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STATE STANDARD OF USSR

STEEL CASTINGS GOST
General specifications 977-88
OKI1 411200

Effective from 01.01.1990

The present standard covers steel castings, which are manufactured by
all casting methods from the structural non-alloy, alloy, and alloy with special
properties of steel castings.

1. GRADES

1.1. The following grades of steel are specified for manufacturing
steel castings:

Structural non — alloyed:

1511, 20J1, 2511, 3011, 3511, 4011, 4511, 5011,

Structural alloyed:

2001, 35N, 20rCi, 30rCll, 20ridJi, 20451, 30XICon, 45071,
32X06/J1, 40XJ1, 20XMJ1, 20XM®J1, 20rHM®J1, 35XMJ1, 30XHMIJ1, 35XICI1,
35HIMIT,  200X1, 08rAH®S1, 13XHODTN, 120H201, 120XHIMOI,
23XIC2MOJ1,  12X7I3CJ1,  25X2FHM®JI,  27X5MCMJ1,  30X3C3IMI1,
03H12X5M3TJ1, 03H12X5M3THOJT:

Structural alloyed, used under the contractual obligations between the
countries — members of (C3B) council for mutual economic assistance.

151, 3001, 45N, 70N, 55CJ, 4001, 505, 15®J1, 30XJ1, 25X,
35XI, 50X, 60XI 1, 70X2I11, 35X ®J1, 40XDJ1, 30XMJT, 40XMJ1, 40XHI1,
40XH211, 30XI1, SMOPI1, 75XHM®J1, 40 TJ1, 20rHMKOJT;

Alloy with special characteristics:

a) Martensite class
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20X13J1, 08X14HOJ1, 09X16H4BJ, 09X17H3CJl, 10X12HOJ1 -

corrosion resistant; 20X5MJ1, 20X8BJ1, 40X9C2J1 — heat resistant;
20X12BHM®J1 — heat proof, 85X4M5d2B6J1 (P6M5J1), 90X4M4D2B6J1
(P6MA4D2]T) — fast cutting.

0) Martensite — Ferrite class

15X13J1 — corrosion resistant;

B) Ferrite class

15X25TIJ1 — corrosion resistant;

r) Austenite— Martensite class

08X15H40MJ1, 08X14H7MIJ1, 14X18H4I 4J1 — corrosion resistant;

n) Austenite — Ferrite class

12X25H5TM®J1, 16X18H12C4THOJ, 10X18H3I3[02J1 — corrosion
resistant; 35X23H7CJ1, 40X24H12CJ1, 20X20H14C2J1 — heat resistant.

e) Austenite class

10X18H9/, 12X18H9TI, 10X18H11B/1, 07X17H16TH,
12X18H12M3TJ1 — corrosion resistant; 55X181M14C2TJ1, 15X23H18J1,

20X25H19C2J1, 18X25H19CIJ1, 45X17MN13H3KOJ1T - heat resistant;
35X18H24C2J1, 31X19HOMBBTIJ1, 12X18H12BJ1, 08X17H34B5T3HKO2PI1,
15X18H22B6M2PJ1, 20X21H46B8PJ1 — heat resistant; 110IM13/1,

110IM13X26PJ1, 110Mr13®TI1, 130N 14XMOAI, 120I10dJ1 — wear resistant.

Alloy with special characteristics, used under the contractual
obligations between the countries — members of (C3B) council for mutual
economic assistance.

a) Martensite — Ferrite class

15X14HIJ1, 08X12H4I CMIJ1 — corrosion resistant.

0) Austenite — Ferrite class

12X21H5I2CIl, 12X21H5M2CT/, 12X21H5M2CM2J1,
12X19H7I2CAI, 12X21H5M2CAJ, 07X18H10I2C2M211,
15X18H10IM2C2M2J1, 15X18H10M2C2M2TJ1 — corrosion resistant.

The area of usage of structural alloy steel is given in appendix 1, alloys
with special characteristics is given in appendix 2.

1.2 The steel should be melted in furnaces with main lining, melting of
steel in furnaces is permitted with acid lining under the conditions fulfilled as
per the present standard.

NOTE: The possibility of application of Converter steel should be
indicated in the design document (KO) and (or) standard technical
documentation (HTL)

1.3 Chemical composition of structural non-alloy and alloy steel should
be in accordance with table 1, alloy steel with special composition — as per
table 2.
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Table 1
Grade of steel Fraction of total mass of element, %
OKIT | Designation ag Designation as Carbon Manganese Silicon Phosphor | Sulphur
code | per GOST 977 per CT OB 9 Not more than Chromium
Structured Non — alloy steel
1511 2 0.12-0.20 045-0.90 0.20-0.52  As per table 4 s pé table 4 .
20]1 - 0.17-0.25 045-090 0.20—0.52 As per tdble As per table 4 -
251 - 0.22-0.30 0.45-0.90 0.20-0.52 | Aspertable 4 As per table .
301 - 0.27-0.35 0.45-0.90 0.20—0.52 | Aspertable4 As pertable -
411200 3511 e |032-040 045-0.90 020-052| Aspertable As per table :
401 o | 037-045 045-0.900.20-052 Aspertable4 As pertable :
45T e |042-050 045-0.90020-052| Aspertable As per table :
S0JT - 0.47-0.55 0.45-0.90 0.20—0.52 | Aspertable4 As pertable -
Structured Alloy Steel
200J1 5276 0.15- 0.2F | 1.20-1.6C | 0.20-0.4C 0.04( 0.04( -
3501 5283: 0.30-0.4C | 1.20-1.6C | 0.20-0.4C 0.04( 0.04( -
200CJ1 - 0.16-0.2z | 1.00-1.3C | 0.60-0.8C 0.03( 0.03( -
30rCi1 52834 0.25-0.3% 1.10-140 0.60-0.80 0.040 04@. -
411220 200 1DJ1 55244 0.16-0.2%5 090-140 0.20-0.50 0.050 050. -
200J1 55242 0.14-0.2% 0.70—-1.20 0.20-—0.52 0.050 05@. -
30XI'CJI 55142 0.25-0.3% 1.00-150 0.40-0.60 0.050 05@. 0.30 — 0.50
4501 55243 0.42-050 040-090 0.20-0.52 Asgaetd | As per table 4 -
32X061 - 0.25-0.35 0.40-0.90 0.20-0.40 0.050 0.050 0.50 — 0.80
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Contd., Table 1

Grade of stei

Fraction of total mass of element

Code Designation as| Designation as| Nickel | Molybdenum| Vanadium Copper Titanium Boropn  Aluminun
OKII per GOST 977| per CT OB
Structural Non — alloy steel
52731
191 51731 i i i i i i i
2071 - - - - - - - -
5] 52821 i i i i i i i
51821
3071 - - - - - - - -
411220 52831
3571 51831 i i i i i i i
52861
40l 51861 i i i i i i i
52862
491 51862 i i i i i i i
501 - - - - - - - -
Structural Alloy steel
2001 5276: - - - - - - -
3501 52833 - - - - - - -
20rCJ1 - - - - - - - -
30rCJ1 52834 - - - - - - -
411220 | 201dJ1 55244 - - 0.06 — 0.17 - Not more than 0.05 -
2001 55242 - - 0.06 — 0.12 - - - -
30XI'CDJI 55142 - - 0.06 — 0.17 - - - -
450]1 55243 - - 0.05-0.1d0 - Not more than 0.03 -
32X061 - - - - - - - -
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Table 1

Grade of steel

Fraction of total mass of element, %

q

f;)cl)(dré Desclagongt_lrogﬁs ber Dpeesrlg(;g tgréa, Carbon Manganese Silicon Phﬁz?frl]ojr:mgzur Chromium
40X7T 55111 0.35-0.45 0.40—0.90 020-040 _ 0.080 04(. 0.80-1.10
20XMJI . 0.15-0.25 0.40-0.90 020-042 0040  0.040.40-0.70
20XM®JT . 0.18-0.25 0.60—0.90 020-040 0025  0.026.90—1.20
20rHM®JT . 0.14-0.22 0.70-1.20 020-049 0030  0.g3d,otmore

than 0.30

35XMII 5543: 0.30- 0.4 0.40-0.9¢ 0.20-0.4C__| 0.04C | 0.04C | 0.80- 1.1C
30XHMJT 5571/ 0.25- 0.3 0.40-0.9¢ 0.20-0.4C__| 0.04C | 0.04C | 1.30- 1.6C
35XICII 55812 0.30 - 0.40 1.00 — 1.30 0.60-0.80 _ 0.0400.040 | 0.60—0.90
35HIMT : 0.32-0.42 0.80 —1.20 020040 0.040 | 0.040 .
20/1X1 . 0.15-0.25 0.50—0.80 0.20-0.40 0.040 | 0.040 | 0.80—1.10
08LAHDJT 55781 Not more than 0.1 0.60—1.00 115-0.40 .03% | 0.035 :

411220 | 13XHA®TI 55782 Not more than 0.1 040-090 | 0.20-040 | 0.030 | 0.030 | 0.15-0.40
12J[H20J1 55783 0.08—0.16 040-090 | 020-040 | 0.035 | 0.035 :
12/[XHIM®JI 55761 0.10-0.18 0.30—-0.55 0.20-0.40 0.030 | 0.030 | 1.20—1.70
23XTC2MJI 55451 0.18—-0.24 0.50—0.80 1.80-2.00 _ 0.0250.025 | 0.60 — 0.90
12X7r3CT : 0.10-0.15 3.00—3.50 0.80—1.20  0.040 _ 0.020.00— 7.50
25X2THMQJT ! 0.22-0.30 0.70—1.10 030-070 0045 _ 0.025.40—2.00
27X5CCMJT ! 0.24-0.28 0.90—1.20 090-1.20 0040 _ 0.026.00— 5.0
30X3CaTMIT : 0.29-0.33 0.70—1.20 280-320 0040  0.02@.80—3.20
03H12X5M3TII - 0.01-0.04 Not more than 0.20 > 79" than! 0015 | 0015 4.50-5.0¢
03H12X5M3TIOJI - 0.01-0.04 Not more than 0.20 V" gl thar | 0015 | 0015 4.50-5.0¢
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Contd., Table 1

Grade of steel Fraction of total mass of element, %
OKII | Designation as pelDesignation a Nickel Molybdenun Vanadium Copper Titanium| Borop  Aluminum
code GOST 977 per CT OB
40X71 55111 - - - - - - -
20XMJI - - 0.40-0.6( - - - - -
20XM®JT - - 0.50-0.7( 0.20-0.3( - - - -
20rHM®J1 - 0.70-1.00 0.15-0.25 0.06 - 0.12 - - - -
35XMJI 55432 0.20-0.30 - - - - -
30XHMJI 55711 1.30 - 1.60 0.20-0.30 - - - - -
35XI'CJI 55812 - - - - - - -
35HI'MJI - 0.80-1.20 0.15-0.25 - - - - -
2011XJ1 - - - - 1.40 - 1.60 - - -
08I JIHOJT 55781 1.15- 155 . ASPEr | g0 -1.20 : . :
411220 calculation 0.10
13XHADTII 55782 1.20-1.60 - 0.06 —0.12 0.65-0,90 0.046 - -
12]TH2DJ1 55783 1.80-2.20 - 0.08 —0.15 1.20 - 1,50 - -
12IXHIM®JT 55761 1.40-1.80 0.20 - 0.30 0.08 —0.15 0.4B5 D - - -
23XI'C2MDJ1 5545] - 0.25-0.3( 0.10-0.1¢ - - - -
12X713CJ1 - - - - - - - -
25X2I'HM®JT - 0.30-0.9C 0.20- 0.5C 0.04-0.2C - - - -
27X5I'CMUJI - - 0.55-0.6( - - - - -
30X3C3rmJI - - 0.50-0.6( - - - - -
03H12X5M3T1 - 12.00-12.50 2.50 - 3.00 - - 0.70 — 0.90 - -
03H12X5M3THOJI - 12.00-12.50 2.50 - 3.00 - - 0.70 — 0.90 - 0.25-0.45
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Contd., Table 1

