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Simulation of Laser Bending of Cross-Stiffened Integral Panel
Abstract

Chen Yali, Yang Lijun, Fu Shouchong, Wang Yang

School of Mechatronics Engineering , Harbin Institute of Technology, Harbin, Heilongjiang 150001, China

A finite element model of laser bending of cross-stiffened integral panel (CSIP) is established by use of
sequential coupling method. The deformation process of CSIP is investigated by analyses of the temperature field
constant parameters. And the skin near scanning line is sunken to somewhat extent. The analyses suggest that the
nonuniform transverse bending and the existence of longitudinal plastic strain lead to the concave of skin and
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and the strain field. Then a varying power scanning strategy is proposed to reduce the undesirable deformation. The
longitudinal bending, respectively. The varying power strategy could reduce the undesirable deformation effectively,

results show that not only transverse bending but also longitudinal bending occur when the CSIP is scanned with
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which reduces the maximum sinkage of skin and relative bending of free end by 80% and 58%, respectively.
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Fig. 3 Experimental system of laser bending
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Fig. 4 Comparison of temperature field. (a) Temperature distribution of bottom surface for panel;
(b) temperature distribution of scanning line on bottom surface for panel
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Fig. 5 Comparison of displacement field. (a) Contour of z-displacement; (b) z-displacement

distribution of scanning line and free end and the bending angle along scanning line

L@

0.6

H E (b) —— scanning line

E —— free end

£ 04}

3

2

& 02t G

Gy

=]

g

g 0 - N——— il

Q

5 FAN 7

£ -02 M

0 50 100 150 200 250 300 350 400
Distance of y-direction /mm

K6 MBHmEiR. (BRI ; (HEMLA A hwm = w0 fi
Fig. 6 Results of displacement field. (a) Deformation of CSIP (deformation magnification 100 X)) ;

(b) z-displacement distribution of scanning line and free end
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