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Effect of Atmospheric Pressure Flame Plasma Treatment on Surface and Adhesive
Bonding Properties between Steel Plate and Rubber

kg

Sang Ryeoul Ryu’, Dong Joo Lee

ABSTRACT

To increase the adhesive strength of acrylonitrile butadiene rubber(NBR) and steel plate, the atmospheric
pressure flame plasma(APFP) treatment device is applied. The effect of various conditions(processing velocity
and distance) is experimentally investigated to ascertain the optimum conditions to yield the best adhesive
properties. It is found that the optimum distance between burner port and steel plate is 40mm and the optimum
processing velocity is 50m/min at given condition. When the surface is coated twice with the bonding agent,
the adhesion strength of APFP treated steel plate is increased to about 20.5%. It suggests that the surface
modification of steel by flame plasma treatment at atmospheric pressure is a proper and applicable method to
improve the adhesion strength between steel and rubber.
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Fig. 2 Effects of flame plasma length between bumer port and steel plate
on the maximum load.
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Fig. 3 Effects of processing velocity of flame plasma on the maximum load.
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Fig. 4 Photographs of untreated steel plate(a) and steel plate surface(b, c)
with flame plasma treatment.
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Fig. 5 Effects of processing velocity of the element content using EDS.
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Fig. 6 SEM photographs of untreated steel plate and steel plate surface
with flame plasma treatrment.
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