Grade of steel

Fraction of total mass of element %

OKIlIcode Designation as | Designation as Carbon Manganese Silicon Phosphpr  Sulphur  Chrom
per GOST 977 per CT OB Maximum
Structural alloy steel, used in CMEA countries
1501 52711 0.12-0.18 0.70 - 1.00 0.30-0/60 0.04D 0.040 -
30rJ1 52832 0.25-0.32 1.40-1.70 0.20 - 0/50 0.04D0 0.040 -
45171 52864 0.40 - 0.50 0.80 - 1.20 0.20 - 0.p0 0.040 0.040 -
7001 51931 0.65-0.8( 1.10-1.6( 0.20- 0.5C 0.04¢ 0.04¢ -
55CJ1 51897 0.52- 0.6( 0.50- 0.8C 0.50- 0.7C 0.04¢ 0.04¢ -
40I'1.50J1 55241 0.35- 0.4 1.60- 1.9C 0.20- 0.5C 0.04( 0.04( -
15XJT 5511¢ 0.12-0.1¢ 0.40- 0.6C 0.20- 0.5C 0.04( 0.04( 0.50- 0.8C
30XJ1 55116 0.25-0.35 0.50 - 0.90 0.20 - 0.50 0.040 0.040 | 0.50-0.80
25XTJ1 55117 0.20 — 0.30 0.85-1.15 0.20 - 0.50 0.040 0.040 | 0.90-1.30
411220 35XTJ1 55118 0.30 - 0.45 0.60 - 0.90 0.50 - 0. Z5 0.040 0.040 | 0.50-0.80
50XTJI 55114 0.45 - 0.60 0.50 - 0.90 0.20 - 0.50 0.040 04®.| 0.60-0.90
60XTJI 55112 0.50 — 0.65 0.90 - 1.30 0.20 - 0.50 0.050 05®.| 0.90-1.30
70X20J1 55113 0.60 — 0.75 0.80 - 1.20 0.20 - 0.50 0.050 05M.| 1.80-2.20
35XTDJI 55141 0.28 — 0.38 1.00 - 1.40 0.20 - 0.50 0.040 04®.| 0.20-0.60
40XDJT 55181 0.35-0.45 0.50 - 0.80 0.20 - 0.50 0.040 04®.| 1.00-1.40
30XMJT 55433 0.25-0.35 0.50 - 0.80 0.20 - 0.50 0.040 0.040 | 0.80-1.20
40XMJT 55434 0.38 — 0.45 0.50 - 0.80 0.20 - 0.50 0.040 0.040 | 0.80-1.20
40XHJT 55811 0.35-0.45 0.40 - 0.90 0.20 - 0.50 0.040 0.040 | 0.50-0.80
40XH2TT 55813 0.35-0.45 0.60 - 0.90 0.20 - 0.50 0.046 04%.| 0.40-0.70
30XI'1.5MOPI 55471 0.25-0.32 1.40-1.80 0.40 - 0.60 0.030 2%.0 0.50-1.00

um
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Contd., Table 1

Grade of steel

Fraction of total mass of element %

S;):gé Desclagcr;giogﬁs Pel Dpeesrl%]ﬁ tégréas Nickel Molybdenum| Vanadium| Copper Titanium Boron uAlinum
Structural alloy steel, used in CMEA countries

1501 52711 - - - - - -
300J1 5283: - - - - - -
4511 5286 - - - - - -
7001 5193! - - - - - -
5501 51891 - - - - - -
40'1.50J1 55241 - - 0.10 — 0.20 - - -
15XJ1 55115 - - - - - -
30X71 55116 - - - - - -
25XIJ1 55117 - - - - - -
35XTJ1 55118 - - - - - -

411220 50XIJ1 55114 - - - - - -
60XIJ1 55112 - - - - - -
70X20J1 55113 - - - - - -
35XT'DJI 55141 - - 0.10-0.25 - - -
40XDJT 55181 - - 0.15-0.30 - - -
30XMJT 55433 - 0.20 - 0.30 - - - -
40XMJT 55434 - 0.20-0.30 - - - -
40XHJT 55811 1.00 - 1.50 - - - - -
A40XH21 55813 1.60 — 2.00 - - - - - -
30XT"1.5MOPJT 55471 - 0.40 — 0.60 0.20-0.4 - - 0.006 - 0.010 -




GOST 977-88 page. 9

Contd., table 1

Grade of steel Fraction of total mass of element %
OKII Designation as per Designation as per  Carbon Manganese Silicon Phosphorolis Sulphur Chrami
code GOST 977 CT CoB Maximurr
75XHM®JT 5576 0.70- 0.8t 0.60-0.9C | 0.20-0.50 0.05( 0.05( 1.30-1.7C
411220 | 40r'TJI 55771 0.34- 0.4z 1.20-1.6C | 0.20-0.50 0.04¢ 0.04¢ -
20rHMIOJT 5577 0.16-0.27 1.10-1.6C | 0.20-0.50 0.03¢ 0.03¢ -
Contd., table 1
Grade of steel Fraction of total mass of component %
OKII Designation as | Designation as per  Nickel Molybdenum| Vanadium | Copper Titanium| Borop Aluminum
code per GOST 977 | CT COB
75XHMDJT 55762 0.50-0.80 0.40-0.60 0.10-0,25 . - - -
411220 40C'TJI 55771 - - - - 0.02 -0.10 - -
20rHMIOJT 55772 0.30-0.50 0.15-0.3D - - - - Not less 81

Note:
1. The permissible contents and necessity of checkingresence of components, which are not alloysspecified inKJI (DESIGN

DOCUMENT) and (or) HII (standard technical document).

2. As per the requirements of user, the contentsilphsir and phosphorous in alloy structural steedy ive placed not more than 0.030%.

3. During smelting of alloy steel in furnaces withatning, the permissible fraction of total massulphur and phosphorous may be increased
upto 0.010% for each, provided, the specificatiointhe remaining requirements of the present stahale ensured.

4. For steel grade 40XH, introduction of titanium is permissible upto (®4%vith the aim of increasing its mechanical projpert

5. For steel grades 15251, 3571, 4071, 451 designation are given as per CBE4559-84 and for other steels — as per OB@561-84.
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OKII Grade of steel Fraction of total ma
code s 3 Q
Class of Designation as -% 3 & S c o § 5
steel per GOST 977| 5,8 © £ 3 S E <
2 9m O Iy S £ pd
a® a S (@)
Alloy steels
58113 | 0.16-| 0.20- | 0.30- | 12.0 -
20X141 025 | 080 | 080 | 140 |
Max. | Max. | 050— | 13.0-| 1.20 —
08X14HIT - 008 | 040 | 080 | 145 | 1.60
005— | 020—] 030— | 150—] 3.50
09X16H4I - 013 | 060 | 060 | 17.0 | 450
005— | 0.80—| 030— | 150—] 2.80 —
09X17H3CI - 012 | 150 | 080 | 18.0 | 3.80
. 015- | 035 | 0.40—| 4.0-
Martensite| 411240 | 20X5MJ1 - 0.25 0.70 0.60 6.5 -
015- | 030—| 030—] 75 —
20X8BT - 025 | 060 | 050 | 9.0 -
035- | 200—| 030—| 80—
40X9Ca - 050 | 3.00 | 070 | 100 | -
017— | 020—] 050— | 105—] 0.50
20X12BHMOTL | - 023 | 060 | 090 | 125 | 0.90
Max. | 0.17— | 0.20— | 12.0—| 1.00 —
10X12H1 - 010 | 040 | 060 | 13.0 | 1.50
Martensite Max. 0.20-| 0.30-]| 12.0-
_ Ferrite | 411240 15X1X 58112 1 915 | o080 | 080 | 140 |
Ferrite 0.10-| 050-| 050-| 23.0-
411240 | 15X2511 - 020 | 120 | 1.80 | 270 |
08X15HZIMIT ] Max. | Max. | 1.00— | 14.0- | 3.50—
Austenite 008 | 040 | 150 | 16.0 | 3.90
Max. | 0.20— | 0.30— | 13.0—| 6.00-
A 411240 | 08X14H7MI - 008 | 075 | 090 | 15.0 | 8.50
X 1BHA A ] Max. | 0.20— | 4.00— | 16.0—| 4.00-
014 | 1.00 | 500 | 200 | 5.00

SS
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Table — 2
of element %
= | £ |5 =
= g = c = Sulphur | Phosphoroy
$/5|g| 5 5 8| g|£|8&8] 5| g
Q c c c o) o o o =
2| 8| 2| &£ | a5z |88
S | > | Pl FE | Z z | ]9 ©° Maximum
with special properties
) - - - - - - - - 0.025 0.030
0.80-
. - - - - - - - 120 - 0.025 0.025
0.05-
. - - - 0.20 - - - - - 0.025 0.030
) - - - - - - - - - 0.030 0.035
0.4(-
0.65 - - - - - - - - - 0.040 0.040
1.25-
. - 178 - - - - - - - 0.035 0.040
) - - - - - - - - - 0.030 0.035
0.5C- | 0.15- | 0.7¢C
0.70 | 0.30| 1.10 | ) ] ] ) ] ] 0.025 0.030
0.80-
- - - - - - - - 110 - 0.025 0.025
) - - - - - - - - - 0.025 0.030
0.40-
i i ~ 080 i i i i i 0.030 0.035
0.30- 1.00-
0.45 - - - - - - - 140 - 0.025 0.025
0.50-
100 - - - - - - - - - 0.030 0.030
) - - - - - - - - - 0.030 0.035
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Grade of steel

Fraction of total ma

© )
m N e
OKII 563 5 S 2 2 T
Class of | code | Designation as pergg R 'c% 2 =2 £ S
steel GOST977 |gg5<| O o S < z
o= = ©
Max.. | 0.20—] 030—| 235 5.00—
12X25H5TMDII - 012 | 1.00 | 080 | 26.0 | 650
013— | 3.80—] 050—| 17.0—| 11.00 —
16X18H12C4¥0IL | - 019 | 450 | 1.00 | 19.0 | 13.00
Max.. | 0.50— | 0.50— | 21.0— | 6.00—
Austenite | , .o 35X23H7al - 035 | 120 | 085 | 250 | 8.00
Ferrite OX2AH12G] [ Max., | 0.50—| 0.30—| 22.0— | 11.00 -
040 | 150 | 0.80 | 26.0 | 13.00
Max., | 2.00-| Max., | 19.0—-| 12.00 —
20X20H14CaT - 020 | 3.00 | 1.50 | 22.0 | 15.00
Max., Max., | 2.30- | 13.0- | 3.00-
10X18H3'3/1211 - 010 | 060 | 3.00 | 19.0 | 3.50
5876: | Max. | 0.20— | 1.00— | 17.0- | 8.00-
10X18Hal 58511| 014 | 1.00 | 2.00 | 20.0 | 11.00
Max.. | 0.20—] 1.00—| 17.0—] 8.00—
12X18HITI 585611 12 | 1.00 | 200 | 200 | 1100
Max. | 0.20—] 1.00—| 17.0—] 8.00—
10X18H11b]I - 010 | 1.00 | 2.00 | 20.0 | 12.00
0.04— | 0.20— | 1.00— | 16.0- | 15.00-
07X17H16TI - 010 | 060 | 2.00 | 18.0 | 17.00
Max.. | 0.20—| 1.00—| 16.0—| 11.00 —
. 12X18H12M3TI - 012 | 1.00 | 2.00 | 19.0 | 13.00
Austenite | 411240
18 14C2 D] [ 045- | 1.50- | 1200 16.0- | _
065 | 250 | 16.00 | 19.0
0.10- | 0.20— | 1.00- | 22.0— | 17.00-
15X23H18I - 020 | 1.00 | 2.00 | 250 | 20.00
Max.. | 2.00- | 050 | 23.0- | 18.00-
20X25H19CA - 020 | 3.00 | 1.50 | 27.0 | 20.00
Max.. | 0.80—| 0.70— | 22.0—| 17.00
18X25H19CI y 018 | 2.00 | 1.50 | 26.0 | 21.00
0.40— | 0.80— | 12.00- | 16.0— | 2.50—
45X1M'13H30N - 050 | 1.50 | 15.00 | 18.0 | 3.50

