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A Study on Adhesion Characteristics of Co-cured Long Fiber Prepreg

Sheet-Aluminum Hybrid Structures

Sung-Woo Lee*, Seung-Hwan Chang*"

ABSTRACT: Long Fiber Prepreg Sheet (LFPS) has the advantages of excellent production efficiency and formability for
complex shapes compared to conventional continuous fiber reinforced composites. When fibrous composites are used
with different materials, joining method is important because strength of the joining part determines the strength of
the hybrid structure. In this study, the adhesive joint strengths of co-cured LFPS and aluminum were evaluated under
various surface treatment conditions and environmental conditions (temperature and moisture conditions). Mechanical
abrasion and plasma exposure were used for the surface treatment. The adhesive joints experienced various surface
treatments were tested by using single lap joint specimens. Adhesive strengths under various conditions were
compared and the most appropriate condition was determined.
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Table 1. Material properties
Material properties LFPS Aluminum Epoxy resin
(6061-T6)

Tensile strength (MPa) 228 310 85
Tensile modulus (GPa) 38 68.9 3.1
Density (kg/m?) 1,620 2,700 1,200
Poisson’s ratio 0.23 0.33 0.3

CTE (um/m°C) - 236 60

Upper mold

-

Aluminum

hot-pressing

Aluminum
[

1 — Co-curing

LFPS

Schematic diagram of molding

Fig. 1. Mold for LFPS-aluminum single lap joint specimens
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Fig. 2. Forming condition
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Table 2. Surface roughness of the aluminum surface after

abrading
The mesh number #60 #220 #400
Ra (pum) 2.24 1.03 0.59

0°/%45° /90 °

Fig. 3. Abrading surface treatment

Increased surface energy

a1 1

Plasma treated fiber surface images
according to the treatment time

Fig. 4. Plasma surface treatment
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Fig. 6. Environmental test setup for temperature condition
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Fig. 8. Lap-shear test results for abrading surface treatment
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Fig. 9. Lap-shear test results for plasma surface treatment
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Fig. 10. Lap-shear test results for hybrid surface treatment
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