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Formation Mechanism of Thermal Crack Defects in Gas Turbine Blades
Guo Xiong '**, Tao Fei*, Shi Weijie'"*, Zhang Qiongyuan'?, Yang Zhaohong'*
(1.State Key Laboratory of Long-Life High Temperature Materials;
2.Dongfang Electric Corporation Dongfang Turbine Co., Ltd.)

Abstract; Taking the gas turbine guide blade as the research object, the hot crack of blade produced by the invest-
ment casting process was analyzed, and the macro and micro morphology was investigated. DSC and THERMO-
CALC were used to analyze the characteristics of the solidification interval of Mar-M247 alloy. Meanwhile, the
temperature field and stress field of the blade solidification process were calculated combined with the numerical
simulation software ProCAST, and the physical field characteristics and formation mechanism of thermal crack
were described. The results indicate that the characteristics of the alloy solidification interval is the prerequisites
for the formation of hot cracks, and the constraint conditions and tensile stress around the dendrite boundaries are
the essential conditions. Thereinto, the R corner of the blade is the most sensitive area of thermal crack with slo-
wer solidification rate and larger temperature gradient, and the basin position with the faster solidification rate
and the larger tensile stress is the thermal crack insensitive area.
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Fig.1 Structure of turbine blade and gating system
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Fig.3 Micro morphology of hot cracks
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