SS
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Contd., Table 2

of element %
£ g
35 C s > —
o % 2 § E|§ é-)v £ ¢ | E |Sulphur| Phosphoroys
° S o) c a o = S g | £
< g | € S o |m| = 3 o | o
5| 5 |2 = = < | <] 00 -
S g Maximum
0.06- | 0.07- 0.0¢-| -
012 | 01| - 0.08- 0.20 - "1 0.20 - - | 0.030 0.030
- - 0.13-
- - | 0.40-0.70 - - |oas| - - | 0.030 0.030
i ) - - i - - ) - - | 0.035 0.035
i ) - - i - - ) - - | 0.030 0.035
i ) - - i - - ) - - | 0.025 0.035
- - - - 1.80-
- - - = 1590 0.030 0.030
i - - - - - - - - - | 0.030 0.035
- From (5xC - -
- - ©0.70 - - - - | 0.030 0.035
- 0.45- | - -
- - - 0.90 - - - | 0.030 0.035
i - - | 0.005-0.150] - - ) - - - 0.035
3.0C- from (5xC) - -
4.00 | ) to 0.70 i ) i - | 0.030 0.035
i - - | 010-030| - - - ) - - | 0.030 0.040
i ) - - i - - ) - - | 0.030 0.030
i ) - - i - - ) - - | 0.030 0.035
i ) - - i - - ) - - | 0.030 0.035
- - - 0.60-
- - - - 1 7100| - - | 0.030 0.035
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Grade of steel Fraction of total mass
© m A e
OKII S63| s S = 2 [
Class of | code Designation as per g'a 3 % 2 =2 £ S
steel GOST 977 o5 O o S < z
g3 = ©
030—] 2.00—| Max. | 17.0—] 23.00 —
35X18H24C2l " | 040 | 300 | 150 | 20.00| 25.00
0.26—| Max.. | 0.80— | 18.0—| 8.00
S1X19HOMEBTII " | 035 | 080 | 150 | 20.0 | 10.00
Max., | Max., | 0.50- | 17.0- | 11.0-
411240 12X18H1& " | 012 | 055 | 1.00 | 19.0 | 13.00
Max.. | 0.20—| 030 — | 15.0 —| 32.00 —
08X17H34BSTIO2PT - | h0g' | 050 | 0.60 | 18.0 | 35.00
0.10—| 020—| 0.30— | 16.0—| 20.00 —
15X18H22B6M2B " | 020 | 060 | 060 | 18.0 | 24.00
. 0.10— | 0.20— | 0.30— | 19.0- | 43.00-
Austenite 20X21H46B8PI - 0.95 0.80 0.80 290 48.00
0.90- | 0.30- | 11.50- | Max., Max.,
110131 " 150 | 100 | 1500 | 1.0 | 1.00
090—] 030—] 11.50 | 1.0— | Max.
11a°13X 2P " 150 | 1.00 | 1450 | 2.0 | 050
0.90—| 0.40 —| 11.50 —
411250| 11001301 S vl B el i
1.20- | Max., | 12.50- | 1.0- Max.,
130 14XMOAT " | 140 | 060 | 15.00 | 1.5 | 1.00
090—| 020—| 850 — | Max.. | Max.,
12010011 " | 140 | 090 | 1200 | 1.0 | 1.00
7 11060| B5XAM502BGT ~ (082 Max, | Max, | 3.8- | Max.,
Vartensite (PEMSI) 090 | 050 | 050 | 4.4 | 040
90XAMAD2BE ~[085-|020—| 040 | 30— | _
(PEMAD2IT 005 | 040 | 070 | 4.0
Alloy steel with special properties used
Martensite- Max Max 0.40- 12,0- | 0,70-
territe | 411240| 15X14HI 58411 915 | 060 |090 |150 |1.20
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Contd., Table 2

of element %

£

2 E S S £ - s g 5 £ | Sulphur| Phosphorolis
) 5 = = =] o o £ Q >
o 3 2N c 3 = o) £ Q =
= c c ] ) Q 5 5 o o)
c§3 S = [ < Maximum

i - - - - - - - - - 0.030 0.035
1.00- 1.00-| 0.20-| 0.20-

150 | - | 150| 050|050]| - - “ | | -] 0020 0.035

0.7C-

- - - - 1110l - - - - - 0.025 0.020

4.50-| 2.60- Max. 1.70- Max

i | 550 3.20| 0.05 ) 210 0.01 0.010 0.010
2.00- 5.00- Max, 0.030
3.00 ) 7.00| i 0.01 ) ) i ) 0.035

7.0C- Max,

- - lg900| - - 0.06 - - - - 0.035 0.040

i - - - - - - - - - 0.050 0.120

] ] ] _]0.08-[0.001 ] ] ] 0.050 0.120

0.12 | 0.006
_|010-]  |o0.01-| ] ] ] ] ] 0.050 0.120
0.30 0.05
0.2C¢- [ 0.0& | ] ] _|0.02| ] ] 0.05( 0.07(
0.30 | 0.12 0.050
0.03- - Max. | Max. Max, Max,

" 012 015| 001 - | 003| ~ | o7 | - | 000 0.120
4.80- | 1.70-| 5.50-| ] ] ] ] ] ] 0.025 0.030
5.30 | 2.10 | 6.50
3.00- | 2.00-| 5.00-

400 | 260|700 * | - - - - | - | - | 0040 0.040
in the contract of council for mutual economic s&sice countries (6B)

- - - - - - - - - - 0.035 0.035
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OKII Grade of steel Fraction of total mass
Code © @
. . c | ] e
Class of Designation as per GOy ¢ § & 5 c Q =i 5
steel 977 T o 2 3 < = X
0§ © = c o 2
g o< @) 9p] g 5 zZ
a o
Martensite - Max | Max | Max | 11.5-| 3.50-
ferrite 411240 08X12HACMII 58711 0.08 | 1.00 | 1.50 | 13.5| 5.00
Max | Max | Max | 20.0-| 4.50-
12X21HI2CT 58451 | 12 | 1.50 | 2.00 | 22.0| 6.00
Max | Max | Max | 20.0-| 4.50-
12X21H32CTI 58461 | 12 | 1.50 | 2.00 | 22.0| 6.00
Max | Max | Max | 20.0-| 4.50-
12X2IH5I2CM2]1 58761 | 12 | 1.50 | 2.00 | 22.0| 6.00
Max | Max | Max | 18.0-| 6.00-
Austenite - 12XIH7T2CAT 58462 0.12 | 150 | 2.00 | 20.0| 8.00
ferrite 411240 Max | Max | Max | 20.0-| 4.00-
12X21H5I'2CAJTT 58463 ' !

0.12 | 1.50 | 2.00 | 22.0| 6.00
Max | Max | Max | 17.C- | 9.0C-
0.07 | 2.00 | 2.00 | 19.0| 12.00
Max | Max | Max | 17.0-| 9.00-
0.15 | 2.00 | 2.00 | 19.0| 12.00
Max | Max | Max | 17.0-| 9.00-
0.15 | 2.00 | 2.00 | 19.0| 12.00

07X18H10I2C2M2J1 58763

15X18H10r2C2M2J1 58764

15X18H10r2C2M2TJ1 58765

Note:
. The presence of components, which are not all@yr germissible content, and necessity

. In the steel grade 20X5Mmolybdenum may be replaced by titanium in the ¢gtyaof not

. In the steel grade 10X18HYor necessity of ensuring greater resistance agaiter

. In steel grade 20X1B during smelting in induction furnace increasdra€tion of total mass

. In steel grade 12X18HK2I, Fraction of total mass of phosphor should natloee than

. In steel grade 12X21H2CTJI and 15X18H102C2M2TJ1, use of niobium with titanium

. In steel grades 08X17H34B5K®RPJI, 15X18H22B6M2P1, 20X21H46B8PI contents and
document (HTI)

N O O b~ 0N P
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Table — 2
of element %
g Sulphur | Phosphorous
c e c e
= 2 |2 | § E s |2|5|€
£ c | @ | € 5|68 |E|g|:Z
> c c © 2 9 9 E Q =
o @ S = 8 o | = = @) )
= > — [ Z | o |2 < | O | O Maximum
Max
100 - - - - - - - - - 0.035 0.035
- - - - - - - - - - 0.035 0.045
From 4XC)
- - - 0 0.70 - - - - - - 0.035 0.045
1.80-
520 - - - - - - - - - 0.035 0.045
0.10-
- - - - - - | o020 | - - - 0.040 0.040
0.1¢-
- - - - - -1 o201 - - - 0.040 0.040
2.00- -
550 - - - - - - - - 0.040 0.040
2.00- -
e - - - - - - - - 0.040 0.040
2.0C- From 5XX
250 | "~ | C-0.03)t00.80 | ~ ) N 0.040

of checking is specified in design documeniljkand (or) standard technical document ()T
more than 0.1% during working condition of partsemhperature of not more than 425

crystalline corrosion, carbon contents may be mlaw® more than 0.07%.
of sulphur upto 0.030% is permissible.

0.040%.

in quantity from (8XC) upto 1.20% is permissible &abilization instead of titanium.

necessity of checking of cerium and boron is givedesign documents (K and standard technical
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Example of conventional designation of steels

251 GOST 977 — 88
23XI'C2MJI GOST 977 — 88
20X25H19C2ZI. GOST 977 — 88

Example of conventional designation of steels &msting meant for articles,
subject to acceptance by customer representative.
251 K20 GOST 977 — 88
23XIC2M@JI KT 110 GOST 977 — 88

In the grade designation of steel, the first numbeicates average or maximum
(during absence of lower limit) fraction of totalkss of carbon in hundred fraction
of percent (%); letter with digits denotes: A —rogen,b — niobium, B — Tungster,

— manganesd] — Copper, M — molybdenum, H — nickel, P — boron; €llicon, T —
titanium, ® — Vanadium, X - chromiumO — aluminumJI — casting. The number,
which appears after the letters indicates the agpymate mass fraction of total mass
of alloy element, in %.

Indexes &» and KT» is the conventional designation of strength aatggand
the following number indicates the value of reqdiyeeld point. Index K» indicates
material in annealed, normalized or tempered cmmitndex KT» - afterhardening
and tempering.

1.4 The permissible deviation of alloy elementsnirthe normal chemical
composition is given in table 1, the value indicatetable 3 should not be exceeded.

Table 3
Chemical Fraction of total mass of Permissible deviation, in %
component element, % For lower content lim | For higher content lim
Upto 0.25 - 0.02 +0.01
Carbon | Above 0.25 upto 0.50 - 0.03 + 0.02
Above 0.50 - 0.04 + 0.03
Upto 0.50 - 0.05 + 0.01
Silicon Above 0.50 upto 0.90 - 0.08 +0.15
Above 0.90 upto 1.30 -0.15 + 0.20
Above 1.30 - 0.15 +0.25
Upto 0.50 - 0.07 +0.10
Manganese| Above 0.50 upto 0.90 -0.10 +0.18
Above 0.90 -0.12 +0.25
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Contd., Table 3

Chemical Fraction of total mass Permissible deviation in, %
component component % For lower content limitf For higher content limit
Upto 1.00 - 0.07 +0.10
Chromium Above 1.00 upto 2.00 -0.10 +0.15
Above 2.00 -0.15 + 0.20
Up to 1.00 -0.10 + 0.15
Nickel Above 1.00 upto 2.00 - 0.15 + 0.20
Above 2.00 -0.20 +0.25
Upto 0.20 -0.03 +0.03
Molybdenum =41 ove 0.20 20.05 +0.05
Vanadium Upto 0.20 -0.03 +0.03
Above 0.20 -0.05 + 0.05
Copper For all contents of - 0.10 +0.10
component
Titanium | FOF all contents of -0.02 +0.02
Component
Aluminum | For all contents of -0.01 +0.01
Component

Fraction of total mass of sulphur and phosphorauheé structural non-alloy steel
upto 01.01.92 should be in accordance with theireoents indicated in table 4, from
01.01.92 — as indicated in table 4 a.

