 - i 650 Air a7 (63) 13 40 - 25

GOST 4543-71  Page 21
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Continuation of table 6
Heat treatment H o -
Hardening Tempering ] 4 § o - f =%
T Impact E"
A sl : B | 2| 222 E
o 3 511 L AP HEsA
| ¢ |52 2|3 |% on | 2o [2%| 8| Mt |z SEE S
] 3 %’-z g | B g 3 EE € [z& (m,)gaggg
- ~ -_ = )
sl 613§ T A% £5°
-1 § 2
- 2 Not less than
Oil or 380 660
650 Air 39) 67) 12 40 _ 25
Oil or 400 690 11 40 - 25
ir |0 AF @y | oo
Oil or : 420 740 11 35 C- 25
] A @] 09
200 | Airor oil g:) g e = i

ONOT A4 ™M D ™
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- Continuation of table 6
Heat treatment o = e =
Hardeni Tempering "3 5 % Impact =5 S'E l.
T Temperature € 3 | strength g2 g £
=} 3 L -}
- = : #1853 kv, (Beisg
ol = 2 Y 8. | 2¥| & £ | kot $§5%
B 3 g $ = s | £ & e ! = g s
e s g g b £ B3z 5 = cm CExsE S
& - z | 2= G £533
] g - 2
= 8 0 | Q N
<o ot less than
. o -
Airor 885 980 9 50 78
© IXrT 200 water (90) | (100) 8) .
200 785 980 9 50 78
- Oil Air or oil (80) (100) @) 15
1175 1370 59
870 - Oil 200 Air (120) (140) 8 45 ) =
\ O ped 850 | oil | 200 Wateri, " l)(::?":) (1123‘::; ol ke (679) '
BXIT | 99 orair | 080| 1470 | 9 | 45 | %9
Air (110)| (150) (6) .

GOST 4543-71 Page 23
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Continuation of table 6

i
ES¢

dimension of blan

(diameter of round or

Group of steel
Grade of steel
* hardening or |
pormalization | |2
%
ening %
perature
*®°®
vedln
“.".‘&%
ate
/am?
Relative
8 %

g Relative reduction of
area v, %
5541

Cross section al

H

3 [% |
- b4
AR RS

than

m |Vl e law]| P lel -
oil | sso | Waterol (":f) é::) n | ;‘; 25
oil | 200 | A ('ﬁ":; ('1120“) 10 | & ; ;
oi || A (:f) (’,’:) 11 | - :) 25
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Continuation of table 6
Heat treatment e s L :
Hardening Tem & “; 2 ‘a -E g Impact = g TE
g 2 Temperature °C . o | B *. M’ ! g ] E (3
g ys o0 ! % g % s .8. .E > kCl. e g
BRI IR IF I BRNEIH
JEARIERR AR 2 g2 |3 |3 T
=8| W | © Not less than
Wa Wateror| 685 880 78
33XC | 20 - oil (10) ©0) 13 S0 ®) 25
a Wateror| 735 930 69
IBXC | 90 - oil 630 ol (15) ©5) i2 50 ™ 25
Water Wateror| 1) 1080 | 1230 34
40XC >l 540 oil a10)| (125) 12 40 (5) 25
empering at 900-910°C in nitrate at | 2) 1080 | 1230 12 0 49 <
330-350°C and then cooling in air (110) | (125) (&) 2%

