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STRUCTURAL ALLOY STEEL BARS
GOST

4543-71

Technical specifications

OKII 09 5040

Effective period from : 01.01.73
Non — observance of standard is dealt as per rules

This standard pertains to hot rolled, forged bfstouctural alloy steels with
diameter or thickness upto 250 mm, calibrated ard special surface finish, to be
used in heat treated conditions.

As far as norms of chemical composition, the stamad pertains to all the
other types of rolled stocks, ingots, forgings angtampings.

(Amended edition, Amendment No. 1, 2, 4, 5)

1. CLASSIFICATION

1.1 Depending upon the chemical composition amgdaties, structural steel is
divided into following categories:

Quiality;

High quality - A;

Very high quality - III.
Note: -

1. The steel of electro slag re-melting belongs teery high
guality steel.
2. (Deleted, Amendment No. 2)

1.2 Depending upon the main alloying elements, &tfds divided into
following groups:

Chromium, manganese, chromium-manganese, chromilicon, chromium-
molybdenum, chromium-molybdenum-vanadium, chromuanadium, nickel-
molybdenum, chromium-nickel and chromium-nickel hwhoron, chromium-silicon-
manganese, and chromium-silicon-manganese-nickengum-manganese-nickel and
chromium-manganese-nickel with titanium and boadmpomium-nickel-molybdenum,
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Chromium-nickel-molybdenum-vanadium and chromiumkel-vanadium, chromium-
aluminium and chromium-aluminium with molybdenurhyamium-manganese-nickel
with molybdenum, chromium-manganese-nickel withyhdenum and titanium.
(Amended addition, Amendment No. 3)
1.3 As per the types of processing, the rolled stocs 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 rolledand forged stock is
divided into following groups: 1, 2, 3
1.5 According to condition of materials, rolled stoskmanufactured:
without heat treatment;
heat treatment - T;
cold worked - H (for calibrated and with speciaifage finish of rolled stock).
1.3 — 1.5(Amended edition, Amendment No. 5).

2a. Assortment

2a.1. Assortment of rolled stock should correspmntthe requirements of GOST
2591 — 88, GOST 2590 — 88, GOST 2879 — 88, GOST-108, GOST 1133 — 71,
GOST 7417 — 75, GOST 8559 — 75; GOST 8560 — 78, GO®W55 — 77 and other
standard technical documents.

(Amended edition, Amendment No. 5).

Example of conventional designation:

Hot rolled stock, square, having side of squaren#, normal accuracy of
rolling B as per GOST 2591 — 88, grade&<1d, surface quality of group 2, heat treated
T:

46 - B GOST 2591- 88
18XIT -2 -T GOST 4543 -71

As well as, round having diameter 80 mm, normaleacy of rolling B as per
GOST 2590 — 88, grade X8H4MA, surface quality of group 1, mechanical properties
of make 2, heat treated T:

Square

80- B GOST 2590- 88
18X2HAMA -1-2-T GOST 4543 -71

Round
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As well as, strip having thickness 20 mm, widthn7& as per GOST 103 — 76,
grade 2XI'T, surface quality of group 3, mechanical properoésnake 1, without
heat treatment:

rip 20X75 GOST 103- 76
25XIT -3-1GOST 4543-71

Calibrated rolling stock, round having diametermi&, with limit deviation as
per h1l according to GOST 7417 — 75, grad€eHPMA, surface quality of group as
per GOST 1051 — 73, with checking of mechanicapproes M, cold worked H:

15- h11GOST 7417- 75
40XH2MA -B-M-H GOST 4543 -71

Round

Rolling stock with special surface finish, roundving diameter 8.5 mm with
limit deviations as per h9 and surface quality odup B as per GOST 14955-77,
Grade 1XH3A with standardized hardenabilify, heat treatment T:

8.5- h9 GOST 14955- 77
12XH3A -B-I-T GOST 4543-71

Round

(Amended edition, Amendment No. 5).

2. TECHNICAL REQUIREMENTS

2.1 Structural alloy steel rolled stocks are mactufi@ed inconformity with
requirement of present standard according to ptomucschedules, approved in
established order.

(Amended edition, Amendment No. 5)

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

2.3 Mass fraction of phosphorous, sulphur, residokeopper, nickel and
chromium in steel of all grades should not excéediiorms, specified in table.2.
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Table 1
Group of | Grade of Mass fraction of elements, %

steel steel Carbon Silicon | Manganege&Chromium| Nickel | Molybdenum | Aluminium | Titanium | Vanadium

Chromium 15X 0.12-0.18| 0.17-0.37 0.40-0.70| 0.70-1.0¢ - - - - -

15XA |0.12-0.17| 0.17-0.37| 0.40-0.70| 0.70-1.0¢ - - — — —

20X 0.17-0.23| 0.17-0.37( 0.50-0.80| 0.70-1.0¢ — - — — —

30X 0.24-0.32] 0.17-0.37] 0.50-0.80| 0.80-1.1C - - — — —

30XPA | 0.27-0.33 0.17-0.37] 0.50-0.80| 1.00-1.3d — - — — —

35X 0.31-0.39( 0.17-0.37] 0.50-0.80| 0.80-1.1C - - - - -

38XA | 0.35-0.42| 0.17-0.37| 0.50-0.80| 0.80-1.1d - - - - -

40X 0.36-0.44| 0.17-0.37( 0.50-0.80| 0.80-1.1¢ — - — — —

45X 0.41-0.49( 0.17-0.37] 0.50-0.80| 0.80-1.1C - - - - -

50X 0.46-0.54] 0.17-0.37f 0.50-0.80] 0.80-1.1¢ — — — — —

Manganes¢ 130 0.12-0.19| 0.17-0.37| 0.70-1.00 - - - - - -

20r 0.17-0.24] 0.17-0.37( 0.70-1.00 — - — - - -

251 0.22-0.30f 0.17-0.37| 0.70-1.00 - - — - - -

30r 0.27-0.35| 0.17-0.37f 0.70-1.00 — — — — — —
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Continuation table 1

Group of | Grade of Mass fraction of elements, %
steel steel Carbon Silicon | Manganege€Chromium| Nickel | Molybdenum | Aluminium | Titanium | Vanadium

Manganese sg- 0.32-0.40| 0.17-0.370.70-1.00 - - _ _ _ _
40r, 0.37-0.45| 0.17-0.370.70-1.00 - — — - - —
40P
45 0.42-0.50] 0.17-0.370.70-1.00 - — — — - _
50 0.48-0.56| 0.17-0.370.70-1.00 - — — - - —
102 0.07-0.15| 0.17-0.371.20-1.60 - — — — - _
30r2 0.26-0.35| 0.17-0.371.40-1.80 - — — — - _
3512 0.31-0.39| 0.17-0.371.40-1.80 - - — - — _
4012 0.36-0.44| 0.17-0.371.40-1.80 - — — - - —
45I°2 0.41-0.49| 0.17-0.371.40-1.80 - — — — - _
5012 0.46-0.55| 0.17-0.371.40-1.80 - — — — - _
AT 0.44-0.52| 0.10-0.220.90-1.20 — - - - 0.06-0.17 _

Chromium-| 18XT" 0.15-0.21] 0.17-0.370.90-1.20 0.90-1.2(¢ - - - - -

Manganesq 1oxrt | 0.17-0.23| 0.17-0.370.80-1.10 | 1.00-1.30 - - - 0.03-0.0p -
20XT'P 0.18-0.24] 0.17-0.3y0.70-1.00 | 0.75-1.05 — - — - -
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Group of

Grade

Mass fraction of elements, %

steel of steel | Carbon Silicon ManganepeChromium | Nickel Molyrl?]denu Aluminium | Titanium Var;r?diu
27XIP | 0.25-0.31] 0.17-0.37 0.70-1.00  0.70-1.00 - _ _ _ -
Chromium- | 25XrT | 0.22-0.29| 0.17-0.37  0.80-1.10 1.00-1.30 _ - - 0.03-0.0p -
Manganese | soxrr | 0.24-0.32| 0.17-0371  0.80-1.40 1.00-1.30 - - - 0.03-0.0p -
40XT'TP| 0.38-0.45| 0.17-0.37]  0.80-1.d0 0.80-1.10 _ - - 0.03-0.0p -
25XI'M | 0.23-0.29| 0.17-0.37  0.90-1.20 0.90-1.20 - 0.20-0.30 - - -
38XI'M | 0.34-0.40 0.17-0.37  0.60-0.90 0.80-1.10 _ 0.15-0.25 — — -
Chrome- 33XC | 0.29-0.37 1.0-14 | 0.30-060 1.30-1.60 - - - - -
silicon 38XC | 0.34-0.42| 1.0-1.4| 0.30-0.60 1.30-1.60 [ _ _ - - -
A0XC | 0.37-0.45| 1.2-1.6 0.30-0.60 1.30-1.60 — — - — —
Chrome- 15XM | 0.11-0.18| 0.17-0.37]  0.40-0.70 0.80-1.10 —~ 0.40-0.55 - - —
?noéyfﬁrimr_‘ 20XxM | 0.15-0.25| 0.17-0.37] 0.40-0.90 0.80-1.10 |  _ 0.15-0.25 - - -
\r/”a?:gz?uerﬂum' 30XM | 0.26-0.34| 0.17-0.37] 0.40-0.70 0.80-1.10 [  _ 0.15-0.25 - - -
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Continuation table 1

Mass fraction of elements, %

Grade of
Group of steel N ' _ o o )
steel Carbon | Silicon | ManganegeChromium| Nickel | Molybdenum [ Aluminium | Titanium | Vanadium
Chrome- 30XMA | 0.26-0.33] 0.17-0.37| 0.40-0.70| 0.80-1.1d - 0.15-0.25 _ _ _
molybdenum | 5ou 1 1 032.0.40| 0.17-0.37| 0.40-0.70 | 0.80-1.10]  — 0.15-0.25 - ~ -
and chrome-
molybdenum- 38XM | 0.35-0.42| 0.17-0.37| 0.35-0.65| 0.90-1.30 — 0.20-0.30 — — —
vanadium 30X3M® | 0.27-0.34] 0.17-0.37 0.30-0.60| 2.30-2.70 _ 0.20-0.30 _ _ 0.06-0.12
A0XM®A | 0.37-0.44] 0.17-0.37| 0.40-0.70| 0.80-1.10 - 0.20-0.30 - - 0.10-0.18
Chrome- 15Xd | 0.12-0.18| 0.17-0.37| 0.40-0.70| 0.80-1.10 _ _ _ _ 0.06-0.12
vanadium 40XDA | 0.37-0.44| 0.17-0.37| 0.50-0.80| 0.80-1.10|  _ _ _ _ 0.10-0.18
Nickel- 15H2M 1.50-
0.10-0.18| 0.17-0.37| 0.40-0.70 - .20-0. - - -
molybdenum (15HM) 1.90 0.20-0.30
20H2M 1.50-
(2orn) | 017025 0.17:037) 0.40-0.70 - 190 0.20-0.30 _ _ _
Chrome-nickel | 1511 | 5.09.0.15| 0.17-0.37| 0.30-0.60 | 0.40-0.70| ©-30- - - - -
and chrome- 0.80
nickel with 1 ) ~ — _ -
i x| 0-17-0.28| 0.17-0.3] 0.40-0.7¢ 0.45:0.75|  1.00-
1.40
0.36- |[0.17- |0.50-0.80]0.45-0.75| 1.00- - - - -
AXH 1644 037 1.40
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Mass fraction of elements, %

Grade of
Group of steel | N _ _ — — )
stee Carbon Silicon | ManganegeChromium| Nickel | Molybdenum | Aluminium | Titanium | Vanadium
Chrome-nickel | 45XH 0.41-0.49| 0.17-0.371 0.50-0.8q 0.45-0.76 1.00-3.40 -— — — —
and chrome- | 5oy 0.46-0.54| 0.17-0.31 050-0.80 0.45-0.75 1.00- _ _ _ _
nickel with 1.40
boron '
20XP 0.16-0.23| 0.17-0.347 0.60-0.9(¢ 0.70-1.10 0.80- — — - _
1.10
12XH?2 0.09-0.16| 0.17-0.34 0.30-0.6( 0.60-0.90 1.50- — — - —_
1.90
12XH3A 0.09-0.16 | 0.17-0.371 0.30-0.6(0 0.60-0.90 2.75- — — - —_
3.15
20XH3A 0.17-0.241 0.17-0.371 0.30-0.6(0 0.60-0.90 2.75- - — - —_
3.15
30XH3A 0.27-0.33| 0.17-0.371 0.30-0.6(¢ 0.60-0.90 2.75- — — - _
3.15
12X2H4A | 0.09-0.15| 0.17-0.37 0.30-0.6(0 1.25-1.65 3.25- — — - —_
3.65
20X2H4A | 0.16-0.22| 0.17-0.374 0.30-0.60 1.25-1.65 3.25- — — — —_
3.65
Chrome-silicond 20XT"CA 0.17-0.23 | 0.9-1.2 0.80-1.10 0.80-1.10 - - —
manganese ang psxrca  10.22-0.28 | 0.9-1.2 0.80-1.10] 0.80-1.J0 — _ _ _ _
chrome-silicon-
manganese- | 30XIC  [0.28-0.35| 0.9-12 | 080-110 080-130 - - - - _
nickel 30XT'CA 0.28-0.34 | 0.9-1.2 0.80-1.10 0.80-1.10 — - - - -
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Continuation table 1

