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Besides a durability property, high air retention property is required for a
pressurized tennis ball in order to maintain its proper rebound resilience and deformation.
An appropriate design of rubber compound for preparing a core ball is one of the
methods to gain the tennis ball with good air retention. This research is carried out to
search for the appropriate rubber compound formulation for producing the core ball with
good air retention. The natural rubber vulcanizates and natural rubber (NR) /bromobutyl
rubber (BIIR) blends were prepared. Several parameters such as type and amount of the
fillers, ratio of carbon black (CB)/clay, ratio of NR/BIIR, crosslink density and mixing time
were studied.

The results show that utilization of NR/BIIR blends markedly reduces the gas
permeability compared to the control. However, BIIR content in the blends should not be
higher than 10% by weight of the rubber in order to maintain the rebound resilience and
the strength of the tennis ball. The use of 92/8 NR/BIIR blend and 5/74 CB/clay can reduce
the gas permeability about 23% relative to the control and its strengths is still high for
producing the tennis ball. In addition, the increased cost is less than 20% with respect to
the control. It is found that the properties of the tennis balls produced by using 92/8
NR/BIIR blend and 5/74 CB/clay meet the requirement of ZB1 standard. However, their
weight and rebound resilience are close to the maximum value and minimum value of ZB1
standard, respectively. Further study reveals that the use of thinner half core and the felt
laminated with latex can reduce the weight and increase the rebound resilience of the
tennis ball while other properties also meet the requirement of ZB1 standard. The results
also show that the properties of tennis ball are not only affected by the properties of core
ball but also the type of felt, type and thickness of adhesive for felt lamination, and

processing conditions. These parameters are also discussed in this report.





