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Evaluation of Self-healing Efficiency Using Interlaminar Fracture Test
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Abstract

This study focused on the introduction of the self-healing technique for polymeric composites and
evaluated the healing efficiency through the interlainar fracture toughness tests. The DCPD and ENB
were used for a healing agent and the Grubbs' catalyst as a catalyst. The healing efficiency was
evaluated by the use of mode I and the mode Il fracture toughnesses. According to the results, the
DCPD-ENB mixture with a suitable ratio revealed better healing efficiency than DCPD only.
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(a) Mode 1 fracture test
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(b) Mode II fracture test

Fig. 1 Interlaminar fracture specimens
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Fig. 2 Experimental set-up for Mode I
interlaminar fracture test.
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Fig. 3 Experimental set-up for Mode II
interlaminar fracture test.
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Fig. 4 Load-displacement curve for DI1EO.
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Fig. 5 R-curves of D1EQ for two healed cycles.
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Table 3. Mode I interlaminar frature toughness
and healing efficiency.

Toughness (Gic) Efficiency
virgin healed (%)
1st | 2nd | 3rd Ist | 2nd § 1st | 2nd
cycle | cycle | eycle || cycle | cycle || cycle { cycle

Base || 3649 | 3836 | 3944 ) - -

DIEQ ] 396.2 | 4450 | 4746 || 92.0 | 1238 | 482 | 51.07

D3E1 || 381.8 | 449.1 | 469.3 | 220.4 | 181.6 | 80.0 | 63.6

DIEL § 381.1 | 4306 | 467.7 f 1725 | 1704 § 67.3 | 629
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Fig. 6 Load-displacement curves for mode II
interlaminar frcture test.

Table 4. Mode II interlaminar frature toughness
and healing efficiency.

Toughness (Gie) .
- Efficiency (%)
virgin healed
DIEO 711.5 193.6 52.16
D3E1 697.1 237.1 58.32
DIE1 700.7 2136 55.21
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