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Table 1 Chemical composition of alloy (mass fraction, %)

C Cr Al Ti Co
0.044 19.32 1.37 2.65 13.44
B Zr Mo w Ni
0.0099 0.033 1.97 2.19 Bal.

BIEEE: W, #I%, L #Bif: 010-62183615; E-mail: yanggang@ nercast. com
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Fig. 1 True stress—true strain curves of GY200 alloy during hot compression under different deformation conditions: (a) £=0.01

s';(b) £=0.1s";(c) é=1s";(d) £=10s""
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Fig. 2 Peak flow stress of GY200 alloy under different

conditions of hot compression deformation
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different deformation conditions
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Hot deformation behavior of Ni-based alloy used for advanced
ultra-supercritical steam turbine blades

GONG Zhi-hua"2, YANG Gang®, YIN Hui-fang’, DING Wei'

(1. Inner Mongolia University of Science and Technology, Baotou 014010, China;
2. Special Steel Institute of Central Iron and Steel Research Institute, Beijing 100081, China)

Abstract: The hot deformation characteristics of the GY200 Ni-based alloy at the temperature range of 950—1150 ‘C and
strain rate range of 0.01-10 s™' under deformation of 60% were investigated by means of hot compression tests with
Gleeble—3800. The results show that the softening mechanism of the dynamic recrystallization is a feature of
high-temperature flow stress—strain curves of the GY200 Ni-based alloy, the peak stress increases with the decrease of
deformation temperature or the increase of strain rate, and the critical strain reduces with the decrease of deformation
temperature. The constitutive equation for GY200 alloy was established on basis of the true stress—strain curves. The
activation energy(Q) of the alloy is obtained as about 353.792 kJ/mol. Using W to replace Mo, the thermal activation
energy of GY200 alloy is reduced. The processing map is developed based on the peak stress at different strain rate and
showing variations of the efficiency of power dissipation related to temperature and strain rate. The instability zone on the

processing map is located at the temperature range of 1030—1170 ‘C and stain rates of 1-10 s~

. The optimum hot
working temperature and strain rate interval are 1000—1150 ‘C and 0.01-0.1 s™', respectively.

Key words: blades; GY200 Ni-based alloy; constitutive equation; thermal activation energy; processing map
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