Mass fraction of elements, %

Grade of
Group of steel steel
Carbon | Silicon | ManganeqeChromium| Nickel | Molybdenum | Aluminium | Titanium | Vanadium
Chrome-silicon{ 35XI'CA |0.32-0.39| 1.1-1.4 | 0.80-1.10] 1.10-1.4 - — - _ _
manganese and
chrome-silicon-| 30XI"CH2A
nickel
15XTH2TA
Chrome- (15XTHTA) | 0-13-0.18] 0.17-0.37| 0.70-1.00 [ 0.70-1.00f  1.4-1.§ - — 0.03-0.p9 -
manganese
nickel and oxrup | 0.16-0.29 0.17-0.37 0.70-1.00 | 0.70-1.10| 0-80- - - - -
chrome- 1.10
manganese- 0.40-
nickel with| 20XTHTP | 0.18-0.24 0.17-0.37| 0.80-1.10 | 0.40-0.70 0.70 - - 0.03-0.09 _
titanium and '
boron 38XT'H | 0.35-0.43] 0.17-0.37| 0.80-1.10 | 0.50-0.80 %g%' - - - -
14XTH | 0.13-0.18] 0.17-0.37| 0.70-1.00 | 0.80-1.10 ?L-?L%' _ _ _ _
19XTH | 0.16-0.21} 0.17-0.37] 0.70-1.10| 0.80-1.10 ?L-?L%' - - _ _
20XH2M
C_hrkorlne' (20xHM) | 0-15-0.22| 0.17-0.37| 0.40-0.70 0.40-0.60| 1.6-2.0 | 0.20-0.30 —~ - -
nickel-
molybdenum 30XH2MA 0.17- 0.60-0.90 1.25-
(30XHMA) 0.27-0.34 0.37 0.30-0.60 . : 165 0.20-0.30 — — —
38X2H2MA 0.17-
(38XHMA) | 0-33-0.40[ 37 | 0.25-0.50 1.30-1.70f 1.3-1.7 0.20-0.30 _ _ _

GOST 4543-71
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Continuation table 1

Group of steel

Grade of steel

Mass fraction of elements, %

Carbon | Silicon| ManganegeChromium| Nickel | Molybdenum | Aluminium | Titanium |Vanadium
Chrome- nickel 40XH2MA 0.37- 0.17-
molybdenum (A0XHMA) 0.44 037 0.50-0.80| 0.60-0.90 1.25-1.45 0.15-0.25 — — —
40X2H2MA 0.35- 0.17- 1.35-
(40X1HBA) 0.42 0.37 0.30-0.60 | 1.25-1.65 175 0.20-0.30 — - -
0.33- 0.17- 2.75-
38XH3MA 0.40 0.37 0.25-0.50 | 0.80-1.20 395 0.20-0.30 — — —
18X2HAMA 0.14- 0.17-
(18X2HA4BA) 0.20 0.37 0.25-0.55| 1.35-1.65| 4.0-4.4 0.30-0.40 - — —
25X2HAMA 0.21- 0.17-
(25X2H4BA) 0.28 0.37 0.25-0.55| 1.35-1.65| 4.0-4.4 0.30-0.40 - — —
Chrome-nickel-| 30XH2M®A 0.27- 0.17-
molybdenum- | (30XH2B®A) 034 037 0.30-0.60 | 0.60-0.90| 2.0-2.4 0.20-0.30 - - 0.10-0.18
vanadium and 36X2H2M®A | 0.33- 0.17- 1.30-
vanadium 0.33- 0.17-
38XH3M®DA 0'40 ' 0.25-0.50 | 1.20-1.50|f 3.0-3.5 0.35-0.45 — — 0.10-0.18
. 0.37
ssxioMon | S %277' 0.50-0.80 | 0.80-1.10| 1.3-1.8|  0.20-0.30 _ _ 0.10-0.18
(45XMDA) 0 .17 0 .17 3.75
20XH4DA T = - - i — _ — -
0.24 0.37 0.25-0.55| 0.70-1.10 415 0.10-0.18
Chrome-
aluminum and
38X2MIOA 0.35- 0.20-
chror_ne- (38XMIOA) 0.42 0.45 0.30-0.60 | 1.35-1.65 - 0.15-0.25 0.7-1.1 — —
aluminum-
molybdenum
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Continuation table 1

Mass fraction of elements, %
Group of steell Grade of stee — , ) — . _
Carbon Silicon | ManganegeChromium| Nickel | Molybdenum | Aluminium | Titanium | Vanadium

chrome- 0.40-
manganese- 20XTHM 0.18-0.23| 0.17-0.37| 0.70-1.10| 0.40-0.70 0.70 0.15-0.25 - - —
nickel with 0.70-
molybdenum 40XI'HM 0.37-0.43| 0.17-0.37| 0.50-0.80 | 0.60-0.90 1' 10 0.15-0.25 - - -
and titanium '

25XTHMT | 0.23-0.29] 0.17-0.37 0.50-0.80 | 0.40-0.60 %81%' 0.40-0.50 _ 0.04-0.00 -

Note:-

1. Chemical composition of steel — categafy should correspond the norms specified in tablerlitHe corresponding grade of
steel.

2. In the denotation of grade, the first two digitesify the average contents of carbon in hundreaitsion of percent, letters, after
digit denote: P — BorortO — aluminium,C- silicon, T — Titanium®—- Vanadium,X — Chromium,I' — manganes&] — Nickel, M —
Molybdenum,B — Tungsten. The digit after letter specifies thpraximate contents of alloying elements in conglatits. The absence
of digits denotes that this alloying element upf?4 is contained in the grade. The letter “A” a #nd of description of grade denotes
the «high quality steel». Very high quality steeldenoted by the lettét, after dash at the end of description of gradesf@mple —
quality — 3XI'C, high quality — 3&I"CA; Very high quality — 3&I'C — 111, 30XI"CA — I11.

The denotations of grades of steel correspondirgraady existing GOST 4343 — 61 and technicaliipaton are given in the
brackets.

3. The steel of grades BQ, 3372, 402, 492, 50°2 as per the requirements of customer may be sppiith contents of
manganese 1.2 — 1.6%

4. For steel of grade 20'P, 2aKHP, 2XT'HP, 27XI'P and 1&2H4MA, Technical addition of titanium as per calculat{@thout
calculation of loss) upto 0.06 % is permitted.

5. In steel, containing letter P in the denotationgodde, boron is added as per the calculation (witlealculating the loss) in
guantity not more than 0.005% In this case, g&eal contents in steel should not be less thad10%

6. In steel, alloy with molybdenum, gradeX38, 30XH2MA, 30X2H2MA, 40X2H2MA, 38XH3MA, 18X2HAMA, 25X2HAMA,
30XH2M®A partial or complete substitution of molybdenumtbiggsten is permitted.

During partial substitution of molybdenum by turegstone part by weight of molybdenum is substititgdhree parts by weight of
tungsten; In this case, the total contents of nadylum and tungsten should correspond to the ngrewsfied in table 1

GOST 4543-71 page 11
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According to the requirement of customer, the stewth grade 38B, 30XH2BA, 30X2H2BA, 40X2H2BA, 38XH3BA,
18X2H4BA, 25X2H4BA, and 3XH2B®A is manufactured.

Mass fraction of tungsten in these steels shoeldfollows:

30XB 0.50 - 0.80% 38H3BA 0.50 — 0.80%
3GXH2BA 0.50 — 0.80% T82H4BA 0.80-1.2 %
38X2H2BA 0.50 — 0.80% 2%2H4BA 0.80-1.2%

40X2H2BA 0.60 — 0.90% KH2BDA 0.50 — 0.80%

In specified grade of steel, partial replacemdriungsten by residual molybdenum is permittedhat fate of: one part by
weight of molybdenum is substituted by three phytsveight of tungsten. In this case, mass fractibtungsten should not be less
than:

38XB 0.30% 38H3BA 0.30%
3aXH2B2A 0.30% 1X2H4BA 0.50%
38X2H2BA 0.30% 2X2H4BA 0.50%
40X2HZBA 0.40% 3XH2BPA 0.30%

7. Presence of tungsten upto 0.20%, molybdenum@ptsso, titanium upto 0.03% (excluding the steélgrade, mentioned in
note No 4) and vanadium upto 0.05 % in steels lmged by these elements is not the reason foctieje.

8. Steel grade 38H3M®A as per order of customer may be manufactured mvéhs fraction of molybdenum 0.20-0.30%.

9. Mass fraction of nitrogen in oxygen in convedtgel should not exceed for thin sheet of rolang strip — 0.006 %; for other

type of rolling — 0.008%.
10. In accordance with the order, in steel grade, PRX, 30X, 35X, 40X, 45X, 40XH, 15X®d, 30XMA mass fraction of silicon

0.10 — 0.37% and in steel gradex2@nd 3XX mass fraction of manganese 0.40-0.80%.

11. As per the requirements of customer, in steal- alloyed by chromium and nickel, mass fracbbmanganese may be
decreased to value of manganese equivalent, whiegual to:

Oy = 0.3 (G1, %) + 0.5 (Ni, %) + 0.7 (€ %),

Where Gi, Ni, Cu— residual mass fraction of chromium, nickel andpsr should not exceed the norms of table 2. kdase,
mass fraction of manganese in steel should nadsethan 0.35 %.

(Amended edition, Amendment No. 1, 2, 4, 5)

GOST 4543-71 page 12



GOST 4543-71 Page 13

Table 2
Category of steel Mass fraction of elements in % nof[ more than. .
Phosphorous Sulphur Copper Nickel | Chromium
Quality 0.035 0.035 0.30 0.30 0.30
High quality 0.025 0.025 0.30 0.30 0.30
Very high quality 0.025 0.015 0.25 0.30 0.30

Note: -

1. For high quality steels, melted in the main maftirnaces and in the furnaces with acid
lining content of phosphorus up to 0.030% is paedit

In accordance with order in steel, manufactured wih scrap process and scrap -
ore process, residual mass fraction of nickel anchcomium should not more than 0.40 %
each.

2. Quality steel of all grades can be manufactudewith mass fraction of sulphur
and phosphorus in accordance with requirements ofables 2 for high quality steel. In
this case, letter A is added to nomenclature of gde of steel.

(Amended edition, Amendment No. 2.5)

2.4 In finished roll and forgings, while observirfge norm of mechanical
properties and other requirements of present stdnddeviations on chemical
composition are allowed. Permissible deviation sh@orrespond to those specified in
table 3.

Table 3
Name  of] Upper limit of| Permissible Name of Upper limit | Permissible
element mass fraction deviation, |element of mass deviation,
of elements, inin % fraction of in %
% elements, in
%
Carbon As per table 1+0.01 Vanadium 0.06 —0.12 | +0.02
0.10-0.18 |+0.02
Aluminium | As per table 1| +0.10 Manganese | Lessthan 1/G0.02
1.0 and above+q o5
Silicon Less than 1.0 +0.02 Nickel Less than 2.5 - 0.05
1.0 and above| + .05 2.5 and above- 0.10
Titanium As per table 1] £0.02 Molybdenum| As per table 1 +0.02
Chromium | Less than 1.0 £0.02 Tungsten As per table % 0.05
1.0 and above| +0 05

Note:- In quality steels, the deviation on cotdesf Sulphur and phosphorus by not more than
+ 0.005% of each is allowed as per the approvalistomer.

(Amended addition, Amendment No. 2)

2.5. In accordance with the indent, the hot rolled &mdjed roll stock are
supplied both in heat treated condition (anneahghly tempered or normalized with
high tempering) and without heat treatment; catémand with special surface finish,
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roll stock is manufactured by cold worked or heggated condition (annealed,
tempered, normalized, hardened and tempered).
2.6 The brinell hardness (HB) of annealed or high temgeaoll stock with
diameter or thickness above 5 mm should correspmtite norms specified in table 4.
Table 4

Grade of steel | Diameter of indent| Hardness number,
Group of steel .
mm, not less than| HB, maximum
Chromium 1X 4.5 179
15XA 4.5 179
20X 4.5 179
30X 4.4 187
30XPA 3.9 241
35X 4.3 197
38XA 4.2 207
40X 4.1 217
45X 4.0 229
50X 4.0 229
Manganese 15r 4.7 163
20r 4.5 179
25I° 4.3 197
30r 4.3 197
35I° 4.2 207
40r°, 40T'P 4.2 207
45 4.0 229
50r 4.0 229
102 4.3 197
302 4.2 207
3512 4.2 207
402 4.1 217
4512 4.0 229
5012 4.0 229
47T 3.8 255
Chrome-manganede 18XT 4.4 187
18XI'T 4.1 217
20XTP 4.3 197
27XT'P 4.1 217
25XT'T 4.1 217
30XT'T 4.0 229
40XI'TP 4.0 229
38XI'M + +
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Continuation of table 4.

