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Crack Self-Repairing and Matrix Strengthening of Microencapsulated
Resin-based Composite Wrapped Unidirectional Plate

REN Biyun, CAI Hui, LIU Dejun, TIAN Gan, KOU Guangjie
(Rocket Force University of Engineering, Xi’ an 710025, Shaanxi)

ABSTRACT: To suppress and repair the crack propagation behavior of resin-based wrapped com-
posites, the crack self-repairing and matrix strengthening of the microencapsulated resin—based
composite wrapped unidirectional plate were studied. Firstly, the structure and mechanism of ac-
tion of the microcapsules were analyzed. Furthermore, mechanical properties of microencapsulated
selfrepaired composites, such as static strength and fracture toughness, were tested and explored.
Results indicated that the repair process can effectively improve the basic mechanical properties of
wrapped composites. When the mass fraction of microcapsules is 10%, and the average grain di-
ameter is 10 pum, mechanical properties of the composite are optimum. Compared with composites
without microcapsules, its maximum tensile and compressive properties increased by 82.82% and
30.05% respectively.
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Fig. 1 Wrapping and curing process of the

composite unidirectional plate
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Fig. 2 Influence of microcapsule concentration and

diameter on fracture toughness
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Fig.4 Scanning electron microscopy image of

the tail structure of the capsule
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Fig. 5 Tensile load displacement diagram of composites
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of composites
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