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A Study on the Effects of the Corrugated Angle on Low Velocity Impact
Characteristics of the Lightweight Sandwich Plate with Corrugated
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The development of the lightweight sandwich plate with periodically repeated cores is one of hot issues to reduce the
weight of the part. The behavior of the sandwich plate under static and dynamic loads is greatly influenced by the design
of the cores. The aim of this paper is to investigate the effects of the corrugated angle on low velocity impact
characteristics of the lightweight sandwich plate with corrugated cores. The corrugated core with the fold surface is
designed to improve the joining characteristics between cores and skin sheets. The corrugated angle of the corrugated
cores ranges from 45° to 90°. Specimens are manufactured from the fused deposition modeling (FDM) process. The
characteristics of the fabricated specimen are investigated. Impact experiments are performed using a drop impact tester
with a stretching type of fixture and the hemispherical nose of the impact head. From the results of the experiments, the
influence of the impact energy and corrugated angle on the failure pattern of the lightweight sandwich plate is examined.
The effects of the corrugated angle on critical impact energies for different failure patterns are investigated. Finally, the
failure map of the lightweight sandwich plate with corrugated cores is estimated.
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NOMENCLATURE t, = Thickness of bottom skin
t. = Thickness of the corrugated core

V; = Estimated impact velocity N = Total number of unit cores
1 = Applied impact energy 6 = Corrugated angle of the corrugated core

= Weight of impact head . = Relative density of sandwich plate
g = Gravity V = Volume of sandwich plate
h = Impact height V; = Volume of solid plate

=Specific impact energy mg= Mass of solid plate with external dimensions of sandwich
m = Mass of sandwich plate plate
t,= Thickness of top skin o = Ratio of weight reduction
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= Coefficients of relationship between corrugated angle of

the corrugated core and critical impact energy
7 = Coefficients of relationship between corrugated angle of

the corrugated core and critical specific impact energy
= Coefficient of determination of the regression analysis
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Table 3 Areas of the joined region for different specimens
() 45 60 75 90
Designed area (mm?) 12,960 14,400 15,600 16,800

Table 4 Coefficients of relationship between the corrugated angle
and critical impact energy

Starting failure B 5 B R?
Pattern I1 - 0.0148 1.4948 0.80
Pattern 111 0.0012 -0.1147 7.0482 0.98
Pattern V 0.0012 -0.1147 8.1582 0.98

Table 5 Coefficients of relationship between the corrugated angle
and critical specific impact energy

Starting failure 1 % 7% R?
Pattern 11 - 0.2574 36.46 0.75
Pattern 111 0.0265 -2.5597 158.29 0.98

Pattern V 0.0239 -2.2277 172.24 0.98
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Fig. 14 Failure map for the lightweight sandwich plate with
corrugated cores (Based on the applied impact energy)
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