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Abstract: In this study, we studied surface and adhesion properties with plasma treatment for substitution of
buffing and solvent-cleaning in footwear adhesion process. The distance between nozzle and rubber parts was
decreased with decreasing the contact angle. And when a speed of plasma treatment increased, the contact
angle increased. The result of surface roughness, Ra and Rz increased in 20% and 16% after the plasma
treatment. The distance of between nozzle and rubber parts was decreased with decreasing the peel strength.
And the speed of plasma treatment was increased with decreasing the peel strength.
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Figure 1. Schematic diagram of equipment for plasma treatment; (1) nozzle, (2) conveyor, (3) power supply, and (4) sample.

Table 1. Condition of Plasma Treatment for Rubber Part

Treatment specimen Conveyor speed (mm/s) Distance between nozzle and rubber (mm) Gas
Rubber 23 20 .
100 mm x 100 mm 47 30 Alr
70 50
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Table 2. Contact Angle of Rubber Part with Plasma Treatment
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Contact angle (°)

No. Distance between nozzle and rubber (mm) Conveyor speed (mm/s) . s h
Non treatment - - 105.7 -
1 20 23 52.46 56.88
2 30 23 53.46 61.06
3 50 23 59.7 62.98
4 20 47 60.48 63.12
5 20 70 73.46 75.55
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s <
3 1 L %1
3 60 . | g 7 . ]
E g 701
- L] 60 L]
50 -
[ |
50 |
T T T T T T T

20 30 40 50

Distance(mm)

@

T T T T T T T T T T T
20 30 40 50 60 70

Conveyor speed(mm/sec)

(b)

Figure 2. Contact angle of rubber part with plasma treatment; (a) Contact angle of distance between nozzle and rubber, (b)

Contact angle of conveyor speed.
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Figure 3. SEM image of rubber part with plasma treatment; (a) x 500, Non treatment (b) x 500, 50 mm, (c¢) x 500, 30 mm,
(d) x 500, 20 mm, (e) x 2,000, Non treatment (f) x 2,000, 50 mm, (g) x 2,000, 30 mm, and (h) x 2,000, 20 mm.

(@ (h)

Table 3. Surface Roughness of Rubber Part with Plasma Treatment at 20 mm and 23 mm/s

Non treatment (pm)

Plasma treatment (pum)

No.

Ra Rz Ra Rz

1 0.97 5.87 1.04 7.28

2 0.91 5.30 1.19 5.17

3 0.99 5.20 1.45 7.75

4 1.39 6.17 1.19 6.76

5 0.98 6.49 1.36 6.85

Average 1.05 5.81 1.25 6.76
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Figure 4. Peel strength of rubber part with plasma treatment;

Containing conveyor speed.
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