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Forming Analysis of L-type Bending of Sandwich Sheet with
Pyramid Core

S.J. Lim, W.J. Chung, J.H. Kim, J.S. Yoo

Abstract
A condensed model is proposed for the simulation of forming of sandwich sheet with pyramid core. A corresponding
finite element analysis for L-type bending is carried out to prove the accuracy and the effectiveness. Simulation results
are compared with those of experiment. Deformation shape and post-buckling behavior by simulation are in good
agreement with those of experiment for the considerable range of deformation. From the comparison of force-
displacement curve, it is shown that the proposed model shows good prediction of the forming force compared to the
experiment. Thus, the effectiveness of the proposed method is sufficiently demonstrated.

Key Words : Sandwich sheet, Pyramid core, L-bending, Finite element analysis

1. M & 2.L=8 AE™

HgAe FAS FLhAIN FE B FA4L 2.1 gy
FEA7171 98 olF A=Y #HAE BFHAY 2 @TodMs AEEAY -39 AE8H F
AR D=9 A (sandwich) FF9 9HgA 7ol ARolae WHe zAlel7) SAa olol L
AARez AFHL Jrh 53] Yo F2AE F= BA%, 394 9A, #A4F"e], &
A WEYR BAY A, TA A bEm o A3 5o AYZAL Fig 1 A% 2o ajo]
ZIAE ZE7 @A8 FrkE7] @i ol A dgsrit.
"M ol J&f?} 22 A7t AdgHa 9l
o A SuelME ERFEe AAdE F24 Pad B
£ WRARE JHAe 7‘4‘1’:}“&7‘“4 Ad1,2]3 W|H Sym. B.C. R=10mm
FzAE ANE 39 3YRA A8 54 | . -
 AGEAE) 2P YFEH B ATEPL - i ‘
H2 29 Fo U =

E A7olAE mA HEe] Hen=d Fkx)
g AR AgEAY VE2FACE W d
$498 Al WY SHS AP o2aAL

A
S|
33mm
1 ZAL B 2} g
a5} k24t . Fig. 1 Experimental set-up for L-bending

1 Agdddsta #8348

2. g dEga g gad NITRE 3,
3. @ 58told ZiedTa

# A A E-mail | wichung@snut.ac.kr

- 560 -



2.2 Ag4dnt

Fig 18} Zo] Pz ugt
3.3 mmell i, Tl A9
seprj= Fojo) Bl LA YA
/\163—3}.031;]_ tt:{s} L:lﬁg{{_ u}
of H=Hoz 44 UI
A Fole 247 @
A7) HEo o]FsA E
£33 Fig 22 A
wYgde YAE H &
3 Wi ~EZIY
tho] I wbA
FEA =
(recoi) @ 7S F=d
H AHEe gayd o
o AR EA FPE
PHE Holm oA g
A F7 AR FEo| A

s
=

i ald
Blopoh off
e

o ojn

ot
o o
>,
N

=
fotald
S o
~
¢
w2

L got
L)
L ol i
ok

to
e A Ve TR B < T O ¢

—

it
"
g3

o L
O mm

1A
O D&L

rﬁiJ}ﬂl}m
[

ol 2%
D

ﬁJT
e
2o
N,

X, :?‘:
off 1y g
ol ¢
£ o
e

o, H
e
2
o
o
)

=

il

T
g

£ Ol

b

¥

o

o &
4!

moh

o

>

REO:3
i
fl
»

Wk

A
A

> 2
ofr
nad

jas
"y
|
>
K¢S

ok
o
- q
°,

2

e

“,
Lo
N o,
~

o,

o2

2

i e
Al
o)
e o
ol ¥
rEorlr o o e -

ox 1M
il

oz br
oft
ol

ol
-

.

(b)

\\
(©)

Fig.2 Deformation of sandwich sheet according to the
location of bend line (clearance=3.3mm) at stroke
of (a) Omm, (b) 15mm and (c) 30mm
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Fig.4 Mesh setup for L-bending
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Table. 1 Material properties of skin sheet
o=K(g +¢&,)
Young's £ K n
Modulus offsoet Stre?’lgAth worl'(
(GPa) strain coefficient hardenilig
(AMPa) exponent
206 0.0132 1493.83 0.468
Table. 2 Material properties of core
o=K(g +¢e,)"
. K
Young's £y Strength n .
Modujus offset L work hardening
(GPa) strain coefficient exponent
(MPa)
206 0.0133 610.52 0.306
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Fig.6 Comparison of deformation around die radius

at stroke of 30mm
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Fig.7 Load-displacement curve in L-bending of
sandwich metal
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