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Numerical simulation and experiment of cylindrical forming

of sandwich composite panel

LIANG Xiao-bo'?,CAI Zhong-yi"'* , GAO Peng-fei'
(1. Rolling Forging Institute, Jilin University, Changchun 130022, China; 2. College of Materials Science and
Engineering . Jilin University, Changchun 130022, China)

Abstract; Numerical simulation and experiment were performed to study the bending-forming process
of bidirectional trapezoidal sandwich panel with different deformation degrees. The deforming
characteristics, regularity and main forming defects of the panel were investigated. The results show
that the stress and strain of the weld region between the face sheet and the core plate are obviously
less than that of the suspended area. The strain and equivalent stress of the top face sheet in the weld
region are respectively 15.2% and 76. 2% of that in the suspended region. The strain and equivalent
stress in weld region of the bottom face sheet are respectively 11. 5% and 67% of that in the
suspended region. Each cell of the core is mainly deformed by changing the angle between the inclined
plane and the bottom plane. Moreover, the deformation of the core cell is mostly converged in the
transition curved region. The depression, straight plane and wrinkle are the main forming defects in

the forming process of the sandwich panel. Face sheet thickness and deformation degree are the main
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factors affecting the forming defects. The characteristics of the formed part of the sandwich panel are
simulation; cylinder forming; forming defects

tested by multi-point bidirectional bending test, and the correctness of numerical simulation of the
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Fig. 1 Bi-directional trapezoidal sandwich

plate and cell structure



© 830 - Sk ok %%

BT F )

% 48 A

B 1 R s B9 AL bRl = 1) A et R [ 5 2o [] Ry
&SR BT A ) Bl 2 7 1) 5 v ) Sk BROE 1 9 25 R
J7 ) Je s LT Y w ) 5 AR ARl 2 1] — 2, Lot
B L5 1) 5 A bR Ay 1) — B

£1 HEAEME

Table 1 Mechanical properties of materials

WE MR

TIRIRAE B3
P e e

/(kg+m %) /GPa /MPa /MPa
TR 2800 69 0.33 51 147
Jeits 2720 71 0.33 128 361

2 IO ARSIE B BUE R Y

KA BRICE A ABAQUS Xt 3¢ 85 42 4 # [
MR o B AT BB AL A . bR T AR R
JE bt 53 1.5 mm 11 mm., &SRS
330 mm X 94 mm, #E TSI FERE R S 500
mm, JE A BT T AR R 5 R o T AR
W% HLTT L ] 2 AT BR T AL,

B2 REBREBETHRTER
Fig. 2 FE model of sandwich panel and a unit cell
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Fig. 3 Strain distribution of section in y-direction
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Fig.5 Equivalent stress and strain of core plate
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Fig. 9 Wrinkle forming defects on the upper face sheet
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Fig. 10 Variation of smoothness and forming defects with

cylinder radius and thickness of panel
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Fig. 11 Multi-point pressure forming experiment
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