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Fig. 1. Silicon cylindrical actuator model with linear motion
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Fig. 2. Silicon cylindrical actuator model with linear-torsional motion

S S o b el (glail gl O yore Joe ¥ S
Fig. 3. Silicon bending actuator with a semi-circular cross-section
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Fig. 4. Components of linear-torsional actuator mold with circular cross-section
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Fig. 5. Defects of silicon part due to unsuitable degassing a) The bubble in the actuator wallb) Mold not filled with
silicone and hardener c¢) Non-uniform wall thickness.
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Fig. 6. Components of bending actuator mold with semi-circular cross-section
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Fig. 7. Fabricated bending actuator
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Fig. 8. Fabricated stand to hold stable the actuator during test
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Fig. 9. Deployment of the actuator in the test setup
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Fig. 10. Silicon linear actuator behavior at different fiber angles a) fiber angle higher than 54.2 b) fiber angle lower than
54.2 ¢) The fiber angle is equal to 54.2.
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Fig. 11. Diagram of changes in actuator length by varying its fiber angle at three different pressures based on simulation
result
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Fig. 12. Simulation results for linear-torsional actuator at three different pressures a) diagram length change based on
fiber angle b) Diagram of the value of twisting based on the fiber angle.
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Fig. 13. Influence of the fiber angle on bending motion at constant pressure (70kPa)
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Fig. 14. Semi-cylinder bending actuator with 88-degree fiber angle a) Before applying air pressure. b) After applying
100 kPa air pressure
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Fig. 15. Practical evaluation diagram of linear actuators at 100 kPa inlet pressure
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Fig. 16: Comparison of practical results and simulation results for linear actuator at 100 kPa inlet pressure. The
continuous line represents the simulation results and the points represent the practical results
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Fig. 17. Experimental evaluation of linear-torsional silicon actuator with 45 degree fiber angle (cw) a) different actuator
views before applying pressure b) Different actuator views after applying pressure (50 kPa)
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Fig. 18. Experimental evaluation of linear-torsional silicon actuator with 30 degree fiber angle (cw) a) different actuator
views before applying pressure b) Different actuator views after applying pressure (50 kPa)
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Fig. 19. Comparison of practical results and simulation results for linear-tortional actuator a) The amount of
displacement of the actuator head in terms of the fiber angle b) The amount of twisting of the actuator in terms of the
fiber angle. The continuous line represents the simulation results and the points represent the practical results.
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Fig. 20. Experimental evaluation of bending actuator with 88 ° fiber angle at 100 kPa input air pressure
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