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Numerical simulation and experiment on shot peening of Al-Li alloy
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Abstract; According to the characteristics of shot peening process, a three-dimensional
finite element model was established by using ABAQUS finite element software to simulate
the residual stress field in shot peening process. Based on this model, the effects of shot of
Al-Li alloy process parameters such as velocity, diameter and number of projectiles on resid-
ual stress field of Al-Li alloy was studied respectively. Then the distributions of the residual
stress field between single shot model, uniform arrays shot model and random shot model of
projectiles were compared. Furthermore, the residual stress distribution in Al-Li alloy speci-
men thickness direction was measured by using X-ray residual stress analyzer and electrolytic
polishing method. The depth of residual compressive stress layer is 0. 24mm. The maximum

compressive residual stress occurs at 0. 08 mm. It verifies the validity of the finite element model.
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Table 1 Performance parameters of materials
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Fig. 1 Curve of true stress and strain of 2196-T8511
Al-Li alloy

1.1 HEAER

AL DA — 5 ) M S 3 8 o 52 Wt ik 1 R T
AT X 52 W 4 47 2 T i fn o o 8045 . 72 ABAQUS
Hh i 3 SR P ) B SR B AL L 32
o 3 T 4 o A AR b B A B o R BOE L
B I R Z oy . R A JEE AR R R 4 A
SRR RAR A =2 R] A 2% ok AU /0 4 32 fh 1T ) 1) 1)
SEg ] g = NS S ) | B SO - S Y Gl
0. 287 B e AR M BT AL S C3DSR £ L AL T il
DX 3R FH J 30 240 Ak 0 A% Jr X Rl 4 B .
1.2 HHERETEAER

A5 S BRmgs AU AL FE v, 2R Y 2T 0P
Aib A 37 B L v A S AR IIE B2 100 %6 ) 1§
FUBTAE. O T3k B A e 4 Wt R BT 5 48 R AT RE
DAL BR TR A X R 23l 5 22 7L



R FEAF < A 4 WAL 5 A B UL S 597

5 SE AU phly ORI T AL
SRALECH M2, 3R B 1 AR AR SO ST, 13 BROIL
WALSE AL A BROCAE AL 13 A5 ALy 4 HEMCE
BpHERR O BT W BE D 1A BR A ELAR. AR RE Y
PR Y i R R . A RO L] 2.

il

N
L

Hﬂmmlﬂ|llIlllI\llll\lml\h\l\m\l\\.‘l‘

I
Il
i
0

2 UL 5 P A S 5 AR

Fig. 2 Models of single shot and uniform array shots
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