Surface Engineering %iﬁiIﬂ

IR : ZKIF, B, BHT, F. KAEEFAI0ME b 5K 4 Ty Fo K LA JE B9 % FF (] A2 #] # # R, 2025,
68(13): 93-99.
WANG Changqing, LU Liangliang, TANG Jinyuan, et al. Effect of shot peening coverage on residual stress and surface roughness
of 9310 aircraft gear[J]. Aeronautical Manufacturing Technology, 2025, 68(13): 93—99.

W53 L B 25 ZEXF 9310/ == 15 4L T R M 1 F15R T +HAE FE HY
AL

FKiF, BRT, EHT, BAH
(1. P B ALK A RIE T2 RS AR TN 8], v RIE 150066,
2. Pk, Kiy410083)

[FHE] thBLETIANELERL SRR G T HGFE TR, THEEFEA R B — AT 2R X,
I A L ) Aok B AR R R R K e, A2 B AT AR Y KRB LR R R G AR A R ) R E LR 1)
8 RBEHAE . ATz A, B E T AT E M TEEA (DEM) — A IR TEEA (FEM) 48409415 51 AL &1Lty A
AR, By AT S K A LI E, AT AL B R AR A B A A R R M R . AR, R
LR R £ RN, F b R m A S, EHL R 3G G R R N gAY, B £ R AT 200% 5 R Ak BT
WA B EFEA R EBER RN FREEN N REFTRER 0, SR KREAR RN o K, &K
RIER W E B E R i B E ¥ m, (22 4 E £ RRiE 300% Fi@frmiﬁﬁﬁ MeAk 53 By w AR AR R R 0 AL
HEARL A R EEAE R N R K, AL ETRIRAE N A, X2 B AR EHARIRALE , 3 AR Aok B 2 18] 49
FEIEME R AL S, PR R KNG e SR AT RS A K e,
KHEIF: AN M ABEE R, iRk, BAR N A @A, BTG % ARG &
hE %S V25; TGIS MHRFRRAD : A DOI: 10.16080/j.issn1671-833x.2025.13.093

Effect of Shot Peening Coverage on Residual Stress and Surface Roughness of 9310 Aircraft Gear
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[ABSTRACT] Shot peening improves the fatigue resistance of the workpiece by introducing residual compressive
stress. As an important factor in shot peening process control, shot peening coverage significantly affects the residual
stress and surface roughness of gears. However, the current research has paid little attention to the correlation between shot
peening coverage and gear residual stress and surface roughness. Aiming at this problem, a simulation model for aircraft gear
shot peening strengthening based on discrete element model (DEM) and finite element model (FEM) coupling was established.
The influence of shot peening coverage on gear residual stress and surface roughness was studied through theoretical simulation
and experimental verification. The results show that with the increase of coverage, the gear surface roughness S, increases
rapidly initially and then decreases gradually, when the coverage exceeds 200%, the surface roughness starts to decrease;
The coverage has no significant effect on the residual compressive stress value and the depth of the residual compressive
stress on the tooth surface, but has a greater effect on the maximum residual compressive stress. Maximum residual
compressive stress increases significantly with the increase of the coverage, but the increase rate decreases when the
coverage exceeds 300%; Along the tooth profile, the residual compressive stress exhibits the maximum value at the tooth
root, and the position closer to the top of the tooth is smaller. This is because the collision probability between the projectile

flow and the tooth surface increases as the position approaches the tooth root, and the higher number of impacts leads to
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greater compressive stress on the tooth surface.

Keywords: Spur gear; Shot peening coverage; Shot peening; Residual stress; Surface roughness; Discrete element method;

Finite element method
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Fig.1 Spur gear shot peening process
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Table 1 Shot peening process parameters
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Fig.2 Location of single tooth profile measurement
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Fig.3 Flow chart of DEM-FEM coupled model
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Fig.5 Schematic diagram of shot velocity field coordinate system change
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Fig.13  Surface roughness under different shot peening coverage rates
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