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Abstract 3D-structured (embossed) aluminum sheets have been used in the heat insulation purpose for automative
exhaust parts because of increasing their surface areas and stiffness reinforcement imposed in making the embossing
pattern. However, there are many restrictions in press forming of the embossed sheet compared with the flat sheet
(non-embossed one) because of its difference in the mechanical properties and the geometrical 3-dimensional shape.
In this paper we investigated the deformation characteristic of embossed aluminum sheet in the incremental sheet
forming process which has frequently used in the design verification and the trial manufacturing of sheet products.
The single point incremental forming (SPIF) experiments for the rectangular cone forming using the CNC machine
with a chemical wood-machined die and a circular tool shape showed that the formability of the embossed sheet are
better than that of the flat sheet in view of the maximum angle of cone forming. This comes from the fact that the
embossed sheet between the tool and the elastic die wall is plastically compressed and the flatted area contributes
to increase the plastic deformation. Also the tool path along the outward movement from the center showed a better
formability than that of the inward movement from the edge. However the surface quality for the tool path along the
outward movement evaluated from the surface deflection is inferior than that of the tool path along the inward

movement
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[Fig. 2] Schematics of the cone-shaped embossing
sheet
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(a)inward

(b)outward

[Fig. 4] Schematic view of the single point incremental
forming process for two tool paths, (a) inward
movement of tool path (b) outward movement
of tool path
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