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R1 C-276 BEGEHWERIS
Table 1 Chemical composition of C-276 nickel-based alloy

(mass fraction, %)

Cr Mo Co Y Fe A%
16.0 16.1 0.2 3.4 6.1 0.16
Mn Si C B Ni
0.3 0.04 0.003 0.03 Bal.
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Fig.1 Original microstructure of C-276 nickel-based alloy
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Fig. 2 True stress—true strain curves of C-276 nickel-based alloy under different deformation conditions: (a) 0.01 s™'; (b) 0.1 s';
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Fig. 3 Relationships among stress, temperature and strain rate for C-276 nickel-based alloy during hot deformation: (a) Iné and
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Fig.5 Processing map under 0.6 strain and microstructure of C-276 nickel-based alloy
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Hot deformation behavior and processing map of
forged C-276 nickel-based alloy

HE Ying-jie" %, ZHAN Xin"2, SUN Xiao-yu"?, DING Wen-yan®, SU Cheng’, WANG Bao-shun’,
NAI Qi-liang®, HUANG Lan"? LIU Feng"?

(1. Powder Metallurgy Research Institute, Central South University, Changsha 410083, China;
2. State Key Laboratory of Powder Metallurgy Central South University, Changsha 410083, China;
3. Zhejiang Jiuli Hi-tech Metals Co., Ltd., Huzhou 313028, China)

Abstract: In order to investigate the hot deformation behavior of a forged C-276 nickel-based alloy, a series of hot
compression tests at temperatures of 950—1200 °C and strain rates of 0.01-10 s~ were carried out by Gleeble—3180D
thermal simulator. The results show that the flow stress curves of alloy exhibite typical dynamic recrystallization
characteristics and the flow stress decreases with the deformation temperature increasing or the strain rate reducing.
Constitutive equation of C-276 alloy is constructed using peak stress according to Arrhenius model, and the deformation
activation energy is 510.484 kJ/mol. At the strain of 0.6, a processing map is established based on dynamic material
model. Combining with microstructure analysis, the optimum hot working parameters of C-276 alloy are (1100 C, 0.01
s and (1150 °C, 0.01-1 s!). In addition, the microstructural change law of alloy indicates that the increase of
deformation temperature or the reduce of strain rate can facilitate the nucleation and growth of dynamic recrystallization
grain.
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