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Design and modeling of a soft pneumatic actuator
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Abstract: A soft pneumatic actuator for soft robots was designed in
this study. Based on the Yeoh model and the principle of virtual
work, the nonlinear relationship between the drive pressure and ben-
ding deformation was deduced. The finite element model and proto-
type were used to verify its validity, and this results provided the ba-
sis for the parameterized design and optimization of the soft actuator.
Keywords: soft actuator; multi-chamber; pneumatic actuation; mat-

hematical; finite element analysis
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Structure of the actuator
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Figure 2 Size of the actuator
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Figure 3 Stress and deformation
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Figure 4 The result of finite element analysis

4 FLYTYSE

ASSIRAE TR T AT SE 00 B A R IR S A
1 P A 2 R PR TR T T RO B A . TE BRI IR B # 1
R RSIREI 5 UR I RAF IO LT R BK Sl 6% 2 B TR IS 3 |,
SR #5538 A 0.5,10,15,20 kPa B3 % , i 5 9K 3 45 2 K
A AR R S R . AR S AS A AR e n & 5 TR . &
A1 RE IR O R B BRI B A 6 BT

R4 7 2 A

W, —0"»
> [*57]
e , (19)

A

e

K ) A5 A i 4 O AR 2 L 0
0, —BEIE AR p K 3l 4% (4 25 ) A B L rad
0" A W3 B s 6 00 45 9K 3l 25 25 gl ) 2 radl s

104

A5 FARAETFHEX

Figure 5 Deformation under different pressure
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