Group of steel

Grade of steel

Diameter of indent,
mm, not more than

Hardness number,
HB, not more than

Chrome - silicon 33XC 3.9 241
38XC 3.8 255
40XC 3.8 255
Chrome - 15XM 4.5 179
molybdenum and 20XM 4.5 179
chrome -molybdenum| 3oxwm 4.0 229
- vanadium 30XMA 4.0 229
35XM 3.9 241
38XM 3.9 241
30X3MD 4.0 229
40XM®PDA 3.7 269
Chrome - vanadium 15X ® 4.4 187
40XDA 3.9 241
Nickel - molybdenum | 15H2M (15HM) 4.3 197
Chrome — nickel and | 12XH + +
chrome — nickel with | 20xH 4.3 197
boron 40XH 4.2 207
45XH 4.2 207
50XH 4.2 207
12XH?2 4.2 207
12XH3A 4.1 217
20XH3A 3.8 255
12X2H4A 3.7 269
20X2H4A 3.7 269
30XH3A 3.9 241
Chrome-silicon- 20XT'CA 4.2 207
manganese and 25XI'CA 4.1 217
chrome-silicon- 30XI'C 4.0 229
manganese-nickel 30XI'CA 4.0 299
30XT'CH2A
(30XI'CHA) 3.8 255
35XT'CA 3.9 241
C_hrome—manganese- 15XTH2TA 37 269
nickel and chrome- (15XTHTA) '
manganese-nickel 20XT'HP 4.3 197
with titanium and 14XTH + +
boron 19XT'H + +
38XTH 4.0 229
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Continuation of table 4

Group of steel Grade of steel Diameter of Hardness
indentation, mm, [number, HB,
not less than not more than

Chrome — nickel -  [20XH2M (20XHM) 4.0 229

molybdenum 30XH2MA (30XHMA) 3.9 241

38X2H2MA (38XHMA) 3.7 269
40XH2MA (40XHMA) 3.7 269
40X2H2MA (40X1HBA) 3.8 255
38XH3MA 3.7 269
18X2H4AMA

(18X2H4BA) 3.7 269
25X2H4MA

(25X2H4BA) 3.7 269

Chrome — nickel — |30XH2M®A 3.7 269

molybdenum — 36X2H2M®A 3.7 269

silicon and chrome {(36XHIM®A) '

nickel - silicon 38XH3M®A 3.7 269

A5XH?2M DA
(A5XHM®A) 3.7 269
20XHA4ADA 3.7 26¢

Chrome —

aluminium and 38X2MIOA 4.0 299

chrome aluminium [(38XMIOA) '

with molybdenum

Chrome — 20XT'HM + +

manganese — nickel AOXTHM + +

with molybdenum

and titanium 25XT'HMT + +

Note:

1. Upon agreement between manufacturer and custonheis ipermitted to
manufacturer the roll stock without annealing andhhtempering with hardness,
corresponding to norms, indicated in table 4.

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

3. The hardness of roll stock of gradeXtP, 25I'M, 20H2M (20HM) and
20XTHTP is set as per agreement between manufactureustamer.

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

5. (Delete, Amendment No. 3).

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

2.5, 2.6 (Amended edition, Amendment No. 1, 2,8,5).
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2.7. The hardness of work hardened steel with diama thickness above 5
mm, should be not more than BHN 269 (Diameter démtation, not less than 3.7 mm)
or set as per the agreement between manufactudecw@stomer, except the roll of
grades 1X, 15XA, 20X, 30X, 35X, 19, 18XI'T, 15X®d, 38X2MIOA (38XMIOA), the
hardness of which should correspond to the norrasifsgd in tableb.

Table 5.
Diameter of Hardness number in
Grades of steel indentation, in mm,
HB, not more than
not less than

15X, 15XA 4.1 217
20X 4.0 229
30X 3.9 241
35X 3.8 255
150 4.2 207
18XT'T 4.0 229
15X D 4.1 217
30X2MIOA (38XMIOA) 3.8 255

(Amended edition, Amendment No. 2, 5)

2.8.The hardness of annealed and cold workedrasgith steel and with special
surface finish of roll with diameter upto 5 mm insive as well as hardening with
tempering the roll of all dimensions is set as ther agreement between manufacturer
and customer.

(Amended edition, Amendment No. 5)

2.9.The mechanical properties of roll at normaigerature, to be determined for
longitudinal heat-treated samples or samples, naatwfed from heat-treated blanks
should correspond to the norms specified in tablagpection of mechanical properties
of calibrated steel and with special surface fire$holl is carried out according to the
requirement of customer with the specificationemwentional designation of letter M.

Roll stock made up of chromium nickel molybdenuohromium nickel
molybdenum steels are tested additionally for img&ength at normal temperature for

samples of type 11 as per GOST 9454 — 78

Note: - Samples for mechanical tests of roll, tavinufactured in the hardened and tempered
conditions, are not subjected to heat treatmemetntbrms 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 _ & | S 5 _x . 5 E
_ _ Hardenin Tempering L SE | B S | t Ss o2~
o ® |Temperature °C fg 5E | 2 B {npacth §8E3S
17 17 = = EE| 35 | S6e | 3% |SMENg TS 8 =3
5| 5 | 22| 2| % |5 = S| g¥ |9 | 25| KU | §5=5¢
2| § |58 | 5| € | 80| E |Zr| g%z |5 M| 8288
o © - © o o S o o T = = © < cm? S 8T E
= £ c c > S £ 5 &) = O E s 4
S N Not less than
15X 770- | Water : . 490 690 69
15XA 880 320 | or oil 180 | Air or oil (50) (70) 12 45 (7) 15
770- | Water : . 635 780 59
g 20X 880 320 | or oil 180 | Air or oil (65) (80) 11 40 ©6) 15
= . Water or | 685 880 69
£ —
S 30X 860 QOil 500 ol (70) (90) 12 45 7) 25
e
O 900 : : 1275 | 1570 49
30XPA Air 860 | Oil 200 Air (130) | (160) 9 40 (5) -
: Wateror | 735 910 69
35X 860 — Oil 500 ol (75) (93) 11 45 (7) 25
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Continuation of table 6

Heat treatment i - ‘s .§ 5 E
Hardening Tempering T F |2 < Bx T
[ o Temperature CR= 5 £ S g o Impact | 5 & @ 5%
Q Q < = c = c S5 S |strength| 8 £ © £
A A 5 | 9 S | 38| £2 |8 8% | keu [8585 3
y— N — e — 7] ~ y —_ ! n S
3 28| 2 % | 2| % |su| 5y |2¥|el|jem|25Es3
5 S £E c =] T = = s = = a |( )| 8% © B
2 = © ) S = S (o= c = = 2 c@guwo
o = o N ) o) 5 o) > < £ 2 o) © cm Og<Ewo
© © T ® T = 3 £ pd s Z x ) c &3
SE| = E £ S =) o 5 T
5 21 O 2 O
A Not less than
: 275 450
20r 880 - AIr - - (28) (46) 24 50 - 25
Water 295 490 88
25I 880 - or air 560 Air (30) (50) 22 50 ) 25
V)
) Water : 315 540 78
g 30r 860 - or air 600 Air (32) (55) 20 45 (8) 25
c Water : 335 560 69
3 i
g 35I 860 or air 600 Alir (34) (57) 18 45 (7) 25
Water : 355 590 59
40r°, 40rp| 860 - or air 600 AIr (36) (60) 17 45 (6) 25
4517 | 850 | - Ogiror 600 Air (33785; f623(; 15 | 40 (45(‘3 25
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Continuation of table 6

Heat treatment & c s o 5 E
Hardening Tempering = = 2 s © c_% T
© © Temperature S £ 5 | S '% o | Impact S8 E S °
@ Q == c = = 5 S |strength| %5 © © =
= 7 — S S £S5 D | OS2 |5 30w &
2 2 S5cl| o | 2 © 2 °oX% | ExX |o° | 02| KCU, |§=503
5| S 28| £ %8 |2 g L | 5T | 2w | o8 22% 53
o GJ c = © T A O « > o 9 | kgf.m » T O
5 S = S S S0 S D = 2= | B > |( )| 80w s
o @ g N o) o) L o < = e = < T cm? S 2T E o
3 5 s | 3 | £ £ = >Z2 | £33 | 2 o OCEsss
= = = = o T ¥Y350
c £ < o ) o - @ T o
sel&x [ 8 |7 | 8
“ © N Not less than
o | 1t | 950 | 870 | oil | 200 | ATOr | 885 | 980 | o | 50 | 78 :
§ A water (90) | (100) (8)
S
o) , 200 , : 785 980 9 50 78
Cz% 20XT'P 880 - Oil Air or oll (80) (100) (8) 15
. , . 1175 1370 59
GE) 27XTP 870 - Oil 200 Air (120) | (140 8 45 (6) -
o ] . 11980 | 1270 10 50 69 i
6 23XTI'T E3985% 850 Oil 200 Wg’;eéi,rOH (100) (130) (7)
Air 2) 1080 1470 9 45 59 i
(110)] (150) (6)
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Continuation of table 6

Hardeninl_glgeat treatrnentTempering o | 8¢ |8 E TS E g g

— — = c € k= o 8o c

o o Temperature S £ S5E | © T o Impact | § 5 £ 20

2 = = = 2= C = So | 3 |strengthf T5 @ = =

® o = = o S 52 S22 |1 68| 38F | kecu |2c8sS

© © g) CC) g ° S © o~ n <= o vaf = @ ’ oo .- T

o © c = = 2 © o T « O o g o Q| kgfm | 95T a2

> © = © O S o O £ o = T = = = © ( 2) OGCJECDO

o o o= © = Q ° o) s £ g = © < cm OEs €

%) o T ® @ = = £ Z = > 8:’ [0 =080
c £ < © ) © S o ST T
ss5la |8 |7 | 8
“ = ™ Not less than

g 880 - Water, oil | 1275 | 1470 9 40 59

S | 3oxrT | 950 | 850 | il 200 : -

< Air or air (130) | (150) (6)

[

] . Water, oil 785 980 78

2. A0XT'TP | 840 - Oll 550 or air (80) (100) 11 45 (8) 25

Qo . . 1080 1180 78

S 25XI'M 860 - Oll 200 Alr (110) (120) 10 45 (8) -

e

S _ | 580- . 785 | 930 ] 78

38XI'M 870 Oll 620 AIr (80) (95) 11 8) 25
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Continuation of table 6

Heat treatment _ & . | S 5 _ X 5 E
_ _ Hardenin Tempering L SE | B IS | ¢ “SSo2 .
3 ®  |Temperature°C fg DE | D SRS s?epr?cth é 2 % 3D
7 2 % o % £DS S5 | S| B = g F20e S
“— w o0 o = = 2 o X =37 o ° | © KCU, Becss03
© © £ < = k5 2 k5 — [ IPTC O el noR 50
o < c N c © T o O « > o 9 | kgf.m » T O
> | T G = 3 E 5 O £ oz | 82 |5 28 |(=3)| 852025
o © o g 2 = Q ° = s 2 EZ |3 IS em*” | SELE®
O O 8 = g = = = Z | 22 | & T 52870
i, - | @ § = g’ > - =7
S N Not less than
Water Water or| 685 880 78
c 33XC | 920 - or oil 630 ol (70) (90) 13 50 (8) 25
2 Water Wateror| 735 930 69
ué) 38XC 900 - or oil 630 oil (75) (95) 12 50 (7) 25
2 Water Water or | 1) 1080 1230 34
5 [A0XC] 900 1 - g [ 240 ] o o) @25 | 2 | | @35 25
<
O Austempering at 900-910C in nitrate at | 2) 1080 1230 12 40 49 o5
330-350 C and then cooling in air (110)| (125) (5)
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Continuation of table 6

Heat treatment _ & c “s B .§ o E
Hardenin Tempering & b= P = S Imoact g =eZ
o @ Temperature °C ; £ o E =y B e P o8233
— S o) = =
Q Q P = O = 2= S = S . > | strength | & - 1= =
o o 5 > | 3 > E 82| 5¢ |©° | 8T | Koy, |§°§53
© © o5 | £ | 3 L 3 N . | 2% O | kgfm |9 5550
o o) O D D §o O « S o 9 g Ao =g
2 S £ = c = = = S 2 = =) =& | ( )| 8@ ® 06
S T c g L c C = = © & cm? S S 2€E
Q) o T © ] = o = Z =2 2Z o Q e 2 O
o £ < © = [e - o 5 20
- 0o 2 8 A 8
7, < N Not less than
- ) . 275 440 118
Q -
S 15XM 860 Alr 650 Alr (28) (45) 21 55 (12) 30
S E _ | Water : 590 780 88
o __cgc 20XM 880 or oil 500 Air (60) (80) 12 50 ) 15
S c Water or | 735 930 78
E© - i
5 ; 30XM 880 Qil 540 ol (75) (95) 11 45 (8) 15
(¢D)
= ) : Water or | 735 930 88
5 % 30XMA 880 Qil 540 oil (75) (95) 12 50 () 15
£ . Water or | 835 930 78
O -
% = 35XM 850 o]] 560 oil (85) (95) 12 45 8) 25
6 38XM 850 - Qill 580 Air (898053 (?gg) 11 45 (679) 25

GOST 4543-71

Page 26



Page 27

GOST 4543-71

Continuation of table 6

wuw ‘ (arenbs Jo apis
10 punoJ Jo Ja1awelp)
7o) 7o) o | v
Juswieal) reay 0 0 =t
10} Xue|q JO uolsuawip
[e uoNoas SsoID
- s o)
O D o —
o c U : [N 0 o o0 ~ o0 o o0 ~~
250% £ o o 0 |~Lfo 2
= ..& ( c
&8
% thealse > 0 o o | o
JO uononpai anneRY | 4 L0 Lo o [ w
_ 5
% R > N ™ m | o
uoneBuo|s aAeay — — [
ww/iBy) ww/N =¥<) SO |logloa
o U1 ® O 8o I Lo
€0 ‘(pBuans arewn|n o3 Sa |~ o2
(wwiyb) wnw/N L0 2B |96|86
10 quiod pjaIA o X o2 |ulINT
o R
2 wnipaw Bulj0o Q= = 5 |o=
m P 100D = o O m = o
S = < |2
£
(¢)]
= |7 alnjesadwa Q R 2 | 3
o o L © ¥} = | ©
£
©
(] _
= wnipaw Buljoo) = = S| =
= ! : O O S ] O
5} =)
T2
3|5| Busprey e _ _ Sa|
3| © N~ ©
T|lo
o
| uoneziewiou o o o | o
—| 1o Buiusprey T o) o0 0 | ®
& < <
S & | g
|931S JO apel ™ S X |
X P4 ) o
o (@) — <
™ <
wnipeueA-wNUapgAjow
winipeuea
[991S Jo dnoio -aWwoJyd pue
- awoIyD

wnuapgAjow-awoiy)

