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Table 1  Chemical composition of the investigated alloy (ω/%) 

Sample No. Fe Cr Si C Mo Ni 

1# 5 7 0.5 0.5 2.3 Bal. 

2# 5 20 0.5 0.5 2.3 Bal. 
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Fig.1  Stress-strain curves of the alloys under different 

conditions: (a) 950 9 and (b) 1200 9 
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Fig.2  Comparison of the peak stress of the alloy at various  

deformation temperatures and strain rates 
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Fig.3  Relationship between peak stress, strain rate and temperature: 
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Fig.4  Relationship between Z parameter and peak stress of the  

alloy 
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Fig.5  Process map of the alloy: (a) 1# and (b) 2# 
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Fig.6  Typical hot-deformation microstructures of 1# alloy: (a) 950 �/0.01 s
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; (c) 1100 �/10 s
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Fig.7  Typical hot-deformation microstructures of 2# alloy: (a) 950 �/0.01 s
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; (b) 950 �/10 s
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; (c) 1050 �/0.01 s
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Hu Shaomei, Song Zhigang, Zheng Wenjie, Feng Han, Zhu Yuliang 

(Special Steel Institute, Central Iron and Steel Research Institute, Beijing 100081, China) 

 

Abstract: Hot compression tests were carried out to study hot deformation behavior of new Ni-based alloys with different contents of Cr 

(7 % and 20 %) in the temperature range from 950 °C to 1200 °C and the strain rate range from 0.01 s

-1

 to 10 s

-1

, and processing maps for 

both alloys were established. The results show that increasing Cr content significantly enhances the hot deformation resistance at low 

temperature and high strain rate, and also increases the apparent activation energy. Comparison of the processing maps of two alloys 

indicates that the safe hot processing range is narrowed with the increase of Cr content. 
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