BA0E S H
2013 4£ 5 A

Hi Mo
CHINESE JOURNAL OF LASERS

OCIABN I A I B TR BT K

1

I
G

P

May, 2013

4 LB
7 HE
O OLEE BEER W O RER N4E

G R B AR 2 BE . VL5 B 212013)

e

WE WOCIKSD gk E JE AR T BOAR e — iR B RO TE HR L RO B A5 A
JZ AR TR O XTGBT N 4 B AU M RE Y
WL I LB b O 58

Jodg 0 R JE B2 Xof R 11 g
KA

=

HE /& 52 W% B R B BE )
R ) EEF R Z —. @ Spitlight 2000 Nd: YAG OGS A T & CH (R 2 i BB BBk 1 FR 4
’ % 2
il H.
REAE 4R B ZH AR W BE RE D A L . P T & & Cr $ i R 8 I R0 T o 1 D B T B 5 T 9 M B o R R T I
S
mESES TN249

W SEEG RIS G TR AR A8 3 R AR Y B R
HC (90 HP P S IR R TR T R S A P X b R A IR A AR A
BOLHA S WURIE s & W BOBIR SRR U fig
XEIRIRE A

doi; 10.3788/CJL201340.0503006

Wang Xiao Liu Hui

Forming Ability of the Metal Foil Forming by Laser-Driven
Multi-Layered Flyer

Shen Zongbao Zhou Jianzhong Hu Yang
Du Daozhong Liu Huixia
Abstract
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Metal foil forming by laser-driven flyer is a novel high-speed micro-forming technology. The structure and
performance of the flyer are the main factors affecting the forming ability and the workpiece quality of this

technology. A series of experiments are carried out by a Spitlight 2000 Nd: YAG laser in order to investigate the
effects of the multi-layered flyer [ composed of absorbing layer (black acrylic paint) , insulating layer (polyimide film)

and aluminum flyer ] on the formability of metal foil forming by laser-driven flyer. Experimental results show that the

1

forming process, which leads to the improvement in forming ability and workpiece quality. The reasons for the
polyimide film thickness on forming ability are also studied.
OCIS codes
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multi-layered flyer can increase the maximum deformation depth of the workpiece and attain better consistency of the
workpiece and the mold. Therefore. the multi-layered flyer can magnify and equalize the shock wave pressure in the
Key words

improvement of the forming quality using multi-layered flyers are discussed. The effects of the laser energy and the
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Fig. 2 Diagram of the flyers in the comparative experiments.

(a) Single-layered flyer; (b) multi-layered flyer
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Fig. 3 Two-dimensional microtopography of formed workpiece. (a) Workpiece adopting multi-layered flyer;

(b) workpiece adopting single-layered flyer
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Fig. 4 3D microtopography of formed workpiece

adopting multi-layered flyer
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Fig. 5 Reflection and transmission diagram of shock wave

at the interface of polyimide film and aluminum foil
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Fig. 6 P-u diagram of shock wave in the interface

of insulating layer and flyer
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