Page 27

GOST 4543-71



GOST 4543-71

Page 28

Continuation of table 6

Heat treatment _ & c 5 - S 5 E
H H Y .o = c X = T
_ _ Hardenin Tempering & E £ E = S Impact | c S5 S -
o o T °oC . E o £ =% O © Ss5e0d@
Q Q emperature c O = 2= S = S o | 32 |strengthf 525 = =
iz .fc’_; E o E 82| =¢ a:} 22| Keu, | §°8%B 3
o o Qo o ~ ) = C =5 =
o g |2 8| £ |¢ s | 2 sy 8y |2 |88 88585
o @ S © & o d o s 2 £ = © I cem’ | S S2E o
G O oss5S| T | £ L | £ 2| 22 | g ° E S2
E g8l 2|73 E | 8 > = 5 20
s, of @ O = O
c N Not less than
£ | 15H2M | o0 | 770-| o | 1g0 | AT 66355 830 | . | 5o | 78 15
< £ | (15HM) 820 (05 | (g5) (8)
X T
© o
zZ=> 20H2M , : 685 880 78
o - 1
2 (20HM) 860 Oil 180 Air (70) (90) 10 50 (8) 5
_ Water | 150- : 440 640 88
o | 1&XH | 901 - ool 180 | AT | @5 | 5 | (9)
=935 760- | Water Water, | 590 780 78
£5ggl 20XH | 850 | 810 | oroil | *®° |oilorair| 60) | @) [ * | *° | ) 15
c5'c Water Water or| 785 980 69
O 40XH 820 - or oil 500 oil (80) (100) 11 45 (7) 25
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Continuation of table 6

Heat treatment . ©
- S o L
Hardening Tempering -~ 63 aé\ _5 2 T < g ©
—= = 6 E £ © o Impact | ¢ S .8 & E
3 S Temeerature CE QE > 5 < strepn + S g E% =
1% 17 C & @) £ S5 o5 o _8 g Oy =2 o -
2 o . 3 o E sZ| & |o°| 8| Key, |g°G5 7
o (D) o c @ S < T N O « S o 2 kgfm WIQHCCG
S = 2= = S = S T = T = = =& |( )| 8o 33
o © = o o o o s 2 c = © T cm? Sc90g
O O c= | B k= 3 £ | ES | @ S S o=
TS| & | o £ S 5 o o =5 °
g £ < o o o T Q
< o S o — O
Y © Not less than
2 Water Water or | 835 | 1030 69
é’ 45XH 820 _ or oil 530 oil (85) (105) 10 45 7) 25
(0]
= — | Water Water or | 885 1080 40 49
o
£ °0XH | 80 oroil | 230 [ " oi 9) | @) | ° (5) 25
EE 930
g 2 -
- . . : 980 1180 88
% = 20XHP %?ro — Oil 200 | Airor oll (100) (120) 10 50 ©) 15
S . Water : : 590 780 88
£ 12XH2 860 or oil 180 | Airor oll (60) (80) 12 50 ) 15
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Continuation of table 6

— .Heat treatmentT . — afr\.'\ .5 E - x E-E E
S = ar er:mg empering s E| < é g S mpact | < S g g -
O Jai Temperature°C | O e —E| 2£ | 8 S8 |strength| S5 520
@ ? = S = SD| 82 | 28| 5= T2 8
5 5 o2 [ 2 | 5 | o S 33| ¥ |95 | o3| KU, | g550°3
o ) £ = o S Q S o O o oW | o O | kgfm | G5 & GO
S o) T = o = = € D Z s = g= = G ( 2) 8%25"5
o © o g o o 5 o cZ2| g2 | &8 T cm SE-Eo
O O 8 £ [ = o £ Z| 22 | & © =8 83T
e @) = @) ) o o0
o le | 818 8
— S N = Not less than
£ |12xH3A| 860 7861%' V(\)’r""(t)?lr 180 | Air or oil 8805; ?935(; 11 | 55 2; 15
< c
O 0O
° 5 ] , Wateror | 735 930 108
g E 20XH3A 820 Oil 500 oil (75) (95) 12 55 (11) 15
X =
g T |12X2H4A| 860 78%(())- Oil 180 | Air or oil (9935(; (111135(:; 10 50 (898) 15
L O
E'c
o . . . 1080 | 1270 78
6 20X2H4A] 860 780 Oil 180 | Air or oil (110) | (130) 9 45 8) 15
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Continuation of table 6

Heat treatment & - 5 S 5E
Hardening Tempering L ‘/g = aé* 2 S B =D S
= - = r 6 E 5 £ S x=) Impact | S 5 ¢ 5 <
o ) emperature °C = £ 2 £ c © X |strength| @3 €2 9@
» 17 e o = £ 5 oD O v = 9 O 2o~ @
o 5 = o = o2| 5¥ |o° | 8F| Kcu, |[g© 353
5 5 S o = v 5 s | B |23 9B T
3 2 £ o = 15 E |22 B2 |8 £ C2)|e28¢e%s
3 G s | 8 | 2| 8] 2 |72 £2 |8 |= C8<s535
S E < S = S D o 5 20
-G = 8 2 8
(I N Not less than
: Water | 785 980 78
30XH3A 820 - o]] 530 oroil | (80) (100) 10 50 (8) 25
< 4 ) : Water [ 635 780 69
o § 20XI'CA 880 Oll 500 oroil | (65) (80) 12 45 (7) 15
O3
c 2 : Water | 835 1080 59
% S _ 25XI'CA 880 - Oll 480 oroil | (85) (110) 10 40 (6) 15
£ ¢
582 . Water | 835 | 1080 44
% 2 30XIC 880 - Oll 540 oroil | (85) (110) 10 45 (4.5) 25
O £
€0
S = : Water | 835 1080 49
£ 30XI'CA 880 - Ol 540 oroil | (85) (110) 10 45 (5) 25
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Continuation of table 6

Heat treatment i - ‘s .§ 5 E
: i < L& 2 c WX = O
_ - Hardeonlng Tempering & E < é 5 S Impact | = S & € -
o 3 Temperature °C = £ SRS c SIS strength 28 EDYD
7 17 = @) = S5 o S |5 Qu T C
“— “— 5 = ° = o X s X o . m?‘ KCU, |2 o0o3=
° o 6 | £ S o | 8 | = o | OW | o B | kef 26530
o [ 2 = Q Q o D > o gr.m o= 9
S f== c 2 < = 5= |8 =2 & | ( )| 8@ BTG
> © S S o © O o
o © S N @ © < = = o < cm? 552 E
= = @ X S =2 5 o > 5 £ 5 o) © Oeo<c 58
©) O] T ® = c g c Z = Z 3] e
O G = Q = vd E TG
€l s | 8 |5 8 > i s =
5.2 O | O
‘—' Not less than
.o 35XI'CA | Austempering at temperature 880 C in
5% the mixture of potassium and sodium
% & nitrate, having temperature 280-310C,
= cooling in air
g % 950 890 Oil 230 | Airor | 1275 1620 9 40 39
e g oil oil (130) | (165) (4)
§ S 700
= S air
¢ ¢ | 30XI'CH2A
S £ | (30XI'CHA) . Airor | 1375| 1620 59
(@) -
5 £ 900 Oil 260 oil (140) | (165) 9 45 (6)
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Continuation of table 6

Heat treatment i - “ 5 s5E
: : o N T S
_ Hardening Tempering = = u% 5 ©XxeT
E o Temperature Eg o E > 8 s!trpepr?g;[L é S£37T
17 1z °C = O E £ LD |28 |B=3 | key |2B85 S
© © = D = a8 < B < o 5 w o 2025
o © 2 5 2 | = @ 5 Q o 9 o @ | kgfm |wcZa?®
o o s 8§ ¢ |o S 1o |52| EZ | & | em®* | 552 E
O O S 5= T c Q c Z = & o) 8T
g g < |8 E 18 > T =
@ ol = O et O
= 2 Not less than
(] -
= 15XI'H2TA | 960 . Airor | 735 930 98
S |asxeHta) | air | 8O [ON ] O Vi @5 | @5 | Y| | ao 15
5 soxrHp | 050 | 780 | on | 200 |Aror|080| 1270 | | o | s 15
=53 o | 830 oil | (110)| (130) (9)
X =2 5
L =2 c
c- . . 980 1180 78
§% £ 20XI'HTP 850 - 0]] 200 0]] (100) (120) 9 50 8) 15
= . 150- : 835 1080 78
% % }; 14XTH 870 - Oil 180 Air (85) (110) 8 - (8) -
£§0 _ | 150- | .. | 930 [1180-152( ] 69 _
: ; 19XTH 870 Oil | Tgo | AT | (95 |(120.155] ’ @)
o . Water| 685 780 98
e -
5 38XI'H 850 o]] 570 oroil | (70) (80) 12 45 (10) 25
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Continuation of table 6

Heat treatment & - “s .§ s £
= = Hardening Tempering & ‘?g < “g % 5 Impact S -:‘% £ g e
o ~ [@)) (@)} O © o = '
o g Temperature °C| o | ¢ 25 25 | £ é S | strength| € = % E 2
5 5 S5c | o | =2 v | 2 oZ| £ [0 [eF| Koy 0853
o ot > O £ IS S | 3 5 o oW | g 0| kgfm |0 &EE 5o
5 S E® c = = £ > = 2 = = 23 |—)|8e TS
o o g N S o o o s = c = < < cm? =< e g
G O °® 5 | £ 2| £ Z| 23 | 2 o OC2<ss
= < © = [S) D o o 5 29
i8S | &]S e
“ = « Not less than
535 . | 150-| . | 930 |1180-157( 59
tE 20XTHM 860 | _ | Ol |70 A" | 05 [(120-160] 7 - ©) -
11 — —|se0-| ,. | 83 | 980 88
gggg 40XT'HM 840 Oil 620 Alir (85) (100) 12 - 9) 25
g 58 |25XrHMT | 860 | — [ oil | 190 | Air (1101%()) %112%? 10 | 40 (45% 25
N 20XH2M : Water | 685 880 78
ERE (20XHM) 860 780 Oil 200 oroil | (70) (90) 11 50 (8) 15
© 3
€ o | 30XH2MA . . 785 980 78
0 § (30XHMA) 860 - Oll 530 | air (80) (100) 10 45 (8) 15
O © .
c £ | 38X2HZ2MA _ , Airor | 930 1080 12 50 78
© (38xHMA) | 870 Ol 15801 i | @5 | (110) (8) 25
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Continuation of table 6

Harde:izt treatmentTempering & S & S E © T E 'E E
T 5 5E | £E | @ S S 9c
S o Temperature°C | c fg °2£ | 2 S 8 S!?ep:g% é 2 % 3@
» » . 5 O 5 %:@ Lo | 2| D= KCU 829"‘%
IS B © < 2 |5 o | B 8 | 82 | S 5| % |osE 2T
o [ 2= = Q S @ T O o g o @ | kgfm | 9o ®E 2
5 S z G ) S = S T = T | g 28 | () |852%
° © g N T | o T | O s | EZE |5 ks cm” |G E= EW
0] O] T ®© ccs = o = Z = Z o o) S8 87T
g E < o) = o) ) 04 T o
25l |8 |88
“ = « Not less than
1) 930 78
e | aoHava || | oy | g | Water | (95)| 1080 121 501 (g 25
2 | (40XHMA) oroil | 2)835| (110) | , | &5 | 98 -
3 (85) (10)
>
S 40X2H2MA : 600 | Water 930 980 78
£ | (aoxiHea) | 870 Oil oroil | @5 | @0y | 10| % | @ 25
k- 980 | 1080 78
X ] . .
? 38XH3MA 850 Oil | 590 Air (100) (110) 12 50 (8) 25
) 18X2H4AMA .
= . Airor | 1) 835 | 1130 98
E (18X2H4BA) 950 860 | Air | 200 oil 85)| (115) 12 50 (10) 15
O
950 : Airor | 2) 785 | 1030 118
Air 860 | Qil | 550 oil 80)| (105) 12 50 (12) 15
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Continuation of table 6

ngat treatment . - afr\.'\ .5 E - x E-E E
= - Har enc:ng Tempering & E < E g S Impact c g g c -
d o Temperature °C - £ DE | O o S-E020
2 = c O = ET S = 5o | 2 strength | & ‘5 825
5 5 oo 2|2 || 2 | 82| 8L |95 | 5| KU | §55532
o o N 'c Q S Q S o D 2@ o 9 | kgf.m np T oY
8 -C?S L3 % © I ; c = b= E a | ( 5 ) Ogec @O
o o ° = o) o o s = g = = © cm cC €0
O O sE [s] £ | 8| £ 2| =2 | 8 o CEssc

=g |- |8 |E| B > o cTen
=S R © = © Not less than
£
gs8| 25X2H4MA ) . : 930 1080 88
58? (25X2H4BA) 850 Oil | 560 oll (95) (110) 11 45 ©) 25
o . . 785 880 88
g 30XH2M DA 860 - Oil [ 680 Air (80) (90) 10 40 ) 25
2 | 36X2HZMDA ) : . 1080 | 1180 78
g % (36XHIM®DA) 850 Oil | 600 Air (110) | (120) 12 50 8) 25
2 ¢ . . 1080 | 1180 78
gg 38XH3M DA 850 - Oil | 600 Air (110) | (120) 12 50 8) 25
E 2 1) 127§ 1420 v 35 39 i
< £
5 A5XH2M DA 860 i oil | 460! oil (130)| (145) (4)
25 (45XHM ®A) 2) 1325 1470 v 35 39 i
b (135)] (150) (4)
=
£ 20XH4DA 850 - Oil | 630 | Water 685 880 12 50 I8 25
© (70) (90) (10)
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Continuation of table 6

