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Non – observance of standard is dealt as per rules


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


As far as norms of chemical composition, the standard pertains to all the other types of rolled stocks, ingots, forgings and stampings. 

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

1. CLASSIFICATION


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

Quality;

High quality  - A;

Very high quality  - Ш.

Note: -

1. The steel of electro slag re-melting belongs to very high quality steel.

2. (Deleted, Amendment No. 2)

1.2 Depending upon the main alloying elements, steel is divided into following groups:


Chromium, manganese, chromium-manganese, chromium-silicon, chromium-molybdenum, chromium-molybdenum-vanadium, chromium-vanadium, nickel-molybdenum, chromium-nickel and chromium-nickel with boron, chromium-silicon-manganese, and chromium-silicon-manganese-nickel, chromium-manganese-nickel and chromium-manganese-nickel with titanium and boron, chromium-nickel-molybdenum,

Chromium-nickel-molybdenum-vanadium and chromium-nickel-vanadium, chromium-aluminium and chromium-aluminium with molybdenum, chromium-manganese-nickel with molybdenum, chromium-manganese-nickel with molybdenum and titanium.

(Amended addition, Amendment No. 3) 

1.3
As per the types of processing, the rolled stock is divided as follows:

hot rolled and forged (including with turned or roughened surfaces):

calibrated;

with special surface finish.

1.4 Depending upon the surface quality, the hot rolled and forged stock is divided into following groups: 1, 2, 3

1.5 According to condition of materials, rolled stock is manufactured:

without heat treatment;

heat treatment  - T;

cold worked - H (for calibrated and with special surface finish of rolled stock).

1.3 – 1.5. (Amended edition, Amendment No. 5).
2a. Assortment 

2a.1. Assortment of rolled stock should correspond to the requirements of GOST 2591 – 88, GOST 2590 – 88, GOST 2879 – 88, GOST 103 – 76, GOST 1133 – 71, GOST 7417 – 75, GOST 8559 – 75; GOST 8560 – 78, GOST 14955 – 77 and other standard technical documents. 

(Amended edition, Amendment No. 5).

Example of conventional designation: 

Hot rolled stock, square, having side of square 46 mm, normal accuracy of rolling B as per GOST 2591 – 88, grade 18ХГТ, surface quality of group 2, heat treated T: 
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As well as, round having diameter 80 mm, normal accuracy of rolling B as per GOST 2590 – 88, grade 18Х2Н4МА, surface quality of group 1, mechanical properties of make 2, heat treated T: 

 


[image: image2.wmf]71

4543

GOST

T

2

1

MA

4

H

2

X

18

88

2590

GOST

B

80

Round

-

-

-

-

-

-


As well as, strip having thickness 20 mm, width 75 mm as per GOST 103 – 76, grade 25ХГТ, surface quality of group 3, mechanical properties of make 1, without heat treatment:
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Calibrated rolling stock, round having diameter 15 mm, with limit deviation as per h11 according to GOST 7417 – 75, grade 40ХН2МА, surface quality of group Б as per GOST 1051 – 73, with checking of mechanical properties M, cold worked H: 
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Rolling stock with special surface finish, round having diameter 8.5 mm with limit deviations as per h9 and surface quality of group B as per GOST 14955–77, Grade 12ХН3A with standardized hardenability П, heat treatment T:
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(Amended edition, Amendment No. 5).

2. technical requirements

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

(Amended edition, Amendment No. 5)

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

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

Table 1

	Group of steel 
	Grade of steel
	Mass fraction of elements, % 

	
	
	Carbon
	Silicon
	Manganese
	Chromium
	Nickel
	Molybdenum
	Aluminium
	Titanium
	Vanadium

	Chromium 
	15Х
	0.12-0.18
	0.17-0.37
	0.40-0.70
	0.70-1.00
	–
	–
	–
	–
	–

	
	15ХA
	0.12-0.17
	0.17-0.37
	0.40-0.70
	0.70-1.00
	–
	–
	–
	–
	–

	
	20Х
	0.17-0.23
	0.17-0.37
	0.50-0.80
	0.70-1.00
	–
	–
	–
	–
	–

	
	30Х
	0.24-0.32
	0.17-0.37
	0.50-0.80
	0.80-1.10
	–
	–
	–
	–
	–

	
	30ХPA
	0.27-0.33
	0.17-0.37
	0.50-0.80
	1.00-1.30
	–
	–
	–
	–
	–

	
	35Х
	0.31-0.39
	0.17-0.37
	0.50-0.80
	0.80-1.10
	–
	–
	–
	–
	–

	
	38ХA
	0.35-0.42
	0.17-0.37
	0.50-0.80
	0.80-1.10
	–
	–
	–
	–
	–

	
	40Х
	0.36-0.44
	0.17-0.37
	0.50-0.80
	0.80-1.10
	–
	–
	–
	–
	–

	
	45Х
	0.41-0.49
	0.17-0.37
	0.50-0.80
	0.80-1.10
	–
	–
	–
	–
	–

	
	50Х
	0.46-0.54
	0.17-0.37
	0.50-0.80
	0.80-1.10
	–
	–
	–
	–
	–

	Manganese
	15Г
	0.12-0.19
	0.17-0.37
	0.70-1.00
	–
	–
	–
	–
	–
	–

	
	20Г
	0.17-0.24
	0.17-0.37
	0.70-1.00
	–
	–
	–
	–
	–
	–

	
	25Г
	0.22-0.30
	0.17-0.37
	0.70-1.00
	–
	–
	–
	–
	–
	–

	
	30Г
	0.27-0.35
	0.17-0.37
	0.70-1.00
	–
	–
	–
	–
	–
	–


Continuation table 1

	Group of steel 
	Grade of steel
	Mass fraction of elements, %  

	
	
