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Introduction

A Kind of smart actuator was proposed by Integrating shape memory polymer (SMP) and rubber
materials, In which the rubber material was placed at the middle position between two piece of SMP
plates. some pre-tension deforming was carried out on the SMP/rubber composite actuator and the
two-way shape memory effect (SME) was demonstrated during the shape recovery step.

Methods | . .

Simulation: The Generalized Maxwell model and WLF |

equation shown in reference [1, 2] was applied to simulate the | Cased

two-way SME during the shape recovery step with heating |
rate 5C/min.
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Experiment: A rubber strip (length 100mm * width 10mm *

thickness 10mm) was Integrating with SMP plate (length
100mm * width 10mm * thickness 1mm) to form the
composite actuator.

Case 2

Critical load F_, for three cases : The compression load

for SMP plates would be produced when temperature was
cooled to 30°C for composite actuator with some pre-tension
deforming. When the compression load was lower than critical
load, the case 1 (full fixity) would produce.
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Discussion/Results
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Fig 2. Shape recovery process simulation of SMP /rubber composite
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_ Fig 3. Shape recovery process demonstration of SMP/rubber composite
of SMP/rubber composite actuator actuator for case 2

Conclusions
The two-way SME was demonstrated during the shape recovery step for the case 1 and

case 2. The work mechanism for two-way SME was a dynamic balance between the elastic
recovery force of rubber material and the shape recovery force of SMP plates.
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