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Development of a Low Temperature Cast Steel

WANG Gaoshe, WANG Pinghuai, ZHANG Yalin, HAN Yongjie, LIANG Xiaobing
(Hot Working Branch Company, Baoji Petroleum Machinery Co., Ltd., Baoji 721002, China)

Abstract: A low alloy and low temperature cast steel containing Cr, Ni and Mo was designed to meet the performance
requirements of API 8C for oil rig hoisting equipment. The results show that through the quality control of the casting
process and different heat treatment process measures, the structure of the steel after 900 C quenching +650 C tempering
heat treatment is typical tempering sorbite, the impact energy of -20 ‘C reaches 90 J, -45 ‘C impact energy reaches 48 J.

Under these conditions, the steel shows excellent mechanical properties at room temperature and high impact toughness at

low temperature, which meets the material properties required for lifting equipment of oil drilling RIGS.
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Tab.1 The mechanical property requirement
RJ/MPa Ry /MPa A(%) Z(%) KVg(-20 C)J KV (-45C)/J
=655 520 17 40 42 27
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Tab.2 The chemical composition design
%> C Si Mn Cr Mo Ni P S Fe
1# 0.27 0.35 0.80 0.60 0.22 1.30 0.020 0.015 i
2# 0.27 0.30 0.70 0.60 0.22 1.45 0.020 0.015 P
3# 0.27 0.25 0.60 0.60 0.22 1.60 0.020 0.015 A
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Tab. 3 The heat treatment technology

P £ T KR /C ml il BE /°C
930 650
5T b FE 900 650
870 650
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Tab.4 The chemical composition results

%% C Si Mn Cr Mo Ni P S Fe

# 027 035 082 0.61 023 132 0016 0.010 4
2# 026 030 071 0.63 022 146 0.020 0.008 4%
3# 027 026 059 0.60 023 1.61 0.017 0.010 4
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Tab.5 The properties of the steel

KV(-20 CYJ KV(-45C)/J

s Sl S RE
G VeI /C R./MPa Ra/MPa Ay(%) Z(%) vy e Y s
870 730 560 18 39 43,40,36 40 25,32,45 34
1# 900 796 623 22 59 96,92,106 98 48,46,52 49
930 831 662 15 37 56,55,33 48 25,26,22 24
870 746 570 19 42 52,48,43 48 41,43,53 46
2# 900 792 620 21 54 100,92,106 99 48,46,52 47
930 825 653 16 39 45,51,41 45 40,37,42 40
870 781 580 20 50 60,51,49 53 45,51,58 51
3# 900 816 645 24 63 114,110,120 115 56,62,68 62
930 850 671 17 43 86,42,37 55 33,29,41 36
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Fig.1 Tensile strength of the low temperature steel under [ 3 A [ e F7 28 T A JEL A4 4 f I 3 v o 1 g
different quenching treatment scheme Fig.3 Low temperature impact toughness of the steel under
_ different quenching treatment scheme
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Fig.2 Plasticity index of low temperature cast steel under (DWFHI A9 & Cr . Ni Mo Jo % WK & 4 KR
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Fig.4 Microstructure of Er125 sample of the normalized steel
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