	Carbon
	Silicon
	Manganese
	Chromium
	Nickel
	Molybdenum
	Aluminium
	Titanium
	Vanadium

	Manganese  
	35Г
	0.32-0.40
	0.17-0.37
	0.70-1.00
	–
	–
	–
	–
	–
	–

	
	40Г, 40ГP
	0.37-0.45
	0.17-0.37
	0.70-1.00
	–
	–
	–
	–
	–
	–

	
	45Г
	0.42-0.50
	0.17-0.37
	0.70-1.00
	–
	–
	–
	–
	–
	–

	
	50Г
	0.48-0.56
	0.17-0.37
	0.70-1.00
	–
	–
	–
	–
	–
	–

	
	10Г2
	0.07-0.15
	0.17-0.37
	1.20-1.60
	–
	–
	–
	–
	–
	–

	
	30Г2
	0.26-0.35
	0.17-0.37
	1.40-1.80
	–
	–
	–
	–
	–
	–

	
	35Г2
	0.31-0.39
	0.17-0.37
	1.40-1.80
	–
	–
	–
	–
	–
	–

	
	40Г2
	0.36-0.44
	0.17-0.37
	1.40-1.80
	–
	–
	–
	–
	–
	–

	
	45Г2
	0.41-0.49
	0.17-0.37
	1.40-1.80
	–
	–
	–
	–
	–
	–

	
	50Г2
	0.46-0.55
	0.17-0.37
	1.40-1.80
	–
	–
	–
	–
	–
	–

	
	47ГT
	0.44-0.52
	0.10-0.22
	0.90-1.20
	–
	–
	–
	–
	0.06-0.12
	–

	Chromium- Manganese 
	18ХГ
	0.15-0.21
	0.17-0.37
	0.90-1.20
	0.90-1.20
	–
	–
	–
	–
	–

	
	18ХГТ
	0.17-0.23
	0.17-0.37
	0.80-1.10
	1.00-1.30
	–
	–
	–
	0.03-0.09
	–

	
	20ХГP
	0.18-0.24
	0.17-0.37
	0.70-1.00
	0.75-1.05
	–
	–
	–
	–
	–


Continuation table 1

	Group of steel 
	Grade of steel
	Mass fraction of elements, %  

	
	
	Carbon
	Silicon
	Manganese
	Chromium
	Nickel
	Molybdenum
	Aluminium
	Titanium
	Vanadium

	Chromium- manganese 
	27ХГP
	0.25-0.31
	0.17-0.37
	0.70-1.00
	0.70-1.00
	–
	–
	–
	–
	–

	
	25ХГТ
	0.22-0.29
	0.17-0.37
	0.80-1.10
	1.00-1.30
	–
	–
	–
	0.03-0.09
	–

	
	30ХГТ
	0.24-0.32
	0.17-0.37
	0.80-1.10
	1.00-1.30
	–
	–
	–
	0.03-0.09
	–

	
	40ХГТP
	0.38-0.45
	0.17-0.37
	0.80-1.00
	0.80-1.10
	–
	–
	–
	0.03-0.09
	–

	
	25ХГM
	0.23-0.29
	0.17-0.37
	0.90-1.20
	0.90-1.20
	–
	0.20-0.30
	–
	–
	–

	
	38ХГM
	0.34-0.40
	0.17-0.37
	0.60-0.90
	0.80-1.10
	–
	0.15-0.25
	–
	–
	–

	Chrome-silicon  
	33ХС
	0.29-0.37
	1.0-14
	0.30-0.60
	1.30-1.60
	–
	–
	–
	–
	–

	
	38ХС
	0.34-0.42
	1.0-1.4
	0.30-0.60
	1.30-1.60
	–
	–
	–
	–
	–

	
	40ХС
	0.37-0.45
	1.2-1.6
	0.30-0.60
	1.30-1.60
	–
	–
	–
	–
	–

	Chrome-molybdenum and chrome-molybdenum-vanadium 
	15ХM
	0.11-0.18
	0.17-0.37
	0.40-0.70
	0.80-1.10
	–
	0.40-0.55
	–
	–
	–

	
	20ХM
	0.15-0.25
	0.17-0.37
	0.40-0.70
	0.80-1.10
	–
	0.15-0.25
	–
	–
	–

	
	30ХM
	0.26-0.34
	0.17-0.37
	0.40-0.70
	0.80-1.10
	–
	0.15-0.25
	–
	–
	–


Continuation table 1

	Group of steel 
	Grade of steel
	Mass fraction of elements, %  

	
	
	Carbon
	Silicon
	Manganese
	Chromium
	Nickel
	Molybdenum
	Aluminium
	Titanium
	Vanadium

	Chrome-molybdenum and chrome-molybdenum-vanadium  

	30ХMA
	0.26-0.33
	0.17-0.37
	0.40-0.70
	0.80-1.10
	–
	0.15-0.25
	–
	–
	–

	
	35ХM
	0.32-0.40
	0.17-0.37
	0.40-0.70
	0.80-1.10
	–
	0.15-0.25
	–
	–
	–

	
	38ХM
	0.35-0.42
	0.17-0.37
	0.35-0.65
	0.90-1.30
	–
	0.20-0.30
	–
	–
	–

	
	30Х3MФ
	0.27-0.34
	0.17-0.37
	0.30-0.60
	2.30-2.70
	–
	0.20-0.30
	–
	–
	0.06-0.12

	
	40ХMФA
	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-vanadium  
	15ХФ
	0.12-0.18
	0.17-0.37
	0.40-0.70
	0.80-1.10
	–
	–
	–
	–
	0.06-0.12

