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Mechanical Behavior of New Thin Sandwich Panel Subjected to Bending

Jung-In Lee” and Ki-Ju Kang*T

* School of Mechanical Engineering, Chonnam Nat’l Univ.

(Received September 28, 2012 ; Revised December 9, 2012 ; Accepted December 10, 2012)

Key Words: Sandwich Panel(Z1=9] %] #4)]), Expanded Metal(¥74 44, Press Forming(*Z #l| 243 &), A4
3] (Three-Point Bending)

28 avE 34 24T A 2HAPAG WA oFA FAz AFE AxHE A
S A=A BA e AZPRE AN oo FY ALL AR A% @ AHE Yt o
e Adeta A9e B Zelx AN FAGE SEN 52 AT AN Az
Anzgeld AAFY E e A WA R el Aauch @Ae g¥ol AWz
ageie] B SR BA] $54L AAGAT. MEA BAS) FAE D WA FEo] BaeE
53 AR B aF 5ol dekel fE¥ o&Ae A7 AT wwd T AAAd. 5
wAE 2y @A WA wasle] Zms AHERAN d5ea wes APAE $4T Ao
A7hE e

Abstract: A new thin sandwich panel composed of an aluminum expanded metal core adhesively jointed with stainless
steel face sheets is introduced, and its mechanical behavior under three-point bending is investigated. The strength and
stiffness are analyzed theoretically, and the press-formability and strength enhancement are evaluated experimentally.
The specimens with the specific configurations exhibit face yielding well before face-core separation, which means that
the sandwich panel can be formed by a press without failure. The measured load levels corresponding to the face
yielding and the face-core separation agree fairly well with the theoretical estimations. For a given weight, the
sandwich panel is superior to a solid panel in terms of strength, stiffness, and press-formability.
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Fig. 3 Photos of a demonstration sample of fabricated
sandwich panel and its cross sectional views
(optical and SEM)

Fig. 4 Top view of the expended metal
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Fig. 5 Configurations of a model core equivalent to that
in Fig. 4 and the cross section of a sandwich with
the core
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Fig. 6 A deformed shape of a portion of the sandwich
indicated by dotted line in the lower part of Fig.5
under bending moment
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Fig. 7 Configurations of (a) a dog-bone specimen of SUS
304 foil and (b) a single-lap joint specimen of
adhesively bonded SUS304 and aluminum plates
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Fig. 8 Stress-strain curve measured from the tension test
for SUS 304 face sheet.
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Fig. 9 Measured and estimated load-displacement curves
of the sandwich specimen under 3-point bending
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Table 1 Comparisons of performance under bending load
between solid panel and the sandwich panel with a

constant weight
Solid Panel Sandwich
Panel
Thickness 1 1.88
Yield Load 1 3.07
Stiffness 1 5.79

Fig. 10 Sandwich specimen installed on a 3-point
bending jig before and after loading
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