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Study on the Interfacial Strength of Carbon Fiber-Polymer Film Composite
by Lap Shear Test Method
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Abstract : In this paper, interlaminar shear strength(ILSS) and single-lap shear tests were conducted on thermoplastic resin films
and fiber-impregnated composites under various manufacturing pressure conditions. The test results were then compared and
analyzed. The results showed increasing interlaminar shear strength until the manufacturing pressure condition of 3 MPa, but the
strength started to decrease from the manufacturing pressure condition of 5 MPa. In the case of high elongation resins like
polypropylene, the interfacial shear test showed less accuracy than the ILSS test because there was no interfacial fracture due to
inelastic deformation. Similar to the result of the single-lap shear test, the interfacial shear strength tended to decrease at 5 MPa in
the ILSS test. The fracture mechanism was found to be a cohesive failure mode.
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Fig. 1 Load direction and stress direction of interlaminar shear
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Fig. 4 Cross section diagram of CF fabric and PP film laminates
for interlaminar shear specimen

Fig. 5 Cross section diagram of CF fabric and PP film laminates
for single lap-shear specimen
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Fig. 7 Dimensions of interlaminar shear strength specimen
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Fig. 8 Single lap-shear test specimen drawing
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Fig. 11 Deformation modes of specimens after interlaminar shear
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Fig. 12 Deformation shapes of interlaminar shear strength specimens



Study on the Interfacial Strength of Carbon Fiber-Polymer Film Composite by Lap Shear Test Method

Table 2 Results of interlaminar shear strengths with different
processing pressure (Unit : MPa)

Pressure
1 MPa 3 MPa 5 MPa 8§ MPa | 10 MPa
Sample No

1 423 437 3.82 3.99 3.47
2 4.08 4.56 421 3.95 3.74
3 4.18 4.62 4.12 3.85 3.75
4 3.86 4.44 4.62 3.93 3.86
Average 4.09 4.50 4.19 3.93 3.71
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Table 3 Proposed single lap-shear shear strength results (Unit : MPa)
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