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Experimental Investigation of Shear Modulus of a Core in a Metallic
Sandwich Plate with a Truss Core

Chang Gyun Jung’, Dae-Young Seong’, Dong-Yol Yang®, Kyung-Je Moon®* and Dong-Gyu Ahn"**

ABSTRACT

A sandwich plate with a truss core is composed of two face sheets and a pyramidal truss core between face sheets.

This paper shows how to estimate the shear modulus of a truss core, experimentally. To determine the shear modulus of
truss cores, 3-point bending tests are performed. For tests, metallic sandwich beams with truss cores are fabricated. Two
kinds of truss cores are tested to investigate the shear modulus. Each test is repeated under different widths in order to
increase accuracy. As a result, the shear modulus of sandwich beam is properly calculated. The deflection of a sandwich
beam with a truss core by shear deformation takes the major contribution of the total deflection and the shear modulus of

sandwich beam should be considered whenever it is designed.
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D = equivalent flexural rigidity

= local flexural rigidity of a face sheet
D,= global flexural rigidity of a sandwich beam
D= flexural rigidity of a core
E;= Young’s modulus of a face sheet
E.=Young’s modulus of a core
G = shear modulus of a core
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t;= thickness of a face sheet
¢ = thickness of a truss core
b = width of a beam
d = thickness between mid-plane of face sheets
H = thickness of a beam
=load
P o= maximum Load
&= total central deflection of a sandwich beam
Srormat = deflection associated with sheet bending
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Sumear= deflection associated with shear deformation
of a core

L= length of a beam

L= length of a strut in a truss

Lpar= span length

a7 half angle between struts of a truss

2a crimping angle

Ry= diameter of a support

R,= diameter of a punch
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Fig. 1 Sectional dimension of sandwich beam
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Fig. 2 Fabrication of sandwich plate with a truss core
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Fig. 3(b) Concept of crimping process and crimping
angle

Fig. 3(c) Concept of multipoint resistance welding and its
apparatus
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Fig. 4 Example of fabrication ( L =200 mm)
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Table 1 Details of test conditions

Group case L b H Lapan
[mm] [mm] [mm] [mm]
Exp | 1 200 20 2.8 160
Wi 160 20 2.8 120
! 3 200 30 28 160
Exp 2
4 160 30 2.8 120
5 200 20 2.0 160
Exp 3
P 6 160 20 2.0 120
7 200 30 2.0 160
Exp 4
8 160 30 2.0 120
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Fig. 5 (a) Experimental setup of 3-point bending test

Fig. 5 (b) Example of 3-point bending test
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Fig. 6 Shear deformation of a truss core; the left image
presents original core shape and the right image
presents the result shape of shear deformation
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Fig. 7(b) Result curves of Group 2
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Table 2 Experimental results

Group 1 2

2a; 920 120

]

b 20 30 20 30
[mm]
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D/width 231 257 112 131
[Nm]
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Fig. 8 Contribution of deflection in 3-point bending
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