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Abstracts

Low melting metals are difficult to weld because it is vaporized. But epoxy resin make bonding possible
using low melting material and dismissal materials. This study is to improve the bonding strength of epoxy
and substrate by mechanical and electrochemical methods. In case of mechanical work, bonding strength is
17.6MPa and in case of pre-work, bonding strength is 15.3MPa. When anodizing and mechanical work is
applied, bonding strength is 25.3Mpa is increased 165%. When anodizing is applied, bonding strength is
27.6Mpa.
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Table 1. Anodization Conditions

Conditions
Electrolyte -
Temperature Time Voltage
10wt% H;PO, 20°C 20 min 60~100V
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Fig. 1. Single lap shear specimen preparation.

Fig. 2. Mechanical surface treatment on Aluminum, (a)
sand blasting, (b) puching, (c) punching and surface
grinding.
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Fig. 3. Cross section surface morphology of Aluminum, (a) Sand blasting surface, (b) Pre-treatment Al surface.
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Fig. 4. SEM images of the micro-pore morphology of
(@) Sand blasting and anodizing, x 10,000, (b) x
100,000.
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Table 2. Adhesive strength on various surface treatments
and failure mode

No. | Surface treatment | Adhesive strength| Failure mode
1 - 15.3Mpa AF
2 Sand Blasting 16.5Mpa AF
3 23.8Mpa CF
4 P. Anodizing 26.2Mpa CF
5 27.6Mpa AF + CF
6 22.8Mpa AF + CF
7 | S.B. + Anodizing 25.3Mpa CF
8 20.5Mpa AF
9 Punching 17.4Mpa AF
10 20.6Mpa AF
11 | Pun. + Anodizing 20.6Mpa AF
12 16.0Mpa AF
13 | Pun. + Grindig 17.6Mpa AF

Fig. 5. Failure mechanisms of adhesive bonding, (a) SF,
structural failure, (b) AF, adhesive failure, (C) CF,
cohesive failure.

30

5

8

Adhesive Strength/Mpa

Only pre-treatment  Sand Blasting

Punching  Punching & Grinding

Fig. 6. Change of adhesive strength with various
mechanical surface treatments.
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