	
	40ХФA
	0.37-0.44
	0.17-0.37
	0.50-0.80
	0.80-1.10
	–
	–
	–
	–
	0.10-0.18

	Nickel-molybdenum  
	15Н2M (15НM)

20Н2M (20НM)
	0.10-0.18
	0.17-0.37
	0.40-0.70
	–
	1.50-1.90
	0.20-0.30
	–
	–
	–

	
	
	0.17-0.25
	0.17-0.37
	0.40-0.70
	–
	1.50-1.90
	0.20-0.30
	–
	–
	–

	Chrome-nickel and chrome-nickel with boron 
	12ХН
	0.09-0.15
	0.17-0.37
	0.30-0.60
	0.40-0.70
	0.50-0.80
	–
	–
	–
	–

	
	20ХН
	0.17-0.23
	0.17-0.37
	0.40-0.70
	0.45-0.75
	1.00-1.40
	–
	–
	–
	–

	
	40ХН
	0.36-0.44
	0.17-0.37
	0.50-0.80
	0.45-0.75
	1.00-1.40
	–
	–
	–
	–


Continuation table 1

	Group of steel 
	Grade of steel
	Mass fraction of elements, %  

	
	
	Carbon
	Silicon
	Manganese
	Chromium
	Nickel
	Molybdenum
	Aluminium
	Titanium
	Vanadium

	Chrome-nickel and chrome-nickel with boron 
	45ХН
	0.41-0.49
	0.17-0.37
	0.50-0.80
	0.45-0.75
	1.00-1.40
	–
	–
	–
	–

	
	50ХН
	0.46-0.54
	0.17-0.37
	0.50-0.80
	0.45-0.75
	1.00-1.40
	–
	–
	–
	–

	
	20ХHP
	0.16-0.23
	0.17-0.37
	0.60-0.90
	0.70-1.10
	0.80-1.10
	–
	–
	–
	–

	
	12ХН2
	0.09-0.16
	0.17-0.37
	0.30-0.60
	0.60-0.90
	1.50-1.90
	–
	–
	–
	–

	
	12ХН3A
	0.09-0.16
	0.17-0.37
	0.30-0.60
	0.60-0.90
	2.75-3.15
	–
	–
	–
	–

	
	20ХН3A
	0.17-0.24
	0.17-0.37
	0.30-0.60
	0.60-0.90
	2.75-3.15
	–
	–
	–
	–

	
	30ХН3A
	0.27-0.33
	0.17-0.37
	0.30-0.60
	0.60-0.90
	2.75-3.15
	–
	–
	–
	–

	
	12Х2Н4A
	0.09-0.15
	0.17-0.37
	0.30-0.60
	1.25-1.65
	3.25-3.65
	–
	–
	–
	–

	
	20Х2Н4A
	0.16-0.22
	0.17-0.37
	0.30-0.60
	1.25-1.65
	3.25-3.65
	–
	–
	–
	–

	Chrome-silicon-manganese and chrome-silicon-manganese-nickel
	20ХГСA
	0.17-0.23
	0.9-1.2
	0.80-1.10
	0.80-1.10
	–
	–
	–
	–
	–

	
	25ХГСA
	0.22-0.28
	0.9-1.2
	0.80-1.10
	0.80-1.10
	–
	–
	–
	–
	–

	
	30ХГС
	0.28-0.35
	0.9-1.2
	0.80-1.10
	0.80-1.10
	–
	–
	–
	–
	–

	
	30ХГСA
	0.28-0.34
	0.9-1.2
	0.80-1.10
	0.80-1.10
	–
	–
	–
	–
	–


Continuation table 1

	Group of steel 
	Grade of steel
	Mass fraction of elements, %  

	
	
	Carbon
	Silicon
	Manganese
	Chromium
	Nickel
	Molybdenum
	Aluminium
	Titanium
	Vanadium

	Chrome-silicon-manganese and chrome-silicon-manganese-nickel
	35ХГСA
	0.32-0.39
	1.1-1.4
	0.80-1.10
	1.10-1.40
	–
	–
	–
	–
	–

	
	30ХГСН2A

(30ХГСНA)
	0.27-0.34
	0.9-1.2
	1.00-1.30
	0.90-1.20
	1.4-1.8
	–
	–
	–
	–

	Chrome-manganese nickel and chrome-manganese-nickel with titanium and boron 
	15ХГН2TA

(15ХГНTA)
	0.13-0.18
	0.17-0.37
	0.70-1.00
	0.70-1.00
	1.4-1.8
	–
	–
	0.03-0.09
	–

	
	20ХГНP
	0.16-0.23
	0.17-0.37
	0.70-1.00
	0.70-1.10
	0.80-1.10
	–
	–
	–
	–

	
	20ХГНTP
	0.18-0.24
	0.17-0.37
	0.80-1.10
	0.40-0.70
	0.40-0.70
	–
	–
	0.03-0.09
	–

	
	38ХГН
	0.35-0.43
	0.17-0.37
	0.80-1.10
	0.50-0.80
	0.70-1.00
	–
	–
	–
	–

	
	14ХГН
	0.13-0.18
	0.17-0.37
	0.70-1.00
	0.80-1.10
	0.80-1.10
	–
	–
	–
	–

	
	19ХГН
	0.16-0.21
	0.17-0.37
	0.70-1.10
	0.80-1.10
	0.80-1.10
	–
	–
	–
	–

	Chrome- nickel- molybdenum 
	20ХН2M
(20ХНM)
	0.15-0.22
	0.17-0.37
	0.40-0.70
	0.40-0.60
	1.6-2.0
	0.20-0.30
	–
	–
	–

