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Table1 Chemical composition of 825 alloy (/%)
Cc Mn P S Si Ni Cr Cu Ti Mo Al Co
0.02 0.80 0.016 0.01 0.25 38.00 21.40 2.00 1.05 2.70 0.10 0.05

B SCIRRE U A B

Fig.1 Experimental sampling location: (a) cracking zone of domestic 825 alloy steel pipe; (b) layered samples and metallographic observation
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Fig.2 Schematic diagram of the finite element model of cross-rolling

piercing
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(e) position e; (f) position f
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Fig.3 Metallographic microstructures of different positions of layered samples in Fig.1b: (a) position a; (b) position b; (c) position c; (d) position d;
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Fig.4 Morphologies of the crack zone of the sample: (a) OM image and (b) SEM image
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Fig.5 Fine grains distribution along the crack
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Fig.6 Effects of temperature on the grain size and reduction of area
of 825 alloy!219%)
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Fig.7 Results of finite element method: (a) maximum principal

stress, (b) temperature, and (c) maximum shear stress
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Fig.8 Results of Finite element method: (a) effective plastic strain

and (b) fraction of recrystallization grains
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Fig.9 Influences of the inner diameter (a), the plug friction factor (b)
and the initial temperature (c) on the maximum temperature of

the tube during the processing
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Fig.10 Influences of the inner diameter (a), the plug friction factor (b)
and the initial temperature (c) on the maximum shear stress

of the tube during the processing
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Temperature Rise and Stress Distribution of 825 Alloy During Cross-Rolling Piercing Process

Li Xin', Zhao Zhan', Dong Jianxin®, Qiu Yunlong?
(1. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)
(2. Zhongxing Energy Equipment Co., Ltd, Haimen 226126, China)

Abstract: The cracks in the process of cross-rolling piercing production of domestic 825 alloy pipes were studied. The causes of the cracks were
discussed by metallographic observation and finite element analysis methods, and it is found that the local temperature rise and increased shear
stress is the main cause of cracking. In addition, from the perspective of three process parameters such as the initial diameter of the tube, the initial
temperature, and the lubrication conditions of the plug, the regularity of the cracking phenomenon of the tube was studied, and the most important
factor affecting the local temperature rise of the tube is the plug lubrication condition. And the local temperature rise phenomenon can be
significantly reduced by reducing the friction coefficient of the plug. However, the influence of process parameters on the maximum shear stress is
not obvious. Therefore, it is believed that the temperature rise caused by the cross-rolling piercing process is the most critical influencing factor for
the quality control of the tube.

Key words: superalloy; 825 alloy; cracking; cross-rolling piercing; finite element method
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