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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: image1.wmf])

.

(

cm

2

m

kgf


	Cross sectional 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-silicon
	33XC
	920
	-
	Water or oil
	630
	Water or oil
	685

(70)
	880

(90)
	13
	50
	78

(8)
	25

	
	38XC
	900
	-
	Water or oil
	630
	Water or oil
	735

(75)
	930

(95)
	12
	50
	69

(7)
	25

	
	40XC
	900
	-
	Water or oil
	540
	Water or oil
	1) 1080

    (110)
	1230

(125)
	12
	40
	34

(3.5)
	25

	
	
	Austempering at 900-910(C in nitrate at 330-350(C and then cooling in air
	2) 1080

    (110)
	1230

(125)
	12
	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,
[image: image2.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-molybdenum and chrome-molybdenum-vanadium
	15XM
	880
	-
	Air 
	650
	Air 
	275

(28)
	440

(45)
	21
	55
	118

(12)
	30

	
	20XM
	880
	-
	Water or oil
	500
	Air 
	590

(60)
	780

(80)
	12
	50
	88

(9)
	15

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	30ХM
	880
	-
	Oil
	540
	Water or oil
	735

(75)
	930

(95)
	11
	45
	78

(8)
	15

	
	30XMA
	880
	-
	Oil
	540
	Water or oil
	735

(75)
	930

(95)
	12
	50
	88

(9)
	15

	
	35XM
	850
	-
	Oil 
	560
	Water or oil
	835

(85)
	930

(95)
	12
	45
	78

(8)
	25

	
	38XM
	850
	-
	Oil
	580
	Air 
	885

(90)
	980

(100)
	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: image3.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-molybdenum and chrome-molybdenum-vanadium


	30X3MФ
	870
	-
	Oil 
	620
	Water or oil
	835

(85)
	980

(100)
	12
	55
	98

(10)
	25

	
	40XMФA
	860
	-
	Oil 
	580
	Oil 
	930

(95)
	1030

(105)
	13
	50
	88

(9)
	25

	Chrome - vanadium
	15XФ
	880
	760-810
	Water or oil
	180
	Air or oil
	540

(55)
	740

(75)
	13
	50
	78

(8)
	15

	
	40XФA
	880
	-
	Oil 
	650
	Water or oil
	735

(75)
	880

(90)
	10
	50
	88

(9)
	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: image4.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



	Nickel- molybdenum
	15H2M

(15HM)
	860
	770-820
	Oil 
	180
	Air


	635

(65)
	830

(85)
	11
	50
	78

(8)
	15

	
	20H2M

(20HM)
	860
	-
	Oil 
	180
	Air 
	685

(70)
	880
(90)
	10
	50
	78

(8)
	15

	Chrome-nickel and chrome-nickel with boron
	12XH
	910
	-
	Water or oil
	150-180
	Air 
	440 

(45)
	640

(65)
	10
	-
	88

(9)
	

	
	20XH
	860
	760-810
	Water or oil
	180
	Water, oil or air
	590

(60)
	780

(80)
	14
	50
	78

(8)
	15

	
	40XH
	820
	-
	Water or oil
	500
	Water or oil
	785

(80)
	980

(100)
	11
	45
	69

(7)
	25
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	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: image5.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

	Chrome-nickel and chrome-nickel with boron
	45XH
	820
	_
	Water or oil
	530
	Water or oil
	835

(85)
	1030

(105)
	10
	45
	69

(7)
	25

	
	50XH
	820
	—

	Water or oil
	530
	Water or oil
	885

(90)

	1080

(110)

	9
	40

	49

(5)
	25

	
	20XHP
	930-950 

air 
	780-830
	Oil 
	200
	Air or oil
	980

(100)
	1180

(120)
	10
	50
	88

(9)
	15

	
	12XH2
	860
	760-810

	Water or oil
	180
	Air or oil
	590

(60)
	780

(80)
	12
	50
	88

(9)
	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: image6.wmf])
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(

cm

2

m

kgf


	Cross sectional 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 
	

	Chrome-nickel and chrome-nickel with boron
	12XH3A
	860
	760-

810
	Water or oil
	180
	Air or oil
	685

(70)
	930

(95)
	11
	55
	88

(9)
	15

	
	20XH3A
	820
	-
	Oil
	500
	Water or oil
	735

(75)
	930

(95)
	12
	55
	108

(11)
	15

	
	12X2H4A
	860
	760-800
	Oil
	180
	Air or oil
	930

(95)
	1130

(115)
	10
	50
	88

(9)
	15

	
	20X2H4A
	860
	780
	Oil
	180
	Air or oil
	1080

(110)
	1270

(130)
	9
	45
	78

(8)
	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: image7.wmf])
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(

cm

2

m

kgf


	Cross sectional 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
	

	
	30XH3A
	820
	-
	Oil
	530
	Water or oil
	785

(80)
	980

(100)
	10
	50
	78

(8)
	25

	Chrome-silicon-manganese and chrome-silicon-manganese-nickel
	20XГCA
	880
	-
	Oil
	500
	Water or oil
	635

(65)
	780

(80)
	12
	45
	69

(7)
	15

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	25XГCA
	880
	-
	Oil
	480
	Water or oil
	835

