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Natural Aging Effects on the Fiber Tensile Strength of Carbon Epoxy Pressure
Vessel

Tae-Kyung Hwang™ ", Jae-Byum Park’, Hyoung-Geun Kim’, Young-Dae Doh”

ABSTRACT

To evaluate and investigate the aging characteristics and the structural service lifetime of the CFV(carbon
fiber pressure vessel), natural aging tests were carried out using the CFVs, which had been placed and aged at
outdoor and indoor laboratories for 10 and 15 years, respectively. To obtain the probabilistic characteristics of
ageing characteristics in aged CFVs, inner pressure loading test was conducted with ring specimens taken from
aged CFVs. And, to observe the interface morphology of aged CFVs, the micro-photographs were taken by
SEM microscope and the fractured interfaces between the carbon fiber and the matrix resin were scrutinized.
Based on the Weibull parameters of the tensile failure strain of aged CFVs, the degradation of the 10 and the
15 year aged CFV occur by 19% and 23%, respectively, and the effect of the placement, whether being placed
inside the laboratory or not, is not so significant. However, the outer layer protection, such as painting, is
found very advantageous to prevent CFV from aging.
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Fig. 2 Filament winding using the 4-axis winding machine.

Table 1 Material and lay-up sequence of the pressure vessel

Material: T800/AD6005/HN3326/DY062
Lay-up: [90/(+18)a/902/(+55)/90,/(+55)/906]
Material properties:

E1=161.7(GPa), X=2,018(MPa), V{=55.0%
Cure cycle: 80°C(2hrs)—120°C(2)—160°C(8)
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Fig. 3 Natural aging test at outdoor.

Table 2 The amount of natural aged pressure vessel
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Fig. 4 Hoop ring specimen from composite pressure vessel.

Inner pressure loading apparatus for hoop ring test.
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Fig. 6 Hoop ring specimen after failure.
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Fig. 7 Measured hoop strain at each inner pressure during the hydro-test.
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Fig. 9 Flowchart illustrating procedure for goodness of fit test.
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Fig. 12 Predicted Weibull scale parameter for fiber failure strain according
to the increase of service life.
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