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Abstract: In this study, we investigated the influence of long-term oil absorption on mechanical properties of carbon fiber
reinforced polymer (CFRP) composites for automotive gearbox to identify the adverse effects of lubricant oil on lam-
inated CFRP composites and enhance their oil resistance. The laminated CFRP containing epoxy resin with high glass
transition temperature was thermally stable, resulting in a low oil absorption rate. Moreover, as the oil absorption
increased, the mechanical strength of CFRP was decreased. The uncured epoxy resins generated a microcrack between
the carbon fiber and the resin, which leads to an increased oil absorption through the microcrack and thereby reduces the
interfacial adhesion between the carbon fiber and the resin. Consequently, this study affords the optimal material param-
eters of CFRP for high oil resistance.

Keywords: automotive gearbox, carbon fiber reinforced polymer composite, lubricant oil, mechanical properties, oil
absorption.
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Table 1. Characteristics of the CFRP Prepregs

USN 200B USN 300BP
Resin K51 H23
Carbon fiber content (wWt%) 67 67
Resin content (wt%) 33 33
Thickness (mm) 0.199 0.288
T, (°C) 125 200
(a) 40 mm

Polyimide film

| —-

Figure 1. (a) Photographic image; (b) schematic illustration of lam-
inated CFRP composite.
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Figure 2. FTIR spectra of (a) USN 200B; (b) USN 300BP before
and after thermal curing. The insets are FTIR spectra for the epox-
ide group before and after heat treatment.
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Figure 3. FTIR spectra of oils and composites: (a) USN 200B; (b)
USN 300BP before and after oil treatment.
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Figure 4. Oil absorption rate of USN 200B and USN 300BP.
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Figure 5. Maximum bending stress of (a) USN 200B; (b) USN
300BP composites after oil treatment.
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Figure 6. Reduction ratio of flexural strength: (a) USN 200B; (b)
USN 300BP.
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Figure 7. Cross-sectional FE-SEM images of (a) USN 200B before
oil absorption; (b) USN 200B after oil absorption; (¢) USN 300BP
before oil absorption; (d) USN 300BP after oil absorption.
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