GOST 4543-71  page 25
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Continuation of table 6
Heat treatment a. - g 5
=] - E
Hardening Tempering & ‘i Se é H Bnpoct -2 B g BE
2 T | Temperature°C 5 - g i 9;& '§;e- strength Oésgi
s | 5 [ g | g |- PIEHEEI R H
& H o, AR § T P o | SP|koftm |[g8EEE
E ° 2% E E E == £ 3 E == g e - S
5|8 g8 x|k RN N
TR % g% | | & £ s%
=
- L v Not less than
275 440 118
é 15XM 860 Air (28) 45) 21 55 (12) 30
590 780 88 5
;% 20XM 500 Air o | © 12 | 50 © 15
! Wateror | 735 930 78
g g 30X - Oil | 540 oil 5) 5) 11 45 ®) 15
Wateror | 735 930 . 88 5
| 880 [ .- . 2“_ 540 oil 5) 95) 12 » _-3 ©) l; -
Wateror | 835 930 78
\ 35XM 850 - Oil | 560 oil (85) (95) 12 45 (8) 25
. 885 980 69
& 38XM 850 - Oil | 580 Air (90) (100) 11 45 ™ 25
GOST 4543-71 Page 26
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Continuation of table 6
Heat treatment {j = - .§ 5 g
Harde Tempering £ g Empect “4=BE
3 3 Temperature < i ?Q § a{ strength -§ g ﬁ § 0
3| s [sg 0| € |3 A EHFAL
Pl (f5/ 3| : .3 33 83 [E°| 6| |85tz
= - U es o
¢ S ¥ E %' z| 2z |& 3 £ é 2
A ‘& <
- Not less than
E Wateror | 835 980 98
% 620 oil 85) (400) 12 55 (10) 25
930 1030 88
\ : 580 Oil 95) (105) 13 50 ©) 25
. 760- | Water 540 740 78
¢ i ISX® | 880 | g0 | 0 Con | 180 | Airoreil [ oo | g 13 | 50 @ 15
Wateror | 735 880 88
5 40XDA | 880 - 0Oil 650 oil (15) (90) 10 50 ©) 25
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| Continuation of table 6
Heat treatment B - s - s
= =
Hardening Tempering E ‘E =4 lDS 5 impact | ¥ % g 'E E
T | F [Temperwreec| | [ ' ,§'< 2% |strengn | EZEET
© = 2 r 2 = :8' 'E >| KCU, | g% g -
e pt gl (7 E gy [£%| 8| jom | 38288
E £ 5 E " 5 = - = £ ( szi) g g i T
5 I L8 8 | ¥ =2 zZ | & T < <
- - m x E !
2 gl 2|3 - = s =7
= S| % &) )
Ll B Not less than
15H2M Air | 85 | g39 78
§ i ASEM) & i | 180 ©) | @ | 1| 0| @ i5
= | 20 685 880 78
H ( - Oil | 180 Air 0 (99) 10 50 ®) 15
Water | 150- R 440 640 88
‘i M0 | - forot| 180 | A" || 65 | | - | o
760- | Water Water, | 590 780 78
! <3 20XH | 860 | 810 | oroit | '® |oitorsir| 60) | 0) | 1 | 0 | (3 1
- Water Water or| 785 980 69
40XH 820 - g 500 oil (80) (100) 11 45 ™ 25
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Continuation of table 6
Heat treatment e
Hardening Tempering L& e = g - B § -
| % S | §' (_'D 'Eae s igiﬂ
s L : O % g; % E i t > | KCU, é =86 'E‘
- . -~ ] m
E‘ § - E E ¢ % i i £ ("::2-) g E i.
= ¢ g g g = g 2 |= |2 i ®
E L ©
= Not less than
r Wateror | 835 1030 69
i 45XH 820 oil @5) (105) 10 45 ™ 25
ater Wateror | 885 1080 40 49
g E —— oroil | ¢ oil %0) | (119 ’ 5) 25
! 980 1180 88
950 - Oil 200 | Airoroil 10 S0 15
e (100) | (120) ®)
uxm | 860 | - | W | 180 | Airorod (’:.'; :; 12 | so 3 15
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Continuation of table 6
Heat treatment < v = g
Hardeni Tempering g gkt ":' g g é 8
'g g Temperature °C ! > 5 g; ;g. gt . g g ,g
- & o e = 'E > | KCU, EET 38
4 (- I T f| % cf|kofm | €55 F
g 3 5§ .g 2 = g g e |( e ) ! E‘ %
L) £
| & |§ E s g : : C3& g 2
5| LW | 0| K =
760- ate 88 5
g 12XH3A | 860 | o 2 Airoroil 3 1
g g Wat 108
gé 20XH3A \ o0il | 500 iozlr or 55 a1 15
% 12 @ m' oil | 180 | Airoroil (’93:) (11113:) 10 | so :; 15
i | ; 1 8 hon 180 | Atrorop | 19| 140 | o 1 4 | B 15
\ ' s (110) | (130) (8)
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Continuation of table 6
Heat treatment é‘ - = :o_ g
- e 4 o =) = - i % = B
o v ¢F| 4308 |, 3101
- oC 8 , | e
§ g Te:penture 5 ® 5 i& §§ -§ > | KCU, % E g: g
S 0% | sE| § % | E| % L3 £ g El0em 858
B 0 | Z5| | 5| B 2 £2 |2 |5 | ™ |9F°%%
-
S| ¢ | 33| 2| 9| il il $ =
": g !“ © Not less than
785 980 78 25
30XH3A | 820 | - gy | aoy | | | ®
Water | 635 780 69 15
%, | 20xrCA oi | 500 | "l es | @0 | 2 s | o
|| water | 835 | 1080 59 X
% A - | on |48 | Chlas| awm | || ®
: | Water | 835 | 1080 44 2%
\ﬁ Z0XIC 880 - Oil 540 oroil | (85) (110) 10 45 (4.5)
Water | 835 1080 49 25
gﬂ 30XTCA | 880 - | on|sw0 |V el aim || %S| o
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Continuation of table 6
= rdcﬂ‘ut treatment . . B o - :°: B E
f empering | & -GE J = I - e 1
g Temperature °C | 2 E .g* |t:l:;‘tnh e%gEA
g € R - gw S -
3 s 5 g ¥ g £ |T%|E 1 llt(g(f:.?n 5B g
o of e -
Bl % gg N ;’; HEFRE Bigis
o0 7 = < & ]
N ' == % | & i
| 3
- " w Not less than
3SXI'CA | Auste at, empentun 880°C in
! a of potassium and sodium
)& ving temperature 280-310°C,
g cooling in air
Oil 230 | Airor | 1275 1620 9 40 39 B
g \ oil | (130) | (165) (4)
air
30XI'CH2A
g (30XT'CHA) ) s Airor | 1375 1620 59 i
£ 5 = 900 Oil 260 oil | (140) | (165) 9 45 )
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Continuation of table 6
Heat treatment , - E 5§
Harde Tempering | +5| 2% | £ tmpact | T2 F F =
. 2 srengs | B2 E7
g g o o E g . :
. < B ¢ | 8 DEL| B3| xcv ¥ i 4
& & g & ) = :
1N : ¥ SHRERIERL H
) C H g g = 1
s ¢ . =
Airor| 735 930 "
RO oil OS 1’5) 1 3 (l.) i
Airor| 1080 | 1270 88
20 on [1oy| a3y | 10| 0| g =
980 | 1180 78
200100 ooy | 1200 | ®> | % | @8 -
156 835 | 1080 .
o | A @y | i | * ) | @ :
15e- | .93 [use1s] [ | e -
180 ©5) |(120-155) LU)
Water| 685 780 4
sl £ (70) (80) i “ 19) =
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Continuation of table 6
Heat treatment = E = 5 5g
Hardeni Tempering | g = H Impact [ HEE 8
g 2 Temperature °C - ol s ;r £ g § & | strength £ g i z 3
- Ao ] B s = & > | KCU, eS8e s
5 5 &g 3 e | 3 <| Eg £L
e | # f §|F |E gy |E°| g5 [0 |gE58s
£ g 8 tl e | § S2| §% | § £ Yo |EEEET
1% | B 2|3 "i =| £% |~ |& £Ed
- > k& Not less than
't 150-| .. | 930 [1180-1570 59 )
ggz 20x1HM | 860 |\ 180 | A | o8 [(20160] 7 - ®
== 560- 835 | 980 88
“g} 40XI'H? on [0l Ar | @9 | aoy | 2| - | o 25
| 1080 | 1180 49
_ﬂgg g0 | — | on {10 | Air || oy || 0| 5 | 3
WX HIM 2 Water | 685 880 78
\$ coxamy | 860 | 780 | oil [ 200 | TRET o) | op) ERE 15
30XH2MA 785 | 980 78
§ g coxama)| %60 | - | on | s air | o0 | ooy | 10| S| g 15
g | 3sx2H2MA - Airor| 930 | 1080 | 12 | 50 78
CF | Gexuma) | *7° Oil 580 ) "o | @5 | @10 @) a5
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Continuation of table 6
Heat treatment “ a s == s g
Hardening Tempering | g | 2 = «-S§8¢TH
T 3 . Temperature °C g E % & e ; z 522
3 z . " 2 o | B °. [strength| 2 & 9
- s 5 %l e‘5§ <% | B 3| Kcy, LY
] s g 3 .8 F ~ = ® ‘g k g’m - _g o =
5 % gz g |8 E% 3| 8% | £ gg Coz) |EE2Es
5| ° | & E@Q‘i‘ { |[T2]8%|5 |3 |7 |Psudi
a b =
| i E Not less than
1) 930 78
"(qso | oon L eao | Water| 09| 1080 | 21| @) 2
E ( oroil | 2)835 | (110) 12 55 98 25
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Continuation of table 6
Heat treatment é' . < 568
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Continuation of table 6
Heat treatment - . _r
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1 During heat treatment of blanks as per modes, specified in table 6, the following deviations on the heating temperature are permitted:

