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Measurement of Electrical Resistance Method in Characterizing the Slip ratio of
Carbon fiber/Matrix at the Interface

Dong-Jun Kwon', Zuo-Jia Wang*, Ga-Young Gu, Joung-Man Park™

ABSTRACT

The single carbon fiber tensile test was performed with electrical resistance measurement. Tensile property of
single carbon fiber which accompanied by the relationship between the electric resistance and the strain was
investigated. Since the collected data showed a linear relationship between them, the coefficient of fiber slip
ratio (FSR) was obtained by computation. The fragmentation specimen (FS) was tested under tensile loading,
and the single carbon fiber broke first due to the stress transferring form matrix to reinforcing fiber. The stress
distribution of carbon fiber could be observed via the electrical resistance change. Slipping between carbon fiber
and matrix was predicted based on the fragmentation test results, and the FSR was used to evaluate interfacial
adhesion comparatively. The large FSR indicated poor interfacial bonding. Work of adhesion between carbon
fiber and matrix was measured to verify the FSR method, and two results exhibited a consistent conclusion.
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Fig. 1 Specimen of electrical resistance of fragmentation test.
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Fig. 2 Linear equation of carbon fiber tension with electrical resistance
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Fig. 3 Tersile test results of fragmentation specimens with different matrix:
(a): carbon fiber’YD-114; (b): carbon fiber/YDF175.
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Table 1 ER fragmentation test results of two epoxy resin

Stress Strain Fiber Slip Ratio
AR/
(MPa) R (%) %)
YD | FS 14.7 0.023 1.50
0.05
14 | cF 2735.7 0.023 1.45
vDF | FS 6.4 0.018 1.70 050
175 ¢ cF 2090.0 0.018 111 o

Table 2 Acid-base and polar-dispersion surface energy component and
comparison of work of adhesion, Wa.

Type 7T W 7AE 1 75 ye Fa w,
YD-114 = 46.0 374 8.6 0.9 202 302 16.2 929
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CF 46.9 372 9.7 10 242 0.4 0.3
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