	
	30ХН2МА

(30ХНMA)
	0.27-0.34
	0.17-0.37
	0.30-0.60
	0.60-0.90
	1.25-1.65
	0.20-0.30
	–
	–
	–

	
	38Х2Н2MA

(38ХНMA)
	0.33-0.40
	0.17-0.37
	0.25-0.50
	1.30-1.70
	1.3-1.7
	0.20-0.30
	–
	–
	–


Continuation table 1

	Group of steel 
	Grade of steel
	Mass fraction of elements, %  

	
	
	Carbon
	Silicon
	Manganese
	Chromium
	Nickel
	Molybdenum
	Aluminium
	Titanium
	Vanadium

	Chrome- nickel molybdenum  


	40ХН2МА

(40ХНMA)
	0.37-0.44
	0.17-0.37
	0.50-0.80
	0.60-0.90
	1.25-1.65
	0.15-0.25
	–
	–
	–

	
	40Х2Н2MA
(40Х1НВA)
	0.35-0.42
	0.17-0.37
	0.30-0.60
	1.25-1.65
	1.35-1.75
	0.20-0.30
	–
	–
	–

	
	38ХН3MA
	0.33-0.40
	0.17-0.37
	0.25-0.50
	0.80-1.20
	2.75-3.25
	0.20-0.30
	–
	–
	–

	
	18Х2Н4МА

(18Х2Н4ВA)
	0.14-0.20
	0.17-0.37
	0.25-0.55
	1.35-1.65
	4.0-4.4
	0.30-0.40
	–
	–
	–

	
	25Х2Н4МА

(25Х2Н4ВA)
	0.21-0.28
	0.17-0.37
	0.25-0.55
	1.35-1.65
	4.0-4.4
	0.30-0.40
	–
	–
	–

	Chrome-nickel-molybdenum-vanadium and chrome-nickel-vanadium
	30ХН2MФA
(30ХН2ВФА)
	0.27-0.34
	0.17-0.37
	0.30-0.60
	0.60-0.90
	2.0-2.4
	0.20-0.30
	–
	–
	0.10-0.18

	
	36Х2Н2MФA
(36ХН1MФA)
	0.33-0.40
	0.17-0.37
	0.25-0.50
	1.30-1.70
	1.30-1.70
	0.30-0.40
	–
	–
	0.10-0.18

	
	38ХН3МФA
	0.33-0.40
	0.17-0.37
	0.25-0.50
	1.20-1.50
	3.0-3.5
	0.35-0.45
	–
	–
	0.10-0.18

	
	45ХН2MФA
(45ХMФA)

20ХН4ФA
	0.42-0.50
	0.17-0.37
	0.50-0.80
	0.80-1.10
	1.3-1.8
	0.20-0.30
	–
	–
	0.10-0.18

	
	
	0.17-0.24
	0.17-0.37
	0.25-0.55
	0.70-1.10
	3.75-4.15
	–
	–
	–
	0.10-0.18

	Chrome-aluminum and chrome-aluminum- molybdenum
	38Х2МЮА

(38ХМЮА)
	0.35-0.42
	0.20-0.45
	0.30-0.60
	1.35-1.65
	–
	0.15-0.25
	0.7-1.1
	–
	–


Continuation table 1

	Group of steel 
	Grade of steel
	Mass fraction of elements, %  

	
	
	Carbon
	Silicon
	Manganese
	Chromium
	Nickel
	Molybdenum
	Aluminium
	Titanium
	Vanadium

	chrome-manganese-nickel with molybdenum and titanium
	20ХГНM
	0.18-0.23
	0.17-0.37
	0.70-1.10
	0.40-0.70
	0.40-0.70
	0.15-0.25
	–
	–
	–

	
	40ХГНM
	0.37-0.43
	0.17-0.37
	0.50-0.80
	0.60-0.90
	0.70-1.10
	0.15-0.25
	–
	–
	–

	
	25ХГНMT
	0.23-0.29
	0.17-0.37
	0.50-0.80
	0.40-0.60
	0.80-1.10
	0.40-0.50
	–
	0.04-0.09
	–


Note:- 

1. Chemical composition of steel – category Ш should correspond the norms specified in table 1 for the corresponding grade of steel.

2. In the denotation of grade, the first two digits specify the average contents of carbon in hundreds fraction of percent, letters, after digit denote: P – Boron, Ю – aluminium, С- silicon, T – Titanium, Ф– Vanadium, Х – Chromium, Г – manganese, Н – Nickel, M – Molybdenum, В – Tungsten. The digit after letter specifies the approximate contents of alloying elements in complete units. The absence of digits denotes that this alloying element upto 1.5% is contained in the grade. The letter “A” at the end of description of grade denotes the «high quality steel». Very high quality steel is denoted by the letter Ш, after dash at the end of description of grade for example – quality – 30ХГС, high quality – 30ХГСA; Very high quality – 30ХГС – Ш, 30ХГСA – Ш.

