BNARE EMBEWAH R %12%, 19 pp.45-50, 2001

6
Cheju Nat'l Univ. Res. Insti. Ind. Tech. Jour.. Vol.12. No.1, pp.45-50, 2001. 6

o] ded) BT AT

R

A Study of Panel Denting

Dong-Won Jung*

ABSTRACT

In the interest of improved automotive fuel economy, one solution is reducing vehicle weight. Achieving
significant weight reductions will normally require reducing the panel thickness or using alternative materials
such as aluminum alloy sheet. These changes will affect the dent resistance of the panel. In this study. the
correlation between panel size. curvature. thickness. material properties and dent resistance is investigated. A
parametric approach is adopted. utilizing a2 "design software™ tool incorporating empirical equations to predict
denting and panel stiffness for simplified panels. The developed design program can be used to minimize panel
thickness or compare different materials. while maintaining adequate panel performance.
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Fig. 1. Schematic panel geometry.
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Table 1. Yield strength data

Alloy/Temper | Pre-strain | Yield Strength
Designation (%) (MPa)
6111-T4 0 127.
6111-T8X 2. 222.
6111-T8X 5. 252.
6111-T8X 10. 295.
6111-T8XP 2. 261.
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Fig. 2. Stress-strain curves adopted for the sheet
materials.
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Fig. 3. Crown height as a function of curvature.
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Fig. 4 Predicted secant stiffness(k) as a function
of curvature by design analysis. A6111-T8x.
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function of curvature by design analysis.
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Fig. 6. Predicted critical buckling load as a function
of curvature by design analysis. A6111__
T8X. 2% pre-strain.
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