


 

Lens

Plasma

Water
film

Sample

Nozzle
Laser pulse

Lens

Laser pulse

PlasmaWater

During irradiation

Lens

Laser pulse

PlasmaWater

During irradiation

After irradiation

Compression

After irradiation

Compression





20 20
40

6
6
6
6

75
50

75
20

0

30

y

x

9

(Unit:mm)

Cut by 
electrical discharge

Laser peened area

Lower 
area

Upper 
area

1

5
5

5
5

40

8.75 8.75 8.75 8.75

A B C D E
G

F

H

Filet welding

Box-weld

Rib



 

-500

-400

-300

-200

-100

0

100

200
x (before Laser peening) x (after Laser peening)
y (before Laser peening) y (after Laser peening)

Measuring point

Laser peened area

F GC H

R
es

id
ua

l s
tre

ss
 (M

Pa
)

-500

-400

-300

-200

-100

0

100

200
x (before Laser peening) x (after Laser peening)
y (before Laser peening) y (after Laser peening)

Measuring point

Laser peened area

F G HC

R
es

id
ua

l s
tre

ss
 (M

Pa
)

-500

-400

-300

-200

-100

0

100

200
x (before Laser peening) x (after Laser peening)

y (before Laser peening) y (after Laser peening)

A

Laser peened area

CB D E
Measuring point

R
es

id
ua

l s
tre

ss
 (M

Pa
)

-500

-400

-300

-200

-100

0

100

200
x (before Laser peening) x (after Laser peening)

y (before Laser peening) y (after Laser peening)

A

Laser peened area

CB D E
Measuring point

R
es

id
ua

l s
tre

ss
 (M

Pa
)

Laser peened area

R=320

6
6
6
6

25
0

5050
0

25
0

309 309 (Unit:mm)
40 40

80

4040

13
0



 

1 0 0

105 106 107

500

200

300

104
Number of repetition  N (cycles)

100

400

600
700

*

**
* *

NP Toe
LP Back side

LP Toe

S
tre

ss
 ra

ng
e 

 
(M

P
a)

Laser peened area 



 



 

 

 

 

 

 

 

 

 







 

Lens

Plasma

Water
film

Sample

Nozzle
Laser pulse

Lens

Laser pulse

PlasmaWater

During irradiation

Lens

Laser pulse

PlasmaWater

During irradiation

After irradiation

Compression

After irradiation

Compression





20 20
40

6
6
6
6

75
50

75
20

0

30

y

x

9

(Unit:mm)

Cut by 
electrical discharge

Laser peened area

Lower 
area

Upper 
area

1

5
5

5
5

40

8.75 8.75 8.75 8.75

A B C D E
G

F

H

Filet welding

Box-weld

Rib



 

-500

-400

-300

-200

-100

0

100

200
x (before Laser peening) x (after Laser peening)
y (before Laser peening) y (after Laser peening)

Measuring point

Laser peened area

F GC H

R
es

id
ua

l s
tre

ss
 (M

Pa
)

-500

-400

-300

-200

-100

0

100

200
x (before Laser peening) x (after Laser peening)
y (before Laser peening) y (after Laser peening)

Measuring point

Laser peened area

F G HC

R
es

id
ua

l s
tre

ss
 (M

Pa
)

-500

-400

-300

-200

-100

0

100

200
x (before Laser peening) x (after Laser peening)

y (before Laser peening) y (after Laser peening)

A

Laser peened area

CB D E
Measuring point

R
es

id
ua

l s
tre

ss
 (M

Pa
)

-500

-400

-300

-200

-100

0

100

200
x (before Laser peening) x (after Laser peening)

y (before Laser peening) y (after Laser peening)

A

Laser peened area

CB D E
Measuring point

R
es

id
ua

l s
tre

ss
 (M

Pa
)



 

Laser peened area

R=320

6
6
6
6

25
0

5050
0

25
0

309 309 (Unit:mm)
40 40

80

4040

13
0

Laser peened area 



 

1 0 0

105 106 107

500

200

300

104
Number of repetition  N (cycles)

100

400

600
700

*

**
* *

NP Toe
LP Back side

LP Toe

St
re

ss
 ra

ng
e 

 
(M

Pa
)



 






