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Abstract

The research aims to design natural rubber compound formulation for developing
orthopedic shoe as an aid in the treatment of lameness in dairy cattle. Cow shoe was
designed to anatomically shape to fit a claw, thus walking feeling of the cow will not be
influenced. Reinforcement of natural rubber with various fillers to meet standard
requirements of cow shoe was investigated. High styrene resin(RS), silica, carbon
black(CB), short fiber(SF) and calcium carbonate were added and varied from 0 to 60 phr
with STR 5L as base elastomer using conventional vulcanization system. Tensile strength,
abrasion resistance, tear strength, hardness, and density were determined. Vulcanizates
containing 50 phr of high styrene resin gave highest hardness and compression strength
as compared to vulcanizates containing silica and short fiber, respectively. Combination
of CB/RS and CB/SF fillers using 80 phr of calcium carbonate were effective in
improving hardness and compression strength with a reduction in tensile strength. With
incorporation of reclaimed rubber (RR) in different proporttons, keeping fixed total
rubber quatity in the recipe, hardness and compression strength of CB/RS and CB/SF
compounds with the increment of RR were enhanced, while tensile strength was
adversely affected. The results revealed that vulcanizates containing 50 phr of CB with
20 phr of RS and 50 phr of CB with 30 phr of SF exhibited overall properties to pass cow
shoe standard. Local pressure concentration exerted to the contact area became reduced
to acceptable limit as hardness of cow shoe was increased. The pressure distribution was
unevenly distributed over a contact area in a way depends on the hardness of the shoe.
Natural rubber cow shoe were evaluated by specialized veterinarian. Cow show made
with a CB/RS exhibited the best overall performance with regard to adhesion to claw and
shape retention supporting cow weight.
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