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Research on compressive properties of composite laminates

by patching repair
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Abstract : The purpose is to study the influence of internal inclusion defect, middle fold defect and
impact defect on the compressive properties of composite laminates, and the effect after repairing the
three defects by the patching method. The method of artificially manufacturing internal inclusion defect,
middle fold defect and impact defect on composite laminates, and repairing three defects by the patching
method was applied. Finally, the compression properties of defective, repaired and non-defective samples
were separately tested, and the micro-morphology of defective samples were observed by SEM to analyze
their failure mechanism. The test shows that the impact defect has the largest impact on the compressive
strength of the sample, followed by the internal inclusion defect, and the smallest impact on the compres-
sive strength of the sample is the middle fold defect. The patching repair has significant effect for the mid-
dle fold defect and the internal inclusion defect, and the compression performance after patching repair
reaches 102. 9% and 110. 1% of the compression performance of non-defective sample, respectively. How-

ever, the patching repair is not ideal for the impact defect, and the compression performance after pat-
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ching repair only reaches 67. 9% of the compression performance of non-defective sample.

Keywords : composite ; laminate ; defect ; patching repair; compression property
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Fig.1 Schematic diagram of non-defective sample, defective sample, repaired sample of internal inclusion defect
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Fig.2 Schematic diagram of non-defective sample, defective

sample, repaired sample of impact defect
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Fig.3 Schematic diagram of non-defective sample, defective

sample, repaired sample of middle fold defect
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Fig. 4 Compression test device
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Tab.1 Results of compression test

JE4i FEARSRIE o5 TG B 1A

BRBEFNE SR/ BHE B R B E
MPa Cv% %

X 153. 58 9.65 100. 0

iz A 152.27 9.87 99. 1
B4 158.01 8.79 102.9

X 149. 33 8.46 100. 0

hiREa A 134. 87 9.31 90.3
B4 164. 48 8.47 110. 1

X 155.23 9.90 100. 0

b A 92.05 9.87 59.3
B4 105. 40 9.42 67.9
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Fig. 5 Effect of different defects and repair on the

compressive properties of sample
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Fig. 6 Schematic diagram of compression force for

internal inclusion defect
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Fig.7 Microstructure of internal inclusion defect
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Fig. 8 Compression failure mode of non-defective sample,

(b) B B i

defective sample, repaired sample for internal

inclusion defect
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Fig. 9 Microstructure of middle fold defect
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Fig. 10 Compression failure mode of non-defective
sample, defective sample, repaired sample for

middle fold defect
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Fig. 11 Microstructure of impact defect
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