Table 4
Casting Fraction of total mass of impurities, % maximunsigel
group | Basic | Acid | Conversion Basic | Acid] Conversion
Sulphur Phosphorous
1 0.050 0.060 0.060 0.050 0.06D 0.080
2 0.045 0.060 0.050 0.040 0.06D 0.070
3 0.045 0.050 - 0.040 0.050 -

Note: As per the requirement of the customer, the casteinsulphur in steels
of grade 13, 251, 351, 401, 451 and 4%JI should not be more than 0.040%.
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Table 4a
Casting Fraction of total mass of impurities, % maximunsigel
group | Basic | Acid | Martinbaré Basic | Acid | Martin bare
Sulphur Phosphorous
1 0.040 0.060 0.050 0.040 0.060 0.050
2 0.035 0.060 0.045 0.035 0.060 0.040
3 0.030 0.050 0.045 0.030 0.050 0.040

Deviation of alloy components from the norms of i@l composition as
indicated in table 2 is permissible, but shoulderateed the values indicated in table 5.

Table 5
Chemical Fraction of total mass Permissible deviation in, %
component component % For minimum limit For maximum limit
Carbon Upto 0.12 - +0.01
Above 0.12 - 0.02 + 0.02
Upto 0.90 -0.10 +0.10
Manganese | Above 0.90 to 8.00 -0.12 + 0.20
Above 8.00 - 0.50 + 0.50
Silicon Upto 0.90 -0.10 +0.10
Above 0.90 -0.10 + 0.20
Upto 5.00 - 0.20 +0.20
Chromium Above 5.00 to 20.00 - 0.50 + 0.50
Above 20.00 - 1.00 +1.00
Upto 1.00 -0.10 +0.10
Above 1.00 to 2.00 - 0.15 + 0.10
Nickel Above 2.00 to 3.00 - 0.20 + 0.20
Above 3.00 to 6.00 - 0.25 + 0.20
Above 6.00 - 0.50 + 0.50
Molybdenum For all contents of - 0.02 +0.02
component
Upto 0.50 - 0.03 + 0.03
Titanium Above 0.50 to 1.0 - 0.05 + 0.05
Above 1.0 - 0.10 +0.10
Vanadium | For all contents of -0.02 +0.03
component
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Contd., Table 5

Chemical | Fraction of total mass Permissible deviation in, %
component  of component, % For minimum limit | For maximum limit
Tungsten For all contents of 2 0.05 +0.05
component
Niobium For all contents of 2 0.02 +0.02
component
Copper For all contents of o1 401
component
Note:

1. For steel grade 85X4MBB6&JI (P6MYI) deviation of fraction of total

mass of vanadium + 0.1% is permissible.
2. For steel grade 90X4AMBRBGII (P6M4D2JT) deviation of fraction of

total mass of vanadium - minus 0.2; plus 0.1%.

2. MAIN PARAMETERS AND DIMENSIONS

2.1. Depending on the purpose and requirement of thes,peastings are divided
into three groups in accordance with table 6.

Table 6
2 a . .
£ 5 - : List of characteristics of
B O Purpose Characteristics of casting ;
8 = guality to be checked
1 Casting for | Casting for parts, Appearance, dimensions,
general configuration and chemical composition
purpose dimensions which are

determined only structural
and terminological reasons
2 Casting of | Casting for parts, meant for Appearance, dimensions,
critical and | strength and working at chemical composition
special static load mechanical characteristics,
purpose yield point or ultimate
strength and elongation
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Contd., Table 6

(@)
£S5 . .| List of characteristics of
0 O Purpose Characteristics of casting .
8 S guality to be checked
3 Casting of Casting for parts, meant foAppearances, dimensions,
highly strength and working ¢ chemical composition
critical and| cyclic and dynamic loads. | mechanical properties, yield
specific point or ultimate strength
purposes and elongation and impalct
strength.
Note:

1. In case of necessity for introduction of additiopaint, which are not indicated in table 6 for
the given groups of casting, their appearance antbomity of norms should be indicated in design
documentK/I) and (or) in standard technical document [BLT

As per the requirement of the user, in the numbbexdditional checking points, the following
point, may be added: Hardness, fracture of materiathanical characteristics, for casting with wall
thickness more than 100 mm, mechanical characgtsristt high and low temperatures, leak
proofness, microstructure, density, corrosion tasise, heat resistance, resistance against inter
crystalline corrosion and others.

For casting of *§ groups, meant for items, subject to acceptanceusyomer representative,
working at low temperature and subject to dynamading, if indications in design documekKil)
and (or) standard technical document [HiTmpact strength of steel is determined at tentpeseaof
minus 58C. Norms of impact strength during this, is indézhin design documenK() and (or)
standard technical document (H)Ifor specific products.

2. The possibility of specifying relative contractias a parameter to be controlled instead of
elongation is indicated in design documdif and (or) standard technical document.

3. The possibility of increasing norms of strengthhwibrresponding reduction of plasticity and
strength is indicated design documdilj and (or) in technical standard document.

4. Norms, possibility of reduction of mechanical clwesistics level in samples, which are
meant for casting is indicated in design documg) (

5. For casting 2 and & groups, meant for items, which subject to acceggtdiy the customer
representative, replacing «yield point» by pointtimate strength» is permissible only as per the
requirement of the customer representative.

Marking of casting in technical specifications ofharts:
For casting T group:

Casting f' groups GOST 977 — 88

For casting ¥ group:

Casting 2° group GOST 977 — 88

For casting % group:

Casting & group GOST 977 — 88

2.2 Casting group, steel grade, additional checkingtsand requirement are indicated in
design documenK{I) and (or) in technical standard document [HiDuring continuous mass



GOST 977-88 page. 23

production, division of casting as per groups is carried out, List of characteristics to be chekcke
are specified in the drawing on castings.

3. TECHNICAL REQUIREMENTS

3.1.  Casting is prepared in accordance with the requresnof present standard, design
documentK/T) and (or) technical standard document, approvestablished order.

3.2. Casting should be subject to heat treatment. Re@nded conditions of heat
treatment of structural non-alloy and alloy steed given in appendix 3, alloy steel with special
composition in appendix 4.

As per the agreement between manufacturer andmastat is permissible not to carryout
heat treatment of casting of giroup from the structural non-alloy and alloy $ted casting % to
3 groups from the alloy steel and steel with spedharacteristics while ensuring mechanical and
special composition of steel of technological smgland shaping.

The number of permissible full heat treatment dftice should not be more than three, and
for casting from the austenite-ferrite alloy steeih special composition — not more than two.

Note: Number of tempering or stabilizing annealing o§taay with test piece of similar
group after hardening or normalizing for obtainirgguired mechanical characteristics is not
restricted.

3.3. Mechanical characteristics of structural non-altoyd alloy steel for casting with
wall thickness upto 100 mm at room temperaturer ditéshing the heat treatment should be in
accordance with the norms indicated is table 7,fandlloy steel with special properties — as per
table 8.

3.4. Configuration and dimensions of castings shouldnbeccordance with the drawing,
which are approved, in the set order.

Tolerance of dimensions and weight of casting asd enachining allowance should be in
accordance with the requirements of GOST26645t @ragle — GOST 3212 or indicated in the
design documenk{l).

3.5. Casting should be dressed against the mouldinguneixiscales and over heating.
Riser and gate should be removed.

Place of cut of gate and riser, scabs and breakighr should be dressed or trimmed within
the tolerance as per casting drawing.

Upon agreement between manufacturer and customer heating in the castings is allowed
as specified in Design document and (or) standarlnical documents.
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Grade of steel Strength Yield Ultimate | Elongation| Reduction Impact
category| stress, | strength, 3, % of area?, | strength KCU
o, MPa| % Mpa % kJ/nf
Not less than
Normalization or normalization with tempering
Structural
15]1 K20 196 392 24 35 491
20]1 K20 216 412 22 35 491
25]1 K20 235 441 19 30 392
30]1 K25 255 471 17 30 343
35]1 K25 275 491 15 25 343
4071 K30 294 520 14 25 294
45]1 K30 314 540 12 20 294
50]1 K30 334 569 11 20 245
Structural
200'J1 K25 275 540 18 25 491
35071 K30 294 540 12 20 294
20rCJI K30 294 540 18 30 294
30rCJ1 K35 343 589 14 25 294
20I'1oJ1 K30 314 510 17 25 491
200J1 K30 294 491 18 35 491
30XTCOJI K40 39z 58¢ 15 25 345
450J1 K40 39z 58¢ 12 20 294
32X06J1 - - - - - -
40XJ1 - - - - - -
20XM JT K25 24E 441 18 30 294
20XMDJ1 K25 275 491 16 35 294
20rHM®J1 K50 491 589 15 33 491
35XMJT K40 392 589 12 20 294
30XHMJI K55 540 687 12 20 294
35XI'CJI K35 343 589 14 25 294
35HI'MJI - - - - - -
2011XJ1 K40 392 491 12 30 294
08I’ JIH®DJT K35 343 441 18 30 491
13XHADTII K40 392 491 18 30 491
12]TH2DJT K55 540 638 12 20 294
12IXHIM®DJT K65 638 785 12 20 294
23XI'C2MDJI
12Xm3CII
25X2rHM®JT"
25X2rHM®J1?
27X5'CMJ1
30X3CIMJI
03H12X5M3TJ1

03H12X5M3TI0JI
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Table 7

Strength | Yield stress, Ultimate Elongation, | Reduction of | Impact strength
category | o, M Pa strength?t, M 0, % area¥, % KCU

pa kJ/nf

Not less than

Hardening and tempering
Non — alloysteel
KT30 294 491 22 33 343
KT30 294 491 17 20 343
KT35 343 540 16 20 294
KT35 343 540 14 20 294
KT40 392 589 10 20 245
KT40 392 736 14 20 294
Alloy steel
KT30 334 530 14 25 383
KT35 343 589 14 30 491
KT40 392 638 14 30 491
KT60 58¢ 78% 14 25 441
KT50 491 687 12 20 294
KT45 441 63€ 10 20 491
KT50 491 63€ 12 25 39z
KT60 589 687 14 30 589
KT55 540 687 12 25 392
KT65 638 785 10 20 392
KT60 589 785 10 20 392
KT60 589 736 12 25 392
KT55 540 638 12 30 392
KT65 638 785 12 25 392
KT75 735 981 10 20 294
KT110 1079 1275 6 24 392
KT110 1079 1324 9 40 589
KT50 491 638 12 30 589
KT110 1079 1275 5 25 392
KT120 1177 1472 5 20 392
KT150 147z 176¢ 4 15 19¢
KT130 127¢ 132¢ 8 45 491
KT145 142z 147z 8 35 294




GOST 977-88

page 26

Grade of stex Strength Yield Ultimate | Elongatic | Reductior | Impact strengtl
category | stressg,, | strength| n,d, % | of area?, KCU
MPa °s, MPa % kJ/nf
Not less tha
Normalizing or normalizing with temperi
Structural alloy steel used |n
15071 K20 235 413 22 35 373
300J1 K30 334 579 20 25 206
4511 K30 334 579 14 25 285
7001 - - 785 4 - -
55CJ1 K30 334 687 10 - -
40r'1.50J1 - - - - - -
15X71 K20 196 383 30 30 373
30XJ1 K25 285 530 15 30 265
25X - - - - - -
35XTJT K30 334 628 14 25 137
50XTJI - - 687 5 - -
60XTJI - - 78E 4 - 28E
70X20J1 - - 785 4 - -
35XTDJI K40 392 638 13 - 285
40XDJT K55 579 770 10 18 245
30XMJT K25 285 530 18 25 304
40XMJT K30 334 628 14 25 206
40XHJI - - - - - -
40XH2TT K35 37¢ 63€ 15 25 28t
30XT"1.5M®PJI K65 638 981 4 5 49
75XHMOJI - - 981 3 - -
40I'TJ1 K30 323 608 14 25 285
20rHMIOJT K35 343 500 18 30 491
12 Characteristics of mechanical composition obtaitheing heat treatment, indicated in
3.6 Removal of seeders and heads are carried out byremiyod till completion of heat
treatment.

