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Numerical Simulation of 300M Steel Residual Stress Field Caused by Shot—peening
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Materials, Beijing 100095)

Abstract: The model of 300M steel shot - peening process is built using finite element analysis software
ABAQUS 6. 12. The cycle plastic deformation of the target material is simulated by the way of several attacks
on targets with one shot. Three shot—peening processes with the same kinetic energy input are selected to com-
pare the residual stress field after shot—peening. Simulation results show that among the three processes which
kinetic energy input is constant but the shot size and velocity change, when the shot diameter and velocity are
0.8 mm and 37 m/s respectively, the impact times required to obtain a stable residual stress field is the least,
the obtained stable residual stress field is different, and the intensity of compressive stress field changes with

multiple process parameters.
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Fig. 1 The dimensional finite element shot-peening model

of single shot impact
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Table 1 Material properties of the target and shot!'?

Material o/ E/ Poisson's 602/ G/
ateria (kg*m?) GPa ratio MPa GPa

Target 7 800 200 0.3 1630 80
Shot 7 800 210 0.3
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Table 2 Process parameters under different conditions

shot—peening Diameter of shot Impact velocity

process d/mm v/ (me+s!)
SP1 0.3 160
SP2 0.6 57
SP3 0.8 37
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Fig. 2 Residual compressive stress field caused by shot—

peening after 4 times impact
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Fig. 3 Residual stress curves(S11-7) of the target symmetry plane under different shot—peening process

oI AT AE A —E B T EAMFT b5 b
oy OB 5% A L ) 3 die T 2 T R AR
& RN 5 1 LA FRE 2 8 A 2 4k 8 R
AR AL BRI T AR R AR A 5 BT ) — 2 B
A SR i YRR 3 e R AR AR T IV T TR T
HERF AR 7 A A AR A 4 SIF 3R 22 i R Bk AR T N )
(ELWS A 8 0 Bk A T 7 7 37 56 B2 W A B 4 50 Y B
s Jr DL PR R 58 o U S8 38 T X St ™ A AR
G AINEE &N INWIE7 ) < B R =Y. Ry i PO RN
TLRAE RN ) G e TR E Pt B i i

BOR[) HL 2 10 5% A% 1 N 77 28 B0 (] 1) 78 fb e 3
5 1.2 P 25 0F R BRI ) b AR A S AL o
o 3 IR BRI R IR A A 3 Fh T2 e vh iy
2MZIEE i TRERS  EMALER S b b 3
JE5r 3 d=0.3 mm,v=160 m/s 1) L2 5K
T B AR N D1 R E 2T 2% T AR A% N ) Bl ol it
YCESA 15 I T R SR AE SR RS 3 o
T KU T R G PR T2, SR 5k A K IV )
L 0] S22 I 1 e

FE W L2k A s A [ 3l R i A B B0 <l



54

1 2 L 45« 300M A IBEAL SR 1 5% A% BTy 3 ) BB A2 75

SIS R A TR K R AL N Y
VERIE SR L i — Ff 254600 R S S84 4
JEVRRY 4 fok AR PR ST e ) oo 288 A7 A T4 f ]
JiL BN R T A T M AR 2
il 45 2 i 14 I Bl A e L Gk B AR E I ) i R
{1 o o RO 2+ BB AL I (] 22 4

i HE AR FAL 1 U et I B PR A A RE R
IINFIAN 32 2 R AE T A8 R fff B¢ SP1 WL T2 F
BRF 2 1T 5% 4% T IO 3 (L il e ot U 804 i i e %
MBS . 4 AR T sunh i fE 41 1
T2 R4 LN S i 2k, 3 MR 2 F 3R AR
T AT B B A% IV g 37 5 B+ dly TS TR] AR AR T
1 %58 B2 VLA S RF AV B 6% A RE 9 KD
EALREREEET DINN IV QUIN TR ¥ 7 DS N P N 4
JE” T AT RUM ARAT R A S 8 A7 BE

500

S11/MPa

0 0.1 0.2 0.3 0.4 0.5
Z / mm

4 ARTF L2 25 3 L o ol BB M 1 IRAS B 1Y R R R DL
1%
Fig. 4 Residual compressive stress field of different shot—

peening process after one time impact
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Fig. 5 Plastic strain component curves (PE11-X) of the tar-

get symmetry plane after different shot—peening process
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Fig. 6 Displacement component (U3 — X) of the target

symmetry plane after different shot—peening process
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Fig. 7 Residual compressive stress field of different shot—

peening process after 4 times impact
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