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Abstract 

 
Waterborne adhesives for rubber to metal bonding have been available since 1990. However, 

published information about their formulation has been limited, as proprietary restrictions are 

exercised by companies. As a consequence, the way these adhesives interact with substrates 

has not been studied extensively. With the aim of investigating the effect the components of a 

waterborne adhesive have on rubber to metal bonding, fractional factorial and surface response 

methodologies of design of experiments were employed in this study. Twenty six formulations 

were prepared with a polychloroprene latex as the adhesive polymer. Viscosity, wettability and 

non-volatile solids content were measured with each liquid adhesive, while the mechanical 

strength was evaluated by applying a tensile mechanical stress over cured solid adhesive films. 

Adhesion properties were evaluated by using a single lap-shear test on metal to metal joints and 

a pull-out test on rubber to metal joints. The results showed that the components with the largest 

relative influence on cohesive and adhesives forces were tackifier resin, silicon dioxide and 

polychloroprene latex type. In order to better understand the contributions of these variables, 

mathematical models correlating them with the response variables were obtained. This study is 

valuable in explaining how, through statistical methods, a waterborne adhesive for rubber to metal 

bonding can be formulated with a reasonably low number of experiments.  
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