Heat treatment & c s <. s g
- . o R = c © o]
_ _ Hardenin Tempering & E SE | B IS Impact | = S g -
@ @ Temperature °C . £ o £ =2 O © oS- 530
Q 2 = O = £ S5 | S| 22 |Sength) 358 = 5
- - 5 = | = ° 3 532 | 52 | oS | 8FT| Key, |85 3
o o > O c 2 ) 5 o <~ n <= oS | = 8 S =7
o [ = = S o N D« = o @ | kgfm | 2 p © 0 @
S S = o & B S DT = ~a 5 gcu( 2) 052050
o © o o T | @ 5 =2 s Z ez |3 @ cm OE- Ew
O O S d S | £ o | = Z | E2 | & f3 =080
g E < o) € o) » o °T T
s8|n|8 | &8
%) c
i Not less than
0
C =
CU - —
=
=
=35 E
£E2
S EZ Water Water | 835 | 980 | 14 | 50 88
T = 3 | 38X2MIOA 940 - . 640 : 30
T®3S or oil oroil | (85) | (10) (9)
e}
Qo
= S
5 5
c P
O G
Note:
1. During heat treatment of blanks as per modes, Bpéan table 6, the following deviations on theatiag temperature are permitted:
During hardening .......... 15 C
At low tempering ........ +30° C
At high tempering....... +50° C

2. Hardening of blank in air made of steel grad&2B4MA, cut from bar with diameter or thickness 80 mm amate, is carried out in housing.
3. The norms of mechanical properties belong to sasndéen from bars having diameter or thicknese 8tmm inclusive.
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While testing, the bars having diameter or thickngisove 80 to 150 mm, reduction in relative elangaby 2 abs%; relative reduction in area by 5
abs% and Impact strength by 10 % in compliance thighnorms specified in table 6 are permitted.
Reduction in relative elongation by 3 abs%, relat@duction in area by 10 abs% and Impact strengyhl5 % is permitted for bars having diameter
and thickness 151 mm and more.
The norms of mechanical properties of samples ansl iImade of steel having diameter or thickness niaie 100 mm rolled or forged into square
having dimension 90 — 100 mm should correspontided specified in table 6.
For steel with standardized ultimate strength dfless than 1180 N / mm? (120 kgf/mm?), reductiomorms of Impact strength by 9.8J/cm? (1
kgf. m / cm?) is permitted during simultaneous @ase in ultimate strength by not less than 9&h? (10 kgf/mm2).
4. Norms of Impact strength are given for the sampfagpe 1 as per GOST 9454 — 78.
5. While determining the mechanical properties of Iseseper the agreement between manufacturer artdnoels change in the mode of heat
treatment is permitted as specified in table 6 wdhresponding correction of norms of mechanicapprties.
6. Before hardening, it is permitted to carry out nalimation. For steel, meant for hardening with eats of high frequency, normalization before
hardening is to be carried out as per the agreemiémtustomer.
7. ltis permitted to carry out tests of rolls madeafigteel of all grades after single hardening mtes the norms given in table 6 are observed.
8. Inthose cases, if during tensile test, positiogield is not detected on the metal, do not deteentine yield pointd), it is permitted to determine
the conventional yield pointg2).
9. The bars with section less than that specifiedliet 6 are subjected to heat treatment in the caegkction of roll.
10.In column “dimension of section of blanks for héatment (round and square) “symbol “ " shows tieat treatment is done on finished
samples.
11.Customer should specify the version of mechanicapgrties steel roll made of gradesX2q’, 40XC, 40XH2MA (40XHMA), 18X2HAMA
(18X2H4BA); 47T and 4XH2M®A (45XHM®A). During absence of specification of version aéahanical properties, manufacturer selects
them.
12. Norms of mechanical properties of roll made oébtgade 3&XI'M and 14&TH upto 01.01.92 are not the sign of rejection.
13.1t is permitted to carry out second hardening atperature 860C with cooling in oil, for rolling made of steelagte 4XH2M®A (45XHM®A)
with version of mechanical properties 2.
(Amended edition, Amendment No. 4 and 5).
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2.10 Bar made of steel of gradesX,520X, 30X, 30XPA, 35X, 40X, 45X,
18XT'T, 20XI'P, 2KXI'P, 3KI'T, 25KI'M, 38XC, 3GXMA, 40XDA, 12XH3A,
20XH3A, 12X2H4A and 3XI'CA manufactured according to the requirement of
customer with normalized hardenability in the lsnf complete marking of strip
(dotted line) or with narrow strip (solid line) doruously specifying in conventional
code of letter P.

The strips of hardenability and diameter of baessitng the same hardness as
the facial samples after the volumetric hardenmgvater and oil at a corresponding
distance from the cooling of face of sample andpllaee of measurement of hardness
along the section of bar are given in drawingslB-ef annexure 1.

Variation limits of hardness (maximum and minimualpng the length of
endwise samples for solid and dotted lines of haatgity are given in annexure 2.

For bars, made up of steels of grad&XB®, norms of hardenability are set as

per the agreement between manufacture and customer.

Note:

1. Upon agreement between manufacture and customeryfacdure of bar of steel by
checking the hardenability, it is permitted to gaout inspection of mechanical properties, if the
manufacturer guarantees the conformity of thospgrt@s to norms, specified in table 6.

2. Hardenability test of bars made up of steel ofjedides except boron contents need not be
carried out in case of conformity of norms of havaaility to the requirement of present standard.

Variation limits of hardness (maximum and minimuatdng the length of endwise sample
may be changed as per the agreement between mamafand customer.

On the surface of bars, meant for hot working eold drawing including the
turned and roughened surface 1, the local defétsld be removed by trimming or
by dressing to a width of not less than five timméthe depth.

The depth of dressing the defects should not extteeedorms, specified in table
7. Not more than two dressings to maximum deptiparenitted in one section of bar
with size (diameter or thickness) more than 140 mm.

Separate small notches, dents, ripples in the dimaft half of sum of limit
deviations are permitted on the surface of barbowmit dressing. Hairline cracks are
not permitted.

Separate small notches, dents and rippleseidithits of half of the sum of
limit deviations and also minor hairline crackstwitepth not exceeding 14f the
limit deviation on dimension not more than 0.2 mra permitted on the surface of
bar without dressing. Hairline cracks are not paedion the surface of bar made of
very high-quality steel. Other requirements for swface - for the bar of surface
quality of group 1.
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Table 7

Dimension of bar Depth of dressing of defects,mote than
Bar made of quality steel and Bar made of very high

high quality steel 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 thens of limit
deviation
Less than 80 Half of the sum of limit deviation

On the surface of bar of surface quality of groupldal defects are not
permitted, if their depth to be determined by irda filing and by blanking,
calculated from nominal size, exceeds the nornascated in table 8.

Table 8
. . . Depth of dressing of defects, not more than
Dimension of bar in .
mm Bar made of quality Bar made of very
steel and high quality steel high quality steel
100 and more Sum of limit deviation Negative tatere
Less than 100 Negative tolerance

(Amended edition, Amendment No. 5)

2.12. (Deleted, Amendment No. 5)
2.13. Quality of surface and requirements on tringnof end face calibrated

bar should correspond to GOST 1051 — 73, bar w#vtial surface finish - GOST
14955 - 77.

(Amended edition, Amendment No. 2)

2.14. The decarburizing of bar with turned, rougdtkand ground surface and
bars with special surface finish meant for hardgmith high frequency current is not
permitted.

As per the requirement of customer, steel to bauf@etured without the
turning, roughly machining and grinding, with a mdsaction of carbon more than
0.3 % (as per the lower limit), total depth of dbeaized layer (ferrite + transition
zone) is checked which should not exceed 1.5 %amhelter or thickness.

(Amended edition, Amendment No. 2.5)
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2.15. Bar should be evenly trimmed. The rumpledseand burrs are permitted.
The slant of cut of bar with dimension upto 30 nsmot regulated, more than 30 mm
- it should not exceed 0.1 diameters or thickn#sis. permitted to manufacture the
bar having dimension upto 40 mm of off-measure tlength the untrimmed ends is

permitted.

Rolled bar stock is manufactured on the demaraistomer:
with standardized value of crumpling of ends notethan 70 mm;

with dimension upto 140 mm without burrs and ruedpénds.

(Amended edition, AmendmentNe 5).

2.16. Bar of surface quality of group 1 is tedtmdupsetting in hot condition.

Note. Manufacturing concern can not conductrigdbr upsetting of bar with
dimension more than 80 mm.
Macrostructure of bar during inspection etched template or on
fracture, should not have shrinkage cavity, poyodilisters, cracks, peeling, slag
inclusions and flakes and should correspondsaadfuirements, specified in table 9.

2.17.

Table 9
Category « _Macrostructure of bar in points, not more than _
of steel = = %) oS 2 g
3 3 5 | £ £ S s | £
) Q < c — = c o @ = 25
=y E'0 o T S S5 =y Q Pl
N = © Lo ‘:55 = 5] L O
c 1 > - = Q
= c i=3 o g = < =
Quality 3 3 3 1 1 1
ngh_ 2 2 Not permitted 1 Not permitted
quality
Very_ high 1 1 1 Not permitted
quality
Note:

1. In bar, made up of high quality steel of gradeXBQA, 35XI"CA, 25XI'CA and
20XTI'CA, the liguation square not more than 3 points ianthe bar made up of quality and
high quality steel of grades X2MIOA - liquation at the edge or general spotted liqumati
not more than 2 points is permitted.

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

3. In steels, meant for cold machining, sub crust blos to depth of not more than
the half of the tolerance on diameter or thickreeespermitted.

4. In steel of grades B2H4AMA and 2X2H4MA with dimension more than 160 mm,
permissible degree of development of inter-crystallcracks is set as per the agreement
between both manufacture and customer.

5. It is permitted to carry out the testing of macrosture of bars by the method of
ultrasonic inspection}3K).
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2.16 — 2.17(Amended edition, Amendment No. 2.5).

2.18. As per the requirement of customer, stesljpplied :

a) With contracted limits of contents of carbon andbyalelements in
comparison with those specified in table 1, as ipdent of automobile industry
without considering the permissible deviation orboa, specified in table 3;

0) With the mass fraction of sulphur and phosphonmatsmore than 0.025 %,
each in quality steel. In this case, letter “A'aidded at the end of steel grade;

B) With the mass fraction of sulphur not more thadil6 % in high qualitative
steel and not more than 0.012 % - in very highigusteel,

r) With the mass fraction of phosphorous not moant©.020 % in high quality
steel and not more than 0.012 % - in very highigusteel,

n) By limiting the contents of sulphur as per lowenit not less than 0.020 % in
gualitative steel,;

¢) With mass fraction of copper not more than 0.20n%teel, meant for hot
working under pressure;

k) In etched condition;

3) With standardized purity as per non-metallic ustbns;

n) By determining the mechanical properties in b@hwimension not more
than 80 mm on cross sectional samples;

k) With standard hardness, not specified in table 4upply condition and also
with less hardness in comparison with hardnessfsgm table 4;

n) By determining the Impact strength at normalgenature on the samples of
type 11 as per GOST 9454 — 78 for steel of grougspecified in point 2.9;

m) By determining the Impact strength at tempegatoninus 60 C and by
determining the fraction of viscous component ia fraction of sample of type 1 as
per GOST 9454 — 78 (for steels, meant for machares mechanism of northern
version);

H) With standard finish of steel as to hairline &sdo be detected on the
surface of parts by magnetic method or by etch@antamination of steel should not
exceed the norms, specified in table 10;

0) With standard austenitic grain size, which stonbt be larger than the
number 5, austenitic grain size for steel of gra@€2MIOA (38XMIOA) should not
be larger than the number 4. The presence of gadiBsnumbers, which occupy the
area on ground joint less than 10 % is permitted,;

) With the inspection of machining;

p) With standard hardenability for steel of grades,included in point 2.10;
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c¢) By checking the macrostructure by etching and @& fracture
simultaneously;

t) By checking the waviness in fracture;

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

¢) In heat treated condition (hardening + tempering)

) With the standard of mass fraction of nitrogesteel, smelted in the electric
furnaces;

m) by determination of mass fraction of residual tahgsten, vanadium,
titanium, molybdenum for each melting.

Note: The norms as per sub poinwag, k, 1, m, p, ¢, y, , i1 by inspection
methods of purity of steel for hairline cracks (fudintx), inspection of machinability
(sub point n), waviness in the ruptures (sub pe)ntbanding and windmanststten
structure (sub poing) if they are not specified in special standardtm metallic bar
are set by agreement between manufacture and ceistom by corresponding
technical document, approved in set order.

Table 10
Number of permissible |Maximum length o|Total extent of hairline
hairline cracks in steel [hair line cracks in |cracks in steel, in mm
steel, in mm
Total area of part 5 iy 5 | o - - 5 iy -
surface to be % ;-U 59 | % £ 9 % ;_U £Q
checked, in ¢ < 23 ig‘ 283 ig‘ < 23 ig‘
® €S2 63 |85?| 3 s 5 ¢ ol
g |£ |>3|62 | >3] &8 | | >z
Upto 5( 5 2 1 6 3 10 5 3
above 5-10C 6 3 2 7 3 10 8 5
above 10-20C 8 4 2 8 4 20 10 6
above 20-30C 10 6 3 9 4 30 15 8
above 30-40C 11 8 4 10 5 40 20 10
above 40-60C 12 9 5 12 6 60 30 18
above 60-80C 13 10 5 14 6 80 40 24
above 80-100C 15 11 6 15 7 10C 50 30
Note:
1. For every subsequent 200 Tof inspection surface of finish parts, the areavbich

exceeds 1000 c¢m maximum one hairline crack is permitted with l#ngiot more than that
specified for the area 1000 &mith corresponding increase in total length oflira crack.

2. On the parts, with surface area exceeding 208) omximum 5 hairline cracks are
permitted, on the sections of surface with areactd for quality and high quality steel, and —
maximum 3 hairline cracks is permitted for verythggality steel.

