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A study on adhesion properties between composite material and
aluminum according to the physical surface treatment technique
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Abstract In this study, the adhesion properties between aluminum and composite materials, composite
materials, and composite materials were compared according to the physical surface treatment to
improve mechanical bonding at the bonding surface when considering carbon fiber and glass
fiber-reinforced composite materials. Bonded specimens were classified into the type of base material
and the surface treatment method of the bonding surface. Sandpaper, sandblasting, and plasma were
applied as physical surface treatment methods. The bonded specimen was prepared as a single lap joint
test specimen. An experiment to measure the lap shear strength was conducted, and the results were
compared. The experimental results confirmed that the mechanical abrasion and sandblasting treatment
improved the lap shear strength approximately 4 to 5 fold compared to the general specimen without
physical surface treatment. In plasma treatment, the experiment was conducted by defining the
respective plasma output and treatment time as follows: 150 W and 5 minutes, 150 W and 10 minutes,
and 300 W and 3 minutes. Moreover, the lap shear strength results were similar to the previous
mechanical surface treatments. On the other hand, the effect on the adhesion properties was small,

depending on the plasma treatment conditions.
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Table 1. Specification of test material

Product name Weaving Thickness
type (mm)
Carbon H15 Plane 0.3
fiber/epoxy (SK chemical) fabric (1 ply)
Glass FAW300 Plane 0.32
fiber/epoxy (SK chemical) fabric (1 ply)
Aluminum Al 6005A - 3
qee 9 BWAZE 199 24 B9
HuntsmanAl Araldite 2011& AR8-3F%tt.

B ZAE FAE 3 mm 2 oA FAI5H]
Al ZF 16849 gAadF 9 {eElde Tz s
ARBSITE B3R Huhg A4St & ASTM D1002
[7] Single lap joint test FZ0°] weka ddst & Fig,
13} Zo] JEAHEE A&t

20mm

—

—
Adhesive thickness : 0.2mm

20mm

100mm

Fig. 1. Specification of test specimen for single lap
joint test
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Fig. 2. Fractured surface of mechanically abraded
specimen of (a) AI-CFRP, (b) CFRP-CFRP, (c)
Al-GFRP and (d) GFRP-GFRP
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Fig. 3. Lap shear strength of specimen with (a)
non-treated, (b) mechanical abraded and (c)
sand blasted surface
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Fig. 4. Surface of specimen with (a) 150 W 5 mins &
(b) 150 W 10 mins plasma treatment (c)
without treatment, (d) 300 W 3 mins plasma
treatment and (e) contact angle according to
plasma treatment conditions
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