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Abstract Mechanical and impact properties of stitched S2 glass fiber reinforced polyester woven lami-
nates composites have been studied. Laminates were stitched using Kevlar 49 thread with 1/2, 1, and 2
inch stitch spacing. Tensile and 3-point bending tests has{e been performed to evaluate the mechanical
properties of stitched and unstitched laminates. Impact tests at applied energy of 234.7J were performed
to examine the impact behavior and toughness changes of the specimen. The same specimens were also
tested repeatedly at low impact energy level of 110.2J for 3 times to evaluate damage tolerance proper-
ties. The tensile and 3-point bending test results showed that one inch spacing specimen had the highest
tensile and flexural strength. It also showed the highest energy absorption capability and the best dam-
age tolerance property at the repeated impact test. The half inch spacing specimen showed the lowest
tensile strength and energy absorption property at the impact energy level of 234.7J, even though it had
the highest frequency of stitching thread.
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Table 1. Physical properties of 5-2 glass fiber and isotype polyester resin

2 | | S-2glass fiber | polyester resin Kevlar 49
A = (g/cm®) 2.46 1.25 1.44
AA e A 4 (GPa) 86.81 4.5 120
A 7 (GPa) 4.58 0.02
Ho HIEE(%) 5.40 1~5
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Type 449A A, 250type —
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Fig. 1. Process of specimen preparation.
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Table 2. Thickness and resin content of speci-

mens
Specimen Thickness R.C(%)
Unstitched 2.65 23.1
2" spacing 2.63 26.4
1" spacing 2.71 23.5
1/2" spacing 2.77 24.2
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Fig. 4. Failure modes of tensile specimen.
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