(Amended edition, Amendment No. 1, 2, 5)
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3. ACCEPTANCE RULES

3.1. (Deleted, Amendment No. 2).

3.2. Bars, strips and bundles are supplied in batdwssisting of steel of same
melt, same dimension and same mode of heat treatnigach batch should
accompany the document about the quality accotdiigOST 7566 —81.

(Amended edition, Amendment No. 2)

3.3. For checking the quality of steel, samplestaken from the batch of bars,
strips and bundles:

a) for chemical analysis of sample according to GOS85/— 81. Inspection
of residual content of copper, nickel, chromiumfragen, tungsten, vanadium,
molybdenum and titanium is carried out periodicaligt less than once in a quarter;

0) for checking the surface quality and dimensiall-bars, strips and bundles;

B) for the inspection of macrostructure as per ngtor by etching, for the
tensile testing and impact bending - two barsdbesor two strips;

r) for the bulging test and determining the deptldedarburized layer — three
bars, strips or bundles;

n) for checking the hardness - 2 % bars, bundlestrqps having dimension
more than 30 mm, also, on one bar from 1T of Hawadles or strips with dimension
30 mm and less, but not less than five bars, bsmatistrips;

e) for the determination the hardenability and msaze - on one bar, bundle or
one strip from the melting - ladle for steel of giiades, except those containing boron,
and on two bars, bundle or two strips from the melt ladle of steel of grades, which
contain boron.

x) for determining the nonmetallic inclusions - sd@spaccording to GOST
1778 - 70

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

3.4. On obtaining of unsatisfactory results of deat least on one of the
parameters, repeated tests are carried out acgaiBOST 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 oygeasGOST 20560 —81, GOST

12344-88, GOST 12345-88, GOST 12346-78, GOST 12347/cOST 12348-78,
GOST 12349-83, GOST 12350-78, GOST 12351-81, GAX3b2-81, GOST 12354-
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81, GOST 12355-78, GOST 12356-81, GOST 12357-8451:M2359-81, GOST
12360 —82, GOST 18895 —81 or by other methods, easapcuracy, not being
inferior to standard. Chemical analysis is carioed by standard methods in case of
differences.

4.2. Geometric dimensions and the form of rollingcks are determined with
the help of measuring instruments according to GRQ6877 — 86, GOST 162-80,
GOST 166-80, GOST 427-75, GOST 3749-77, GOST 53/8&80ST 6507-78,
GOST 7502 —89, and also tools or templates, cedtificcording to GOST 8.001 - 80
or GOST 8.326-78.

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

4.3. The surface quality is checked without using tmagnifying devices. If
necessary, carry out brightening or etching ofemef and for bar with special surface
finish having diameter upto 3 mm inclusive, visirepection is carried out with 10
magnifying glass additionally. Depth of detectededes on the surface of bar is
determined by inspection of dressing or filling.

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

4.4a. From each selected one, bar, strip or buardlselected for inspection:

for the tensile testing (yield point, ultimate estgth, relative elongation,
relative reduction of area), upsetting, determoradiof depth of decarburized layer,
grain size and hardenability - on one sample;

for the testing of impact bending - on each sarmpkach type;

for inspection of macrostructure — one template.

Sampling from bundles for all types of tests igiearout at a distance not less
than 1.5 turns from the end of reeling/unrolling.

(Amended edition, Amendment No. 5).

4.4. Inspection of macrostructure of bar by etchhmgghod or as per rupture are
carried out according to GOST 10243 - 75, and lyasbnic — according to the
method of plant — supplier.

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

4.6. Carry out bulging test in hot condition aceogdto GOST 8817 - 82.
Samples are heated upto temperature 1150 - 1283@UQpset to 65 % (upto 1/3with
respect to original height.

(Amended edition, Amendment No. 5).

4.7. Tensile testing (yield point, ultimate strdngtelative elongation, relative
reduction of area) is carried out according to GQA8%7 — 84 in round samples of
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five-fold length with diameter 5 or 10 mm. It ignitted to conduct tests in full-
scale samples by section, not less indicated ie &b

Tests for Impact strength at normal temperatuarsied out in the samples of
the type land type Il according to GOST 9454 - 78 gemperature minus 60° C - on
samples of type 1 according to GOST 9454 —78. Hesmitted to carry out Impact
strength test on samples of type 3 with thicknddsao less than 10 mm. Test results
of bar made of chrome-nickel-molybdenum and chroms&el-molybdenum-
vanadium steel for Impact strength on samplespé t{y according to GOST 9454 - 78
should be recorded in document about the quality.

The percentage viscous component in rupture ofpkemis determined
according to the method that given in appendix 3.

It is permitted to use the nondestructive methaidest according to matched
procedure.

(Amended edition, Amendment No. 1, 2, 4, 5).

4.8. Depth of decarbonized layer is determinedhieymethod M as per GOST
1763 — 68. Upon agreement between manufacture astdroer, it is permitted to
determine the decarbonized layer of calibrated steenethod T as per GOST 1763 —
68.

4.9. Grain size is determined as per GOST 5639.-G82in size for steel of
case hardening grades is carried out by case hagdemethod, temper hardening — by
oxidation method, steel of gradeX38MIOA — by etching method.

(Amended edition, Amendment No. 5).

4.10. Hardenability is determined by end hardemmeghod as per GOST 5657
— 69.

4.11. Brinell hardness is determined as per GOSI290 59. Number of
indentation — not less than three.

(Amended edition, Amendment No. 4).

4.12. Nonmetallic inclusions is determination as@®ST 1778 — 70.

4.13. Steel bars, which have passed the tests crorsaructure, hardenability
and mechanical properties on the large profileis germitted that the test results are
made applicable to batch low profile bars.

4.14. In case of detection of flakes at least ia 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 inspecbb hardness and mechanical
properties by manufacturing plant with respect tonmative technical documents,
approved in established order, it is permitteddbaarry out the inspection of
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hardness and mechanical properties, provided bgeptestandard. In this case,
manufacturer guarantees the conformity of releggeducts to the requirements of
present standard. In arbitrary cases and durimgpge inspections of quality of
products, methods of inspection, provided by prestmdard are used.

(Introduced additionally, Amendment Ne 4).

5. PACKING, MARKING, TRANSPORTATION AND STORAGE

Marking, packing, transportation and storage df t@ccording to GOST 7566
- 81 with additions.

Transportation of roll is carried out by all typafstransport in accordance with
rules of transportation of loads, existing on foisn of transport.

Weight of package should not exceed during meckdninading in open
transportation means - 10 T, in covered transportafl250 kg.

Means of packing - according to GOST 7566 - 81.

By railroad, transportation is accomplished depegdon mass and overall
dimensions in covered or opened wagons accordi@8T 22235 - 76.

(Amended edition, Amendment No. 5).

During the delivery to one address of two or masekages, whose dimensions
make it possible to design the transportation paeké overall dimensions according
to GOST 24597 - 81, packages should be designé&@nsport packets according to
GOST 21929 - 76.

Marking, packing, transportation and storage ofbcated bar - according to
GOST 1051 - 73, bar with special surface finiskcoading to GOST 14955 - 77.

(Amended edition, Amendment No. 4, 5).

Minimum weight of roll of one batch (melt) is esliahed as per the agreement
between manufacturer and customer.

As per the requirement of customer, specified oemt, packets, ends or end
faces of hot rolled and forged roll, and upon agreet between manufacture and
customer calibrated bars made up of steels ofrallles depending upon the group
should be marked with paint of following colouresfied in table 11.
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Table 11

Group of steel

Colour of paint

Chromium Green + yellow
Manganese Brown + blue

Chrome — manganese Blue + black
Chrome - silicon Blue + red

Chrome — molybdenum and chrome —
molybdenum — vanadium

Green + violet

Chrome —vanadium

Green + black

Nickel — molybdenum

Yellow + violet

Chrome — nickel and chrome — nickel wit

ellow + black

boron
Chrome — silicon - manganese Red + violet
Chrome - nickel — molybdenum Violet + black

Chrome — aluminium and chrome —
aluminium with molybdenum

Aluminum colour

Note: The colour of paint for marking steel rolfsother groups is set as per the

agreement between both the sides.

5.2, 5.3(Amended edition, Amendment No. 2, 5).
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HARDENABILITY BAND OF ALLOY STRUCTURAL STEEL

Steel grade 15X

Place for
Dimensions of bars , MM measuring I Quenching
hardness medium
in bar
- Fh e m e m m m = me = = = e~ — = Surface .
15 26 _J9 51 §1 71 &2 94 106 117 10 f4] 150 168 78— — — |a4Rfromoente | LI
119 0% 30 34 39 4% 49 54 38 63 63 73 78 &3 87 87 - Centre water
B JY 1 N N (N N N IO O I O B |
8 ]9 3’ 43 53 6’ 63 7¢ 80 34 3? g’q 98 “““““ Surface St”l
S 12 13 25 37 38 44 49 5% 59 63 68 72 77 §2 &7 92 = |34 R from centre oil
= 9 10 18 19 2% 2933 38 42 4549 52 5762 67 71 15 Centra
Normalizing-gaaoc
Hardening —&8&80°C
K
L
Lb‘\
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INGAN
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—
15 45 75 195 135 185 195 225 255 285 Ji5 J45

Distance from cooled end face of sample, MM

Drawing 1
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Steel grade 20X
Place far ‘
Dimensions of bars , MM Ln:railgs";g Q%zmr‘[’]‘g
in bar
_-gg—-—-_-.-.___——— ————— - Surface i
To 26 39 BT 61 7132 SA I8 II7 100 I 52 B 1J6 — = — |sARtomcenwe | St
13 18 24 J0 5% T 44 45 5% 58 63 &8 73 98 &3 87 97— Centre water
LT T T P T U1 LU 1 1§ [1
F 193 43753 6] 65 74 80 8489 94 9 — — ~ ~ = Surface Still
S 17 18 2531 38 4% 49 54 59 63 68 72 77 87 87 §7 — |34 R from centre oil
— 5 1 14 19 2% 29 J3 38 42 45 49 52 ST 62 67 JI 75 Centre
50 LTI
Normalizing — 808 °C
Hardening - 852°C
S0 y
€ T~ K
= 47 A N
I N
£ OONL N
© N A\J
s 35 bt N
' e
N \::ﬂ:::--h_
20 P
o 1545 75 105 135 185 195 225 755 25 Ji5 J45
Distance from cooled end face of sample, MM
Drawing 2
Steel grade 30X
Placs far
Dimensions of bars , MM measuring  YQuenching
hardness medium
in bar
— G = = e = = = = = = = = == — — Surface ]
7% 25 39 5T 81 71 82 5% Wb 17 130 B 152 164 1% — — — |3 Riromeente | SUll
13 78 2% 37 3% J9 %% 49 5% 58 63 b8 73 78 63 87 972 — Centra water
L T T T T T 1 T T T[T T°T 7T
8 15 J1 8) 53 61 F& T4 80 8% 89 94 98 — — — — — Surface Still
§ 12 18 25 F1 38 4449 38 53 83 &8 72 77 B2 57 92 = |3i4R from centre oil
- 5 1078 19 7% 29 33T 3F 42 45 49 57 A7 62 &7 71 7 Centre
60 HEEENEN
Normali_zing—&j’(]’
5 Jd Hardening — £50°
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g | NTR
Y, I\
g R
5 MR NS
5 J0 < —
- P\'\\'\J \:':"'" i
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=
2¢ el L
g
15 45 15 105 135 W85 193 725 255 285 315 J4s

Distance from cooled end face

Drawing 3

of sample, MM
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Steel grade 35X
Placs for
Dimensions of bars , MM measuring  §Quenching
hardness medium
in bar
- A e e o e o e Am — = = e e Surface i
7525 J9 31 BT 7 82 44 105 117 130 M 152 164 176 — = = [sMRtomcenwe | Stil
I 2% U J4JT 44 49 54 36 63 88 73 78 8367 92 -1  cenme water
LIt Tt 11 1 ¢t 1 [ 11 I T
5 77 18 25 37 38 Gk 47 34 37 63 53 72 77 &2 87 92 — |34 R from centre oil
~ 5 1) %197 29T JF 42 43 49 57 3T 82 67 11 Centre
. HEEREN
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— Hardeni - °
—L ardening - g£50°(
. \ \h\
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= RN I~
. AN R
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o W =~
£ 30
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T NI .
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20 N
g
15 45 75 105 135 165 195 225 255 285 I35 M5
Distance from cooled end face of sample, MM
Drawing 4
Steel grade 40X
Place for
Dimensions of bars , MM measuring  1Quenching
hardness medium
in bar
=G e e o e e e o e = = = e = = - Surface ]
2639 31 87 71 32 9% 106 17 130 A1 152 o4 17 — — — |3/ Riomoonte | St
13 18 Ja J0 3% I3 a4 & { 73 78 838757 ~ Centre water
S
‘Q d¢ JF 94 §F = == o e e Surface ;
577 125 31 % 44 49 4 5963 €8 77 77 8T AT 9T — |waRtomosie] oy
— 5 10 1% f7 24 U 3Y 35 47 45 39 o2 37 82 &7 71 75 Cenira
g0 | L [T ITTT
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—— \ .
50 R <R
N (-
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k1] e ™ __.-'"'"'-\
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055 %5 75 W5 135 B5 15 225 755 245 95 WS