chrome -aluminium with

/ Chrome — aluminium and

During hardening .......... +£15°C
At low tempering ........ +30°C
At high tempering. ... +50°C

2 Hardening of blank in air made of steel grade 18X2H4MA, cut from bar with diameter or thickness 80 mm and more, is carried out in housing.
3 The norms of mechanical properties belong to samples, taken from bars having diameter or thickness upto 80 mm inclusive.
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While testing, the bars having diameter or thickness above 80 to 170 mm, reduction in relative elongation by 2 abs%; relative reduction in area by 5
abs% and Impact strength by 10 % in compliance with the norms specified in table 6 are permitted.

Reduction in relative clongation by 3 abs%, relative reduction in area by 10 abs% and Impact strength by 15 % is permitted for bars having diameter
and thickness 151 mm and more.

The norms of mechanical properties of samples and bars made of steel having diameter ickness more than 100 mm rolled or forged into square
having dimension 90 — 100 mm should correspond to those specified in table 6.

Forsteelwxﬁ:sm\dudmadulnmmmgthofnoﬂesmmll80Nlmm‘(l 0
kgf. m / cm?) is permitted during simultaneous increase in ultimate strength .

4. Norms of Impact strength are given for the samples of type 1 as p

ion in norms of Impact strength by 98J/cm* (1

5. While determining the mechanical properties of steel as pes betwecnmmufncmrctandcunomachngemthcmodcofhw
treatment is permitted as specified in table 6 with corrg in} cdJection of norms of mechanical properties.

6. Before hardening, it is permitted to carry out norpali wsteel, meant for hardening with currents of high frequency, normalization before
hardening is to be carried out as per the agre

7 llupamncdlowrymnwsuofmlls ! fangnduaﬁermgkhudenmgpmndodﬂ)cmmenmukamobwwed

vield is not detected on the metal, do not determine the yield point (o), it is permitted to

vith vession of mechanical propesues 2,
(Amended edition, Amendment No. 4 and 5).
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40XPA, 12XH3A,

issued at the time of procuremetl0)] Bar made of steel of grades 15X, 20X, 30

permission in writing of

ZOXHBA, 12X2H4A and 30XI'CA manufactured according to the requirement of
customer with normalized hardenability in the limits of complete marking of strip
(dotted line) or with narrow strip (solid line) continuously specifying in conventional
code of letter P.

The strips of hardenability and diameter of bars, having the same hardness as
the facial samples after the volumetric hardening in water and oil corresponding
distance from the cooling of face of sample and the place of megee '5! of hardness
along the section of bar are given in drawings 1 — 18 of annexgre

Variation limits of hardness (maximum and piffiey

gng the length of

For bars, made up of steels of grade 3G ofha:dmablhly are set as
per the agreement between manufacture and
> Note:
1. Upon agreement betwe Npdquref and customer, manufacture of bar of steel by
d\eckmgd\ehudaublhty it is pé . out inspection of mechanical properties, if the
g \ thoccpmpatmwnoms.speciﬁedinmblc&

2. Hardenability NBars made up of steel of all grades except boron contents need not be

carried out in i #1 norms of hardenability to the requirement of present standard.

' i&: (maximum and minimum) along the length of endwise sample
¢ agreement between manufacture and customer.

the surface of bars, meant for hot working and cold drawing

turned and roughened surface 1, the local defects should be removed by

wfg or by dressing to a width of not less than five times of the depth.
The depth of dressing the defects should not exceed the norms, specified in table

$ 7. Not more than two dressings to maximum depth are permitted in one section of bar
with size (diameter or thickness) more than 140 mm.

Separate small notches, dents, ripples in the limits of half of sum of limit
deviations are permitted on the surface of bars without dressing. Hairline cracks are
not permitted.

Separate small notches, dents and ripples in the limits of half of the sum of
limit deviations and also minor hairline cracks with depth not exceeding 1/4" of the
limit deviation on dimension not more than 0.2 mm are permitted on the surface of
bar without dressing. Hairline cracks are not permitted on the surface of bar made of
very high-quality steel. Other requirements for the surface - for the bar of surface

quality of group 1.
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Dimension of bar Depth of dressing of defects, t
Bar made of quality steel and Bar made of very high
== high quality stecl quality steel
Above 200 6 % of dimension 3 % of dimension
From 140 to 200 5 % of dimension 3 % of dimension
From 80 to 140 Sum of limit deviation Half of the sum of limit
Less than 80 Half of the sum of limit devi

o1

-

On the surface of bar of surface quality of
permitted, if their depth to be determined by i i ing and by blanking,
calculated from nominal size, excecds the i i

Table 8
X : . defects, not more than
Dlmct:.;nnon of bar in Bar made of yery
I and high quality steel high quality steel
100 and | 8efffs of limit deviation Negative tolerance
Less ! Negative tolerance
ition, Amendment No. 5)

should correspond to GOST 1051 — 73, bar with special surface finish - GOST
14955 - 77.

