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ABSTRACT: The work aims to discover the mechanism of shot peening (SP) to change the surface field and surface morphol-
ogy of 7075-T651 Al-based alloy. Firstly, the finite element models (FEM) of SP involving single projectile and projectiles were
set by ANSYS/LS-DYNA respectively to calculate the 200 pm deep stress distribution on materials surface and the surface de-
formation via different peening times based on the boundary condition of experiment. Then the collision parameters in the
model were corrected by experimental results, including meshing density, number of peening times by shot and contact speed,
etc. Finally, the calculation of FEM dedicated the surface stress distribution and mechanism of strengthened layer on surface by

SP treatment. Through the contrast, the calculation and experimental results of SP simulation model matched with each other.

WisEHA: 2018-08-13; fEITHHA: 2018-09-17

Received: 2018-08-13; Revised: 2018-09-17

EEWE: BEARHFEE (51475483 ); #g B & LA A2 A (2018NK2065 ); &y 4 & ACFHE A1 37 H) A S 43H %10 B (2014207)
Fund: Supported by the National Natural Science Foundation of China (51475483), the Key Research and Development Program of Hunan
Province (2018NK2065), the Science and Technology Innovation Team Support Program of Hunan Province (2014207)

EBREIMT: RS (1994—), B, ALHRL, LM TOARGEHEH AR,

Biography: CHEN lJia-wei (1994—), Male, Master, Research focus: surface treatment of aluminum alloy thin wall parts.

BIEE: B (1977—), B, B+, #i%, L 2R T OB EH T HRA4E, M liaokail02@csuft.edu.cn
Corresponding author : LIAO Kai (1977—), Male, Doctor, Professor, Research focus: deformation control of thin-walled aluminum alloy parts.
E-mail: liaokail02@csuft.edu.cn



$42- E TR NN

2018 4E 11 H

The stress profile from surface to subsurface via FEM agreed with experimented data. The maximum deviation of surface stress

was less than 25 MPa, which indicated that the shot peening strength in the model was correct. Furthermore, the deformation ra-

tio of strengthened layer by 6 times of projectile impacts was less than 6% and gradually tended to be stable. This phenomenon

was consistent with the hardening situation of the material via the multiple surface coverage in the SP experiment, which indi-

cated the accuracy of the target model and parameters in FEM indirectly. Through the analysis, the FEM of SP can calculate the

stress-deformation on materials surface quickly and correctly and play a positive role in exploring the influence rules of SP

technology on the characteristics of materials surface.
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Fig.1 Schematic diagram of shot peening strengthening
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Tab.1 Mechanical properties of materials
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Fig.8 Stress contour of crater
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Tab.3 Comparison of residual stressvalues between
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