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Analysis of Corrosion Degradation and Shear Properties of Aluminum/
Carbon Fiber-Reinforced Composite Dissimilar Joints according to
Surface Treatments

Daeyong Shin*, Jaeyoung Han*, Gyeongtae Kim*, Joon Seok Lee™’, Hyunchul Ahn*'

ABSTRACT: In this study, the bonding strength of CFRP/Al hybrid joints was investigated according to different
aluminum surface treatments. Also, their accelerated degradation behavior was analyzed under a galvanic corrosion
environment induced by the potential difference between carbon fiber and aluminum. Single Lap Shear (SLS)
specimens were made in accordance with the ASTM D5868 standard, applying three surface treatment variables:
sanding, anodizing, and resin pre-coating (RPC). The bonding reliability was evaluated by measuring the changes in
shear strength before and after exposure to the corrosive environment. Furthermore, the microstructural changes at
the adhesive interface were observed using Scanning Electron Microscopy (SEM) to interpret the degradation and
failure mechanisms associated with each treatment. The results demonstrated that the anodizing process exhibited the
superior performance in terms of shear strength retention after degradation. This suggests that anodizing is a highly
effective surface treatment strategy for enhancing the environmental durability of CFRP/Al hybrid structures.
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Table 1. Mechanical properties of Al 5052 alloy and CFRP

Tensile Bl Yield Tensile [Fiber Volume
Strength tio(;n(goj ) Strength | Modulus | Fraction
(MPa) “| (MPa) | (GPa) (%)
Al 226 8.8 202 70 -
CFRP 896 1.5 - 80 50.57
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Fig. 1. Schematic illustration of the anodizing process for alumi-
num surface treatment
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Fig. 2. Shear strength of CFRP/AIl joints according to bonding
method
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Fig. 3. Initial state of treated Al surface. (A)(B) Sanding, (C)(D)
RPC, and (E)(F) Anodizing
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Fig. 5. Al surface structure after aging (A)(B) Sanding, (C)(D)
RPC, (E)(F) Anodizing
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