Removal of seeders and heads by flame cutting dhmeilcarried out till completion of heat
treatment.

Removal of seeders and heads by flame cutting aftempletion of heat treatment should be
indicated in the design documéfii and standard technical documentaftbiryl.

3.7 Surface defects in the shape of blowholes, seahr@kshole, scab etc; which are
exceeding in depth, machining allowance is not [&siiole on the relevant surface of casting to be
machined.

Blowholes are permissible on the machining surfaifesasting, which do not influence the
working capacity and durability of parts, dimensiand position indicated in the design document
KJI on casting.
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Contd., of table 7

Strength Yield Ultimate Elongation, | Reduction ol | Impact strengtl
category stressg;, strengtHSB, o, % area,Y, % KCU
MPa MPa kJ/nf
Not less tha
Hardening and temperi
CMEA countries — (OB)
KT45 481 628 16 20 235
KT30 334 628 13 20 285
KT40 392 73€ 12 - -
KT50 52C 81¢ 8 20 28t
KT40 432 677 15 30 402
KT30 304 579 12 20 206
KT35 383 726 10 20 167
- - 775 13 - -
KT30 33¢ 62€ 13 20 28t
KT50 491 687 15 - 383
KT90 883 1177 4 8 196
KT30 334 677 14 25 265
KT45 481 677 11 20 206
KT45 481 672 12 25 38¢
KT55 54C 78t 12 20 334
KT95 932 1275 2 4 147
KT40 422 726 10 20 334
table 11.

3.8. On the non-machining surfaces of casting, thevhbtdes, which cannot be rectified, and
other defects, except cracks, appearance, dimengjoantity and position of which is indicated in
the design documemi/.

3.91t is permissible to rectify the defects on castidgterioration the strength and working
capacity of casting, if they are specified in tlesign documerit/].

3.10. During rectification of defects by weldindiey should be conducted before final heat
treatment if there are no other instruction in thesign documenK]] and standard technical
documenHT.

It is permissible to rectify the welding defectghich are detected after completion of heat
treatment or mechanical finish, as well as the s&ite and type of heat treatment of casting as
indicated in the design documéffi and standard technical documerit/I.
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Table 8
Class of Steel grad Yield Ultimate | Elonga | Reductior Impact
steel stress, | strength| ion, s, | of area¥, | strength KCU
o, MPa| % MPa| % % kJ/nf
Not less tha
Alloy steel with special compone
20X5MJ1 392 589 16 30 392
20X8BJ1 392 589 16 30 392
20X131 441 589 16 40 392
08X14H1J1 510 648 15 40 590
| 09X16H4BIT 78t 932 10 - 39z
Martensite | 09X16H45]1° 883 1128 8 - 245
09X17H3CT! 736 981 8 15 196
09X17H3CT1° 736 932 8 20 245
09X17H3CT° 638 834 6 10 -
40X9CZJ1 Not standar
10X12H1J1 441 638 14 30 294
20X12BHM®JT 491 589 15 30 294
Martensite— | 15X131 39z 54( 16 45 491
Ferrite
Ferrite 15X25T1 275 441 - - -
Austenite — | 08X15H4IMIJI 58¢ 73€ 17 45 981
Ferrite 08X14H7MI1 687 981 10 25 294
14X18HA4]1 245 441 25 35 981
Austenite - | 12X25H5TM®DJI 39z 54C 12 4C 294
Martensite | 35X23H7C1 245 540 12 - -
40X24H120C1 245 491 20 28 -
20X20H14C21 245 491 20 25 -
16X18H12CATOJI 245 491 15 30 275
10X18HI"3/12]1 491 687 12 25 294
Austenite 10X18H4 177 441 25 35 981
12X18H91I 19¢€ 441 25 32 59(
10X18H11BJ1 19¢€ 441 25 35 59(
07X17H16T1 196 441 40 55 392
12X18H12M3T1 216 441 25 30 590
55X1814C2T1 - 638 6 - 147
15X23H181 294 540 25 30 981
20X25H19C21 245 491 25 28 -
18X25H19CJT 24E 491 25 28 -
4EX17T13H3I0JI - 491 10 18 981
15X18H22B6M2B1 196 491 5 - -
08X17H34B5T302PJ1 687 785 3 3 -
20X21H46B8RI1 - 441 6 8 294
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Contd of table 8

Class of Steel grad Yield | Ultimate | Elonga | Reductior Impact
steel stress, | strength| ion,d, | of area¥, | strength KCU
o, MPa| s, MPa| % % kJ/nf
Not less tha
35X18H24C21 294 549 20 25 -
Austenite | 31X19HO9MBBTJI 294 540 12 - 294
class | 12X18H1&J]1 196 392 13 18 196
110r13X26PJI 491 - 22 30 1962
130 14XMOAITT 441 883 50 40 2453
Marten- | 85X4M502B6J1 Not regulated
site (P6MAI)
90X4M4d2B6J1 Not regulated
(P6MAD2JT)
Alloy steel with special components, used in CMEAtries
Martensite | 15X14HT" 28¢ 481 15 50 294
Ferrite | 15X14H1T° 382 57¢ 15 50 441
08X12HA"CMJI 549 736 15 35 540
Austenite 4 12X21H5I'2CJI 34: 54¢ 22 2C 59(
Ferrite 12X21H5I2CTJI 343 54¢ 12 1C 19¢€
12X21H5I2CM2J1 343 54¢ 22 2C 59C
12X19H7T2CATT 240 481 20 30 590
12X21HT2CAJI 334 657 18 20 245
07X18H1a@2C2M21| 177 432 30 35 441
15X18H102C2M211| 216 432 30 35 785
15X18H10r2C2M2TJ1|  19€ 432 20 - -

.23 Characteristics of mechanical properties obtaidedng heat treatment
condition are indicated in table 12.

Note: Mechanical properties of steel grade 01®I1, 110'13®TJI and
120r10dJ1 is set as per the agreement of manufacturer astdroer.

3.11. Permissibility of unevenness as blowhole,opity etc and also their
dimension, quantity and position is indicated ie ttiesign document({l) and
standard technical documentatiGiil{T).

3.12. It is permissible to straighten (rectification ompage) the casting in
cold and hot condition, dimensions of straighteningcessary for tempering for
releasing of stress after straightening is inditate design document(l) and
standard technical documentati¢iiI{T).

3.13. It is necessary to check the de-carbonizadlhedayer of casting and its
depth as indicated in design documeKil) and technical documentation and

(HT).
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Complete removal of de-carbonized layer should msueed on the machining of
friction surfaces of casting and in places of clmgkhardness for machining
allowances.

3.12. Norms of additional parameters to be checked arengin design document
(K1) and (or) standard technical document/HT

3.13. Casting should have stamp of QAD of manufacturertiom unfinished
surface and marking in accordance with the requerémof design document and
technical standard documeit{ and HTI). Marking signs may be with moulding,
printed or stamped with indelible paint.

If it is not possible to mark and stamp due tofigumation and dimensions, batches
of casting should have a tag with marking and QA®np indicating the quantity of
casting in a batch. During continuous mass proonaif castings, the markings and
stamp should be in accordance with the instructafnthe design document amdl]
(or) technical standard document HIT

4. ACCEPTENCE

4.1. Casting is accepted in batches. The batch cordisise heat of casting.
As per the agreement of manufacturer, with custpmer permissible to mix castings
steel of similar grade with same or heat of differemelt, having passed heat
treatment in same or several changes in similaditions with necessary recording of
conditions with automatic devices.

The batch of castings, which are not heat treatedanufacturing plant, make up
as a set of castings of same heat.

For the casting, designed for the unit, which ibjsct to the acceptance of the
customer, the batch of castings should pass the-htesatment.

During mass production as per the agreement ofmidneufacturer and customer,
it is permissible to comprise batches of castireglsof similar grade with different
heat, manufactured as per same drawing, melteschénstock and having pass heat
treatment at one stage. During this it is perrhlssio indicate the batch number in
document regarding the quality together with hesmier.

During small batch of production, as per the ages@nof manufacturer and
customer, it is permissible to comprise batchemfoastings of steel of similar grade
with several heats; it is permissible to compriaéches from steel casting of similar
grade with different heats of smelting as per tpee@ament between the manufacturer
and user.

It is permissible to comprise batch of casting 8fanhd 2 groups near to
configuration and dimension, manufactured fromedtght drawings from steel of
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similar heat, having passed heat — treatment iflagicharge (heat).

4.2. Acceptance of remaining castings from batches alsth a@astings
rectified by welding with heat treatment, shoulddome as per the test results of main
batch, if the condition of heat treatment in bdth tases are similar and be approved
by statement of automatic devices or as per theltsesf tests of other batches of
same grade, heat treated simultaneously with tiaireng castings.

4.3. Batches of casting should be accompanied by docurmenquality
certifying, and indicating the following details:

Trademark of manufacturing plant;
Drawing No. or casting No.
conventional designation of casting;
Quantity and casting weight;
Batch no.;

Heat No.;

Steel grade;

Chemical analysis results;

Class of heat treatment;
Mechanical testing results;
Additional test results;

Present standard No.

4.4.  Selection of sample is carried out as per GOST 7&@6tion 2) for
checking according to chemical composition of steasting with requirements
indicated in table 1 and 2.

Checking of chemical composition of steel castsgarried out on each heat is
permissible.

It is permissible to check for chemical compositminstructural non-alloy and
alloy steel from same heat with set technologicatess, continue charge and melting
of steel of similar grade in furnace having capaoit not more than 3 tonnes for
casting of 1 group, capacity of not more than 500 kg — for iogsbf 2 and &
groups.

During mass production, the extent of checkinghamical composition is set as
per design documenk(I) and (or) technical standard document [BIT

4.5. For checking the casting in accordance with thesgme GOST,
acceptance, periodical and type tests are to beedaut. Type and scope of testing
is indicated in design documenit]{) and (or) technical standard document.

For checking the parameters in accordance withteehanical composition of
casting, the requirements of present standard doh éatch of casting, specimen in
number, as indicated in design documd®ii and (or) technical standard document
are to be cast.

Sample from similar or different castings are pesitle to cast as per
instructions in design documerit){) and (or) technical standard document [DIT
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As per the agreement between manufacturer androastot is permissible to
carryout the checking of mechanical propertiesteélsin casting, which are selected
from each batch in accordance with design docuifi€iff and (or) standard technical
document (HTI).

Checking the mechanical properties of steel ofilmgsih accordance with the
requirements of present standard category of dinersyto be carried out by the
manufacturer for each batch of castingahd 3 group.

It is permissible to carryout analysis of mechanemmponent, characteristics of
non-alloy structural steel with mathematical statss methods in accordance with
design documenK]l and standard technical document JHDn casting and in
accordance with the agreement of customer reprseztwho uses this product.

During mass production checking of mechanical pribge of steel is carried out
periodically as per design documé&iil and standard technical document/HT

4.6. Mechanical properties of cast steel are checkearemn sample during
tensile strength test and on two samples duringqanpend testing.