The denotations of grades of steel corresponding to already existing GOST 4343 – 61 and technical specification are given in the brackets.

3. The steel of grades 30Г2, 35Г2, 40Г2, 45Г2, 50Г2 as per the requirements of customer may be supplied with contents of manganese 1.2 – 1.6%

4. For steel of grade 20ХГP, 20ХНP, 20ХГНР, 27ХГP and 18Х2Н4МА, Technical addition of titanium as per calculation (without calculation of loss) upto 0.06 % is permitted.

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

6. In steel, alloy with molybdenum, grade 38ХM, 30ХН2МА, 30Х2Н2MA, 40Х2Н2MA, 38ХН3MA, 18Х2Н4МА, 25Х2Н4МА,  30ХН2MФA partial or complete substitution of molybdenum by tungsten is permitted. 

During partial substitution of molybdenum by tungsten, one part by weight of molybdenum is substituted by three parts by weight of tungsten; In this case, the total contents of molybdenum and tungsten should correspond to the norms specified in table 1.

According to the requirement of customer, the steels with grade 38ХВ, 30ХН2ВA, 30Х2Н2ВA, 40Х2Н2ВA, 38ХH3BA, 18Х2Н4ВA, 25Х2Н4ВA, and 30ХН2ВФА is manufactured.  


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





30ХВ

0.50 – 0.80%




38ХН3ВA
 0.50 – 0.80%





30ХН2ВA
0.50 – 0.80%




18Х2Н4ВA
 0.80 – 1.2 %





38Х2Н2ВA
0.50 – 0.80%




25Х2Н4BA
 0.80 – 1.2%





40Х2Н2ВA
0.60 – 0.90%




30ХН2ВФА
 0.50 – 0.80%  



In specified grade of steel, partial replacement of tungsten by residual molybdenum is permitted at the rate of: one part by weight of molybdenum is substituted by three parts by weight of tungsten. In this case, mass fraction of tungsten should not be less than:





38ХВ

0.30%






38ХН3ВA
  0.30%





30ХН2В2A
0.30%






18Х2Н4ВA
  0.50%





38Х2Н2ВA
0.30%






25Х2Н4ВA
  0.50%





40Х2Н2ВA
0.40%






30ХН2ВФА
  0.30%

7. Presence of tungsten upto 0.20%, molybdenum upto 0.15%, titanium upto 0.03% (excluding the steels of grade, mentioned in note No 4) and vanadium upto 0.05 % in steels not alloyed by these elements is not the reason for rejection.

8. Steel grade 38ХН3МФA as per order of customer may be manufactured with mass fraction of molybdenum 0.20-0.30%.

9. Mass fraction of nitrogen in oxygen in converter steel should not exceed for thin sheet of rolling and strip – 0.006 %; for other type of rolling – 0.008%.

10. In accordance with the order, in steel grade 15Х, 20Х, 30Х, 35Х, 40Х, 45Х, 40ХН, 15ХФ, 30ХMA mass fraction of silicon 0.10 – 0.37% and in steel grade 20Х and 30Х mass fraction of manganese 0.40-0.80%.

11. As per the requirements of customer, in steel non – alloyed by chromium and nickel, mass fraction of manganese may be decreased to value of manganese equivalent, which is equal to:    

ЭМ = 0.3 (Cч, %) + 0.5 (Ni, %) + 0.7 (Cи, %),

Where Cч, Ni, Cи – residual mass fraction of chromium, nickel and copper should not exceed the norms of table 2. In this case, mass fraction of manganese in steel should not be less than 0.35 %.

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













Table 2

	Category of steel
	Mass fraction of elements in % not 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 martin furnaces and in the furnaces with acid lining content of phosphorus up to 0.030% is permitted.

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

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

(Amended edition, Amendment No.  2.5)
2.4 In finished roll and forgings, while observing the norm of mechanical properties and other requirements of present standard, deviations on chemical composition are allowed. Permissible deviation should correspond to those specified in table 3.

Table 3

	Name of element 
	Upper limit of mass fraction of elements, in %
	Permissible deviation, in %
	Name of element
	Upper limit of mass fraction of elements, in %
	Permissible deviation, in %

	Carbon 
	As per table 1
	( 0.01
	Vanadium
	0.06 – 0.12

0.10 – 0.18
	+ 0.02

( 0.02

	Aluminium 
	As per table 1
	( 0.10
	Manganese
	Less than 1.0

1.0 and above
	( 0.02

( 0.05

	Silicon
	Less than 1.0

1.0 and above
	( 0.02

( 0.05
	Nickel
	Less than 2.5

2.5 and above
	- 0.05

- 0.10

	Titanium
	As per table 1
	( 0.02
	Molybdenum
	As per table 1
	( 0.02

	Chromium
	Less than 1.0

1.0 and above
	( 0.02

( 0.05
	Tungsten
	As per table 1
	( 0.05



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

(Amended addition, Amendment No.  2)
2.5.  In accordance with the indent, the hot rolled and forged roll stock are supplied both in heat treated condition (annealed, highly tempered or normalized with high tempering) and without heat treatment; calibrated and with special surface finish, 
roll stock is manufactured by cold worked or heat treated condition (annealed, tempered, normalized, hardened and tempered). 
2.6 The brinell hardness (HB) of annealed or high tempered roll stock with diameter or thickness above 5 mm should correspond to the norms specified in table 4.

