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Investigation of Ice Impacts on Aluminum Skin Structure
Gyu Cheul Park* and Rho Shin Myong**

ABSTRACT

With the growth of aircraft performance and needs for light aircraft, the problems
associated with hail impacts on aircraft during flights and grounding become an important
issue. These hail encounters can cause severe damages to aircraft and result in major
concerns in safety and cost. Since nearly all external components of the commercial and
military aircraft—in particular, the nose section and the leading edge of the wing and tail—
are subject to damages, much effort has been put into understanding of this problem.
However, most of the previous studies have focused on the composite components and few
results have been reported for the metallic components.

In this paper, we study the ice impacts on the aluminum component with the finite
element analysis method utilizing commercial non-linear dynamics solver LS-DYNA. The
results are compared with the experimental data and a simple measure of the ice impact
effects is proposed.
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Fig. 1. Simulated ice hail composition.
Spherically layered(left); flat-wised
layered (center); monolithic layered
(right).

Table 1. Finite element model compositions.

Property Ice AL2024T6
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Table 2. Material properties used in model
for ice hail and aluminum sheet.

Property Ice AL2024T6

) 3.00E-3 1.00E-1
Density Ibs/in® Ibs/in®
Shear Modulus 5.02E5 4.0E+6
Yield Strength 1.5E+3 psi 5.0E+4 psi
Plastic Failure x ¥
Stati 3.50E-3 1.18E-1
Plastic Hardening ; B
Modulus 1.000E+6 psi
Bulk Modulus 1.305E+6 psi -~
Tensile Failure _ ; _
Pressure 5.800E+2 psi
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Fig. 2. The behavior of ice model at 2892 in/
sec impact (1.68 inch diameter).
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Fig. 3. Force history (1.68 inch diameter).
Impact velocity 4968 in/sec (upper)
and 2892 in/sec (lower).
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Table 3. Experimental coefficient % of the

theoretical deflection equation.
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