4.7. When unsatisfactory results are obtained duringnggven for a sample
for one of the characteristics of mechanical proger carryout repeat testing in
double quantity with samples, taken from specin@nsastings of the same batch and
heat or casting and specimens are subjected tatrbpat treatment and conduct test
for all mechanical properties.

4.8. Conformity of inner shape of casting with drawingdarequirements as
per para 3.5, 3.7 - 3.9 is checked for each bdtchsiings.

4.9. The dimensions of casting, which are subjectedgxk, and also type of
check and volume of selection is laid down in desigcument an& /1 (or) technical
standard document (HIJ) on casting.

4.10. Volume, period and checking methods of cast metaldcordance with
para 3.11 (magnetic and capillary flow detectdwminated with X — ray or gamma —
rays and others) is laid down in design docuni&hiand technical standard document
HT/I.

4.11. Volume and periodical testing of additional contoblaracteristics are
indicated in design documeK{] and (or) technical standard document/HT

5. TESTING METHODS

5.1. Chemical composition check is carried out as peSGQ2344, GOST 12345,
GOST 12346, GOST 12347, GOST 12348, GOST 12349,TGI2350, GOST
12351, GOST 12352, GOST 12354, GOST 12355, GOSH6,Z30ST 12357,
GOST 12359, GOST 12360, GOST 12361, GOST 20560,TGx2536.0...
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GOST 22536.5, GOST 22536.7...GOST 22536.14 or byrothethods, ensuring
accuracy as per the given standards.

5.2. Samples for determining chemical composition of steel is selected in
accordance with GOST 7565.

While melting the steel in furnaces having capaeftpot more than 500 kg, it is
permissible to select samples for determining chahdomposition in the middle of
heat and to use samples with weight of 200 g aneémo

While pouring one casting, selection of samplesnfiteat is done after casting
the mould/die.

It is permissible to use metal, taken from the peste for mechanical testing or
from the casting for determining mechanical comiparsi

The samples are marked with cast number.

5.3. Determination of mechanical properties of cast imtaarried out on
samples, which are taken from the test piecesunngl absence of test pieces, from
the castings.

Test piece is recommended to cast in the middpoafing of each smelting.

NOTE:The samples are manufactured as per the requitesheustomer.

5.4. Recommended configurations, dimensions of testegiend diagram of
cut samples are indicated in drawings 1 to 6.

For the casting, designed for units, which are extibjo the acceptance by
customer, test pieces as per drawings 2, 4, Stimmaaufactured.

The position of samples for testing stress androgbation of impact strength in
test pieces are not regulated and in drawings, dheyndicated conditionally.

The type of test piece is determined by the manuifeng plant.

While manufacturing casts, which are required imtlial checking of
mechanical properties, it is permissible to uset f@gces, dimensions, it is
permissible to use test pieces, dimensions andi@usito use test pieces, dimensions
and positions place which are indicated in desigicudhent and (or) standard
technical documentk(l and HTI) the place of positioning test pieces on casting,
designed for the item, is subjected to acceptagagsér, is set by the manufacturing
plant. Separation of test pieces from castings beagarried out after completion of
heat treatment.

The specifications for manufacturing test pieced aasting should be similar.
Test pieces or cut out from their manufacturingdetermines: mechanical properties
should undergo heat treatment, together with agstirthe given batch.

It is permissible to cast test pieces in sand dgticg (dry or raw) irrespective of
the method of casting
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Drawing 1

For thick-walled casting, it is permissible to cutt samples at a distance of not
more than 30 mm from the inner surface of casting.

5.5. Testing for stress is carried out as per GOST Jat®gamples type | —
IV No.4.

It is permissible to carryout testing on samplegypé Il — IV No.7.
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5.6. Determination of impact strength is carried outpas GOST 9454 or
samples type 1.

5.7. Test results of samples, having defects, connestitdthe conditions of
their casting (pits, foreign matter (impurity), le@d cracks and porosity etc).
Mechanical finish condition and testing conditioaye not be taken into
consideration. The defective samples are to baceg with new samples, taken out
from the pieces or casting.
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5.8. Determination of hardness — Brinell test as per GO$012,
determination of Rock well hardness GOST 9013.

5.9. Checking the inner shape of casting is carried asitper design
document and (or) standard technical document.

5.10. Determination of depth of de-carbonized layer asG@ST 1763.

5.11. Determination of heat tolerance as per GOST 6130.

5.12. Testing for resistance against inter-crystalliner@sion — as per GOST
6032.

NOTE:Methods of testing of steel, not included in GO&I32, is indicated in
design documenK{) and (or) standard technical document{/HT
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5.13. Testing for stress during increase of temperatsrearried out as per
GOST 9651, during decrease of temperature — aS@&T 11150.

5.14. Testing of (stress) rupture test — as per GOST3.014

5.15. Methods of special properties test, which is notntiomed in this
standard, should be indicated in the design doctuni€fd) and (or) standard
technical document (HT).

6. PACKING, TRANSPORTATION AND STORAGE

6.1. The rules for packing, transportation andagjerof castings are given in
design documenK{l) and (or) standard technical document [HI'Dn casting.
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APPENDIX |
Reference

AREA FOR USE OF STRUCTURAL ALLOQY STEEL
Table 9

Steel grade

Area for use

2001

Discs, sprockets, crown gear, drums and other ,p&wtavhich
requirements for strength and viscosity is presewotrking under
the influence of static and dynamic loads.

=

174

192

3501 Discs, sprockets, crown gear, drums, pulley ancerothleavily
loaded parts of excavators, bearing covers, arsl pin

20CJ1 Hydro-turbine body parts, working during temperatupto 458 C.

30rCJ Gear wheel, rollers, bands, crown gears, leveegis, pulley,
segments, columns, running wheel and other parts.

200 1dJ1 Frames, arms, body and other parts of wagons.

200J1 Casting parts of wagons, metallurgical and mireggipment

30XI'CdJI | Casting parts of excavators

450J1 Wear resistance casting parts for tractors andallaagical
equipment

32X06/1 Brackets, balances, rollers, other important pavith wall of
thickness upto 50 mm and general weight of parts 80 kg.

40XT1 Parts, which require increased strength, and wts®&ing in wear
and tear.

20XMJI Pinions, cross pieces, bushes, gear wheels, cylindands, ang
other body parts, which are required to work duriemperature
upto 500C.

20XM®JI | Mounting parts, body parts, cylinders, working dgriemperature
upto 546C.

20rHM®JT | Welded structure of high size, belt of cement feasa

35XMJI Pinions cross pieces, bushes, gearwheels, furrete, and other
important parts to which requirement of high stterend viscosity
Is present, working under the influence of statid dynamic loads|

30XHMJI | Important loading parts, to which the requiremainligh strength
and viscosity is present under the influence dficstand dynamic
load. During temperature 44D

35XI'CJI Gearwheel, sprockets, axles, shafts, coupling dhdraonnected

parts; from which increase in wear resistancessr@sal.
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Contd., Table

9

Steel of grade

Area for use

(&)

A3 74

14

2

35H'MJI Important loaded parts, to which high strength andficient
viscosity is required to be present, working unither influence of
static and dynamic loads.

20[1XJ1 -do-

08" JIHDJI Welded constructions, important parts with walckmess upto 70
mm, to which high strength and sufficient viscosiguired to be
present, working under the influence of static aydamic loads
during temperature upto 35G.

13XHADPTII Welded constructions, important load. Parts to whsaufficient
strength and viscosity is required to be presentking under the
influence of state and dynamic load during tempeeatipto 500°C.

12]IH2dJ1 Welded constructions, important load. Parts to whsufficient
strength and viscosity is required to be preseontking under the
influence of static and dynamic load during tempewupto 400°C|,

12IXHIM®JI | Welded constructions, important load. Parts to Whsufficient
strength and viscosity are required to be presemtking under the
influence of static and dynamic load.

23XI'C2MDJT Parts having important significance with wall tmelss upto 30 mn
working at cyclic, and impact load and impact obwand tear.

12X 3CI Critical high load parts with wall thickness up100 mm, working
in static and dynamic loading conditions.

25X2'HMDJI Critical parts of with wall thickness upto 50 mmonking in static
and dynamic loading conditions.

27X5I'CMJT Critical high loading parts with wall thickness a0 mm, working
in impact loading and impact of abrasive wear aaudl.t

30X3CI'MIJI Critical high loading parts with wall thickness a0 mm, to which
sufficient strength and viscosity is required tgopesent.

03H12X5M3TI1 | Critical high loading parts with wall thicknessta@00 mm

03H12X5M3TO -do-

JI
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APPENDIX 2
Reference
AREA FOR USE OF ALLOY STEEL WITH SPECIAL CHARACTERI STICS
Table 10
Grade of | Steel grade Main characteristics Branches of egiodin
steel
Alloy with special characteristics
20X131 To some extent less corrosion |iRarts, subject to impact load (turbine blades,

atmospheric conditions as compared witlydraulic press valves, cracking installation rfigfs,

steel grade 15X1B segments of nozzles, mold for glasses, frames of
door, domestic use objects and others), and alg® |un
which are subjected to functioning in relation lighs
corrosive medium (rain fall, moist, water solutions
with organic acid layer during room temperature.

Martensite | 08X14HIJI | Corrosion resistance in sea water and

atmospheric conditions corrosion resistanearts operating in sea water (propeller and others

is higher than steel grades 15XIL.3and

20X1311

09X16H4&JI | Corrosion — resistance.  High strengBarts with increased strength for aviation, chehica

during normal temperature, steady, agaiasid other branches of industries.

oxidation in atmospheric conditio

NS

during temperature upto 50C.
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Contd of table 10

Grade of
steel

Steel grade

Main characteristics

Branches of agibic

Martensite
steel

09X17H3CI

Corrosion — resistance steel.
durable during normal temperature.

Higl

nRarts with increased durability for aviation, cheahiand
other branches of industry, working in medium otidhe
aggressive (nitrogen and week organic acids, ocgamil
non-organic acid solutions)

20X5MJ1

Heat tolerance in hot petroleum fluig
containing sulphur compound. He
tolerance up to 660C.

I#\ccessories for oil refineries installation doublenace,
rdfody of pumps, and others. Parts, which are reduor
operation in oil refineries under
temperature upto 58@.

pressure dur

ng

20X8BJ1

Heat tolerance in more aggressive sulg
compound as compound with steel gr
20X5MJI. Heat tolerance up to 60G.

hthlose parts, operating in conditions of powerfufusu
aneg)oleum fluids under pressure during temperatpreo
575 C.

40X9C21

Heat tolerance during temperature up
800 C. Heat resistance up to 7aD.

Rarts, which are working for a long period undead
during temperature upto 70C (motor valves, grate ba
and fastening parts)

1

10X12H1JT

Cavitation proof. Corrosion and erosi
proof under conditions of flowing wate
Steel is not bent to temperit
embitterment, and not susceptible
flocculation.

owelded structural working hydro turbine compone
parts of hydro turbine (blades, parts with flow ey
ngarts), working in cavitational breakage.

to

nts,
/P

20X12BHM®DJI

Corrosion — resistance steel heat tolerg

riCasting parts of turbine (cylinders, nozzles, dragims

up to 656 C.

and fitting) with working temperature upto 60D.
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Contd.of Table 10

Grade of steel Steel grade Main characteristics Branches of agidic

Martensite — 15X13]1 Rust proof in atmospheric condition®arts with increased plasticity, subjected to dtesgt

Ferrite in river and tap water. Maximum rustturbine blades valves of hydraulic press, crackin
proof is achieved by heat treatment antstallation and others) and also units, subject
polishing functioning with regard to poor aggressive med

(rainfall, moisture, water solutions with organicich at
room temperature)

Ferrite 15X25T1 Rust proof, heat tolerance durinBarts, are not subject to the influence of direat
temperature up to 1180. possessindirect load (equipment for fussing nitrogen
satisfactory resistance for intgohosphoric acid), many other parts of chemical nmaxg
crystalline corrosion industry, among them working in conditions of cat

with carbonide, furnace fitting, plates and others)

Austenite — 08X15H4IMIJI | Rust proof in seawater and atmospheRarts, working in sea water (heavy load propeléer

martensite conditions. As compared with steddreaker and others)
08X14HJI, it is less sensitive to stress
concentrates.

