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Creep property variation at different regions on
a directionally solidified turbine blade

DENG Ying, SUN Rurjie, XIE Jian-wen, YAN Xiao-jun
(School of Jet Propulsion,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: In order to study the creep property variation at different regions on a direc-
tionally solidified (DS) turbine blade caused by microstructure difference among those re-
gions, three types of DS specimen (platform-like specimen, shroud-like specimen and sheet
specimen) were presented to investigate the difference by creep rupture tests at elevated tem-
perature. The tests data shows that the performance of platform-like specimen and shroud-
like specimen are 94. 22% and 75 65% of sheet specimens’ performance, respectively.
Therefore, the difference of creep property among different regions on a DS turbine blade
should be considered in blade structure design and creep life assessment. The research re-

sults may also help to improve the manufacture processes of directional solidification.
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Fig. 5 High temperature creep rupture test facility
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Fig. 6 Fixture for creep rupture tests
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Table 2 Creep rupture test data
/h
1 2 3
16. 2 17. 4 15. 4
12.0 13.4 13.1
18.18  16.86 18. 98
2.3

. 99.87%, 50%

(a) Platform-like specimen

(b) Shroud-like specimen
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Fig. 7 Creep rupture feature of specimens
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Table 3 Analysis of creep rupture life data

99.87% ., /
/h 50% /h %

16. 31 1. 076 13. 04 94. 22
12.81 1. 069 10. 47 75.65

17.56 1. 081 13. 84 100
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