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Effect of Cu Content on Mechanical Properties of Ultra High Strength
Low Carbon Bainitic Steel

Song Xinli', Guo Aimin?, Yuan Zexi', Tang Jinquan® and Dong Hanxiong®
(1 Hubei Province Key Laboratory of Ceramics and Refractories, Wuhan University of Science and Technology, Wuhan 430081 ;
2 Wuhan Iron and Steel Group Company, Wuhan 430080)

Abstract Test low carbon bainitic steel (0.042 ~ 0.045C, 1.43 ~ 1.47Mn, 1.0 ~ 2.5Cu, 0.29 ~ 0.30Mo,
0. 025 ~0. 029Nb, 0. 011 ~0. 018Ti, 0.001 3 ~0.002 3B) was melted by a 50 kg vacuum induction furmace. Test results
showed that with increasing Cu content from 1. 0% to 2. 5% , the precipitation speed of g-Cu in steel and the peak hardness
increased; and with increasing Cu% , the yield strength of direct-quenching (DQ) steel after rolling increased from 865
MPa to 918 MPa and the yield strength of DQ + 500 °C tempering steel increased from 935 MPa to 1 140 MPa, while the
tensile strength and impact toughness of DQ +500 °C tempering 1. 0 ~2. 5Cu steel were lower than that of DQ steel.

Material Index Ultra High Strength, Low Carbon Bainitic Steel, £-Cu Precipitation, Mechanical Properties

1 WHRMAE

BB 50 kg KB RHF(E D),
BEm#ABI1 250 THRIE 2 h, AT H B Bt hil LM .

1150 ~1 000 C #47F-45 f X $.%,900 ~ 800 T

EEERBXEH, H % 16 mm iR, 5L/EWKEH
550 CTExY,

#®1 ARARLERSN/ %
Table 1 Chemical compositions of test steels /%

wE C Si Mn P S Cu Ni Mo Nb Ti B
1 0.043 0.30 1.43 0.007 0.004 1.0 0.70 0.29 0.025 0.011 0.001 7
2 0.044 0.32 1.43 0.007 0.005 1.5 - 0.71 0.30 0.027 0.018 0.001 3
3 0.042 0.32 1.43 0.008 0.004 2.0 0.72 0.30 0.028 0.012 0.001 5
4 0.045 0.32 1.47 0.008 0.004 2.5 0.71 0.29 0.029 0.016 0.002 3
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B1 500 CEIK 1 h KB N KRS e-Cu 7 HABTES, TEM: (a) HB454RM0 o-Cu #7H40; (b) &-Co BTiAH; (c) HtRAMTHM o-Co 40
Fig.1 Morphology of g-Cu precipitates in low carbon bainitic steel tempered at 500 °C for 1 h, TEM: (a) e-Cu precipitates along disloca-
tion line; (b) e-Cu precipitate phase; (c) £-Cu phase precipitated along lath
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Table 2 Effect of Cu content on mechanical properties of
low carbon bainitic steel

Cw  #ibsE Ry/ R,/ A/ Y74 Agy
% I% MPa  MPa % % (-20%C)/]
L0 oA 865 1060 10.0 51.0 68.0
Y 500 CHEIK 935 945 13.5 51.0 63.3
iE 83 1050 10.5 48.8 86.7
500 CHlx 938 988 12.5 540 42.0

2.0 e %08 1090 11.2 52.8 82.7

1.5

*Y 500 ClHl:x 1065 1070 11.5  53.5 38.5
2.5 iE 918 1115 11.2  51.5 62.3
7 500 CE:k 1140 1145 11.0  50.5 18.0
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