Distance from cooled end face of sample, MM
Drawing 5
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Steel grade 45X
Placs for
Dimensions of bars , MM measuring  fQuenching
hardness medium
in bar
56 —————————————— - Surface i
7 26 39 3781 71 87 35 706 117 130 141 152184 176 — — — |9/ Rfromcenwe | Il
13 19 74 30 3% 37 44 49 54 58 63 64 73 18 83 37 G2 — Centre water
G S U Y N VU TN VO A O N I O O A B |
5 72 18 25 X 38 &% 49 5% 39 63 &8 72 77 82 87 §7 — | 34 R from centre oil
— 5 17 1% 19 2% 28 33 3F a2 %5 48 57 57 612_5[7 F?l Centre
=il Normalizing — £59°¢
= "-""- i o
D%,\ h\\:{.}._ Hardening - g50°¢
\'\.\ QQ\
" L
Ry SR
~ P
~r\§~ ™~ =X
Q\\_k i
T
I R ey oy
R
15 45 15 15 135 165 195 225 255 285 9L5 345
Distance from cooled end face of sample, MM
Drawing 6
Steel grade 18XT'T
Place for )
Dimensions of bars , MM ?:}adsnl;gr;g O{‘:}zmmg
in bar
gy — = — — — = = e e e e e e — Surface ]
&5 93T &1 7L 87 L 05 7 Ty Al B BA T = — = Jartomeme] St
13 18 264 30 34 39 44 49 5y 53 53 &8 73 78 83 47 92 — Centre water
I 1T T T T T 177171 [ T T 1 T T 11
§ 1957 83 33 51 58 74 &7 By FY 9§ ¥F — — — - Surface Still
5 12 18 25 31 38 Gi 49 5% 59 63 &8 72 77 82 §7 37 — | 3i4 R from centre oil
=5 W 473 % 28 33 38 &7 45 47 7 fiz St? 117[ I cjmral
Normalizing — 828°C
Hardening — 880°¢
= o~
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—
N
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N }\ [\‘ e Nl g 1 |
"-'-u-_,__‘ S—— e———
- Pty
SENY |
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Distance from cooled end face of sample, MM

Drawing 7
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Steel grade 20XTP
Place for
Dimensions of bars , MM measuring  {Quenching
hardness medium
in bar
= Jf T e e — s — e = = me e —_ Surface .
7775 39 &1 87 77 87 94 08 117 130 147 152 164 17§ — — — | SMRfromoente | Sl
15 18 76 J0 3% 39 8% 47 59 56 63 6§ 73 78 43 §7 97 —~ Centra water
I I A A A A R I O I B s B |
8 15 3F 43 5767 68 74 BO 8% 8% 4 5§ -~ — — — — Surface Sttill
5 12 1825 Jf I8 44 49 52 53 §3 68 T2 77 82 87 §2 - 13/4R from centre oil
— 5 10 18 19 24 29 33 38 42 45 49 52 57 §2 67 71 75 Centre
o - NENEEEE
Normalizing — 800°(
Hardening — §30°¢(
50
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'——..______:.-.__ -t a
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T— \L\ -.:h_‘-.‘-‘
J0 S St g L
\\\..\--. ---‘“‘::-::
S
20
05—
15 45 15 105 B35 15 195 225 255 285 315 45
Distance from cooled end face of sample, MM
Drawing 8
Steel grade 27XTIP
Placs for
Dimensions of bars , MM measuring  tQuenching
hardness medium
in bar
_95___._..___.._.....-.-..-.—-..__ Surface .
16 26 39 57 67 71 82 94 106 117 130 141 B2 164176 — — — |3 R from cenre | Stll
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LI T T 7 T 1T 1 T 711 [ I |
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60 EERENER
Normalizing —g880°¢
Hardening —g77°¢
50 1T <t
—--——""...:_-_::___- ]
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= -4'._.}:\ r --""'-—1'-:
.
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. ._.-:_:\
20 ESy=Se
0 .
15 45 75 105 135 165 195 225 255 285 315 J45

Distance from cooled end face of sample, MM

Drawing 9
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Steel grade 30XI'T
Placs for
Dimensions of bars , MM measuring | Quenching
hardness medium
in bar
—E = = e — = = e e = = = = Surface .
1¢_26 39 51 61 71 §7 94 JjOb 117 130 4] f,szkgms = = | sARfomcente | Sl
13 18 74 30 3% 39 4% 40 3% 5% bJ 84 73 78 43 87 97 — Centre water
T 1 1 v 1 1T ¥ ¥ T3 T 7T 7T 1 1T 1.
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5 1218 75 31 38 4% 49 54 59 53 68 77 77 82 87 F7 — | si4Rfomcentre |
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. EENNENE
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30 B T e ey S O
“-:Nh F—
4.\‘ ‘-r.::r‘\h-‘.
20
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Distance from cooled end face of sample, MM
Drawing 10
Steel grade 25XT™M
Placs for )
Dimensions of bars , AMA E;%iig’;g O:#:gfgmg
in bar
—_ f) = —m m e e = e — e m e e - Surface i
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13 18 24 30 3% 39 4% 49 54 38 63 68 73 78 33 87 97 — Centra water
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Normalizing — 887 °6
- Hardening — 860°C
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Distance from cooled end face of sample, MM

Drawing 11
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Steel grade 38XC
Place for
Dimensions of bars , MM measuring  [Quenching
%ag.il:ess medium
9 _______ - e e e e = - e —_ Surface .
ﬂl 26 J9 3T BT 7T 87 §4 106 17 130 181 152 784 1)8 ~ — — |3/4 R from centre Sill
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|
d 19 37 4T 37 6T 6F 7% 40 ¢4 87 9% §§ — — — — — Surface Sill
5 R 18 25 I I 4% 49 5839 63 68 77 77 87 &) G2 — 1 3i4R from contre oil
— 5 10 J% J9 JW TITIF 47 4549 52357 &2 67 11 7% Centra
. HRNEREN
= — Normalizing - §00°¢
50 -—.:__-___-_-.::_:__ 1| Hardening —g&g0° ¢
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Distance from cooled end face of sample, MM
Drawing 12
Steel grade 30XMA
.  Place for
Dimensions of bars , MA w:radilégr;g Q{‘;‘g‘jﬁmg
in bar
"'5—' ————————— T = = = e Surface :
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Distance from cooled end face of sample, MM

Drawing 13
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Steel grade 40X DA
Placs for
Dimensions of bars , MM [roasund  JQuenchingg
hardness medium
in bar
._.gb'— — e = o mm e = = e e e e Surface Still
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Distance from cooled end face of sample, MM
Drawing 14
Steel grade 12XH3A
Place for
Dimensions of bars , MM measuring  fQuenching
hardress medium
in bar
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Distance from cooled end face of sample, MM

Drawing 15
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Steel grade 20XH3A
Placs for
Dimensions of bars , MM easuring  1Quenching
hardness medium
in bar
— D e mr em e e e e e e e mm mm e e = Surface .
! J9 51 &1 71 82 ¢4 ﬂ' 17130 18] {52 164 18 — — =~ {3/4 R from centre Still
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Distance from cooled end face of sample, MM
Drawing 16
Steel grade 12X2H4A
Place far ‘
Dimensions of bars , MM ?:;?gs";g Q#gé‘fl:‘r‘[’]‘g
in bar
— Jf = = = = m —m e e e e ot — e — Surface .
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Distance from cooled end face of sample, MM

Drawing 17
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Steel grade 30Xrca

-
.

Place for .
Dimensions of bars , MM w:r%iléggg O%i@fﬂr'ﬁ‘g
in bar
e L I T L e e s Surface .
74 76 39 51 &1 71 B2 3% BB I Il BT 818 — — — | 94Rtomoentre | Ot
i3 18 24 30 34 39 4% 49 54 58 83 b8 7J 78 83 &7 92 — Centre water
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Distance from cooled end face of sample, MM

Drawing 18
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Annexure 2
PARAMETERS OF REDUCED AND GRADE — CHARACTERISTIC R ANGE
(Limits of variation of hardness HRC along the lengh of front sample)
Distance Hardness for hardenability range, HRC
from 1 2 1 2 1 2 1 2
end | Max. | Min. | Max. | Min. [Max. |Min. |Max. |Min. [Max. [Min. |M ax.| Min. | Max. | Min. | Max. | Min.
face, in Steel of grade
mm 15X 20X 30X 35X
15 42 35.5 43 34.5 46 39 47.5 37.0 51.5 47.5 53.0 | 46.5 52.0 45.0 54.0 43
3.0 41 32.5 43 30 43.5 34 450 | 320 | 50.0 | 44.0 | 52.0 | 425 | 52.0 43.0 | 53.0 41
4.5 38 25.5 41 23 40 29.5 42.5 27.C 48.C 40.C 50.C | 38.t 50.£ 41.C 52.t 39
6.C 34 — 37 — 36.5 25 38.5 22.t 45.5 37.C 48.C | 35.C 49.t 37.C 52.C 35
7.5 28.5 — 31 — 32.5 22 34.C 20.C 43.5 33.5 45.C | 32.C 47.C 33.C 50.C 30
9.C 24.C — 27 — 29.t — 30.5 — 39.5 31.0 41.C | 29.C 45.C 29.C 47.C 27
10.5 22 — 24 — 26.5 — 28.C — 36.C 28.5 37.5 | 26.t 42.C 28.C 44.C 26
12.C 20.5 — 22.5 — 24.t — 26.5 — 33.C 26.5 34.5 | 24t 39.5 25.5 42.C 23
13.5 — — 21 — 23 — 25.0 — 305 | 245 | 32.0 | 23.0| 37.0 23.0 | 39.0 21
15.0 — — 20 — 22 — 24.0 — 29.0 | 23.0 | 30.0 | 220 | 36.0 220 | 37.0 20
16.5 — — — — 21.5 — 23.5 — 27.5 — 28.5 — 34.0 21.0 | 36.0 19
18.0 — — — — 21 — 22.5 — 26.5 — 27.5 — 33.0 20.0 | 345 18
19.5 — — — — 20 — 22.0 — 26.0 — 27.0 — — — — —
21.0 — — — — — — 215 — 25.0 — 26.5 — — — — —
24.0 — — — — — — — — | 240 — | 250 | — — — — —
27.0 — — — — — — — — | 225 | — | 235 | — — — — —
30.C — — — — — — — — |21 | — [ 220 ] — — — — —
33.C — — — — — — — — 198 | — [ 20f | — — — —
36.( — — — — — — — — — — | — | = — — —
39.0 — — — — — — — — — — — — — — — —

1 - REDUCED RANGE
2 — GRADE — CHARACTERISTIC RANGE
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Continuation

Distance Hardness for hardenability range, HRC
from 1 2 1 2 1 2 1 2
end | Max. | Min. | Max. | Min. [Max. |Min. [Max. |Min. |[Max. [Min. M ax.| Min. | Max. | Min. | Max. | Min.
face, in Steel of grade

mm 40X 45X 18XI'T 30XI'T

1.5 58.5 51 59.5 49 58 54 59 53 48 41 49 40 50.5 435 52 415
3.C 58 495 59 48 57t 52t 58% 51t 46 39.5 48 38 49.5 425 51 40.5
4.5 57 47.f 58 46. 56.5 51 57t 5C 45 36 46 35 48.5 40.5 5C 39
6.C 55.8 45 56. 435 56 49.5 57 48 43 33 44t 31 475 38.5 49 37
7.5 53t 40. 56 38 4L 47 56 46 41 3C 43 28 46.5 36.5 48 35
9.C 52.t 39 54 38.5 53 46.5 54 435 39k 28 41 25k 44 34k 46.5 325
10.5 50.5 36.5 52.% 33k 51t 425 53 41 38 26.5 39 24 43 32t 44t 30.L
12.( 48 34 51 31 49.5 4C 51t 38 36.5 25 38 22F 415 30.L 43 28.5
13 46 32k 49 29k 47.F 37t 495 36 35.5 24 36.5 21F 4C 29 41.°% 27
15.C 46.5 30.5 48 28 46 35 48 33 34 23 36 21 38 28 4C 26
16.5 42.5 290t 44 26.5 44 34 455 32t 33 8 34k — 37 26.5 38.5 24
18.( 41 28 425 26 42 32 435 31 32 — 33k — 36 25 37k 23
19.5 39.5 27 41 25 40.5 31 42 29k 31 — 33 — 35 24 36.5 22
21( 38.£ 26.5 39.f 24 39 295 40.5 28.5 30.£ — 32 — 34 23 36 21
24( 36. 24.% 38 22° 36 28 38 26.5 29 — 31 — 32 — 34 —
27( 35 23 36.5 21% 35 26.5 36 25 275 — 29.f — 30.5 — 32t —
30.( 34 22 36 20 32t 255 34 24 265 — 28 — 29t — 31 —
33.( — — — — 32k 24 33 22F 26 — 28 — 28 — 30.5 —
36.C — — — — 31 23 32.5 21% — — — — — — — —
39.( — — — — 31 21 32k 205 — — — — — — — —

1 - REDUCED RANGE
2 — GRADE — CHARACTERISTIC RANGE
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Continuation

