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Very high cycle fatigue test of TC17 alloy under asymmetric loading
LIU Hanging', LIU Liang’, HUANG Zhiyong', WANG Qingyuan'"’

(1. School of Aeronautics and Astronautics,
Sichuan Universitys Chengdu 610065, China;
2. Sichuan Gas Turbine Establishment,
Aero Engine Corporation of China, Chengdu 610500, China;
3. School of Mechanical Engineering, Chengdu University, Chengdu 610106, China)

Abstract: The fatigue failure of TC17 alloy was investigated under asymmetric loading
with the help of piezoelectric fatigue tester (20 kHz) and electromagnetic resonance fatigue
tester (110 Hz), and could be divided into surface induced failure mode and interior induced
failure mode. Micro cracks near the center cross section of the specimen surface caused by
slip trace under cyclic loading and the machine defects were the main reasons that caused the
surface induced fatigue failure. The interior induced failure was mainly caused by the cleav-
age fracture of primary o phase. The frequency effect on the fatigue strength and fatigue fail-
ure mechanism was not obvious. And the variation of the failure mode resulted in a bilinear
stree-fatigue life (S-N) curve of TC17 alloy. The formation of interior fracture could be di-

vided into three stages: cleavage fracture of primary « phase, short crack propagation and
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long crack propagation. The critical stress intensity range of long crack propagation can be

determined as 3. 3 MPa * m'? under the stress ratio of 0. 1 at room temperature.

Key words:

cleavage fracture
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