08X14H7MIT | Rust proof. Parts, which are working at room ang temperature
(upto minus 19%C).
14X18H4A4J1 | Rust proof. Possess inclination to intéitting for chemical industries, collectors of exb#

crystalline corrosion more than stg

2alystem, furnace fitting parts and others.

grade 10X18H4.

to
um
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Contd., of Table 10

N

in

nce
furnace

o

of
80

Grade of Steel grade Main characteristics
steel Branches of application
Austenite -| 12X25H5TMbDJI Rust proof. Heat resistance upto 600 | Chemical industry fittings, aeronautical parts and
ferrite other brackets of industries and also parts, wgrkin
under high pressure upto 300 atmosphere (30 MPa)
16X18H12C4TO | Rust — proof. Welded unit, working in aggressive atmosphere, i
J particular for concentration of nitric acid duripg
temperature of 108.
35X23H7C1 Rust - proof in sulphurous atmospherBarts of tube steel of oil plants and other parts,
heat resistance during temperature upworking during temperature up to 1600
1000°C. Recommended to replace steel grade 40X24H112C
40X24H12C1 Rust - proof heat tolerance durinBarts, working in high, temperature and prese
temperature  upto 1000, heat (compressing blades and guide vane,
resistance. conveyor, screw conveyor, fastening parts and pther
20X20H14C21 Steel, heat tolerance upto 1000 - 105Q0°%yrnace conveyor, screw conveyor for segmentation
having resistance in  carbonizeand other parts, working at high temperatures aal
atmosphere condition.
10X18H3 3/12]1 Cavitation resistant, having high erosiddast blades and welded parts of working parts
resistance compared with steel grabgdro-turbine, working at stress, not exceeding
10X12H1J1 litres / hour in the area of 300 mm
Austenite | 10X18H4 Rust proof, heat tolerance up to 750] Fitting for chemical industries, collector of exlsau

In sulfurous atmosphere it is not resist
when the carbon contents in steel is
more than 0.07%, resistance against i
crystalline corrosion

retching corrosion and other parts working

ntemperature up to 400°C.

asystem, parts of furnace fittings, for containers,
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Contd., Table 10

Grade of
steel

Steel grade

Main characteristics

Branches of agibic

Austenite

12X18H9TI

Rust — proof. Heat tolerance upto 750
heat resistance during temperature U
600°C. Possesses high durability aga
gas and inter crystalline corrosion.

Eitting for chemical industries, collectors of exkf
Isystem, part of furnace fittings, container andecdor
resjeing baskets and parts.

10X18H11bJI

Rust proof. Heat resistance upto &DO
Insensitivity to the inter crystallin
corrosion.

The same parts and also parts of gas turbine fefrelift

esignificance, parts of turbo-compressors, workirig
small loads. Parts of cellulose apparatus, nitmp
food and soap manufacturing industries.

07X17H16TI

Rust proof. Possesses small magn

sensitivity, high stability against gas arskt for small magnetic sensitivity, high corros

inter crystalline corrosion, having gof
machinability by cutting.

diigtical cast shaping parts, to which requiremeares

pdtability and good machinability by cutting.

12X18H12M3TI

Rust proof, heat resistant, not subjecte
inter  crystalline  corrosion
temperature upto 88@.

durincacids, and also part, working for long periods ur

dRarts resistant, to phosphorous, formic, aceticcner

load during temperature upto 80D.

55X1814C2T1

Rust proof steel, heat tolerance up
temperature of 95@, it is not resistant i
sulfurous atmosphere.

Those parts, which are manufactured from steelgy
N40X24H12CI

15X23H18I

Heat resistance upto 9@  During
temperature of 600 — 80fC, prone td
embrittlement due to formation of sigm:
phase.

Installation parts for chemical, oil and automol
industries, gas line, heating chambers of exhaausty,
aFurnace fitting parts, which do not require h
mechanical strength (may be used for hea

] a

on

de

rad

Dile

gh
ting

resistance components).
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Contd., Table 10

I

Grade of
stee Steel grad Main characteristic Branches of applicatic
Austenitg 20X25H19C21 Rust proof, heat resistant upt@onverts for annealing, furnace, parts and boxas cfse
temperature 1100C. hardening.

18X25H19C1 Rust — proof, acid resistance, heBarts of steam and gas turbines boiler installatioim and
tolerance. blades of compressors, and nozzle assembly ofnidond othe

parts, working during high temperature.

A5X1T13H3OJI Rust — proof, corrosion proof inParts of tempering hardened and connection of d@siahearth
sulphurous atmosphere. Heat tolerangkates, containers, crucibles for salt bath furree other parts
during temperature upto 98D, heat working during high temperatures. It is recommehttereplace
resistance steel grade 40X24H12C

35X18H24C21 Rust — proof. Heat resistance upto 11®arts working during high temperature in highlydaaondition
— 1200C temperature, heat toleranc¢éfurnace conveyors, worm conveyors, fastening parts
Heat resistance steel

31X19HOMBBTIJI Heat resistance steel Working wheel of turbines, turbo compressors, tnebiand

adjusting apparatt
12X18H1BJ1 Rust — proof, heat resistance up to B50ast parts of power plant with prolonged jobs dyrB00 —
C 650°C and restricted up to 780.

08X17H34B5T302 | Heat resistance during temperature upNwzzle and working blades of gas turbines, cadtlack rotors

PJI 1000 C. and other parts, working during temperature up0@ &.

15X18H22B6M2PI1 | Heat resistance during temperature upEngine parts of aviation industries (working ana@zie blade of
1000 C. Heat tolerance duringgas turbine and others)
temperature up to 88C.

20X21H46B8P1 Heat resistance during temperature upEogine parts of aviation industries (working andzie blades o

1000C. Heat tolerance durin

temperature up to 88@

goas turbine and others)

f
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Contd., Table 10

Grade of
steel Steel grade Main characteristics Branches of application
Austenite | 110131 High resistance to wear during simultanepBsedy of rotational and spherical grinder, jaw
action of high pressure or impact load. breaker, tram and railway indicators and cross
connection, caterpillar tracks, star wheel, bucket
excavators and other parts, working at impact
wear.
1107130TJI High resistance to impact abrasive wear, hiBbdy of rotational and spherical grinder, jaw
cold strength. breaker, tram and railway indicators and cross
connections caterpillar tracks, star wheels, bugcket
excavators, and other parts, working at impact
wear; parts of metallurgical and mining
equipment.
130r14XM®AJI | High resistance to wear during simultanepBsedy of rotational and spherical grinder, jaw
action of high pressure or impact load. Hjditeaker, tram and railway indicators and cross
resistance (durability) against wear and teaonnections, caterpillar tracks, star wheels, bucke
high cold strength. Retains high values| excavators and other parts, working at impact
impact viscosity in stress conditions (in theear.
process of operation of parts)
1200 100J1 High resistance against wear and tear. Units of caterpillar (of tracks) and other parts,
working in wear and tear conditions.
110r13X26PJI | High resistance to wear during simultanepker special production.

operation of high pressure or impact loading
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Contd., Table 10

Martensite 85X4M502B€JI | High wear resistant, heat proof. Cast tools, which are obtained by subseq
(P6MY) method of plastic hot deformations (forging,
hot extrusion) and or cast metal cutting tool
(used for castings of'Iigroup).
00X4M4d2B6JT | High wear resistant, heat proof. - do-
(P6M4D2T)
Alloy with special characteristics, used in contrac
Between CMEA countries
Martensite | 15X14H1 Rust proof in water, moisture, diluted nitfilsed under contract obligations
— Ferrite acid and poor organic acids; high resistance
against cavitation.
08X12H4A"CMJI | Rust proof in water, moisture diluted nitric acidsed under contract obligations
and organic acids
Austenite — 12X21H32CJ1 | Rust — proof in water, in nitric acid, dilutetdsed under contract obligations
Ferrite sulphuric acid and mild or diluted organic acjds
12X21HT°2CTJI | Rust proof in air, in nitric acid, dilutegdJsed under contract obligations
sulphuric acid and mild or diluted organic
acids, highly resistant against inter crystalline
corrosion than steel 10X18H9

uent
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Contd.,
Grade of Steel grade Main characteristics Branches of agibic
steel
Austenite -12X21H5I'2CM2]T | Rust proof in series of non-organic andsed under contract obligations
Ferrite organic acids
12X19HT2CAJI | Rust proof in air, in nitric acid, diluted -do —
sulfuric acid and mild or diluted organic
acids
12X21HT2CAJI | Rust proof in air, in nitric acid, very diluted -do —
sulfuric acid and mild or diluted organic
acids
07X18H102C Rust proof in series of non-organic and -do —
2M2J1 organic acids, more resistant against inter
crystalline corrosion than steel grade
15X18H1a2C2M2J1
15X18H1a2C Rust proof in series of non-organic and - do-
2M2J1 organic acids
15X18H10°2C Rust proof in series of non-organic and -do —
2M2TJ1 organic acids, more resistant against inter

crystalline corrosion than steel gra
15X18H1a2C2M2J1

de
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APPENDIX 3
For reference

CONDITIONS OF HEAT TREATMENT OF STRUCTURAL

Table 11

Mode of heat treatment

Grade of stee Normalizing and tempering Hardening and tempering
Normalizing Tempering Hardening | Tempering
Temperature, °C

151 910-930 or - - -

910 - 930 670 - 690 - -
2011 880 - 900 or - - -

880- 90C 630- 65C - -
2571 880 - 900 610 - 630 870 - 890 610 - 630
3011 880 - 900 610 - 630 860 - 880 610 - 630
38J1 860- 88( 600- 63C 860- 88C 600- 63C
4071 860 - 880 600 - 630 860 - 880 600 - 630
4571 860 - 880 600 - 630 860 - 880 600 - 630
501 860- 88C 600- 63C 860- 88C 600- 63C
2001 880 - 900 600 - 650 870 - 890 620 - 650
3501 880 - 900 600 - 650 850 - 860 600 - 650
2Crci 870- 89C 570- 60C - -
30rCJ1 870 - 890 570 - 600 920 - 950 570 - 650
20r'10J1 930 - 970 600 - 650 - -
2001 920- 96( 600- 65C - -
30XT'CDJI 900 - 930 600 - 650 900 - 920 630 - 670
450]1 880 - 920 600 - 650 880 - 920 600 - 650
32X0€J1 - - 890- 91C 620- 66(
40XJ1 - - 850 - 870 600 - 650
20XMJI 880 - 890 600 - 650 - -
20XM®JI 970 - 1000 and 710 - 740 - -

960 - 980
2CCHM@JI 910- 93C 600- 65C 910- 93C 640- 66C
35XMJI 860 - 880 600 - 650 860 - 870 600 - 650
30XHMJI 860 - 880 600 - 650 860 - 870 600 - 650
35XT'CJI 870 - 890 570 - 600 870 - 880 630 - 670
35HIMJI - - 860 - 880 600 - 650
201XJ1 880- 89C 560- 60C 880- 89C 560- 60C
08I’ TH®JT 920 - 950 or - - -

920- 95C 590- 65C - -
13XHADTII 950 - 970 or - - -

900 - 920 530 - 560 - -
12]IH2®JT 910 - 930 530 - 560 - -

or
Preliminary treatme Final treatmer

940 - 950 - 890 - 910 560 - 600
12IXH1IMDJI 940 -960 or - - -

890- 91C 520- 63C 890- 91C 520- 63C
23XTC2MDJI Preliminary treatment Final treatment

1000 - 1040 | 720 - 740 1000 - 1020 | 180 - 220
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Contd.,of Table 11

