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Abstract : Theforming of integral panelsisone of the key issuesin the manufacture of large passenger aircraft.
This article investigates the feasbility of laser-ass sted pre stressforming applied to integral panel s as stiffened
structural work pieces. The mechanism of such forming methodology can be described asfollows: in theform-
ing process, ater elastic stresses are applied to an integral panel , the regions with concentrated el astic energies
areirradiated with laser beams, and thus the yield strength of such regions is decreased. Consequently, the
elastic energies are dissipated into plastic work to realize the formation of the integral panel. Experiments on
both laser-ass sted pre-stress forming and age forming of the samples with grid stiffened structures are per-
formed and reported. Thefeashility of laser-asssted pre stressformingis validated and the relationship is dis
cussed between the forming efficiency and the number of laser scanning procedure.

Key words: lasers; forming; pre-stress; integral pand ; dies

( ) « ) o
()
[1] , (571 ( )
[810]
[23]
1 ( ) 1
, ( )
1 2008-06-16 ; 1 2008-12-01 )
: (10872199) ;

E-mall : chase. pq @ymail.com ,



1545

[11-12]
Trmax
1
( )
2
7075 T6 , 2
. YA G
(1) ( 3 4 )
1
200 ,
(2) , 1 45"
246. 6 mm
(1)
3
(3) , (2)
+ A WL (3)
(4)
A 5
Cr ey 7
L L e
L JEa
e
Al L L AL
! 36 %
Fig 1 Schematic of laser assisted die bending 198
A mm
, 2
Fig 2 Sample structure
1
Table 1l Laser parameters
| ( ) , YAG
W 160
/' mm 6
/(mm- s°1) 333
D

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1546 20
7
3
80 %
ELEMENT SOLUTION szpmﬁ:ﬂ}b
_ 10:07:09
SUB =13
TIHE=£22
SENE
o =.077323

Fg 3 Schemctic of sample setup for laser-assisted
pre-stressforming

3
, ANSYS,
31
, 14
( 4 ,
TARGEL70/ CON TA174 4

Fig 4 Finite ement method (FEM) model

32

) t, ti
R =ti/t,
E

SMN =.972E-06
SMX =.021871

FAPERE/10° Pa
IS 02020202 I
0.972 2431 4861 7291 9721 12151 14581 17011 19441 21871

5
Fig 5 Contour of elastic energy in pre stress state
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