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Development of Application Technique for a Car Body
with Aluminium Sandwich Panels
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Joong-Yoon Lee, Young-Tag Keum

Abstract

An aluminium sandwich sheet is the material fabricated by adhering two aluminum panels to one
plastic core. When it has the same bending stiffness as an steel panel, it is 65% lighter than steel
panel and 30% lighter than aluminum panel. Therefore, it is notified exclusively as good substitutive
materials for steel body to improve fuel efficiency. An aluminium sandwich sheet, however, has a prob-
lem of the lower formability than steel in automotive application. In this paper we intend to develop
application technologies of an aluminum sandwich sheet for auto body panels from selecting composed
materials of aluminium sandwich sheets to fabricating prototype. We selected aluminium sandwich
panels fabricated by Hoogovens company. Through formability tests we have designed the hood part
on auto body panels and fabricated a mould and a prototype.
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Fig. 1 Weight per square meter of some light weight
materials at equivalent flexural rigidity
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Table 1 Properties of some aluminium
AA5182
AA5TH4 AABIH Soft Hard AA6009 AAB010 AA6010
skin skin
FEFE ‘
14 14
(MPa) 90 100 0 350 0 190 145
ARE=
(MPa) 215 235 280 370 240 310 240
CEE
%) 18 20 18 4 - 23 -
Table 2 Chemical composition of AA 5182 aluminium alloy
7 ¥ Si Fe Cu Mn Mg Zn Cr | T Al
JIS 5 0.20 0.35 0.15 020~ |40~ 0.25 0.10 010 | Rem
pec ' ‘ ™ loso 50 ' ‘ ' em-
TEC 0.083 | 0.183 | 0.051 | 03404 | 4.509 0.0 0019 | 0018 | 9475
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Table 3 Properties of some plastic

, PE_| PP ABS PA PC PET
4 %(kg/m’) 900 900 1040 1150 1200 1370
= = (1) 120 170 220 - 260
Fel A 2E(T) - - 100 50 150 180
At 714 /kg 1 1 3 4 5
12000 . . et
= 100 074mm el By 5 M=o Y7
P o - - % LEb = 1/12x (Bax (09 + E, xb? (1)
E 6000 ) 5 M= FA
Do ] I |, £ 1G = {p, (h) + p, x h}/1000 (2)
E 2000 ] | "*1.2t YEHXRA i
. E : 444 (N/mm?)
L L) I T 1
° ® & e @& 10 E, : Z2}2ee] 8444(1,000 N/mm?)
TheVohmnFnctionanluﬁcW)

Fig. 2 Bending stiffness & weight with volume fraction
of plastic core
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(a) Bonding of adhesive on PP

(b) Bonding of aluminum sheet

(c) Fabricated Sandwich Panel

Fig. 3 The fabrication Process of aluminum sandwich panel
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Fig. 5 Geometric cross section for two dimension
stretch/draw analysis
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Fig. 6 The analytical and measuremental result of
two dimension stretch/draw
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Fig. 7 The analytical result of two dimension
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Fig. 9 The analytical and measuremental result of three dimension square cup drawing
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Fig. 10 The vehicle for application of sandwich panel
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Fig. 12 The mold for snadwich outer hood

Fig. 13 The snadwich outer hood
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