(85)
	1080

(110)
	10
	40
	59

(6)
	15

	
	30XГC
	880
	-
	Oil
	540
	Water or oil
	835

(85)
	1080

(110)
	10
	45
	44

(4.5)
	25

	
	30XГCA
	880
	-
	Oil
	540
	Water or oil
	835

(85)
	1080

(110)
	10
	45
	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,
[image: image8.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-silicon-manganese and chrome-silicon-manganese-nickel


	35XГCA
	Austempering at temperature 880(C in the mixture of potassium and sodium nitrate, having temperature 280-310(C, cooling in air
	
	
	
	
	
	

	
	
	950

oil

700

air 
	890
	Oil
	230
	Air or oil
	1275

(130)
	1620

(165)
	9
	40
	39

(4)
	-

	
	30XГCH2A

(30XГCHA)
	900
	-
	Oil 
	260
	Air or oil
	1375

(140)
	1620

(165)
	9
	45
	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: image9.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-nickel and chrome-manganese-nickel with titanium, molybdenum and boron
	15XГH2TA

(15XГHTA)
	960

air
	840
	Oil 
	180
	Air or oil
	735

(75)
	930

(95)
	11
	55
	98

(10)
	15

	
	20XГHP
	930-950

air 
	780-830
	Oil
	200
	Air or oil
	1080

(110)
	1270

(130)
	10
	50
	88

(9)
	15

	
	20XГHTP
	850
	-
	Oil
	200
	Oil 
	980 

(100)
	1180

(120)
	9
	50
	78

(8)
	15

	
	14XГH
	870
	-
	Oil
	150-180
	Air
	835

(85)
	1080

(110)
	8
	-
	78

(8)
	-

	
	19XГH
	870
	-
	Oil
	150-180
	Air
	930

(95)
	1180-1520

(120-155)
	7
	-
	69

(7)
	-

	
	38XГH
	850
	-
	Oil
	570
	Water or oil
	685

(70)
	780

(80)
	12
	45
	98

(10)
	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: image10.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-nickel and chrome-manganese-nickel with titanium, molybdenum and boron
	20XГHM
	860
	_
	Oil 
	150-180
	Air
	930

(95)
	1180-1570

(120-160)
	7
	-
	59

(6)
	-

	
	40XГHM
	840
	—

	Oil 
	560-620
	Air
	835

(85)

	980

(100)

	12
	-
	88

(9)

	25

	
	25XГHMT
	860
	—
	Oil 
	190
	Air
	1080

(110)

	1180

(120)

	10
	40
	49

(5)

	25

	Chrome- nickel-molybdenum
	20XH2M

(20XHM)
	860
	780
	Oil
	200
	Water or oil
	685

(70)


	880

(90)
	11
	50
	78

(8)
	15

	
	30XH2MA

(30XHMA)
	860
	-
	Oil
	530
	air
	785

(80)
	980

(100)
	10
	45
	78

(8)
	15

	
	38X2H2MA

(38XHMA)
	870
	_

	Oil
	580
	Air or oil
	930

(95)
	1080

(110)
	12

	50

	78

(8)
	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: 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 – nickel-molybdenum


	40XH2MA

(40XHMA)
	850
	-
	Oil
	620
	Water or oil
	1) 930

     (95)

2) 835

     (85)
	1080

(110)

980

(100)
	12

12
	50

55
	78

(8)

98

(10)
	25

25

	
	40X2H2MA

(40X1HBA)
	870
	-
	Oil
	600


	Water or oil
	930

(95)
	1080

(110)
	10
	45
	78

(8)
	25

	
	38XH3MA
	850
	-
	Oil
	590
	Air
	980

(100)
	1080

(110)
	12
	50
	78

(8)
	25

	
	18X2H4MA

(18X2H4BA)
	950
	860
	Air
	200
	Air or oil
	1) 835

      (85)
	1130

(115)
	12
	50
	98

(10)
	15

	
	
	950

Air
	860
	Oil
	550
	Air or oil
	2) 785

      (80)
	1030

(105)
	12
	50
	118

(12)
	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: 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 normalizing
	2nd  hardening
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	Not less than 
	

	Chrome – nickel-molybdenum
	25X2H4MA

(25X2H4BA)
	850
	-
	Oil 
	560
	oil
	930

(95)
	1080

(110)
	11
	45
	88

(9)
	25

	Chrome-nickel-molybdenum-silicon and chrome-silicon-nickel
	30XH2MФA
	860
	-
	Oil 
	680
	Air 
	785

(80)
	880

(90)
	10
	40
	88

(9)
	25

	
	36X2H2MФA

(36XH1MФA)
	850
	-
	Oil
	600
	Air 
	1080

(110)
	1180

(120)
	12
	50
	78

(8)
	25

	
	38XH3MФA
	850
	-
	Oil
	600
	Air 
	1080

(110)
	1180

(120)
	12
	50
	78

(8)
	25

	
	45XH2MФA

(45XHMФA)
	860
	-
	Oil
	460
	Oil 
	1) 1275

(130)

2) 1325

    (135)
	1420

(145)

1470

(150)
	7

7
	35

35
	39

(4)

39

(4)
	-

-

	
	20XH4ФA
	850
	-
	Oil 
	630
	Water 
	685

(70)
	880

(90)
	12
	50
	98

(10)
	25
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