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Abstract: The epoxy resin-urea-formaldehyde (E-51-UF) microcapsules wexe ‘@ized by one-step in-situ poly-
merization with UF resin as the shell and E-51 as the core material. The , surface morphology. heat resist-

,.i 'y
d by FTIR, SEM, TG and particle size

analyzer. The E-51-UF @ 2-methylimidazole (2-MI) composite apsules were prepared by blending E-51-UF

ance and particle size distribution of E-51-UF microcapsules were charad

microcapsules as the core and 2-MI as the shell. The E-51-UR®@ 1 composite microcapsules were filled in the ep-
O

oxy resin matrix and E-51-UF@ 2-MI microcapsules/Fx @ Gposite samples were prepared for the tensile, bending

and trapezoidal double cantilever beam (TDCB). -%ﬁ Onic universal testing machine was used to test the prop-

erties of the samples. The effects of the mass [ractl: of E-51-UF@ 2-MI composite microcapsules on the mechanical

properties and self-healing properties of E-51-UF@ 2-MI microcapsules/E-51 composites were analyzed. The results
show that the prepared E-51-UF microcapsules have a regular spherical structure with an average particle size of

130 pm and a heat resistant temperature of 364°C. When the mass fraction of E-51-UF @ 2-MI microcapsules is
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the tensile strength of E-51-UF@ 2-MI composite microcapsules/E-51 composites reaches a maximum of

31.17 MPa, the bending strength is 66. 77 MPa and the maximum self-healing ratio is 90. 1%.
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trapezoidal double cantilever beam; self-healing ratio
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Fig. 1 Self-healing diagram of dicyclopentadiene-urea-formaldehyde

(DCPD-UF) microcapsules/epoxy resin composites
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Table 1
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Tensile strength test data of E-51-UF@ 2-MI microcapsules/E-51 composites filled with

different mass fractions of E-51-UF@ 2-MI composite microcapsules

MAaSS fraction of Tensile strength/MPa Mean Sla§d§rd
microcapsules/wt % strength/MPa deviation/ MPa
5 26.93 28. 94 28. 85 28. 65 28. 34 0.95
10 28. 36 31.02 33.99 31. 30 31. 17 2.30
15 25.59 24. 26 25.35 25.01 25.05 0. 58
20 24.73 23.54 24.2 @ 24.27 24.20 0.49
25 22.09 22.70 %% @ 23. 44 23. 20 1. 07
O
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Table 3  Self-healing ratios test datas of E-51-UF@2-MI D~

composite microcapsules/E-51 composites
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(@)

microcapsule/wt % Pco/N Pei/N 7/ % (\5@0 “ig. 12 Self-healing ratios of E-51-UF@2-MI microcapsules/
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Notes: Pco—Initial tensile load; Pci—Tensile load; p—Repair rate.
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