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Research on Heat Treatment Schedule of Hardening and
Tempering C90 Steel Grade Chrome — molybdenum Steel with Rangette
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Abstract: In the paper the effects of different quenching and tempering temperatures on the microstructure and me—
chanical properties of chrome — molybdenum steel are studied. The results showed that the tensile strength elongation and
impact energy of test steel were not changed much with the tempering temperature increased. The yield strength was more
sensitive to tempering temperature and it decreased with the temperature increased. The optimum quenching and tempering
temperatures were 900 ~920 “C and 690 ~710 °C respectively for hardening and tempering C90 steel grade steel tube with
this grade of steel.
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( 1) - API 5CT 7.5 mm x 10 mm X 55 mm
C90 2 o o
1
A B C D
DS
0.5 0 0.5 0 0 0 0.5 0.5
0 0.5 0 0 0 0 0 0.5 0
2  API5CT
/MPa /MPa 1% (0°C) /]
$244.48 mm x 13. 84 mm =689 621 ~724 19 =15
0 C
o RB2000
A, (C) =723 =26 w Si +20 w Cr + Observer. zIm
8w W +16w Mo +5 w V -14w Cu - ( 4%
18w Ni —-12 w Mn )
As(C) =910 = 320w C - 14 w NI - o
12w Cu =10 w Mn +5w Cr +7 w W + )
4w Mo +5w V +18w Si
w C 0.09% ~ 0.81% 2.1
w Si 0.02% ~ 1.49% w Mn 0.35% ~ 1.79% API 5CT C90
w Mo O ~0.92% w Cr 0 ~ 1.55% w Ni 0 ~ HRC,,, = 58 xw C +27
4.56% - o 1
. o HRCmin
A, =742 C;A, =835 C. 41.5,
1.2
(b=25.4mm L, =50.8 mm) . Ay +(30 ~50)C° . Ags
\Y (7.5 mm x 10 mm x 55 mm) 835 C 870 C
! KN600 - J4A 880 C 900 C 920 C. 30 min.
3 o
. o RKP450GE
3
/C
870 40.6 42.0 40.3  40.97 39.8 39.3 40.1 39.73 43.5 42.7 42.6  42.93 42.93  39.73
39.3 40.0 40.1 39.80 40.6 40.0 40.4  40.33 44.5 44.1 44.3 44.30 44.30  39.80
880 39.5 40.6 40.8  40.30 44.4 44.8 44.7  44.63 42.4 42.2 42.3  42.30 44.63  40.30
40.4 40.5 40.3  40.40 43.4 43.5 44.6 43.83 46.1 47.0 46.7  46.60 46.60  40.40
900 42.5 41.1 42.0 41.87 42.9 42.9 42.5  42.77 45.8 46.0 46.2  46.00 46.00 41.87
42.0 42.0 42.0 42.00 44.4 44.3 44.0 44.23 44.2 44.2 44.2 44.20 44.23  42.00
920 42.6 42.8 44.2  43.20 42.1 42.3 44.2 42.87 46.3 47.2 46.4  46.63 46.63  42.87
44.2 41.8 42.5 42.83 45.2 43.2 43.1 43.83 46.1 44.6 44.4  45.03 45.03  42.83
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900 °C
870 C 880 C A,
39.73  46.60 o o
900 C
20 pm
(a) RENFLASSAEAL (b) RIS G 1 SAHAH L
1
2.2 710 °C 730 C 50 min
900 C 670 C.690 C. 4 o
4
/C /MPa /MPa 1% /1]
670 721 795 25 135 142 120
755 797 24 137 124 132
690 715 812 32 152 149 149
699 799 34 150 164 147
710 676 758 33 126 124 134
685 765 35 122 121 125
730 637 746 30 129 119 123
633 748 32 128 128 114
N C90
C90 o o HRC<25.4 ®244. 48 mm x
13. 84 mm
4.0,
670 C 690 C 5
710 °C o N
730 C 900 C

o 690 ~710 C,
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5
/°C
670 17.9  16. 15.7 16.83 19.4  20.1 21.5 20.33 20.2  21.5 18.7 20.13  20.33 16.83
21.6  23. 23.5 22.70 22.4 22,4 22,5 22.43 21.3 21.0 21.4 21.23 22.70 21.23
690 22.5 23, 23.5 23.17 21.9 20.7 20.9 21.17 22,0 21.8 21.6 21.80 23.17 21.17
18.2  18. 18.8 18.57 21.9 20.6 20.6 21.03 19.3  21.1  21.7 20.70 21.03 18.57
710 23.7  24. 23.0 23.60 25.0 24.3 24.5 24.60 24.3  23.5 22.5 23.43 24.60 23.43
23.5  22. 24.7 23.57 25.5 26.0 26.3 25.93 240 25.1 25.6 24.90 25.93 23.57
730 22.8  23. 23.0 23.17 25.1 25.8 26.5 25.80 23.5 24.6 24.4 24.17 25.80 23.17
23.0  23. 23.3  23.30 24.7 24.1 24.5 24.43 223 22.0 23.7 22.67 24.43 22.67
2.3 870 °C 880 C 900 °C 920 °C 700 °C
2 o
20 pm 20 wm
(a) 870 CYEk 700 Clnl k. (bh) 880 C¥EEk 700 Clnl k.
20 pm
('¢) 900 °C¥ 2k 700 °C[n] k. (d) 920 C¥k 700 °C ]k
2 700 °C
900 C
C90
900 C.
( 4.0) ( 57 )
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(2) 980 C +900 C J . 2006 31(12) :87 -88.
6 6
. 120 J J . 2008 (5):
GB 6479—2013 3 118 - 124.
. 7 M .
2020.
8 . Q355C H
1 GB/T 6479—2013 ]
S . 2020 49(13) : 156 — 158 162.
2 9 .
J . 2002 23 (3): J . 2004 27(2) :
187 - 188 192. 12 - 14.
3 . 10 . 20" H,S
J . 2000 17(5) :24 -25. J . 2006 26
4 . Q345R (9) : 122 - 124.
J . 2016 52(4): 11 . M .
287 -290. 2008.
5 . 27SiMn

(4
6 700 °C
870 C 16.7 15.3 14.9 15.63 24.7 25.3 25.1 25.03 23.7 22.9 20.9 22.50 25.03 15.63
700 C 19.1 19.8 19.5 19.47 23.4 23.9 22.4 23.23 25.1 24.1 25.4 24.87 24.87 19.47
880 C 20.1 20.5 21.4 20.67 23.5 23.8 24.5 23.93 23.4 23.5 23.1 23.33 23.93 20.67
700 C 19.1 19.6 20.4 19.70 23.2 23.7 24.6 23.83 22.1 22.5 22.2 22.27 23.83 19.70
900 C 22.1 22.0 21.0 21.70 24.0 24.5 24.6 24.37 25.1 26.3 25.0 25.47 25.47 21.70
700 C 22.0 21.8 22.1 21.97 22.8 23.4 22.6 22.93 24.8 24.7 25.3 24.93 24.93 21.97
920 C 23.1 24.0 23.4 23.50 24.4 24.4 25.4 24.73 26.1 26.7 26.0 26.27 26.27 23.50
700 C 20.9 21.9 21.2 21.33 23.3 22.1 22.1 22.50 23.0 22.8 22.9 22.90 22.90 21.33
3
(1 N 1 API Spec 5CT. Specification for Casing and
o Tubing S .
. 2 .
(2) M . ; 2003.
C90 3 . M .
900 ~920 C 690 ~710 C : 2001.
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