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Stress Measurement in CFRP Composites Using Critically Refracted
Longitudinal Waves

WANG Wei DENG Ya ZHANG Yumin ZHOU Yufeng CHEN Dongkangkang

(Science and Technology on Advanced Composites in Special Environments Laboratory, Harbin 150080)

Abstract The acoustoelastic relations in different fiber and loading directions were studied. With the aim of ex-
citing LCR waves in the material, an incidence wedge was designed according to the snell’ s law. In addition, a sys-
tem for measuring the time of fight (TOF) was set up. The system was used to measure the TOF variations along 0°,

45° and 90° directions of 0° and 45° specimens of CFRP composites. As results, the acoustoelastic relations expressed

by internal stress and TOF in different fiber and loading directions were obtained.
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Tab.1 The characteristic of the CFRP

composite used in this paper
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Fig.1 Device of velocity measurement for CFRP composite
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Tab.2 Results of measured velocity for CFRP composite
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Fig.2  Schematic of incidence wedge used
for 0°, 45° and 90° directions
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Fig.3  Schematic of measurement system for

TOFs in 0°, 45° and 90° directions
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Fig.4 Characteristic of critically refracted longitudinal wave
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Fig.5 Curves of TOFs versus stress in three directions
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