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Evaluation of AE Characteristics on Microscopic Fracture Mechanism of Al7075/CFRP
Hybrid Composite

J. K. Lee™, J. H. Lee”, H. K. Yoon'

ABSTRACT

When compared to other composite materials such as FRP and MMC, hybrid composite material is more
attractive one due to the high specific strength and the resistance to fatigue. However, the fracture mechanism
of hybrid composite material is extremely complicated because of the bonding structure of metals and FRP.
Recently, nondestructive technique has been used to evaluate the fracture mechanism of these composite
materials. In this study, AE technique has been used to clarify the fracture mechanism and the degree of
damage for Al 7075/CFRP hybrid composite material. It was found that AE event, energy and amplitude among
AE parameters were effective to evaluate fracture process of Al 7075/CFRP composite material. In addition, the
relationship between the AE signal and the characteristics of failure surface using optical microscope was
discussed.
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Table I Mechanical properties of epoxy, CFRP and
aluminum
Properties Resin system CFRP Al
Material esin syste (45°) 7075
Tensile strength(MPa) 55~120 230 483
Yield strength(MPa) - - 414
Modulus(GPa) 3.1~47 32 71
Fracture strain(%) 2.0~35 45 12
Density(g/cm®) 1.85 1.85 2.79
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Fig. 1 (a) Schematic structure and (b) dimension of specimen.
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Fig. 2 Pressure and temperature conditions for specimen
manufacture.
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Fig. 3 Schematic diagram of the experimental set-up.

Load direction of flat-wise.
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Fig. 5 Load and events versus time.
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Fig. 6 Load and energy versus time.

.. [{D)] : (V)

Load(kN)
Amplitude(dB})

Time(sec)

Fig. 7 Load and amplitude versus time.
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Fig. 8 Typical example of waveform and spectrum orresponding

to epoxy cracking.
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Fig. 10 (a) Epoxy cracking and (b) delamination from optical
microscope.
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