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Numerical Simulation and Experimental Study of Residual Stress Field of
AZ91D Magnesium Alloy by Shot Peening

CHEN Guang-zhong' , HE Zhi-jian', YANG Yue’

(1. Hunan College of Information, Changsha 410200, China;
2. School of Traffic and Transportation Engineering, Central South University, Changsha 410083, China)

ABSTRACT : Objective To study the impact of the shot peening process on surface residual stress field of AZ91D magnesium al-
loy. Methods This paper established a finite element model of shot peening AZ91D magnesium alloy based on finite element plat-
form and discussed the influence of pellet shot velocity, shot pellet diameter and incidence angle on the surface residual stress field
of AZ91D magnesium alloy mainly from the aspects of the compressive residual stress layer thickness, the compressive residual

stress peak and the depth of compressive residual stress peak. Besides, results of shot peening test and finite element simulation

Wi EHA: 2015-11-15; f2iTBH: 2015-12-06

Received ; 2015-11-15; Revised; 2015-12-06

E£TH: WA RHHTHISCIR(2013F13019) 5 91 R4 2H TTHTIT A (14C0825)

Fund: Supported by the Department of Science & Technology of Hunan Province (2013FJ3019) and the Department of Education of Hunan Province
(14€0825)

EERIAY: MOLE(1968—) 55, MI#UZ , 2N FRAFFH R A5 AR SR 78 B ET

Biography. CHEN Guang-zhong(1968—) , Male, Associate professor, Research focus: parts surface strengthening technology and surface integrity.



Hast H2H

WO A0 A OISR AL AZO1D BEA B 5 AR ) 5 Y S EAR AU, S SR T - 135 -

were compared. Results The compressive residual stress layer thickness and compressive residual stress peak increased significantly

with the increase of shot velocity, but the increase of shot velocity had little influence on the depth of compressive residual stress.

The compressive residual stress layer thickness, the compressive residual stress peak and the depth of compressive residual stress

peak increased significantly with the increase of shot pellet diameter. By increasing the incidence angle, the compressive residual

stress layer thickness and the compressive residual stress peak increased significantly, but the depth of the compressive residual

stress peak value basically remained unchanged. The compressive residual stress layer thickness of finite element simulation was

7% smaller than the test results, the compressive residual stress of finite element simulation was 5% higher than the test results,

and the depth of compressive residual stress of finite element simulation was 11% smaller than the test results. Conclusion Residu-

al stress test results have good consistency with finite element simulation results, verifying the validity of the finite element model.

KEY WORDS: shot peening; AZ91D magnesium alloy; finite element simulation; residual stress field
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Fig. 1 Finite element model
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Fig. 2 The distribution of residual stress on workpiece surface at

different shot velocities
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Fig. 3 The distribution of residual stress on workpiece surface at

different shot pellet diameters
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Fig. 4 Schematic diagram of incidence angle
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Fig. 5 The distribution of residual stress on workpiece surface at

different incidence angles
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