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Evaluation of mechanical properties and springback for embossed
aluminum sheet - part I
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Abstract Embossed aluminum sheets were been used in heat insulation purpose for automative exhaust parts
because of increasing their surface areas and stiffness reinforcement. However, there are many restrictions because
of high rate of wrinkle occurrence on press working. We have performed the tensile and bending tests for embossed
sheets to clarity its mechanical properties and springback characteristics. Embossed aluminum sheets showed a
different flow stress after plastic yielding due to flattening the embossed cone shape. Above all, yield stress of
parallel embossed specimen decreases while its diagonal one increases and the decrease of young’s modulus in the
embossed sheets contributes to the increase of springback amount.

Key Words : Bending test, Embossed aluminum panel, Springback, Tensile test
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[Fig. 1] Application of embossed panels for heat
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[Fig. 31 Tensile specimens of as-received and tested
results for diagonal embossed sheet
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[Fig. 8] Deformation patterns of gauge section area for
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[Table 1] Mechanical properties for as-received flat
and embossed specimens

As-received Embossed
Direction Mean Parallel Diagonal
0 y(MPa) 605 574 640
0 7g(MPa) 183 193 184
E(GPa) 700 470 583
Strain hardening 030 032 027
exponent, N
Strength coefficient, e
K(MPa) 312 317 296
Elongation(%) 0.2 0.27 0.21
Plastic anisotropic = .
coefficient, R 059 0.03 023
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