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Abstract : Unidirectional CF/PA6 composite plates were fabricated by the hot-compression molding technique, and the
composite specimens were immersed in distilled water bath at 25,60, 80 °C for different hydrothermal aging periods, then moisture
absorption test, three-point bending test, microscopic morphology characterization were carried out to investigate the moisture
absorption behavior, degradation of mechanical properties, and microscopic morphological changes. Furthermore, the long-term life
of composite specimens was predicted. The results show that the moisture absorption behavior of the composites at 25 and 60 °C is
basically consistent with Fick's diffusion law, while the deviation from the Fick's diffusion law occurs at the last stage of aging at
80 °C. The flexural strength of composites decreases with the increase of aging temperature and aging time, after 120 days of aging
at temperatures of 25, 60, 80 °C, the flexural strength of the samples decreases by 22.78%,25.0%,26.25% respectively. However,

the aging temperature and aging time have no significant impact on the flexural modulus, and the interfacial bonding strength
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between carbon fiber and resin gradually deteriorates with the increase of temperature and time. This experiment takes the average

temperature in Shaoxing in 2021 as the service temperature. Based on the accelerated aging test model and the Arrhenius theory, a

predictive model for the residual bending strength of CF/PA6 composite materials in service environment was established. It can be

predicted that after 1 400 days, the bending strength retention rate of CF/PA6 composites will be around 64.8%.

Keywords : CF/PA6 composite ; moisture absorption behavior ; flexural property ; micromorphology ; life prediction
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Tab.1 The properties of raw materials

Elastic ~ Tensile Elon-
Mate- Manufactur- Density/
rial or Type modulus/ strength/ tion/ (g-om )
GPa  Mpa o (&
%
T700S
CF Toray Cl2K 230 4900 2.1 1.8
Mitsubishi .
. MXD . 4.0/
PA6  Gas Chemi- “pA 24 827/48° 136° 1.1

cal Company

Note: represents yielding point,* represents break point.
1.2 MZE
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Fig. 2 Variations in flexural strength of specimens exposed to three

different hygrothermal conditions
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Tab. 2 Coefficients of the regression equations (3) for
CF/PA6 composites

Temperature/°C T R’
25 2627.7 0.85
60 403.5 0.84
80 361.9 0.82
18.7 3229.1 0.80
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Tab.3 Coefficients of the regression equations (5) for

CF/PA6 composites
Flexural strength "/d
retention/"/::=I E/R R 25°C 60 °C 80 °C
70 4025 0.93 937.2 143.9 129.1
75 4025 0.93 755.9 116.1 104.1
80 4025 0.93 586.4 90.0 80.8
90 4025 0.93 276.9 42.5 38.1

Note: 1) represents time required (i.e. ,days) to achieve given flex-

ural strength retention.

W32 3 RT3 E/R RAAF(6), AT LA
SR R A il B RS 3 & S R AR AR IR B T, =2 1]
(s (VG AR R 2800, W3R 4.

F4 CPPACEAHIE BB ES ST B ETF

Tab. 4 Time shift factor for life prediction of flexural strength for

CF/PA6 composites
Temperature/°C Time shift factor
25 1.34
60 5.53
80 10.96
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Fig. 7 Long-term life prediction of flexural strength retention of CF/
PA6 composites at 18.7 °C
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