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A Study on Hot Deformation Behavior of Pipeline Steel X52

Zhang Long, Zhang Chunling, Shi Dongri, Cai Dayong and Liao Bo
( State Key Laboratory of Metastable Materials Science & Technology, Yanshan University, Qinhuangdao 066004 )

Abstract The 50% hot deformation test on pipeline steel X52 (1360) (% . 0.08C, 0.20Si, 0.93Mn, 0. 024 Als,
0.02Nb, 0.02Ti) with strain rate 0. 01 ~10 s ' at 950 ~1 200 °C was carried out by Gleeble-3500 thermal simulator to get
true stress-strain curves. Based on regression analysis, the activation energy and equation of hot deformation of steel X52 is
defined and the effects of strain rate, temperature and Z parameter on peak stress of hot deformation are obtained. Results
show that with decreasing the deformation temperature, the peak stress increases and moves in the direction of strain incre-
ment, and with increasing the strain rate, the peak siress increases and also moves in the direction of strain increment; the
activation energy of hot deformation of steel X52 is 232 kJ/mol; and with increasing Z parameter, the peak stress of hot de-

formation increases.
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Table 1 Chemical composition of pipeline steel X52 /%

C Mn S P Si Als Nb Ti
0.08 0.93 0.004 0.013 0.20 0.024 0.022 0.015
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Fig.1 True Stress-strain curves of pipeline steel X52
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Fig.2 Curves of Ing-In £ (a) and o-In £ (b) of pipeline steel X52
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Fig.3 Effect of strain rate (a),
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temperature (b) and Z parameter (c) on peak stress of hot deformation of pipeline steel X52
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