Distance Hardness for hardenability range, HRC
from 1 2 1 2 1 2 1 2
end | Max. | Min. | Max. | Min. |Max. | Min. [Max. |[Min. [Max. [Min. |M ax. | Min. | Max. | Min. | Max. | Min.
face, in Steel of grade
mm 20XTP 27XTP 25XT'M 30XMA
1.5 44.5 | 37.5 | 46.0 | 36.0 50.5 | 45.0 51.5 | 44.0 50.0 | 44.0 | 51.0 43.0 52.0 | 49.0 53.0 48.0
3. C 44.( 37.( 45. ¢ 35.5 50. ¢ 45. ( 51.t 44.( 49. ( 42. ¢ 50.( 41. ¢ 51.( 47.% 52.( 46.°
4.t 43.° 36. ¢ 45. ( 35. ( 50. ( 44 ¢t 51.( 43. ¢ 48. ( 41. ( 49. ( 40. ( 50. ( 46. ( 51.( 44t
6. C 43.( 33.¢ 44. ¢ 33.¢ 50. ( 44t 51.(C 43. ¢ 47.( 39. ( 48. ( 38. ( 48. ¢ 43. ¢ 49, ¢ 42. (
7.5 42. % 33.¢ 44. ( 32.( 49. ( 43. ¢ 50. ¢ 42.° 46. ( 37.¢ 47. % 36. ( 47.( 40. ( 48. ( 39.(
9.C 41.( 32.( 43. ( 30. ( 48. ¢ 43.° 50. ( 42. ( 45. ( 36. ¢ 46. ¢ 35. ( 45. ( 37.( 46. ¢ 35.¢
10.5 40.0 | 30.0 | 42.5 | 27.5 | 48.0 | 43.0 | 49.5 | 41.5 44.0 | 35.5 | 45.5 34.0 | 43.5 | 34.5 | 45.0 33.5
12.0 39.0 27.5 41.5 | 25.0 | 47.5 | 41.5 | 49.0 | 40.0 | 43.0 | 34.5| 45.0 | 33.0 | 41.5 | 33.0 | 43.0 31.5
13.5 37.5 25.5 | 40.0| 23.0 | 47.0 | 40.0 | 48.5 | 38.5 42.5 | 33.5 | 44.0 | 32.0 39.0 31.5 | 40.5 30.0
15.( 37.( 24.( 39. ( 22.( 46. ¢ 39. ( 48. ( 37.¢ 42.( 33. ( 43.( 30.% 36.5 295 38.( 28. (
16.5 35.0 — 37.0 — 46.0 | 36.5 47.5 | 35.0 | 41.0 | 31.5 | 42.5 29.5 35.5 28.5 37.0 27.0
18.0 34.0 — 36.5 — 45.0 | 35.5 46.5 | 33.0 40.5 | 31.0 | 42.0 28.5 34.5 27.5 36.0 26.0
19.5 33.0 — 34.0 — 44.0 | 34.0 | 46.0 | 32.0 39.5 | 30.0 | 41.0 27.5 33.5 26.5 35.0 25.0
21.0 31.5 — 33.0 — 43.0 | 32.0 | 44.5 | 30.0 38.5 | 29.0| 40.5 26.5 32.5 25.5 34.0 24.5
24.( 20.t — 31.( — 41.° 29.( 42.5 27.( 37.¢ 27.( 39.¢ 25. ( 3L.( 24.( 32.5 22.(
27.( 28.( — 29. % — 40. ( 26.% 41.( 25.( 36.° 26. ( 38. ¢ 24. ¢ 30.( 22.( 32.( 20. ¢t
30. ( 26.° — 28.¢t — 38. ( 24.( 39. ( 23.( 35.¢ 25.( 37.¢ 23.¢t 29.( — 31.( —
33.0 25.5 — 27.5 — 36.0 22.5 37.5 21.5 34.5 24.0 | 36.0 22.5 28.0 — 30.0 —
36.0 25.0 — 27.0 — 34.0 21.5 35.0 | 20.0 33. 225 | 35.0 21.0 — — — —

1 - REDUCED RANGE

2 — GRADE — CHARACTERISTIC RANGE
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Continuation

Distance Hardness for hardenability range, HRC
from 1 1 2 1
end face, : ; - - - -
i mm | Max. | Min. | Max. Min. Max. | Min. Max. Min. Max. | Min. M ax. Min.
Steel of grade
8XC 40X DA 12XH3A

1.t 55 48 56 46. ¢ 58 51.¢t 50. ¢ 50 41 38 41. ¢ 37
3.C 55 47. ¢ 56 45, ¢t 57 51.¢ 58.F 5C 40. ¢ 36.°F 41. ¢ 35.¢F
4.t 54, ¢t 46. 56 45 56 50.¢ 57.t 49 39.°F 34.t 40. ¢ 33
6. C 54 45. ¢ 55.¢ 44 54. ¢t 48 56.°% 46. 38. ¢ 31 39.F 29.F
7.k 53.t 44. ¢ 55 43 53.t 43. ¢ 55 42 36.°F 25. 39 23
9.C 53 43. ¢ 54.t 41. ¢ 51 39.°F 53 38 35.¢F 22. 37 21
10. ¢ 2.t 42 54 40 49 37 51 35 34 — 35.F —
12. C 52 40. ¢ 53.¢ 38.5 47. ¢ 35 49 33.F 32 — 33.F —
13. ¢ 51 39 53 37 44. ¢ 34 46. 32.F 3C — 31.F —
15. C 5C 38 52 36 43. ¢ 33.F 45 32 28. — 30 —
16. ¢ 49 36. & 51 34.t 41. ¢ 32.F 43 31 27 — 29 —
18. ( 48 35. ¢ 5C 34 40. ¢ 32 41. ¢ 30. ¢ 26 — 28 —
19. ¢ 47. ¢ 35 49. F 33 39 31.F 40. ¢ 30 25 — 27 —
21.C 46. ¢ 34.F 49 32. ¢ 38.F 31 39.F 29. 24. F — 26. ¢ —
24. ( 45 33 47.F 31 37.F 3C 38.F 29 23.F — 25. F —
27.C 44 32. ¢ 46. ¢ 30. ¢ 36.F 29.F 37.F 28. 23 — 24. ¢t —
30. C 43 32 45 30 36.F 29.F 38 28 22. F — 24 —
33.C 42. ¢ 29 45 27 36.F 28. F 37.F 27. ¢ 22. F — 24 —
36. ( 42 25 44, ¢ 23 36. ¢ 28 37.E 27 — — — —
39.C 41 22 44 20 36.F 25. F 37.F 25 — — — —
42.C — — — — 36.F 23 37.F 22. F — — — —
45. C — — — — 36.F 21 37.F 20 — — — —
48.0 — — — — — — — — — — — —

1 - REDUCED RANGE

2 — GRADE — CHARACTERISTIC RANGE
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Continuation

Distance Hardness for hardenability range, HRC

from epd 1 2 1 2 2

face, in _ . _ _ _ .
mm | Max. | Min. | Max. | Min. Max. | Min. Max. | Min. Max. Min. M ax. | Min.

Steel of grade
20XH3A 12X2H4A 30XT'CA

1.5 49 43 49. 5 41.5 41.5 37.5 42 37 53 50 54 49
3.C 48 41.¢ 49 40. ¢ 41. ¢ 36.F 42 36 52 49 53 47. ¢
4.t 47. ¢ 40. ¢ 48. ¢ 39.F 41. ¢ 36.& 42 36 51.¢ 47 52 4€
6. C 46. ¢t 39 47. ¢ 37.% 41. ¢ 36.& 42 36 50. ¢ 45, ¢ 51.¢t 44. ¢
7.5 44. ¢ 37.% 46 36 41. ¢ 37 42 36 5C 44 51 43
9.C 43. ¢ 35. & 44. ¢ 34 41. ¢ 35 42 34 49. t 41. ¢ 51 4C
10. ¢t 42 33 43 32.F 41. ¢ 33.F 42 32.F 48. ¢t 40. ¢ 5C 38
12. C 40 32.F 41. ¢ 31 41. ¢ 33 42 32 47. ¢ 38 49. ¢ 36.°F
13. ¢ 39 31.F 40 30 41. ¢ 32.F 42 31.F 46. ¢ 37 48. ¢ 35.¢F
15. C 37.F 30. % 39 29 41. ¢ 31 42 3C 45, ¢ 36.°F 47 3E
16. 36 29.F 37.F 27. & 41. ¢ 30.5 42 29.F 44. ¢ 35.¢ 46 34.¢
18. ( 35 28 36 27 4C 30 41 29 43 34.F 45 33.F
19. ¢t 34 27 35 26 39.°F 30 41 29 42 33.F 44 32
21.( 33 26. F 34 25.F 39 29.F 40. ¢ 28. 41 32 43 31
24. ( 31 25 32 24. 5 38 28. & 40 26. & 39.F 3C 41. ¢ 28
27.C 30 24. ¢t 31. ¢ 23. 38 27 4(Q 26 38 27.F 4(Q 25
30. C 30 23 31 22 37.F 27. ¢ 39 26 37 25 39 23
33.( 29. 22. F 30. ¢ 21 36 26 38 24 37 22 39 20.
36.( 29 22. F 30 21 — — — — — — —
39.( 28 21. ¢ 29 20 — — — — — — — —
42. ( 28 21. ¢ 29 20 — — — — — — — —
45. ( 28 21. ¢ 29 20 — — — — — —
48. ( 27 21. ¢ 28 20 — — — — — — — —

1 - REDUCED RANGE
2 — GRADE — CHARACTERISTIC RANGE
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ANNEXURE 3
Recommended

METHOD FOR DETERMINING THE PERCENTAGE VISCOUS COMPO NENT IN
FRACTURE OF IMPACT SAMPLES
(FOR HEAT TREATABLE STEEL)

1. Percentage of viscous components in fracture ofagngamples characterizes
the resistance of steel to brittle fractures.

Brittle component in the fracture of impact samplth section 8 x 10 mm has the type
of trapezoid (drawing 1). Area of this trapezoid i set as per the degree of increase in
fraction of brittle component (drawing 2).

Diagram of impact fracture

\
!
A L/ L
=
/]
w| o
~ 2
//—
Yy /]
— a -
- 19 -

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

Drawing 1.

As per rule viscous component is located arounidldicomponent. Area;Foccupied
by brittle component, is defined as the produanhetin line of trapezium a to height b (refer to
drawing 1). Ratio of this area to entire arearatfure F (80 mA) comprises the portion of
brittle component in fracture (X) in percentages:

X =" 100
F
Correspondingly, viscous component (B) in the peeges is equal:
B =(100 - X)
2. Measurement of the parameters (a, b) area, mxtby brittle components, is carried

out by scale with accuracy up to 0.5 mm; in thiseceneasurement error should not exceed
5 %. Knowing parameters a and b, percentage of coerg is determined according to table.
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Viscous component in the fracture of impact sample$o

Mean line of trapezium a, in mm

Height of
trapezium b,
in mm

1.0/1.5( 2.0(2.5[3.03.5/4.0|4.5|5.0/5.5/6.0{6.5/7.0(7.5(8.0|8.5|/9.0(9.5]| 10

99| 98| 98 | 97 |96(96| 95| 94 (94(93(92(92| 91| 91| 90 | 89| 89 | 88| 88
98| 97| 96 | 959493 92(92(91(90(89(88| 87| 8 | 85 | 84| 83| 82| 81
98| 96| 95 |94(92(91|90(89|88(86|85(84(82| 81|80 | 79| 77| 76| 75
97| 95| 94 | 92|91(89| 88| 86(84(83(81(80| 78| 77| 75| 73| 72| 70| 69
96| 94| 92 (91(89(87(85(83 (8179|7776 74| 72| 70 | 68| 66 | 64 | 62
96| 93| 91 (89 |87(85(82|80 (78| 76| 74(72| 69| 67| 65| 63| 61 | 58| 56
95| 92| 90 |88 |85(82( 80| 77|75 72|70({67| 65| 62| 60 | 57| 55 | 52| 50
941 92| 89 (868380 77| 75(72(69|(66[63| 61| 58| 55 | 52 | 49 | 46 | 44
941 91| 88 (858178 75| 72(69|66|62(59| 56| 53 | 50 | 47 | 44 | 41 | 37
93| 90| 86 |83 |79|76| 72|69 |66(62|59(55| 52| 48| 45| 42| 38 | 35| 31
92| 89| 8 |81 |77|74| 70| 66 6259 (55(51| 47| 44| 40 | 36| 33| 29| 25
92| 88| 84 |80 |76|(72| 67|63 |59(55(51(47| 43| 39| 35| 31| 27 | 23| 19
91| 87| 82 | 78 |74|69| 65|61 (56(52(47(43| 39| 34| 30| 26| 21 | 17| 12
91| 86| 81 | 77|72|67| 62| 58 (5348 (44(39| 34| 30| 25| 20| 16 | 11
90| 85| 80 | 75|70(65| 60 |55|50(45|40(35(30| 25|20 | 15| 10| 5 0

NNk rWONMDNREPE
OO UIOUTOUTO UTO U1 O Ul O
o

In such cases, when high strength is not requipmicentage of viscous component is
permitted to be determined with the help of viscaiparison of the form of fracture (on brittle
component) with scale (refer to drawing 2).

Scale for the determination of viscosity of compom# in the fracture of impact sample

Drawing 2
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SUPERSEDES GOST 1050 — 60 (in the part of stamp L5200, 29", 30", 29T,
40r, 49, 500);

GOST 1051 — 59 (in the part of alloyed steel, exdepgurface quality and
packing);

GOST 4543 - 61

REFERENCE OF NORMATIVE — TECHNICAL DOCUMENTATION

Code of HTA, in which reference is Point number, Sub point
given
GOST 8.001 - 80 4.2
GOST 8.323-78 4.2
GOST 162 - 80 4.2
GOST 166 — 80 4.2
GOST 427 - 75 4.2
GOST 2216 - 84 4.2
GOST 2590 — 88 2.1
GOST 2591 - 88 2.1
GOST 2879 — 88 2.1
GOST 3749 - 77 4.2
GOST 5378 — 88 4.2
GOST 6507 — 78 4.2
GOST 7502 — 89 4.2
GOST 12344 - 88 4.1
GOST 12345 - 88 4.1
GOST 12349 - 83 4.1
GOST 12350 - 78 4.1
GOST 12351 -81 4.1
GOST 12359 -81 4.1
GOST 18895 - 81 4.1
GOST 22235 -76 51.1
GOST 26877 - 86 4.2
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Republication with Amendment No. 1, 2, 3, 4, 5, appved in 1977, July 1982, February 1987,
June 1987.
(nycC 5-77, 11-82, 5-87, 10-87).



