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Effect of Pre-Deformation on &-Cu Precipitation Behavior in
Ultra-Low-Carbon-Bainitic Steel

Zhang Yinyan', Tang Jinquan®, Guo Aimin’ and Yuan Zexi'
(1 Hubei Province Key Laboratory of Ceramics and Refractories, Wuhan University of Science and Technology, Wuhan 430081;
2 Wuhan Iron and Steel Co, Wuhan 430080)

Abstract The effect of 10% pre-deformation on aging dynamic behavior of an ultra-low-carbon-bainitic steel 0.042 ~
0.045C-1.43 ~ 1.48Mn-0.30 ~ 0.33Si-0.70 ~ 0.73Ni-0.29 ~ 0.30Mo-0.025 ~ 0.029Nb-0.011 ~ 0.019Ti, 0.001 3 ~
0.002 3B containing 0.98 ~ 2.90Cu at temperature 450 °C and 550 C for 1 ~ 10° min. The test results showed that the
peak hardness of e-Cu precipitation dynamic curves occurred during ageing of steel; as the steel was pre-deformed the time
occurred peak hardness of e-Cu precipitation obviously decreased and the value of peak hardness increased appreciably. The
effect of pre-deformation was more evident for steel aging at 450 C.
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Table 1 Chemical compositions of test steel /%

#HE o Si Mn P S Cu Ni Mo * Nb Ti B
(1) 0.043 0.30 1.43 0.007 0.004 0.98 0.70 0.29 0.025 0.011  0.0017
(2) 0.044 0.32 1.43 0.007 0.005 1.52 0.71 0.30 0.027 0.018  0.0013
3) 0.042 0.31 1.43 0.008 0.004 2.10 0.72 0.30 0.028 0.012 0.0015
(4) 0.045 0.32 1.47 0.008 0.004 2.50 0.71 0.29 0.029 0.016  0.0023
(5) 0.045 0.33 1.48 0.008 0.004 2.90 0.71 0.29 0.029 0.016 _ 0.0015
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Fig.1 &Cu precipitation dynamic curves: (a) 450 C, non pre-deformation; (b) 450 C, 10% deformation; (c) 550 C, non

pre-deformation; (d) 550 °C, 10% pre-deformation
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Fig.2 Structure of test steel, solid solution condition: (a) 1.52Cu (No2 steel) (b) 2.50Cu (No4 steel)
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Fig.3 structure of 2.50Cu steel (No4), aged at 450 C: (a) non pre-deformation; (b) 10% deformation
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