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ABSTRACT ! Interfacial evaluation, damage sensing and cure monitoring of single carbon fiber/thermosetting
composite with different curing processes were investigated using electro-micromechanical test. After curing, the
residual stress was monitored by measurement of electrical resistance and then compared to various curing
processes. In thermal curing case, matrix tensile strength, modulus and interfacial shear strength were higher than
those of ultraviolet curing case. The shrinkage measured during thermal curing occured significantly by matrix
shrinkage and residual stress due to the difference in thermal expansion coefficient. The apparent modulus
measured in the thermal curing indicated that mechanical and interfacial properties were highly improved. The
reaching time to the same stress of thermal curing was faster than that of UV curing case.

Keywords : ultraviolet curing, cure monitoring, damage sensing, electrical resistivity, thermal expan-
sion coefficient, interfacial shear strength.
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Figure 1. Experimental scheme of (a) UV curing process and
electrical resistance measurement for (b) during curing and (c)
under cyclic loading.
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Figure 2. Stress-strain curves for epoxyacrylate matrices by
thermal and UV curing.
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Figure 3. Cure shrinkage for (a) thermal and (b) UV curing.

Ee2lH, #2778 A3, 20034

Interfacial Evaluation of Carbon Fiber/Epoxyacrylate Composite 191

dabo] WEsAl AAEAARE, A4 H5fe] A

F EREAS A9 BESA] ik olFE A
AR )AH 28E a"*ﬁ}— Z]"IT -4
3k} Aroks 2JA Aske] A7) |
Aulsl= Zes A
ZSEUE . Figure 4 polAl A3} 5] 2xms
54T ﬂi (@ FA7F fle Aol (e
Folth A7 fle Byl 22e AT
7—. off ofsf ZrashA|qk ﬂ]%/‘l"}i%“’fﬂ"]—‘%
FA7} gl Arels A3 F ‘”‘*“’ﬂ 2JsiA 2=t &
73] 71t} ol JFAotadye|E 714 Aas}
Ape) el sl g} whgo] AgHns & ov|ch

xﬁ: a1
o gt
o

rﬁL oE
lo
<
e

o]
=
yal

Zres A

tlo ol

o v et

80
(a) ~— 3 min
-~ 5 min
- 10 min
60}
o
e
2
o
]
aQ
£
2
0 | L i
0 5 10 15 20
Time (min)
— 3 min
5 min
10 min
3\3
4
=2
o
o
Q
5
= S/mm 1
0 I I L
4] 5 10 15 20

Time (min)

Figure 4. Temperature change (AT) (a) without and (b) with
epoxyacrylate matrix during UV curing.
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Figure 5. Cure monitoring for thermal curing of carbon
fiber/epoxyacrylate composite.
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Figure 6. Cure monitoring for UV curing of carbon fiber/
epoxyacrylate composite.
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Figure 7. (a) Force-extension curve and (b) IFSS for carbon
fiber/epoxyacrylate composite with thermal and UV curing.
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Figure 8. Typical microfailure modes of carbon fiber/
epoxyacrylate composite for (a) thermal and (b) UV curing.
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Figure 9. Changes of strain and electrical resistivity under

changable cyclic loading.
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Figure 10. (a) Stress-strain curve and (b) Ap-stress curve for
apparent modulus.
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