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Impact Behaviors of Stitched Sandwich Composites
Under Low Energy Impact Using Drop Weight Impact Tester

Sung-Ho Yoon*, Sang-Jin Lee* and Sae-Hyun Cho**

ABSTRACT

This study investigated the impact behaviors of the stitched sandwich composites under the low energy
impact by the use of the drop weight impact tester. These sandwich composites consisted of the glass
fabric faces with a urethane foam core. The upper face and the lower face were stitched to combine
through the core thickness direction using the polyester reinforcements. Four types of the stitched
sandwich composites, each having a different core thickness, were tested to determine the effects of the
core thickness. The impact conditions were changed with the variations of the mass and the drop height of
the impact tup. The test results showed that the core thickness and the impact conditions such as the drop
height and the mass of the impact tup affected the impact force, the contact time, and the strain behaviors
of the stitched sandwich composites. The stitched sandwich composites are able to avert the damage and
also maintain the structural integrity even though the presence of the damage owing to the through-the-
thickness reinforcements. However, it is important to improve the wetting ability of the stitched
reinforcements so that the conventional structures are substituted for the stitched sandwich composites
effectively.
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Fig. 1. Configuration of stitched sandwich composite

Table 1. Material properties for face material

unit direction
length-wise| width-wise

tensile modulus GPa 26.7 16.4
tensile strength MPa N 163
compressive modulus | GPa 28.4 20.8
compressive strength | MPa 438 217
bending modulus GPa 24.1 12.4
bending strength MPa 273 81
shear modulus GPa 41 42
shear strength MPa 52 43

Table 2. Compressive properties for core material

B it direction
thickness-wise] width-wise | length-wise
pure | modulus | MPa 11 43 45
core | strength | MPa 032 0.22 021
stitched | modulus | MPa | 19.7 56 35
core | strength | MPa 0.67 0.25 0.21
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{a) Schematic diagram of drop weight impact tester

(b) Test fixture with stitched sandwich composite

Fig. 2. Overview of drop weight impact tester and its test fixture
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Fig. 3. Strain gage placements for stitched sandwich composite
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Fig. 4. Simplified mass-spring model
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Fig. 12. Impact force vs. contact time for conventional and
stitched sanswich composites
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