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An Experimental Study on Crack Self-Healing and Mechanical Recovery
Performance of Cement Composites Materials Using Encapsulated
Expandable Inorganic Materials based Solid Healing Materials
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In this paper, to evaluate the effect of SC on the crack self-healing performance and mechanical recovery performance of cement
composites, encapsulated intumescent inorganic material-based solid healing materials were prepared. SC was mixed with cement
composite materials to evaluate the basic properties, permeability test, and load reload test. SC slightly improved the flow of cement
composites, and the compressive strength decreased by about 10 %. Also, the flexural strength decreased by about 30 %. It was found
that when SC was mixed with the cement composite material by 5 %, the crack self-healing rate of Plain was improved by
about A10 % As a result of the load reload test, it was found that the mechanical recovery rate of Plain was improved by
about A20 % In addition, as a result of analyzing the correlation between the crack self-healing rate and the mechanical
recovery rate by the load reload test, it is judged that the healing area of the Plain can be increased due to SC.
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Keywords : Encapsulation, Expandable inorganic materials, Solid healing materials, Crack self-healing, Mechanical recovery
performance
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Fig. 1. Manufacturing process of SC

Table 1. Mixing ratio of cement composites

No. w OPC S SC(Cx%) | ad(Cx%)
Plain 0.4 1 2 0

0.006
SCs 0.4 1 2 5

(a) 0.85 mm

(b) 1.18 mm

Fig. 2. Size of SC
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