(Amended edition, Amendinent No. 2)

2.14. The decarburizing of bar with turned, roughened and ground surface and
bars with special surface finish meunt for hardening with high frequency current is not
permitted.

As per the requirement of customer, steel to be manufactured without the
turning, roughly machining and grinding, with a mass fraction of carbon more than
0.3 % (as per the lower limit), total depth of decarburized layer (ferrite + transition
zone) is checked which should not :xceed 1.5 % of diameter or thickness.

(Amended edition, Amendment No. 2.5)

\ leted, Amendment No. 5)
@ .13. Quality of surface andl requirements on trimming of end face calibrated
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2158 be evenly trimmed. Thcmmplcdendsandb%pamined.

The slant of cut of bar with dimension upto 30 mm, is not regulated, more than 30 mm
- it should not exceed 0.1 diameters or thickness. It is permitted to manufacture the
bar having dimension upto 40 mm of off-measure length with the untrimmed ends is
permitted.
Rolled bar stock is manufactured on the demand of customer:
wuhsundarduedvalmofmplmgofudsnotmtban?ﬂmm.
wnthdmmmupﬂl&mmwxﬂnubummdnmpbdndl

(Amended edition, Amendment \a 5).
2.16. Bar of surface quality of group 1 is tested for
Note. Manufacturing concern can not conduct of bar wuh

dimension more than 80 mm.

2.17. Macrostructure of bar during i

. fracture, should not have shrinkage cavi
inclusions and flakes and should

etched template or on
isters, cracks, peeling, slag
requirements, specified in table 9.
Table 9

AR
iy

Not permitted 1 J Not permitied
Not permitted
Note:
] nﬁn up of high quality steel of grade 30XI'CA, 35XI'CA, 25XI'CA and
2OXI‘CA thellq square not more than 3 points and in the bar made up of quality and

hnﬂ:qudnvmelofmJIMA—MM.MW«MW!W
not more than 2 posnts is permitted.

2 In bar, made up of very high quality steel, sub layer crystallization and light profile
of not more than 3 points is permitted.

\ 3. In steels, meant for cold machining, sub crust blowholes to depth of not more than
the half of the tolerance on diameter or thickness are permitted.

4. In steel of grades 12X2H4MA and 25X2H4MA with dimension more than 160 mm,
permissible degree of development of inter-crystalline cracks is set as per the agreement
between both manufacture and customer.
oS, It is permitted to carry out the testing of macrostructure of bars by the method of

ultrasonic uupccuon(vtil()



Note :- These Drawings are onl
X Y GOS1 4543-TINo pasgefithese Drawings may be

for reference. Actual Drawings . .
reproduced in any form without

may be different and shall be . . .
prior permission in writing of

issued at the time of procurement
P OFM.

246—2.17. (Amended edition, Amendment No. 2.5).

2.18. As per the requirement of customer, steel is supplied :

a) With contracted limits of contents of carbon and alloy clements in
comparison with those specified in table 1, as per indent of automobile industry
without considering the permissible deviation on carbon, specified in table 3;

6) With the mass fraction of sulphur and phosphorous not more than 0.025 %,
each in quality steel. In this case, letter “A” is added at the end of steel -

8) With the mass fraction of sulphur not more tnan 0.015 % j %ualitaﬁve
steel and not more than 0.012 % - in very high quality steel;

r) With the mass fraction of phosphorous not more
steel and not more than 0.012 % - in very high quality

1) By limiting the contents of sulphur as pegl

s high quality
t less than 0.020 % in

qualitative steel;
- ¢) With mass fraction of copper 0.20 % in steel, meant for hot
working under pressure; %
x) In etched condmon,
3) With standardi non-metallic inclusions;
u) By i amcal properties in bar with dimension not more
than 80 mm on samples;

ardness, not specified in tabie 4, in supply condit'on and also
ift comparison with hardness specified in table 4;

By Wetermining the Impact strength at normal temperature on the samples of
GOST 9454 — 78 for steel of group not specified in point 2.9;

@ )Bydeterminingdmlmpactstrmgﬂxa!tempcmtmcminusw°Candby

ermining the fraction of viscous component in the fraction of sample of type 1 as
per GOST 9454 — 78 (for steels, meant for machines =nd mechanism of northern
version);

#) With standard finish of steel as to hairline cracks to be detected on the
surface of parts by magnetic method or by etching. Cotamination of steel should not
exceed the norms, specified in table 10;

0) With standard austenitic grain size, which ~hould not be larger than the
number 5, austenitic grain size for steel of grade 38XZMIOA (38XMIOA) should not
be larger than the number 4. The presence of grains of 3 numbers, which occupy the
area on ground joint less than 10 % is permitted;

11) With the inspection of machining;

p) With standard hardenability for steel of grades, not included in point 2.10;
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¢) By checking the macrostructure by etching and as per
simultaneously;

t) By checking the waviness in fracture;

y) By checking the banding and ferrite-pearlite structure and widmannstatten
structure;

¢) In heat treated condition (hardening + tempering);

1) With the standard of mass fraction of nitrogen in steel, in the electric
furnaces;
u) by determination of mass fraction of resi ten, vanadium,

titanium, molybdenum for each melting.
Note:ﬁemnnsmpersubpoima.n@ . ¢, v, §, u by inspection

methods of purity of steel for hairline cr ( u), inspection of machinability
(sub point n), waviness in the ( 1), banding and windmanststten
structure (sub point y) if they illed

in special standard on the metallic bar
and customer or by corresponding

, Table 10
= | issi Maximum length of{ Total extent of hairline
" i hair line cracks in |cracks in steel, in mm
steel, in mm
Toyff area N
1o 2 . g
Sor. | 35,8855, 88| B (4,88
2 z 2 & =8
= 8 B o E £
3|2 §5|35%| §5| 3 | 5" (]
Upto 50 5 2 1 6 3 10 5 3
above 50-100 6 3 2 7 3 10 8 5
above 100-200 8 3 2 8 1 20 10 6
above 200-300 10 6 3 9 a 30 15 8
above 300400 11 8 a 10 5 40 20 10
above 400600 12 9 5 12 6 60 30 18
above 600-800 13 10 5 14 6 80 40 24
above 800-1000 15 11 6 15 7 100 50 30
Note:

I For every subsequent 200 cm’ of inspection surface of finish parts, the area of which
exceeds 1000 cm’, maximum one hairline crack is permitted with length not more than that
specified for the area 1000 cm’ with corresponding increase in total length of hairline crack.

