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ABSTRACT: The damage of carbon fiber reinforced plastic(CFRP) during long-term aging would lead to the deterioration of
mechanical properties of large components, which seriously threatens the service reliability of large components. The
thermo-oxidative aging of T300/AG-80 was studied based on material analysis and ultrasonic pulse-echo method and the evolu-
tion of acoustic properties was analyzed to explore the feasibility of nondestructive evaluation of early-stage damage. When the

environmental temperature was 150 C, the weight loss ratio of the CFRP laminate increased rapidly first, and then increased

i B 2024-12-31; EiTHHA: 2025-01-24

Received: 2024-12-31; Revised: 2025-01-24

E&WB: BRALXHAFLAS (52375527, 52275520)

Fund: The National Natural Science Foundation of China (52375527, 52275520)

BIXt&X: F=m, HikL, %, ¥. CFRP L oMHAA LA & LHFMN[I]. KE&FBE T, 2025, 22(3): 18-25.

LI Yunpeng, XU Zhenye, ZOU Ye, et al. Ultrasonic Nondestructive Evaluation of CFRP Composites after Thermo-Oxidative Aging[J]. Equip-
ment Environmental Engineering, 2025, 22(3): 18-25.

*B{51E& ( Corresponding author )



2% 3

ZERMS, % CFRP Z A MRS E L TR EN <19 -

slowly. Accordingly, the whole process was divided into three stages: initial, middle and later stages. The corresponding longi-

tudinal wave velocity and attenuation coefficients in time and frequency domains were extracted. It was found that the velocity

decreased first, then increased and finally decreased. The attenuation coefficients corresponding to the center frequencies of the

first bottom echo (about 6 MHz) and the second bottom echo (about 4 MHz) were negatively correlated with the wave velocity,

while the attenuation coefficients in time domain and low frequency (about 2 MHz) did not change significantly. The mecha-

nism of thermo-oxidative aging and the corresponding acoustic response are discussed in combination with microstructure

analysis. It is found that the three stages respectively correspond to volatilization of low molecular weight substances such as

water molecules, post-cure effect of resin matrix, interfacial damage and fracture of molecular chain. As a consequence, dam-

ages such as pores, interfacial cracks and post-curing of resin result in comprehensive effects on ultrasonic propagation behav-

iors. The results would provide a reference for nondestructive evaluation of early-stage aging damage of composites.
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Fig.5 Attenuation spectra in frequency domain of CFRP for
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