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Abstract: Fatigue is one of the important reason for losing efficacy during the process of turbine blade service,

but current study aims at IC10 alloy and low cycle fatigue behavior at different strain rate. The high cycle fatigue

properties of single crystal IC10 super-alloy are investigated at room temperature and 750 “C in ambient atmos-

phere in this paper. The high cycle fatigue experiments are tested with ratio of stress R=—1 and f=83. 3 Hz.

The fatigue fracture surface morphology is observed by SEM (scanning electron microscope). The internal

mechanism of the high cycle fatigue properties of IC10 single crystal super-alloy at room temperature and 750 C

is discussed based on the observation. The result shows that the fatigue strength of single crystal IC10 is 288

MPa at room temperature and 416 MPa at 750 “C. The fatigue cracks mainly originate from defects on surface

or subsurface of specimen. The fatigue fractures are composed of fatigue source, steady state extension region

and transient fracture zone.
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Table 1 Chemical composition of IC10

gy Jit ik 5y Kk %y Ji ik 5y %
Co 11.5~12.5 Ta 6.5~7.5
Cr 6.5~7.5 C 0.07~0.12
Mo 1.0~2.0 Hf 1.0~2.0
w 4.7~5.2 B 0.01~0.02
Al 5.6~6.2 Ni Bal
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Fig. 1 Schematic diagram of high cycle fatigue specimen
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Fig. 2 Microstructure of IC10 single crystal

before and after treatment
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Fig. 3 Rotating-bending fatigue 10" up-down figure
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Fig.4 SN curves of rotating-bending fatigue
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(d) T=750 C ,6,=700 MPa, N;=48 000

(e) T=750 C,0,=500 MPa,N;=638 000
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Fig.5 Morphologies of fatigue fracture surface of 1C10
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Fig. 6 Illustration of the last period of propagation
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