2. On the parts, with surface arca exceeding 200 cm’, maximum 5 hairline cracks are
permitted, on the sections of surface with area 10 em® for quality and high quality steel, and -
maximum 3 hairline cracks is permitted for very high quality steel.

(Amended edition, Amendment No. 1, 2, 5).
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3.1. (Deleted, Amendment No. 2).

3.2. Bars, strips and bundles are supplied in batches, consisting of steel of same
melt, same dimension and samc¢ mode of heat treatment. Each batch should
accompany the document about the quality according to GOST 7566 —81.

(Amended edition, Amendment No. 2)

3.3. For checking the quality of steel, samples are taken from of bars,
strips and bundles:

a) for chemical analysis of sample according to . Inspection
of residual content of copper, nickel, chromlum, gsten, vanadium,
once in a quarter,

6) for checking the surface quality and dinfagsiol bars, strips and bundles;

) for the inspection ofmacros as Wer rupture or by etching, for the
tensile testing and impact bending ' ortwostnpS‘

bars, strips or bundles;

n) for checki 5 - 2 % bars, bundles or strips having dimension

more than 30 bar from 1T of bars, bundles or strips with dimension
30 mm l% s than five bars, bundles or strips;

ination the hardenability and grain size - on one bar, bundle or

ip melting - ladle for steel of all grades, except those containing boron,

s, bundle or two strips from the melting - ladle of steel of grades, which

boron.
\$ ~"%) for determining the nonmetallic inclusions - samples according to GOST
1778 - 70

(Amended edition, Amendment No. 2, §5).

3.4. On obtaining of unsaiisfactory results of tests at least on one of the
parameters, repeated tests are carried out according to GOST 7566 —81. The results
of repeated tests are final.

(Introduced additionally, Amendment No. 2)

4. TEST METHODS
4.1. Chemical analysis of steel are carried out as per GOST 20560 —81, GOST

12344-88, GOST 12345-88, GOST 12346-78, GOST 12347-77, GOST 12348-78,
GOST 12349-83, GOST 12350-78, GOST 12351-81, GOST 12352-81, GOST 12354-
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81, GOST 12355-78, GOST 12356-81, GOST 12357-84, GosT 95%59-81, GOST

12360 —82, GOST 18895 —81 or by other methods, as per accuracy, not being
mfmawsnndticmwwysuwarwdwbymdndmahodsmmof
differences.

4.2. Geometric dimensions and the form of rolling stocks are determined with
the help of measuring instruments according to GOST 26877 — 86, GOST 162-80,
GOST 166-80, GOST 427-75, GOST 3749-77, GOST 5378-88, GOST _5507- 78
GOST 7502 —89, anduhomohortﬂnpwcs.m:ﬁedmdmm
or GOST 8.326-78.

4.1; 4.2 (Amended edition, Amendment No. 5).

4.3, The surface quality is checked without usi gdevm If
Necessary, csryoutbnghmmgaetd\mgofmf
finish having diameter upto 3 mm inclusive, i
magnifying glass ddmonally Depthof

ucamedoutwnhlo"
on the surface of bar is

porb;xndlcucselec(edformpecuon

from the end of reeling/unrolling.
(Amended edition, Amendment No. §).
74 4. Inspection of macrostructure of bar by etching method or as per rupture are
carried out according to GOST 10243 - 75, and by ultrasonic — according to the
method of plant — supplier.

4.5. Sampling for mechanical tests is carried out according to GOST 7564-73
(version 1).

“/4.6. Carry out bulging test in hot condition according to GOST 8817 - 82.
Samples are heated upto temperature 1150 - 1250° C and upset to 65 % (upto 1/3with
respect to original height.

J(Aneulededﬁu.uud-nthlo 5).

7. Tensile testing (yield point, ultimate strength, relative elongation, relative
redum«mfarea)iswriedom:mmdingtoGOST1497—&4inm|mdmplesof



Note :- These Drawings are only
GOS'T 4543-7] Nopage dfithese Drawings may be

reproduced in any form without
prior permission in writing of

for reference. Actual Drawings
may be different and shall be
issued at the time of procurement

five-fotd-tength with diameter 5 or 10 mm. It is permitted to| cBAlthct tests in full-

scale samples by section, not less indicated in table 6.

Tests for Impact strength at normal temperature is carried out in the samples of
the type land typcIlaooordingloGOST9454-78,aaat:.mperamreminus60°c-on
samples of type 1 according to GOST 9454 —78. It is permitted to carry out Impact
sucngthtcstonsamplesoftype3withdxicknmofba:fcssman 10 mm. Test results

of bar made of chrome-nickel-molybdenum and chrome-nickel-molybdenum-
vanadiumsteelforlmp&ctsumg!honsamplesowacording 54-78
should be recorded in document about the quality.

The percentage viscous component in rupture of: i# determined
according to the method that given in appendix 3.

It is permitted to use the nondestructive n@f rding to matched

(Amended edition, Amendment o

4.8. Depth of decarbonized by the method M as per GOST
1763 — 68. Upon agreement acture and customer, it is permitted to
determine the decarboni rated steel by method T as per GOST 1763 -
63,

49. Gmig.%; as per GOST 5639 — 82. Grain size for steel of
case hardenigg gr carried out by case hardening method, temper hardening - by
oxidati % of grade 38X2MIOA — by etching method.

ed edition, Amendment No. 5).
@ Ye#Hardenability is determined by end hardening method as per GOST 5657

$ . 4.11. Brinell hardness is determined as per COST 9012 — 59. Number of
indentation - not less than three.

