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Rubber Pneumatic Muscle
using Air Thermal Expansion

O Miwako USUI O Ritsumeikan Univ.

Sinichi HIRAI O Ritsumeikan Univ.

Abstract: In this paper, we describe a rubber air muscle using air thermal expansion. First, we show
the principle of the air thermal expansion. Second, we show the prototype of rubber air muscle. Finally,
we measure the deformation of the proposed rubber air muscle before and after heating.
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Fig. 1 Principle of pneumatic muscle using air expan-

sion

(b) side view

(a) top view

Fig. 2 Piston for model confirmation
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(a) before heating

(b) after heating

Fig. 3 Rubber Tube contein the Nichrome Wire
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Table 1 Measured deformation of rubber actuator

diameter[mm)] | length[mm)]
before heating 16 30
after heating 25 32
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Table 2 Measured deformation of McKibben rubber ac-

tuator

diameter[mm] | length[mm]
before heating 17 41
after heating 22 36
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(a) before heating (b) after heating

Fig. 4 McKibben Heat Rubber Actuator
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