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ABSTRACT

In this paper, GH4169 nickel base alloy is used as experimental material. The
effect of shot peening on metal fatigue properties is studied by hardness test, tensile
test and fatigue test. Through the microhardness experiment, the effect of changing
the experimental parameters of ultrasonic shot peening on improving the
microhardness is compared and analyzed; Through the static tensile property
experiment, the effect of changing the experimental parameters of ultrasonic shot
peening on the improvement of static tensile property is compared and analyzed;
Through the fatigue performance experiment, the data are compared and analyzed,
and the influence law of different temperature conditions on the service performance
of fatigue performance is summarized.

The experimental results of hardness test show that the longer the shot peening
time is, the better. There is an optimal range of 1-2 min; When the amplitude of shot
peening is higher, the effect of shot peening is more significant. The data of tensile
test further proves that shot peening can indeed improve the tensile properties to a
certain extent, but the extremes of things must be reversed, and the shot peening time
should not be too long; The increase of amplitude can indeed obtain higher gain of
tensile properties. Comprehensive consideration, in order to take into account the
increase of hardness, make the tensile strength and yield strength can be greatly
improved, and do not cause too much damage to the extensibility, it is concluded that
the best shot peening parameter should be the amplitude of 40 microns and the time of
1 minute. The experimental results of high temperature fatigue performance show that
the fatigue performance of the material after ultrasonic shot peening is better in the
medium and low temperature environment, but the performance of ultrasonic shot
peening is slightly inferior in the high temperature service condition; The specimen

after ultrasonic shot peening has a longer service life under low stress conditions.

Key words: Ultrasonic shot peening; Nickel base alloy; Fatigue performance
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