(Amended edition, Amendment No. 4). &

4.12. Nonmetallic inclusions is determination as per GOST 1778 - 70.

4.13. Steel bars, which have passed the tests 01 riacro-structure, hardenability
and mechanical properties on the large profile , it is p. mitted that the test results are
made applicable to batch low profile bars.

4.14. In case of detection of flakes at least in ure bar, the entire metal of this
batch is rejected.

4.13, 4.14. (Amended edition, Amendment No. 2)

4.15. (Delete, Amendment No. 2).

4.16. During the use of static method for inspec.ior of hardness and mechanical
properties by manufacturing plant with respect to ..o sative technical documents,
approved in established order, it is permitted to not carry ¢ 1 the inspection of
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mechanical properties, provided by pres QfMdarcLlnthiscase.

manufacturer guarantees the conformity of released prod
present standard. In arbitrary cases and during periodic inspections of quality of
products, methods of inspection, provided by present standard are used.

(Introduced additionally, Amendment Na 4).

5. PACKING, MARKING, TRANSPORTATION AND STORAGE

5.1. Marking, packing, transportation and storage of rolff- to GOST
7566 - 81 with additions.

5.1.1. Transportation of roll is carried out by & in accordance

Means of pwking - acoo (

By railroad, aycomplished depcnd.mg on mass and overall
dimensions in eovered according to GOST 22235 - 76.

(Amended dment No. §5).

1.2 ery to one address of two or more packages, whose

't ssxble to design the transportation packet with overall
ing to GOST 24597 - 81, packages should be designed in transport
to GOST 21929 - 76.

.3. Marking, packing, transportation and storage of calibrated bar - according
ST IOSl 73, bar with special surface finish - according to GOST 14955 - 77.

(Amended edition, Amendment No. 4, §).

\$ 5.2. Minimum weight of roll of one batch (melt) is established as per the
agreement between manufacturer and customer.

5.3. As per the requirement of customer, specified in indent, packets, ends or
end faces of hot rolled and forged roll, and upon agreement between manufacture and
customer calibrated bars made up of steels of all grades depending upon the group
should be marked with paint of following colour, specified in table 11.
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Manganese N Brown + blue
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Chrome —vanadium

boron

Nickel — molybdenum
Chrome — nickel and chrome — rickel with

‘.1

Chrome - silicon -

Manganeso
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$0

-

Chrome - mdcel = moybchnum

Violet + black

Aluminum oolour

the sides.
nded edition, Amendment No. 2, 5).
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Annexure 1

HARDENABILITY BANDS FOR STRUCTURAL ALLOY STEEL

Steel of grade 15X

Diameter of bars in mm

Measuring place v icihg
for hardness
bar
- - - m
waler
- ol
&r 1
Nommalization .

AR

{5 &5 25 105 45 15 M5 225 255 285 35 J45

Distance from cooled end face of sample, in mm.

Drawing 1



Note :- These Drawings are only GOST 4543-71 Noppas 88 these Drawings may be

for reference. Actual Drawings T e T e

may be different and shall be

issuedlatithe'timelor t Steel of grade 20X prior permission in writing of
issued at the time of procuremen oML
Diameter of bar, in mm
AT R
3D s
_p—
Yy -
- f -‘ “ A v ——
r ~R0C
4 » :\\ T
5 .’ - \‘ -4 e
N
= L
8 > Sy (|
£y | |
= w = -
0 ;i__i
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"\ Drawing 2
P Steel of grade 30X
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Distance from cooled end face of sample
Drawing 3
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Annexure 2
PARAMETERS OF REDUCED AND GRADE - CHARACTERISTIC RANGE
(Limits of variation of hardness HRC along the length of front sample)

Distance i Hardness for harde e C
from 1 2 : 1 2 1 2 1 =%
end | Max. [ Min. Max. | Min. Max. | Min. | Max. | Ma.\N Min. | Max. Min. | Max. | Min. Max. | Min.
face, in cej\ofNgrade
mm 15X X ] 30X 35X
1.5 @2 [3AK5] 48 [345] 4 TN 370 | 515 [ 475 | 530 [ 465 | 520 [ 450 [ 540 | @
30 | 41 | 25| 4 | 30 0 | 320 | 500 | 440 | 520 | 425 520 | 430 | 530 | 41
45 38 | 255 | 41 | 23 425 | 270 | 480 | 400 | 50.0 | 385 | 505 | 41.0 | 525 | 39
6.0 M | — | 37 25 | 385 | 225 | 455  37.0 | 48.0 | 350 | 495 | 370 | 2.0 | 35
75 | 288 | — | 31 32. 22 | 340 0 | 435 | 335 | 450 | 320 | 47.0 | 330 | 500 | 30
90 | 245 | — —N/295 | — | 305 | — | 395 | 310 | 41.0 | 290 | 450 | 29.0 | 470 | 27
__10.5 2 | — 265 | — 12801 — 1360 285 | 375 | 265 | 420 | 280 | 440 | 26 |
12.0_| 205 — | 245 | — [ 265 | — | 330 | 265 | 345 | 245 | 395 | 255 | 420 | 23
13.5 — 1 | — | 23 | — | 250 | — | 305 | 245 | 32.0 | 230 | 37.0 [ 23.0 | 39.0 | 21
15.0 20 | — | 22 | — | 240 | — | 290 | 230 | 300 | 220 | 360 | 220 | 370 | 20
1 — | — | — |28 — |38 — [2185 | — [ 288 | — [ 340 [ 210 | 360 [ 19
— | = | =131 | — | 28] — | %8| — | 278| — 38 1200 345 | 18
— | = | — | — | 20 | — 220 — (20| — |270 | — | — | — | — | —
1 = | = [ =] =] — | — [38] — [2%80] — |28 ]| — [ — = ] = | —=
240 — - - — — = — — |40 — [280 | — = p— - —
27.0 — | =1 =1 - == =1 —]|228] — [a8] — | — T I [
30.0 = | = — — 130 — |31 — | — — | —
33.0 = | = | =1 =1 — | — | — 1 —T198] — 12081 — | — —
36.0 = — — = = = == —
39.0 — = | =1 === =/=1T-=-T=1=1]1=]1=1]1=1]1-=1-=

