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Simulation Analysis of Influence of Ultrasonic and Conventional Shot Peening on Residual Stress of TC4
Titanium Alloy
LIU Hui', CAI Jin*, MENG Qing—xun’, ZHU Ji—hong'
(1. School of Mechanical Engineering, Northwestern Polytechnical University,Xi” an 710072, China;
2. College of Aerospace Engineering, Shenyang Aerospace University, Shenyang 110136, China)

Abstract: In order to predict the distribution of the depth and value of the compressive residual stress layer of shot peening TC4
titanium alloy specimen and the change of diameter, depth characteristic curve and surface morphology of impact surface pit,two 3D models
were established by Abaqus/Explicit software. The difference of surface residual stress field was compared by numerical simulation of
ultrasonic shot peening and conventional shot peening. The influence of shot peening parameters such as diameter,velocity and times of
impact on residual stress distribution of TC4 titanium alloy projectile was analyzed. The results show that when the kinetic energy is the
same, the compressive residual stress on the surface of the two reinforcing processes can be compared,and the residual stress depth of the
subsurface of the ultrasonic peening model is 0.16 mm,which is about 2 times the depth of the conventional peening model. The maximum
compressive residual stress of conventional shot peening is about —-800 MPa,about 1.6 times that of ultrasonic shot peening. Compared with
conventional shot peening,ultrasonic shot peening has lower surface roughness and deeper compressive residual stress layer. The depth of
the compressive residual stress layer is proportional to the diameter of the projectile,but the size of the projectile can cause the increase of
the residual tensile stress area on the other side of the thin wall.
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