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Test of vibration fatigue for the TiAl alloy aeroengine blade
at high temperature and high cycle

ZHANG Busheng', ZHU Jizhi', SHI Jian®,
CHEN Guanfeng®, MI Chunhu*, CUI Xiubin'

(1. Tianjin Aerospace Reliability Technology Company Limited, Tianjin 300462, China;
2. Sichuan Gas Turbine Establishment,
Aero Engine Corporation of China, Chengdu 610500, China)

Abstract: Taking TiAl alloy aeroengine blade as the research object, a series of prob-
lems likely to happen during the test of the vibration fatigue for aeroengine blade at high
temperature and high cycle were studied, including fatigue stress monitoring at high temper-
ature, and high frequency excitation. The closed loop of maximum stress was used to solve
the high-temperature fatigue stress monitoring. The high frequency excitation was realized
through design of fixture amplification. The temperature load and vibration load were ap-
plied synthetically by radiation heating and electromagnetic vibration shaker. Using the
method of the vibration fatigue at high temperature and high cycle, the life test was carried
out on the blade. The control accuracy of high temperature fatigue stress was better than

+29%. The median fatigue limit value of the blade with 50% reliability was 444 MPa. The
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life curve of the blade was obtained effectively. This test method is suitable for the high tem-

perature and high cycle vibration fatigue test of the aeroengine blade, providing a reference

to the high temperature and high cycle vibration fatigue test of the other aeroengine parts.

Key words:

aeroengine blade; high temperature and high cycle; vibration fatigue;

fatigue limit; life curve; aeroengine parts
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Table 2 High temperature vibration fatigue test results

of blades
e Siex /MPa K& % i /10° K
1 440 %R 18. 000
2 430 g 30. 000
3 440 i 30. 000
4 450 IR 6.585
) 440 FOg 30. 000
6 450 27N 5.198
7 445 g 30. 000
8 450 278 4.851
9 445 g 30. 000
10 450 IR 7.823
11 550 27N 1. 948
12 550 IR 3. 326
13 550 278 1. 086
14 600 IR 2.133
15 600 IR 1.192
16 600 27N 0.980
17 650 IR 0. 754
18 650 278 0.668
19 650 IR 0. 604
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