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Numerical Research of Shot Peening Residual Stress Field for 9310 Steel Spiral Bevel Gear

GUO Minzhi', DENG Mingming"?, JIANG Tingting’, LIU Jinglin’, TANG Jinyuan®
(1. AECC Zhongchuan Transmission Machinery Co., Ltd., Changsha 410200, China;
2. State Key Laboratory of High-Performance Complex Manufacturing, Central South University,
Changsha 410083, China)

[ABSTRACT] As a key process for spiral bevel gears, shot peening process induces residual compressive stress field
on parts surface and improve their fatigue strength. In order to accurately calculate the residual stress field of the tooth
surface after shot peening, we established a simulation model for the shot peening process of spiral bevel gears, which
based on the coupling of discrete element method and finite element method. The errors between the simulated results
and the experimental results are within 10%, which means the model can predict the residual stress distribution well. The
correlation law between the shot peening process parameters and the residual stress distribution of AISI 9310 spiral bevel
gear is investigated. The results show that under the processing parameters used in this paper, shot peening mainly affects
the residual stress field from the surface of the target to a depth of 50 um. When the coverage is 200%, the increase of
shot diameter and velocity works little on the surface residual compressive stress. The maximum residual compressive
stress will increase to —1251.5 MPa and the depth of maximum residual compressive stress increases to 40 pm with the
increase of shot velocity and diameter. The residual stress calculation model established in this paper provides a tool for the
optimization of shot peening parameters of spiral bevel gears, and makes the process calculable and predictable instead of
the trial-and-error method.
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Fig.3 Modeling diagram of coupling of discrete element method and finite element method
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Fig.7 Three-dimensional surface topography of tooth flank after shot peening
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Fig.9 Influence of shot peening time on residual stress results
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Fig.10 Influence of shot velocity on residual stress results
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Table 2 Measured and simulated residual stress values of point b in convex and concave
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Fig.11 Simulated residual stress of target impacted by different shot velocities

S, sil
CF¥): 75%)
+4.000e+02
+1.400e+02
-1.200e+02
-3.800e+02
-6.400e+02
-9.000e+02
-1.160e+03
-1.420e+03
-1.680e+03
-1.940e+03
-2:200e+03

L~V X5

%] 61X 35 %] 1o (a) d=0.18 mm

(b) d=0.30 mm

4
(¢) d=0.42 mm

12 AEBAEFEHREERZE

Fig.12 Simulated residual stress of target impacted by different shot diameters
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