1 - REDUCED RANGE
2 - GRADE - CHARACTERISTIC RANGE
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Continuation
Distance Hardness for hardenabilits RC
from 1 2 | 1 | 2 l 1 2
end Max. | Min. Max. Min. Max. | Min.  Max Max. Min. | Max. Min. Max. Min.
face, in
mm 40X 18XI'T 30XI'T
15 585 | s§1 ®5 49 48 41 49 0 | 05  £5 | 52 415
C 30 58  4H5 59 48 515 46 395 | 48 38 | 5 45 | 51 5
45 57 45 58 465 | - 50 45 36 46 35 485 | 405 S0 39
6.0 &S5 45  S6S | §7 48 43 3 | M5 31 415 &5 | & 37
7.5 $5 | 05 5 56 46 41 30 43 28 | 465 | 365 | 48 35
9.0 25 39 %65 54 | 445 | 95 | 28 41 255 | 45 | M5 | 465 | 325
105 =5 | %S 515 | 5 3 41 3 | 265 | ®S 214 4 RS | 45  u0s
120 48 | 31 95 | 40 515 | 38 | 365 | 25 38 25| 415 305 | 43 | 285
135 46 9% | 295 415 | 375 | o5 | 36 | 85 | 24 | %S 215 | 40 2 | 45 | 27
150 48 28 46 35 48 33 34 23 36 21 38 28 40 26
165 445 | 265 | 4 4 | &5 1S B3 8 U8 | — 37 | 265 | 385 | 24
28 45 | 26 42 R | 65 | 31 2 | — | 8BS | — 36 25 | 75 | 23
9 27 41 25 | 45 | 31 Q NS | 31 | — 33 — 35 24 | 65 | 2
385 | 265 PS5 | 24 39 25 | 05 285 305 @ — 32 — kY] 23 36 21
365 | 45 38 ns 36 28 38 265 2 | — 31 — 32 S 34 e
270 35 23 365 | a8 | 35 265 | 36 25 2s B8 | — 0N | — | 88| —
300 34 22 36 20 N5 255 | M4 24 %8 | — 29 — % | — | 85| —
30 | — — — — | 8.1 A 33 25 | 26 — 28 =5 EETEIE rE=
360 — — - — 31 | 23 | RS | A8 | — — — — == =
390 -— — — — 31 | us | s | 208 | — - - — P e =7

1 - REDUCED RANGE
2 - GRADE - CHARACTERISTIC RANGE
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Continuation
Distance Harduess for hardenability range, HRC
from | 1 1 2 1 2 1 1 2
end Mu.iMil.‘Mn.Mll.MnQMh.‘Mn.MhmmiMn?Mh.jMu.lMll.‘Mn.]Mh.
face, in Steel of grade
~ mm 20X1'P ——= ___27XIp 30XMA
[ 1.8 “s ‘ 37.5 | 6.0 360 S0.5 450 W S0 Q0 | N0 #0 x50 %80
3.0 440 30 | 455 M5 S5 &0 S.0 415  SL0 4.5 S0 | &5
45  BS5 365 450 B0 S0.0T 4S5 #€.0 0.0  S0.0 460  SL0 M5
60 L300 BS M5 BS S0 | M5 40 B0 85 L£5 S5 4o
1.5 £S5  3BS M0 0 MO LS5 4.5 3.0 470 H0 &0 B0
9.0 4.0 30 &£0 N0 &5 4.5 350 450 370 465  IKS
0.s M0 N0 QS 275 &K 4.5 40  3KS 455 M0 0.5 M5 40 BS
. .0 430 | 345 450 330 415 330 440 3S
BS £S5  BS 40 N0 B0 | LS 0S5 | N0
0 3.5  £0 | 330 £.0 NS | ¥HS 295 R0 | Mo
.5 350 4.0 3.5 €5 95 K5 WS 30 | 20 |
4.5 | 33.0 | 4.5 | 31.0 | 420 285 M5  27.5 | %0 20
4.0 320 35 300 4.0 21.5 BS 25 X0 a0
445 | 300  3BS5 290 4.5 25 IS5 | K5 M0 wuS
45| 2.0 3.5 | 2.0 | .S 20 310 MU0 RS 10
4.0 250 365 | 260 385 245 N0 260 RO | WS
9.0 20 XS X0 NS BS O — 30 —
3725 215 | 45 U0 0 S RO — 0.0 —
350 200 | BS | 25 380 2.0 - | =] =
1 - REDUCED RANGE
2~ GRADE - CHARACTERISTIC RANGE
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Continuation
Distance Hardness for hardenability range, HRC
from 2 1 2 | 1 2
dft Max, | Min. | Max | Min. | Max. | Min. | Max  Min. | _Msx | Min. | Max | Min
| Steel of grade
_ 38XC B  40XDA 12XH3A
.5 55 48 5 | 4.5 58 51.5 59.5 41 38 4.5 | 37
3.0 58 | 4.5 56 45.5 57 51.5 40,5 36,5 4. | 388 |
45 545 465 | 56 45 5 . 505 39.5 34,5 40,5 33
6.0 84 | 455 | s5.5 44 54.5 48 46.5 38,5 31 39.5 29.5
1.8 83,5 | 445 | 55 43 5.5 43, 2 36,5 25.5 39 23
9.0 43.5 | 545 415 51 38 35.5 2.5 37 21
10.5 5.5 | 4 54 40 49 7 51 35 34 == 35.5 =
120 52 | 40.5  S3.5 | 385 47 49 33.5 32 — 33.5 —
13.5 | s1 39 53 37 34 46.5 32.5 30 — 31.5 —
150 S0 38 52 33.5 45 32 28.5 — 30 =
[ 16.5 | 49 | 365 | 51 3.5 43 31 27 — 29 =
18,6 48 355 s§ ! 3 41.5 _30.5 26 — 28 —
| 19.5 47,5 | 35 49, 39 315 0.5 3 25 — 27 —
21,0 46.5 | 34.5 38.5 31 39.5 | 29.5 24.5 = 26.5 =
| _30.5 36.5 29.5 | 28.5 23 = 24.5 =
3.0 30 3.5 | 295 | 38 2.8 —_ 8 L e
+ a9 \. 1T 4 | 27 | 38 | 285 Ny 10y 1 a8 1 - — -t 34 | -
36,0 4.5 23 3.5 | 28 37.8 2 i J — e i
39, Y 4 20 36.5 255 | 37.5 | 28 = = = =
o\ \— == = — 36.5 23 37.5 22.5 — — = =
o7 — — - — s 21 3.5 20 — - — —
48.0 = = == = — — = — <=3 =
1 - REDUCED RANGE
2 - GRADE - CHARACTERISTIC RANGE
GOST 4543-71  page 62