Table 4
	Group of steel
	Grade of steel


	Diameter of indent, mm, not less than
	Hardness number, HB, maximum

	Chromium 
	15Х
	4.5
	179

	
	15ХA
	4.5
	179

	
	20Х
	4.5
	179

	
	30Х
	4.4
	187

	
	30ХPA
	3.9
	241

	
	35Х
	4.3
	197

	
	38ХA
	4.2
	207

	
	40Х
	4.1
	217

	
	45Х
	4.0
	229

	
	50Х
	4.0
	229

	Manganese

	15Г
	4.7
	163

	
	20Г
	4.5
	179

	
	25Г
	4.3
	197

	
	30Г
	4.3
	197

	
	35Г
	4.2
	207

	
	40Г, 40 ГP
	4.2
	207

	
	45Г
	4.0
	229

	
	50Г
	4.0
	229

	
	10Г2
	4.3
	197

	
	30Г2
	4.2
	207

	
	35Г2
	4.2
	207

	
	40Г2
	4.1
	217

	
	45Г2
	4.0
	229

	
	50Г2
	4.0
	229

	
	47ГT
	3.8
	255

	Chrome-manganese
	18ХГ 
	4.4
	187

	
	18ХГТ
	4.1
	217

	
	20ХГP
	4.3
	197

	
	27ХГP
	4.1
	217

	
	25ХГТ
	4.1
	217

	
	30ХГТ
	4.0
	229

	
	40ХГТP
	4.0
	229

	
	38ХГM
	+
	+


    







          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 
	33ХС
	3.9
	241

	
	38ХС
	3.8
	255

	
	40ХС
	3.8
	255

	Chrome - molybdenum and chrome - molybdenum - vanadium
	15ХМ
	4.5
	179

	
	20ХМ
	4.5
	179

	
	30ХМ
	4.0
	229

	
	30ХМА
	4.0
	229

	
	35ХМ
	3.9
	241

	
	38ХМ
	3.9
	241

	
	30Х3МФ
	4.0
	229

	
	40ХМФА
	3.7
	269

	Chrome - vanadium
	15ХФ
	4.4
	187

	
	40ХФА
	3.9
	241

	Nickel - molybdenum
	15Н2М (15НМ)
	4.3
	197

	Chrome – nickel and chrome – nickel with boron 
	12ХН
	+
	+

	
	20ХН
	4.3
	197

	
	40ХН
	4.2
	207

	
	45ХН
	4.2
	207

	
	50ХН
	4.2
	207

	
	12ХН2
	4.2
	207

	
	12ХН3А
	4.1
	217

	
	20ХН3А
	 3.8
	255

	
	12Х2Н4А
	3.7
	269

	
	20Х2Н4А
	3.7
	269

	
	30ХН3А
	3.9
	241

	Chrome-silicon-manganese and chrome-silicon-manganese-nickel 
	20ХГСА
	4.2
	207

	
	25ХГСА
	4.1
	217

	
	30ХГС
	4.0
	229

	
	30ХГСА
	4.0
	229

	
	30ХГСН2А

(30ХГСНА)
	3.8
	255

	
	35ХГСА
	3.9
	241

	Chrome-manganese-nickel and chrome-manganese-nickel   with titanium and boron 
	15ХГН2ТА

(15ХГНТА)
	3.7
	269

	
	20ХГНP
	4.3
	197

	
	14ХГН
	+
	+

	
	19ХГН
	+


	+

	
	38ХГН
	4.0
	229










Continuation of table 4.

	Group of steel 
	Grade of steel 


	Diameter of indentation, mm, not less than 
	Hardness number, HB, 

not more than

	Chrome – nickel - molybdenum

	20ХН2М (20ХНМ)
	4.0
	229

	
	30ХН2МА (30ХНМА)
	3.9


	241



	
	38Х2Н2МА (38ХНМА)
	3.7


	269



	
	40ХН2МА (40ХНМА)
	3.7


	269



	
	40Х2Н2МА (40Х1НВА)
	3.8


	255



	
	38ХН3МА
	3.7


	269



	
	18Х2Н4МА

(18Х2Н4ВА)
	3.7
	269

	
	25Х2Н4МА

(25Х2Н4ВА)
	3.7
	269

	Chrome – nickel – molybdenum – silicon and chrome – nickel - silicon

 


	30ХН2МФА


	3.7


	269



	
	36Х2Н2МФА

(36ХН1МФА)
	3.7
	269

	
	38ХН3МФА
	3.7


	269



	
	45ХН2МФА

(45ХНМФА)
	3.7
	269

	
	20ХН4ФА
	3.7
	269

	Chrome – aluminium and chrome aluminium with molybdenum  


	38Х2МЮА

(38ХМЮА)
	4.0
	229

	Chrome – manganese – nickel with molybdenum and titanium 
	20ХГНМ
	+
	+

	
	40ХГНМ
	+
	+

	
	25ХГНМТ
	+
	+


Note: 

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

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

3. The hardness of roll stock of grade 20ХНP, 25ХГM, 20Н2M (20НM) and 20ХГНTP is set as per agreement between manufacturer and customer.

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

5. (Delete, Amendment No. 3).

6. Sign “+” denotes that up to 01. 01. 92 hardness are determined for the accumulation of data  and results of tests, indicated in the document about the quality.
2.5, 2.6 (Amended edition, Amendment No.  1, 2, 3, 4, 5).  
2.7. The hardness of work hardened steel with diameter or thickness above 5 mm, should be not more than BHN 269 (Diameter of indentation, not less than 3.7 mm) or set as per the agreement between manufacturer and customer, except the roll of grades 15Х, 15ХA, 20Х, 30Х, 35Х, 15Г, 18ХГТ, 15ХФ, 38Х2МЮА (38ХМЮА), the hardness of which should correspond to the norms specified in table5.

