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11. Summary of the new findings of the thesis:

· A 3-D model for simulation has upgraded that exhibits 2 transforms of energy, from electricity to heat energy, and from heat energy to the displacement.

· Calculation of temperature profile on the actuator, displacement and value co contact force between the jaws and objects have done by using thermal transfer model and direct displacement method. These results are comply with experimental results and simulation results.
· Optimal structure of the gripper has figured with some minor changes in the base and temperature distribution scheme. The results revealed that there was a 65% decrease of maximum working temperature and a 50% reduction of power consumption, while the jaws displacement were remained in comparision with the original version.
· The PD transfer function of close-loop control for the gripper was  established. Simulation results show that a 500 time improvement of output response was recorded.
· The intergrated PD close-loop control system for the microgripper has designed for improving output response, more reliable and accuracy. This system is able to work at wide range of supply voltage (from 7 to 40 V) and the displacement of the jaw’ tips can be set by analog signal or a 8-bit digital port. Therefore, it is easier in connecting this gripper with higher level of control or can be worked independently.

12. Practical applicability, if any: Applicable in the field of bio-medical, micro asemby, and micro robot. 


13. Further research directions, if any: Sample manufacturing and chararacterization for fully functional products.
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