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Abstract: Adhesion property of epoxy adhesive was evaluated with different surface roughness of glass fiber
reinforced composite (GFRC) and optimized condition of surface roughness was confirmed. Different sizes of
alumina (AI203) particles were blasted to GFRC to control surface roughness of GFRC using sand blasting
method. The surface roughness was measured and quantified via surface roughness tester. Contact angle was
measured using four types of different solvents. Surface energies and work of adhesion between epoxy
adhesive and GFRCs were calculated with different surface roughness of GFRC. Adhesion property between
epoxy adhesive and GFRCs was evaluated using single lap shear test and adhesion property increased with
surface roughness of GFRC. The fracture surface of GFRCs was observed to evaluate adhesion property.
Finally, the optimized roughness condition of GFRCs was confirmed.
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Figure 1. Manufacturing process of single lap shear specimens.
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GFRC

(a)

(b)

Figure 2. Schematic plot of sand blasting to GFRC surface:
(a) sand blasting process; (b) AlL,O; particles.
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Figure 3. Schematic arrangement of surface roughness

measurement: (a) average roughness; and (b) ten-point average

roughness.
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Figure 5. 3D mapping of surface roughness of GFRC with
different Al,Os particle size: (a) Neat; (b) AS-60; (c) AS-100;
and (d) AS-220.
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Table 1. Static contact angle of GFRC with different surface
roughness

Grit Distilled Water

Formamide Ethylene Glycol Diiodomethane

Neat 89 71 70 69.5
AS-60 90 73 61 60
AS-100 90.5 75 73 50
AS-220 93 76 67 46.5
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surface roughness.
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Figure 9. Lap shear strength of GFRC and epoxy adhesive
with different surface roughness.
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Figure 10. Schematic arrangement of lap shear strength of
GFRC and epoxy adhesive with different surface roughness:
(a) Neat; (b) AS-100 and AS-220; and (c) AS-60.
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