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Platform crack and recrystallization of
DD6 single crystal turbine blade

MA Jian, LI Shi-feng, HE Atjie, ZENG Jun

(Research Centre of Turbine Technology, China Gas Turbine Establishment,
Aviation Industry Corporation of China, Chengdu 610500, China)

Abstract: It was found that the cracks appeared on the surface of DD6 single crystal tur-
bine blade platform after testing. Based on the cracks character, the platform failure mode
was studied by appearance check, observation on fracture surfaces, microscopic structure
examination, and chemical analysis. The results show that the cracks have made from the
surface recrystallization of DD6 single crystal turbine blade platform; it has relation to the
grain boundary face. Under stress condition, the cracks have expensed along the white par-
ticles bond until fatigue failure. Meanwhile, it was found that the recrystallization zone al-
ready exists at its surface before application. Owing to the larger cast stress during cast
process, the carbide is formatted in platform zone. Then, the recrystallization grain,
which mass precipitated phases with W element are around its boundary, is formatted in

heat treatment.
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Fig. 2 Fracture of platform crack
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Artificial fracture of platform crack
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Fig. 4 Position of crack in the platform with mass precipitated phases with
W element (a) and the crack trend (b)
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Table 1 Chemical composition of DD6 signal crystal
turbine blades in the platform
(unit: %) ’
b b
Cr 3.8~4.8 4. 26 ’ ’
(W)
Co 8.5~9.0 8.73
Mo 1.5~2.5 1. 64
b ’
w 7.0~9.0 5.75
Ta 6.0~8.5 7.23
Re 1.6~2.4 1.49
Hf <0. 20 0.19 [12-16] .
C <0. 04 0.03
1
Mn <0. 20 0.17 ) ¢ s
)
Si <<0. 20 0. 22
- 2) ,

Fe <0. 30 0.31 DD6
Nb <1.0 0. 56
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