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When the steel structure is built such as nuclear power plant, residual stress occurs in or near the welding joint and it 
may cause the stress collision cracking(SCC). Therefore, as prediction of SCC, surface treatment such as the shot 
peening(following SP) is carried out in the weld, but the case analyzed about residual stress reforming by the SP does 
not exist. So, we developed the analysis method that can predict compressive residual stress relaxation behavior during 
shot peening by modelling dynamics behavior at the time of the shot peening based on idealized explicit FEM which is 
large-scale non-linear structure analysis method. As a result of having compared the indentation from experiment with 
the indentation of by the developed method, I confirmed that I agreed well. In addition, I confirmed relaxation of the 
compressive residual stress by the shot peening by applying development method for bead on plate welding. 
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Fig.1 Schematic illustration of reactive force for each stage of shot collision
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Table 1 Material constant of SUS304 and SUS316L 

Material constant 
Shot 

(SUS304) 
Plate 

(SUS316L) 
Density (kg/m3) 7.90 103 7.92 103 

Young’s modules(GPa) 198.5 194.7 
Poisson’s ratio 0.294 0.285 

Initial yield stress (MPa) 288.0 231.0 
Work hardening (MPa) 1474.0 2427.0 

 

Fig.2 Function of load distribution

Fig.3 Load history function
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3.2
Fig. 5 x x Fig. 5(a) (b)  

1.0 s ABAQUS
FEM

Fig. 6 

Fig. 7 A-A´
x x Fig. 

8 B-B´
Fig. 7 Fig. 8

ABAQUS Fig. 7 8
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3.1
Fig. 8
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Table 2 Size of shot mark from experiment 
 Vertical dimension 

( m) 

Lateral dimension 

( m) 

Shot mark No.1 273 293 

Shot mark No.2 271 345 

Shot mark No.3 624 330 

Shot mark No.4 305 297 

Average 293 316 

 

4.1

Fig. 8
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Fig.5 Distribution of residual stress y 

Fig.6 Distribution of residual stress x at the surface

Fig.7 Distribution of residual stress x in depth direction

Fig 6 Distribution of residual stress at the surface
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Fig. 11

 

Fig.8 Analysis model

Fig.9 Measurement position of arc height

Fig.10 Distribution of out-of-plane deformation Fig.12 Distribution of plastic strain in x direction

Fig.11 Coverage history of arc height

Node : 438,912
Element : 397,100

19mm

76mm

1.3mm

xy
z

A D

CB

O
15.8mm

32.8mm

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0 100 200 300 400 500 600 700 800

A
rc

 h
ei

gh
t(m

m
)

Coverage(%)

Rc10

Rc25

Rc50

Rc90

Rc150

Rc300

Rc600

Rc900

3.0

0.0

0.3

0.6

0.9

1.2

1.5

1.8

2.1

2.4

2.7

(mm)
0.03

-0.01

-0.006

-0.002

0.002

0.006

0.01

0.014

0.018

0.022

0.026

Rc10

Rc25

Rc50

Rc90

Rc150

Rc300

Rc600

Rc900

- 504 -



Fig. 12

 

5.1
Fig. 13

200mm 200mm 20mm
SUS316L[16] 200A 10V

3.33mm/sec 0.7
20mm 20mm

0.1mm
SUS304

3000

(
Rc )

Rc=50.0  
 

5.2
Fig. 14 Fig. 15

xx yy

 
 

1) 
ABAQUS

FEM

 
2) 

 
3) 

 
4) 

 
 

Fig.14 Distribution of residual stress x  
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