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Numerical Simulations for Residual Stress Field of Shot-peening Based on SPH
Coupled with FEM

WANG Li-ping. WANG Jian-ming. ZHAO Li-li. LV He-ting, LIU Xing-rui
(School of Mechanical Engineering, Shandong University, Jinan 250061)

Abstract ; In previous numerical models, the number of shots is inadequate and its distributions is in a regular array. To
overcome there defects, the smoothed particle hydrodynamics (SPH) and finite element method (FEM) were coupled to
simulate the shot—peening process. By MATLAB programming to deal with the shots space coordinates, a random shot—
peening model with many shots impacting the component surface was built. The shot-peening saturation time, the influ-
ence of impact angle and mass flow on the residual stress field were analyzed. The results show that in the given condi-
tion, the corresponding saturated shot peening time exists. The residual stress value should be extracted after reaching
the shot peening saturated time in the effect of shot peening parameters on the residual stress research. With the increase
of the impact angle and mass flow, the residual pressure stress is improved. However, the residual stress field remains
unchanged when the mass flow reaches a certain extent.
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Fig. 2 Validation of the SPH-FEM model
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Fig. 5 Effects of the shot—peening time on residual stress
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%5

FFF, A BT SPH 454

FEM () B¢ L 5% A% By (i 4541 75

FAR T A1 JE R HE M 0. 25 mm B AIE 0. 27 mm,
B AT A ) (AL BE 25 AL

WA EFEA AR FE T 53 7« 22 AL £ T
W7 £ 0 9% A B Jy = IR T AL 3 e 5 1
SO BRSO B IE . (£ AL 90° T B o
BB e T ALY B 4 T 15 BB B 4 A
P AL B 5 i B CIR 90°) 4 it T S T
I 6 5 30 B KR T Wb 00 A R A
SR AL o R G AL A o
LA B AL 3D R 1 80 S 4R
3.3 BAREXEREAHHM

E T A S 0 LA R o S L ER R 3
AL BB LA . ALV RE 7 T
TP S 146 AL B MR AE
HIRETLEL T, Pt O 5 4 LSy N

m — %WS{ON/TI (7)

AP BB HOILAY AR mm, o ALY
R kg/m’,

3 3 A R A B D 7 TR B B AR N )
K. 4 r,=100 kg/min B, FRIAFRAR HN T HHRK
FRAFEI 7143 3k — 442. 45 MPa 1 —654. 42 MPa,
BRASE I J7J2IRBE 2 My 0. 26 mm, i K FR 4% 6 I
TR FE 0.1 mm &b, 243 AL 3 & 3 K #)
145 kg/minff, 5 43 B g A7 Fie 38§ O, 2 B AR 1
3G K3 —584. 55 MPa, i KER AR RN 13 K2
—688. 98 MPa, 4% W J7 2RI K ZE 0. 34 mm,
B AL R M 145 kg/min kSN F] 270 kg/min
IF o 9 5 1) B A L g B R R A A il R AR
A AR BE AN R 3 5 26, LR T Bk AR TR N ) (LI A

200
100 -

0 =
-100 |
-200 |
-300 |
'400. —=—100 kg/min
-500 —e—145 kg/min
-600 ——270 kg/min
=700
-800

Residual stress / MPa

0 02 04 06 08 10 12 1.4 1.6 1.8 2.0
Depth / mm
B 7 gL I a6 AR A N T B R e

Fig. 7 Effects of the mass flow rates on residual stress
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