Grade of steel

Mode of heat treatment

Normalizing and tempering

Hardening and tempering

Normalizing | Tempering

Hardening | Tempering

Temperature, °C

12X73CJ Preliminary treatment Final treatment
940-960 | 650 - 720 880-900 | 200 - 250
25X2rHM@JT Preliminary treatme| Final treatmer
900-950 | 650 - 700 880-920 | 630 - 700
25X2IHM@J1? Preliminary treatment Final treatment
900-950 | 660- 68C 900- 95( | 260- 30C
27X5I'CMII Preliminary treatment Final treatment
970-990 | 700 - 720 980 -1000 | 200 - 220
30X3CIMII Preliminary treatme| Final treatmer
970-990 | 700 - 720 980-1000 | 200 - 220
Structural alloy steel used in contract between @MBuntries
1501 90C-92C 55C-65C - -
3001 860-890 550-650 840-860 570-610
45'J1 870-890 570-600 840-860 600-650
7001 79(-82C 58C-65C - -
55CJI 840-880 650-720 820-850 650-720
40r'1.50J1 - - 860-870 640-660
15XJ1 90C-93C 55C-65C - -
30XJ1 900-920 550-650 890-910 620-660
25XT'J1 - - 860-890 500-680
35XT'J1 85(-88C 55C-65C 84(-86( 50C-68C
50XTJ1 820-850 620-650 830-850 620-650
60XT"J1 850-890 630-680 - -
70X21J1 82(-86C 63C-68C - -
35XT'DJI 85(C-89C 70C-74C 84(-88C 70C-74C
40X DJI 870-890 500-520 870-890 500-520
30XMJI 85(C-89C 55C-65C 84(-87C 53C-67C
40XMJT 85(-88C 55C-65C 83C-86C 53C-67C
40XHJI 860-900 550-650 830-870 550-650
40XH2J1 860-900 550-650 830-870 550-650
30XT"'1L.5SMOPJI 91(-96C - 87C-89C 22(-28C
40I'TJI 870-920 620-660 680-880 620-660
75XHM®JT 840-870 630-670 - -
2CCHMIOJI 88(C-92C 60C-70C - -

1.2 Conditions of heat treatment, ensuring attainmefitthe level of mechanical

characteristics is indicated in table 7.

NOTE:

1. For steel grade 401 it is permitted to temper after normalizing.

2. For steel grade 233C2M®JI the indicated conditions of preliminary heat tneant
may be replaced by hardening with tempering, ammgak tempering.

3. For steel grades 03H12X5M3Tand 03H12X5M3TOJI, it is recommended to apply
heat treatment as per conditions: Homogenizatidgaraperature of 1180 — 120G; hardening with
1000°C; age hardening at temperature 800
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APPENDIX 4
Recommended

HEAT TREATMENT CONDITIONS OF ALLOY STEEL
WITH SPECIAL CHARACTERISTICS

Table 12
Grade of Grade Recommended heat treatment mode
steel
20X5MJ1 Annealing at temperature 940 — 960°C, normalizing
940 — 960°C, cooling in air; tempering at 680 —°2(
cooling in air.
20X8BJ1 - do-—
20X131 Annealing at 940 — 960C; hardening at 1040 |
1060°C, cooling in oil or in air; tempering 740| —
760°C, cooling in air.
08X14HIJI Hardening 1000 — 1200°C, cooling in air; tempeting
660 — 700°C, cooling in air.
09X16H4JT Normalizing at 1040 - 1060°C, cooling in air;
tempering at 600 — 620°C, cooling in air; harderang
950 — 1050°C, cooling in oil or in air; temperingc&s0
— 620°C, cooling in air.
09X16H4JT° Normalizing at 1040 - 1060°C cooling in air;
Martensite tempering at 600 — 620°C, cooling in air; harderang
950 — 1050°C, cooling in oil; tempering at 290
310°C, cooling in air.
09X17H3CT Annealing at 660 — 670°C; hardening 1040 — 1060°C
cooling in oil; Tempering 300 — 350°C, coolingaim.
09X17H3CT° Hardening at 1040 — 1060°C, cooling in oil; tempgti
at 540 — 560°C cooling in air.
09X17H3CT Tempering at 670 — 690°C, cooling in air.
40X9C21 Without heat treatment
10X12HI0J1 Normalizing 940 — 960°C, cooling in air or hardenin
at 950 — 1050°C temperature, cooling at the rat@0of
°C / per hour; tempering 650 — 680°C.
20X12BHM®JI | Annealing, tempering at 710 — 730°C, 10 — 15 hours

cooling in furnace upto 200°C; repeated normaliz
1100 and 1050°C, cooling at the rate of not leas th

ng
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Appendix to table 12

Grade of Grade Recommended heat treatment mode
steel
Martensite 20X12BHM®JI 300°C/ hour, blow air; Tempering at 710 — 730PC,
10 — 15 hours, cooling in furnace upto 200°C, small
casting (thickness of wall upto 5 mm) may |be
subject to single normalizing at temperature ofQL07
—1090°C.
Martensite| 15X131 Annealing at temperature 940 — 960°C; hardening at
— Ferrite 1040 — 1060°C, cooling in water, oil or in dir,
tempering at 740 — 760°C, cooling in air.
Ferrite 15X25T1 Without heat treatment
Austenite | 08X15H414J1 Hardening at 1030 -1050°C, cooling in air
- Tempering at 600 — 620°C , with cooling in air.
martensite| 08X14H17M1 Hardening at 1090 — 1110°C in inert environment,
cooling in air, cold hardening at minus 5076°C.
Tempering at 250 — 350°C cooling in air.
14X18HA 41 Hardening at 1020 — 1070°C, cooling in water
Austenite [12X25H5TMDJI Hardening at 1140 — 1160°C with cooling in furnace
— Ferrite up to 970 — 990°C and further in oil.
35X23H7C1 Without heat treatment
40X21H12C1 Hardening at 1040 — 1060°C, cooling in water,| oil
or air.
20X20H14C21 Normalizing at 1100 — 1150°C cooling in air.
16X18H12C4TFOJI | Hardening at 1150 — 1200°C cooling in air
10X18HI 3/12]1 Normalizing 1070 - 1100°C, cooling in air,
tempering (I time) 790 — 810°C, cooling upto
20°C, tempering (2 time) during 590 — 610°C
Austenite | 10X18H™ Hardening at 1050 — 1100°C, cooling in water,| oil
or in air.
07X17H16TI Hardening at 1050 — 1100°C, cooling in water
12X18HITI Hardening at 1050 — 1100°C, cooling in water,| oil

or air.
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Appendix to table 12

Grade of Grade Recommended heat treatment mode
steel
10X18H116JI Hardening at 1100 — 1150°C, cooling in water
12X18H12M3T1 Hardening at 1100 — 1150°C, cooling in water
55X18°14C2T1 Without heat treatment
15X23H181 Hardening at 1050 — 1100°C, cooling in water
20X25H19C21 Hardening at 1090 — 1110°C, cooling in water
18X25H190C1 Hardening at 1090 — 1110°C, cooling in water
oil or in air
A5X1M13H30J1 Without heat treatment
15X18H22B6M2B1 Ageing at 790 — 810°C, for 12 — 16 hours
cooling in air.
08X17H34B5T302PJI | Hardening at 1140 — 1160°C, cooling in water
_ age hardening 740 — 760°C, 32 hours
Austenite [ 20x21H46B8BI Ageing at 890 — 910°C, for 5 hours cooling in
air.
35X18H24C21 Hardening at 1140 — 1160°C, cooling in water
31X19HOMBBTIJI Hardening at 1150 — 1180°C, cooling in water,
age hardening 700 — 800°C
12X18H1ABJ1 Hardening at 1170 — 1190°C, cooling in air;
double age hardening 790 — 810°C, 10 hours
and 740 — 760°C, 16 hours
110r13X26PJI Hardening at 1050 — 1100°C, cooling in water
110r130TII Hardening at 1050 — 1100°C, cooling in water
1307 14XMDAJT Hardening at 1120 — 1150°C, cooling in water
120010dJ1 Hardening at 1050 — 1100°C, cooling in water
11001371 Hardening at 1050 — 1100°C, cooling in water
85X4M502b6l1 Annealing at 860 — 880°C, hold it at same
(P6MY) mode then cooling at furnace upto 740 —
760°C, hold it at same mode, cooling |in
Martensite furnace upto 500°C, cooling in air.
90X4M4b2B6J1 Annealing at temperature 860 — 880°C, hold|it
(P6M4d2J1) at same mode, cooling at furnace up to 740
760°C, hold it at same mode, cooling at furnace

upto 500°C, cooling in air.
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Grade of
steel

Grade

Recommended heat treatment mode

Alloy steel with special characteristics, used inantract between CMEA countries

Martensite | 15X14HT" Normalizing temperature 930 - 950°C,
— Ferrite cooling in air, tempering 680 — 740°C, cooling
in furnace or in air.
15X14HT1° Homogenizing temperature 1020 — 1100°C,
cooling in air, normalizing temperature 930 —
950°C, cooling in air, tempering 680 — 7407C,
cooling in furnace or in air
08X12H4 CMJI Normalizing at temperature 950 — 1050fC,

cooling in air or still cooling in air, temperin

g

during temperature 570 — 620°C, cooling| in
furnace or in air.
Austenite - 12X21H372CJ1 Hardening at 1050 — 1100°C, cooling in water
Martensite or in air
12X21H32CTII Hardening at 1050 — 1100°C, cooling in water
or in air
12X21HT2CM2J1 Hardening at 1050 — 1100°C, cooling in water
or in air
12X19HT2CAII Hardening at 1050 — 1100°C, cooling in water
or in air
12X21HT 2CAII Hardening at 1050 — 1100°C, cooling in water
or in air
07X18H102C2M21 | Hardening at 1050 — 1100°C, cooling in water
or in air
15X18H1a2C2M2I1 | Hardening at 1050 — 1100°C, cooling in water
or in air
15X18H1a@2C2M2TI1 | Hardening at 1050 — 1100°C, cooling in water

or in air

1.2 3heat treatment modes ensuring the mechanical akaistics, indicated in

table 8.
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Replacement to GOST 977 — 75, GOST 2176 — 77.
REFERENCE TECHNICAL DOCUMENT
GOST standard number Point GOST standard Point
number number
number
GOST 1497 - 84 55 GOST 12357 - 81 5.1
GOST 1763 — 68 5.10 GOST 12359 -81|5.1
GOST 3212 - 80 3.4 GOST 20560 — 81 5.1
GOST 6032 — 84 5.12 GOST 22536.0-87 5.1
GOST 6130 -71 5.11 GOST 22536.1-88 5.1
GOST 7565 — 81 44,5 GOST 22536.2-87 5.1
GOST 9012 - 59 5.8 GOST 22536.3-88 5.1
GOST 9213 - 59 5.8 GOST 22536.4-88 5.1
GOST 9454 - 78 5.6 GOST 22536.5-87 5.1
GOST 9651 — 84 5.13 GOST 22536.7 — 8§&6.1
GOST 10145 - 81 5.14 GOST 22536.8-87 5.1
GOST 11150 — 88 5.13 GOST 22536.9-88 5.1
GOST 12344 — 88 5.1 GOST 22536.10 —88 5.1
GOST 12345 — 88 5.1 GOST 22536.11 —|&1
GOST12346 — 78 5.1 GOST 22536.12 —|88 5.1
GOST 12347 — 77 5.1 GOST 22536.14 —-88 5.1
GOST 12348 — 78 5.1 GOST 26645 — 85 3.4
GOST 12349 — 83 5.1 CT3AB 4559-84 Introductory
GOST 12350 - 78 5.1 part
GOST 12351 - 81 5.1 CT3B 4561-84 Introductory
GOST 12352 — 81 5.1 part
GOST 12354 — 81 5.1 CT3B 4563-84 Introductory
GOST 12355 - 78 5.1 part
GOST 12356 — 81 5.1




