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A Study on the Forming Characteristic of Inner Pyramid
Structure Bonded Sheet Metal

J. Y. Kim, H. Y. Kil, G. C. Cho, J. H. Kim, W. J. Chung

Abstract

The inner-structure bonded(ISB) sheet metal is defined as a composite sheet metal which has middle layer of truss-
structure between two skin sheets. The characteristics such as ultra-light weight, high rigidity, high strength, etc are
required especially for automobile parts. The characteristic of ISB sheet metal depends on inner-structure pattern or
method of bonding. Pyramid type of crimped expanded metal is used for inner-structure and both of resistance welding
and adhesive bonding are applied to make a specimen. As a result of compression test, it is appeared that forming limit is
10% reduction in thickness under a load of 8kgf per unit element(one inner-structure). In case of uniaxial tensile test the
non-uniform surface integrity rather than the buckling of inner-structure happened at a load of 450kgf, which indicates
elongation of 7.2% and thickness reduction of 13%. The eye-inspection method was applied to examine the defects
occurring on the specimen during stretch forming. In case of biaxial stretch forming only the non-uniform deformation on
the surface of a skin sheet could be observed. The forming limit in stretching of ISB sheet metal with the hemi-spherical
punch of 150mm in diameter was 3mm in forming depth and 5% reduction in thickness.

Key Words : Forming Characteristic, Inner Structure Bonded Sheet Metal, Pyramid Structure, Crimped Expanded Metal,
Resistance Welding, Compression, Tensile, Stretch forming
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Fig. 1 Fundamental shapes of inner-structure bonded
sheet metal
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Table 1 Type of ISB sheet metal

T f Skin Thick
vpe o Type of inner metal
bonding Sheet ness
Resistance | STS304 | Crimped Expanded Metal 2.85
welding | (0.3mm) 90° mm

Fig. 2 1SB sheet metal
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Fig. 3 Specimen for stretch forming test
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Fig. 4 Tooling design for stretch forming test
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Fig. 5 Load-displacement curve in compression test
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Fig. 6 Deformation progress of inner-structure in compression test
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Fig. 7 Load-strain curve in tensile test

Table 6 Deformation change of skin sheet and inner-
structure in tensile test
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(2) Forming depth = 0mm

(b) Forming depth = 1.5mm
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(¢) Forming depth =3mm
Fig. 8 Observation of surface integrity during stretch

forming
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