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Project code: RDG4950121

Project title: Preparation of Primer for Rubber-to-Metal Adhesive Based on Natural
Rubber-g-Maleic Anhydride

Investigator: Associate Professor Dr. Charoen Nakason

Tel. 073 313930-50 ext 1866, Email: ncharoen@bunga.pn.psu.ac.th,

Project duration 10 months

Abstract

Adhesive was prepared from low molecular weight NR (prepared by chemical
method in latex state) grafted with maleic anhydride. The MNR was later compounded
with various chemicals, such as activator, vulcanizing agent, accelerator and Cumarone
resin as a tackifier. The compound was then dissolved in a mixture of toluene, methyl
ethyl ketone and ethyl acetate. Influence of type and concentration of primers on
adhesion strength of rubber-to-metal bonding of natural rubber vulcanizates and three
types of metal (i.e., steel, copper and aluminium) was studied. Two types of primers were
exploited: organosilane compound and a mixture of chloroprene rubber and phenolic
resin. Two types of organosilane used were bis-(trimethoxysilylpropyl) amine (BTMA)
and bis-(triethoxysilylpropyl) tetrasulfide (BTET) with various BTMA:BTET ratios.
Optimum condition for this type of primer for steel and aluminium was to apply the
primer on the metal surface and treated at 100 °C for 30 min before a layer of adhesive
solution was applied. The adhesive was then condition at room temperature for 6 hr
before compression molded with NR compound at 160 °C for a period of its cure time.
For the copper surface, it was found that the optimum condition was to apply the primer
and condition at room temperature for 6 hr before applying the adhesive and treated at
100 °C for 30 min. We also found that the optimum ratio of BTMA:BTET for steel and
aluminium was 3:1 but 1:1 for the copper-to-rubber bonding. The optimum conditions for
steel and aluminium using chloroprene and phenolic resin solution were to apply primer
and put into a hot air oven at 100 °C for 30 min, the adhesive layer was later applied and
treated at the same condition as the primer. It was found that the solely chlorprene
solution gave the best adhesive strength than that of the mixture. Also, this type of primer
gave poor adhesion strength of the copper-to-rubber bonding. Adhesion strength of the
best set of adhesive in this work was compared with the commercially available adhesive.
We found that the adhesive based on this work provided superior adhesion properties
than that of the single component adhesive but gave inferior adhesion properties
compared with the bi-component adhesive.

Keyword: Rubber-to-metal bonding; maleated natural rubber; organosilane; chloroprene
rubber, phenolic resin.
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