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Table 1 Chemical compositions of three kinds of superalloys W /%
B4 C B Cr+Co Al+Ti W+Mo+Ta Hf Re Ni
OReSE [M] i 0.1~0.3 0.01~0.02 16~20 6~8 11~13 1~2 A
2ReE [ i 0.05~0.1 0.01~0.02 20~22 5~7 10~12 2 Sy
B 0.03~0.08 0.004~0.008 15~20 7~9 9~13 St
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Fig. 1 Image of thermal shock fatigue equipment for the turbine blade
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Fig. 2 Macroscopic morphologies of the turbine blades after thermal shock fatigue
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Fig. 3 Stress analysis of the turbine blade under high temperature
condition
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Fig. 4 Morphologies of the failed turbine blade casted by directionally solidified superalloy without Re under thermal shock fatigue
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Fig. 5 Morphologies of the failed turbine blade casted by directionally solidified superalloy with 2Re under thermal shock fatigue
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Fig. 6 Morphologies of the failed turbine blade casted by single crystal superalloy under thermal shock fatigue
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Study on Thermal Shock Fatigue Behavior of Cast Superalloy Turbine
Blade

CHEN Zhu-bing, AN Zhong-yan, LYV Song, GE Hong-zhi, LIU Wei-zhuo
(AECC Shenyang Engine Research Institute, Shenyang 110015, Liaoning, China)

Abstract:

In order to investigate the thermal shock fatigue property of turbine blades with different materials, thermal
shock fatigue behavior of the turbine blades cast by three kinds of superalloys was investigated by the
thermal shock fatigue equipment with induction heating. Crack morphologies of blade surface, cross section
morphologies and fractographs were observed by optical camera, video microscopy and scanning electron
microscope. The results showed that the life of the thermal shock fatigue of single crystal superalloy turbine
blade was longer than that of directionally solidified superalloys. The life of the thermal shock fatigue was
increased with adding Re content in the directionally solidified superalloy turbine blade. The crack initiated
at the appraisal area of the turbine blade’s medium section under thermal shock fatigue and propagates along
blade height. The crack propagation mode was associated with alloy compositions and cast process of the
blade.

Key words:
cast superalloy; turbine blade; thermal shock fatigue; crack initiation and propagation

(%%t K%, zj@foundryworld.com )