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

	15Х, 15ХA
	4.1
	217

	20Х
	4.0
	229

	30Х
	3.9
	241

	35Х
	3.8
	255

	15Г
	4.2
	207

	18ХГТ
	4.0
	229

	15ХФ
	4.1
	217

	30Х2МЮА (38ХМЮА)
	3.8
	255



(Amended edition, Amendment No.  2, 5)


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


(Amended edition, Amendment No.  5)

2.9.The mechanical properties of roll at normal temperature, to be determined for longitudinal heat-treated samples or samples, manufactured from heat-treated blanks should correspond to the norms specified in table 6. Inspection of mechanical properties of calibrated steel and with special surface finish of roll is carried out according to the requirement of customer with the specification in conventional designation of letter M.


Roll stock made up of chromium nickel molybdenum, chromium nickel molybdenum steels are tested additionally for impact strength at normal temperature for samples of type 11 as per GOST 9454 – 78


Note: - Samples for mechanical tests of roll, to be manufactured in the hardened and tempered conditions, are not subjected to heat treatment; the norms of mechanical properties are set as per the agreement between manufacturer and customer.          

















Table 6

	Group of steel
	Grade of steel
	Heat treatment 
	Yield point, (T’

N/мм²  (kgf/mm²)
	Ultimate strength, (B’

N/мм²  (Kgf/mm²)
	Relative elongation

(5, %
	Relative reduction of area (, %
	Impact strength KCU,
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	Cross section al dimension of blank for heat treatment (diameter of round or side of square) , mm

	
	
	Hardening
	Tempering 
	
	
	
	
	
	

	
	
	Temperature (C
	Cooling medium
	Temperature

(C
	Cooling medium
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	1st  hardening or normalizing
	2nd  hardening
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	Not less than 
	

	Chromium
	15Х

15ХА
	880
	770-

820
	Water or oil
	180
	Air or oil
	490

(50)
	690

(70)
	12
	45
	69

(7)
	15

	
	20Х
	880
	770-

820
	Water or oil
	180
	Air or oil
	635

(65)
	780

(80)
	11
	40
	59

(6)
	15

	
	30Х
	860
	—
	Oil
	500
	Water or oil
	685

(70)
	880

(90)
	12
	45
	69

(7)
	25

	
	30ХPА
	900

Air
	860
	Oil
	200
	Air
	1275

(130)
	1570

(160)
	9
	40
	49

(5)
	-

	
	35Х
	860
	—
	Oil
	500
	Water or oil
	735

(75)
	910

(93)
	11
	45
	69

(7)
	25















Continuation of table 6

	Group of steel


	Grade of steel
	Heat treatment
	Yield point, (T’

N/мм²  (kgf/mm²)
	Ultimate strength, (B’

N/мм²  (Kgf/mm²)
	Relative elongation

(5, %
	Relative reduction of area (, %
	Impact strength KCU,
[image: image7.wmf])
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cm

2

m

kgf


	Cross section al dimension of blank for heat treatment (diameter of round or side of square) , mm

	
	
	Hardening
	Tempering 
	
	
	
	
	
	

	
	
	Temperature (C
	Cooling medium
	Temperature (C
	Cooling medium
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	1st  hardening or normalization
	2nd  hardening
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	Not less than
	

	Chromium
	38ХA
	860
	-
	Oil
	550
	Water or oil
	785

(80)
	930

(95)
	12
	50
	88

(9)
	25

	
	40Х
	860
	-
	Oil
	500
	Water or oil
	785

(80)
	980

(100)
	10
	45
	59

(6)
	25

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	45Х
	840
	-
	Oil
	520
	Water or oil
	835

(85)
	1030

(105)
	9
	45
	49

(5)
	25

	
	50Х
	830
	-
	Oil
	520
	Water or oil
	885

(90)
	1080

(110)
	9
	40
	39

(4)
	25

	Mang-anese


	15Г
	880
	-
	Air
	-
	-
	245

(25)
	410

(42)
	26
	55
	-
	25


Continuation of table 6

	Group of steel
	Grade of steel
	Heat treatment 
	Yield point, (T’

N/мм²  (kgf/mm²)
	Ultimate strength, (B’

N/мм²  (Kgf/mm²)
	Relative elongation

(5, %
	Relative reduction of area (, %
	Impact strength KCU,
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m
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	Cross section al dimension of blank for heat treatment (diameter of round or side of square) , mm

	
	
	Hardening
	Tempering 
	
	
	
	
	
	

	
	
	Temperature (C
	Cooling medium
	Temperature (C
	Cooling medium
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	1st hardening or normalization
	2nd hardening
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	Not less than



	Manganese


	20Г
	880
	-
	Air
	-
	-
	275

(28)
	450

(46)
	24
	50
	-
	25

	
	25Г
	880
	-
	Water or air
	560
	Air
	295

(30)
	490

(50)
	22
	50
	88

(9)
	25

	
	30Г
	860
	-
	Water or air
	600
	Air
	315

(32)
	540

(55)
	20
	45
	78

(8)
	25

	
	35Г
	860
	-
	Water or air
	600
	Air
	335

(34)
	560

(57)
	18
	45
	69

(7)
	25

	
	40Г, 40ГP
	860
	-
	Water or air
	600
	Air
	355

(36)
	590

(60)
	17
	45
	59

(6)
	25

	
	45Г
	850
	-
	Oil or air
	600
	Air
	375

(38)
	620

(63)
	15
	40
	49

(5)
	25


Continuation of table 6
	Group of steel
	Grade of steel
	Heat treatment
	Yield point, (T’

