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ABSTRACT

The working environment of aircraft engine is extremely bad, often in the
environment of high pressure ratio, high gas temperature, high load and so on. This bad
environment has a great impact on the metal materials in the engine, especially the
superalloy materials, among which fatigue failure is the most common defect. At present,
the research on aircraft engine fatigue failure is not extensive at home and abroad, and
there are few studies on fatigue performance parameters. In this paper, the ultrasonic
fatigue test of nickel base superalloy at room temperature and high temperature, as well
as under different stress ratio conditions was carried out. The S-N fatigue curve was fitted
by Origin software and compared. The experimental results show that the fatigue
properties of nickel-based alloy are very different at room temperature and high
temperature. The effect of stress ratio on the fatigue properties of nickel-based alloy at
high temperature is much greater than that at room temperature. When the fatigue life
ranges from 10° to 107, the fatigue cracks mainly originate on the test surface. When the
fatigue life is in the range of 10’~108, the crack source mainly occurs in the workpiece.

In this paper, the rain-flow counting method is used to evaluate the fatigue strength
of test parts under different stress ratios, and finally the fatigue life prediction data model
is obtained. The model results are in good agreement with the test data, indicating that the
fatigue life prediction method has certain reference value.

Key words: nickel-based alloys; asymmetric fatigue; UHF vibration
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