Note :- These Drawings are only
for reference. Actual Drawings
may be different and shall be
issued at the time of procurement J

No part of these Drawings may be
reproduced in any form without
prior permission in writing of
OFM. !

GOST 4543-71  page 63
Continuation
:::: : Hardness for hardenability r
[ 1 2 | 1 2 1 | 2
| Min. Max. | Min. Max. ax. | Min. Max. | Min.
~ Steel o _
- 12X2H B 30XI'CA
41.5 41. 5 37.5 37 53 50 54 49
40,5 415 36 52 49 53 47.5
3.5 41.5 36 51.5 47 52 46
3.5 4 42 36 50,5 455 815 4.5
36 41, 42 36 S0 44 51 43
34 35 42 34 49.5 415 51 40
32.5 L5 33.5 42 32.5 48.5 40.5 S0 38
S 33 42 32 41.5 38 49.5 36.5
S | NS 42 315 46,5 37 485 | 358
41.5 31 42 30 45. 5 36. 5 47 35
27.5 415 30.5 42 29.5 4.5 35.5 46 4.5 !
27 40 3 41 29 43 3.5 45 33.5
| 26 | 3.8 30 41 29 2 33,5 44 32
258 | 39 29.5 40,5 28. % 41 32 43 31
24.5 | 38 28.5 40 26.5 39,5 30 41.5 28
23.8 | 38 27 40 26 38 27.5 40 25
22 3.8 27.5 39 26 37 25 39 23
21 36 26 38 24 37 _— - 39 208
21 = — — — — — ==
; 20 — — o — — — p— -—
. 29 20 — — - - —_ — — —
: 29 20 — — - — — —
48.0 27 | 21.§ | 28 20 = — — — — — = =

1 - REDUCED RANGE
2 -~ GRADE - CHARACTERISTIC RANGE
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METHOD FOR DETERMINING THE PERCENTAGE VISCOUS COMPONENT IN
FRACTURE OF IMPACT SAMPLES
(FOR HEAT TREATABLE STEEL)

1 Percentage of viscous components in fracture of impact

the resistance of steel to brittle fractures.

Brittle component in the fracture of impact sample with has the type

of trapezoid (drawing 1). Area of this trapezoid F, is set of increase in

~— fraction of brittle component (drawing 2).

{
y

- 1 — Area of fracture to be covered by brittle component.
2 — Area to be covered by viscous component

Drawing 1.

As per rule viscous component is located around brittle component. Arca F| occupied
byhrinlccomponan..isdcﬁnedusthcwoduaofmnlincoftnpcu’umatohcightb(refato

& drawing 1). Ratio of this area to entire area of fracture F (80 mm’) comprises the portion of
- brittle component in fracture (X) in percentages:
‘ x—'-::-‘-wo
: Correspondingly, viscous component (B) in the percentages is equal:
B = (100 - X)

Z.Mmmmtofﬂwparmas(gb)mocwpiedbybriulcmponans,iscatﬂed
oulbysealewimacmmyuptol)jmm;inthiscascmeasmunanarorshomdnotaweed

S%.memgpunmcwsumdb,pcmmugeofmpmm!isdaamimdmdingwublc.
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Viscous component in the fracture of impact asmples, %

‘J‘

= | Meas line of trapezium s, is mm

3

1.0{1.5] 2.0 z.sL.cb.sco 4.5(50/55/60/65/7.0/7.5|8.0/85/9%0/|9.5_10
1.0 |99(98 | 98 |97(96/96) 95 | 94 (94|93 | 92|92 | 91| 91 | 9% >
1.5 |98 (97| 96 |95 (94|93 |92 |92 (91 (9% |89 |88 | 87 85 b
2.0 |98(96| 95 |94 (92|91 |90 |89 |88 (86|85 84| 82 80 75
2.5 |97|95| 94 |92 (91|09 |88 | 86 (84|83 |81 |80 78 0 | &
3.0 |96(94| 92 |91 |09|97|85 |83 |81|79]|77|7% | 74 “ |«
3.5 |96(93| 91 |89 (87|88 |82 |80 |7 |7 |7 |72 61 |88 | 56
40 |95(92 |90 |ss|as|ma|s0 |77 |75 72| % 57| 55 [ 52 | s
4.5 |94/92 | 99 |86 (83(s0| 77|75 |72| 69 52| 49 |46 | w4
50 |94(91 | 88 |85(|81|78)| 75|72 |69 66 AR R
55 |93|/9% |8 |83 [79(76| 72| 6® 42|38 |35 3
60 |92|89| 85 |81 |77|74]| 7 59 36| 33 |29 28
6&5 (92|88 | 84 |80[76]72]| 6 59 31|27 23| 19
7.0 |91|87| 82 |78 |74 56 26|21 17| 2
7.5 |91 |86 | &1 |77 3 20|16 (11| s
8.0 |%|as| 80 L% 15| |s| o
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