N/мм²  (kgf/mm²)
	Ultimate strength, (B’

N/мм²  (Kgf/mm²)
	Relative elongation

(5, %
	Relative reduction of area (, %
	Impact strength KCU,
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	Cross section al dimension of blank for heat treatment (diameter of round or side of square) , mm
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	Cooling medium
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	Not less than



	Manganese


	50Г
	850
	-
	Oil or air
	600
	Air


	390

(40)
	650

(66)
	13
	40
	39

(4)
	25

	
	47ГT
	820-870
	-
	Air
	-
	-
	1) 375

     (38)

2) 390

     (40)
	620

(63)

640

(65)
	15

12
	40

30
	-

-
	25

25

	
	10Г2
	920
	-
	Air
	-
	-
	245 

(25)
	420

(43)
	22
	50
	-
	25

	
	30Г2
	880
	-
	Oil or air
	600
	Air
	345

(35)
	590

(60)
	15
	45
	-
	25

	
	35Г2
	870
	-
	Oil or air
	650
	Air
	365

(37)
	620

(63)
	13
	40
	-
	25


Continuation of table 6

	Group of steel
	Grade of steel
	Heat treatment
	Yield point, (T’

N/мм²  (kgf/mm²)
	Ultimate strength, (B’

N/мм²  (Kgf/mm²)
	Relative elongation

(5, %
	Relative reduction of area (, %
	Impact strength KCU,
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	Cross section al dimension of blank for heat treatment (diameter of round or side of square) , mm

	
	
	Hardening
	Tempering
	
	
	
	
	
	

	
	
	Temperature (C
	Cooling medium


	Temperature

(C
	Cooling medium


	
	
	
	
	
	

	
	
	1st hardening or normalization
	2nd hardening
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	Not less than

	Manganese


	40Г2
	860
	_
	Oil or air
	650
	Air
	380

(39)
	660

(67)
	12
	40
	_
	25

	
	45Г2

	850
	—

	Oil or air
	650
	Air
	400

(41)

	690

(70)

	11

	40

	—

	25


	
	50Г2
	840
	—
	Oil or air
	650
	Air
	420

(43)

	740

(75)

	11

	35

	—

	25


	Chrome- manganese
	18ХГ
	880
	_

	Oil
	200
	Air or oil
	735

(75)
	880

(90)
	10

	40

	_

	15



Continuation of table 6

	Group of steel
	Grade of steel
	Heat treatment 
	Yield point, (T’

N/мм²  (kgf/mm²)
	Ultimate strength, (B’

N/мм²  (Kgf/mm²)
	Relative elongation

(5, %
	Relative reduction of area (, %
	Impact strength KCU,
[image: image11.wmf])

.

(

cm

2

m

kgf


	Cross section al dimension of blank for heat treatment (diameter of round or side of square) , mm

	
	
	Hardening
	Tempering
	
	
	
	
	
	

	
	
	Temperature (C
	Cooling medium


	Temperature

(C
	Cooling medium


	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	1st hardening or normalization
	2nd hardening
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	Not less than

	Chrome - Manganese


	18ХГТ
	880 - 950 Air
	870
	Oil
	200
	Air or water
	885

(90)
	980

(100)
	9


	50


	78

(8)
	-

	
	20ХГP
	880
	-
	Oil
	200


	Air or oil
	785

(80)
	980

(100)
	9


	50


	78

(8)
	15

	
	27ХГP
	870
	-
	Oil
	200
	Air
	1175

(120)
	1370

(140)
	8
	45
	59

(6)
	-

	
	25ХГТ
	880-950

Air
	850
	Oil
	200
	Water, oil or air


	1) 980

     (100)

  2) 1080

    (110)
	1270

(130)

1470

(150)
	10

9


	50

45


	69

(7)

59

(6)
	-

-


Continuation of table 6
	Group of steel
	Grade of steel
	Heat treatment 
	Yield point, (T’

N/мм²  (kgf/mm²)
	Ultimate strength, (B’

N/мм²  (Kgf/mm²)
	Relative elongation

(5, %
	Relative reduction of area (, %
	Impact strength KCU,
[image: image12.wmf])

.

(

cm

2

m

kgf


	Cross section al dimension of blank for heat treatment (diameter of round or side of square) , mm

	
	
	Hardening
	Tempering
	
	
	
	
	
	

	
	
	Temperature (C
	Cooling medium


	Temperature

(C
	Cooling medium


	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	1st hardening or normalization
	2nd hardening
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	Not less than

	Chrome - Manganese


	30ХГТ
	880 - 950 Air
	850
	Oil
	200
	Water, oil or air
	1275 (130)
	1470

(150)
	9


	40


	59

(6)
	-

	
	40ХГТР
	840
	-
	Oil 
	550
	Water, oil or air
	785 

(80)
	980 (100) 
	11
	45
	78   

(8)
	25

	
	25ХГМ
	860
	-
	Oil 
	200
	Air 
	1080 (110)
	1180 (120)
	10
	45
	78   

(8)
	-

	
	38ХГМ
	870
	-
	Oil 
	580-620
	Air 
	785 

(80)
	930 

(95)
	11
	-
	78   

(8)
	25


GOST 4543-71
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