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Abstract

McKibben Artificial muscle is a pneumatic actuator which composes of rubber inner bladder sheathed with a
double helical weave outer tube. Working characteristic of this type of artificial muscle is close to human
muscle. When artificial muscle is inflated with compressed air, rubber inner bladder expands in radial direction
while outer weave tube restricts the movement and contract lengthwise. In this research, preparation of inner
rubber bladder using natural rubber, high service life with high contraction ratio can be prepared. It was found
that vulcanization characteristic of rubber bladder is closely related to service life of artificial muscle.
Contraction ratio is not very sensitive. In single ultra-accelerator system using ZDBC, Sulphur 1.25 phr gives
highest service life. Increasing accelerator and activator, ZnO, increase service life a little. ZDEC/ZMBT
accelerators system, which is a slower system, in combination with high amount of activator significantly
increase service life of rubber bladder. Level of prevulcanized relate closely to service life as well, 24 hrs
maturation time significantly increase service life compare to 12 hrs maturation. Service life is increase with
vulcanization time in the case of 12 hrs maturation however for 24 hrs maturation reversion is observed at 25,
30 min of vulcanization. It was also found that fatigue test using uniaxial tension can be used to approximate
service life of artificial muscle. Predicted service life has absolute differences within £1,000 cycles when

material constant 1.7 being used.
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