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Adhesive Bonding Properties between NBR and Polyamide Woven Fabric with
Atmospheric Pressure Plasma Treatment

+

Sang Ryeoul Ryu’, Dong Joo Lee™

ABSTRACT

The effect of the atmospheric pressure plasma(APP) treatments is experimentally investigated to ascertain the
optimum condition to yield the best adhesive properties between a polyamide woven fabric and acrylonitrile
butadiene rubber(NBR). For the atmospheric pressure flame plasma(APFP) treatment, the optimum number of
treatment at given conditions is 2 times. The thermal deformation of the fabric is more serious with increasing
the number of APFP treatment. The adhesive strength of the case with APFP treated fabric is increased about
35% when compare to the case with non-APFP treated one for the interface(bonding agent one or two
coatings). When the surface is coated twice with the bonding agent, the adhesive energy with APFP treated
fabric is increased about 4 times. It was found that the surface modification of polyamide woven fabric by
APFP treatment is a fast, economic and applicable method to improve the adhesive properties between woven
fabric and rubber when compared to other APP treatments.
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Table 1 Formulation of rubber matrix

Ingredients Amount(phr*)

Rubber(Polymer) DN-402 100.0
Zinc oxide — 5.0
Stearic acid — 1.0
Carbon black N774(SRF) 45.0
Filler Clay(BKS) 25.0
Processing oil Dioctyl Phthalate 5.0
Kumanox 3C 3.0

Antioxidants Kumanox RD 15
Sunplax 682 2.0

Accelerators \O/ggg)l(l ,-\ll-g %(2)
Curing agent Sulfur 0.8
Sum. 191.5

*phr: part per hundred grams of rubber
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Fig. 1 A surface of NN-100 fabric.
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Fig. 2 Load-displacement curves of the APFP untreated fabric reinforced
rubber.
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Fig. 3

Load-displacement curves of the APFP treated fabric reinforced
rubber.
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Fig. 4 Photographs of the specimen with APFP untreated fabric(a) and
APFP treated fabric(b).
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Fig. 6 SEM photographs of plasma untreated fabric.
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Fig. 7 SEM photographs of APFP 2 times treated fabric.
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Fig. 8 SEM photographs of APFP 6 times treated fabric.
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Fig. 9 Effects of APFP treatment and bonding condition on the adhesive
energy.
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Fig. 10 Effects of various APP treatments on the maximum load with
the bonding condition ‘C’.

Fig. 11 SEM photograph of APFP 2 times treated fabric after adhesion
test.
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Fig. 13 SEM photograph of ion plasma treated fabric after adhesion test.
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