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Experinents and smulation of A l-allbby plate deform ing by hser shock foom ing
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Abstract In ower to study the dynamic response of sheetmetal o the laser shockwave load ng the characteristics of hser
shock fom ng the effect of pulse energy on sheetm etal defomation and the distribution of shockw ave pressure in irradiated zone
single hser shock fooming 0of LD31 akm nun alloy was camwied outw ith h igh-pow er Q-sw itched pulsed neodym ium-glass laser
Then the process of laser shock Hm ng was smuhted with ABAQUS The resulis reveal hat viscoplastic defom atbn happens in
sheetm etal under hser shocking the defom ation of sheet metal ncreases with the increase of pulse energy i non linear way and

pressure n iradiated zone decreases abng rad us
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Fig 2 a— laser pulse waveforn b— field of output laser pulse
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yield strength 145M Pa 3
tensike strength 18M Pa
2
elastic m odu lus 71GPa
2
density 2700 kg/m?
2
Tabl 2 Mam canponents of LD31 m 6
7
can ponen t Mg Si Fe Cu M pressure
content 0 45~09 02~0.6 0. 35 0. 10 010
can ponen t Zn Cr Ti Al Mt
sheet r |
content Q10 0. 10 01 the rest Slion e
Fig 6 Finite elenent model br hser shock fom ing
2
2
’ ABAQUS
3
2
4000
s, . PEYRE
3;%;%*‘ ™ 255 "
29500] W)
Yot "\ 3 HOU
5 :E 20004 NN
/55 15004 Wy 5 -
Y4 3 1000/ R -
j 500+ H\Q_ ’
- . oY S . . R
-10 -8 -6 -4 -2 2 4 6 8 10 8]
confining hole diameter/mm :
Fig 3 Pulse energy vs defomation ] A(Y— I)IOZOZLOp |
, 0 7mm  LD3I Pos = (= 1)Kzt KZw) (Y
@ 12mm /< 15mm > Pmax ;A )
, 4 0.80~0Q 95 ;v
1 67, ZK], A 5 Ka,



31

557

LD31

86-1

0 = Onrm(1+ 8mm)
€= ]Il(] + 8mm)

8pl = &g — o/E
5 Cuom ; 0

5 8pl 5 810[

< )

7 8

a energy/13.42]

N w

deformation/mm

2

191,

0-0960 20.00

4.00 8.00
section distance/mm

12.00 16.00

Fig 8 Cross section curve of defomed sheetsm etal
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