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Fracture behavior of DGEBA /MDA /SN System
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Abstract To modify brittleness among the properties of thermosetting epoxy resin, a reactive additive,
succinonitrile(SN) was introduced to Diglycidyl ether of bisphenol A(DGEBA)-4, 4'~methylene dianiline

(MDA) system. Fracture behavior was microscopically studied during breaking of composite materials.

As a result, post debond friction energy was the most significant for breaking the composite having

glass fibres, pull-out energy was the next significant and debonding energy was the last. It was observed

that shear stress between glass fibre and epoxy matrix was main factor for fracture behavior. Reactive

additive, SN made shear stress deteriorated.
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Fig. 1. Measurement of the fibre debonded length
and pull-out length.
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Fig. 2. Work of fracture of epoxy composite with
SN content [l ; Ophr, @ ; Sphr. € ; 10phr
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Table 1. Fibre debonded length and maximum
pull-out length

(unit : 10°m)
SN content No. of

(phr) i Y foss
0 1 2.25 0.38

2 1.60 0.45

3 2.25 0.47

4 2.63 0.53

5 2.92 0.54

15 1 1,43 0.33

2 2.14 0.35

3 1.73 0.39

4 1.77 \ 0.58

5 2.20 | 0.64

10 1 1.05 ‘ 0.29

2 | 1.65 | 041

3 1.29 ’ 0.41

4 178 | 0.50

5 | 198 i 0.58
Table 2. Theoretical fracture energies of

epoxy composite

(unit ; 1073J)
SN content | No. of | debonding | post debond | pull-out
(phr) [roving| energy |friction energy | energy
0 1 4.54 53.05 ‘ 12.61
2 6.46 80.00 29.86
3 13.62 128.67 46.79
4 21.23 207.87 70.35
5 29.46 217.64 129.41
5 1 2.89 24.67 10.95
2 8.64 53.00 23.23
3 10.47 91.67 38.82
4 14.29 100.00 76.98
5 22.20 150.57 106.19
10 1 2.12 15.14 9.62
2 6.70 52.88 27.21
3 7.81 70.00 40.82
4 14.37 100.93 66.37
5 19.98 134.58 96.23
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Fig. 3. Theoretical fracture energies of epoxy com-
posite ¥ ; post debond friction energy, Il ; pull-
out energy, @ ; debonding energy.
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Fig. 4. Theoretical fracture energies of epoxy com-
posite with SN content 10phr ¥ ; post debond fric-

tion energy, [, pull-out energy, @ ; debonding
energy.
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Fig. 5. Theoretical total fracture energies of epoxy
composite with SN content ¥ ; Ophr I} ; 5phr @
, 10phr.
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