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Abstract

A variety of the surface micromachined electrothermal microactuators have been
widely applied in various areas due to the high force provided at a relatively low
input voltage. A new optimized V-beam electrothermal micro actuator is proposed
for providing angular displacement & output force. The design concept and
preliminary simulation results of VV-beam actuators are presented in this research.
Due to its optimized structural design, this V-beam actuator capable of generating
maximum angular displacement, output force and exhibits good characteristics
with high-level performance for industrial applications.

This research employs particle swarm optimization method to search efficiently the
optimal V-beam electrothermal micro actuator parameters of MEMS systems, as
represented by the entropy generation rate. The proposed approach had superior
features, including easy implementation, stable convergence characteristic, and
good computational efficiency.

In this study, we use the proposed method to design v- beam width, thickness,
length, gap between beam and substrate and current density to obtain minimum
entropy generation rate, the results show that the output force can be increase about
40% compare to recent study.
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MEMS Micro-electromechanical systems
MST Microsystems technology
MOEMS Micro-optoelectromechanical

IC Integrated circuit

HARM High-aspect-ratio micromachining
PSO Particle Swarm Optimization

EA Evolutionary algorithms

GA Genetic algorithms

EC Evolutionary computation

ES Evolution strategies

MINLP mixed-integer nonlinear optimization problems
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List of Symbols

sample Define

X Particle position vector
v Particle velocity vector
W Inertia weight

pbest  Best solution
gbest  Best global solution

04 cognitive learning rate
o, social learning rate
rand random values
D Dimension
T(x) Temperature variation of V-beam.
X position along with the beam

J current density

p resistivity of silicon

g gap between beam and substrate

h beam thickness

a Thermal conductivity, air

S Thermal conductivity, silicon

m mass of Vbeam

L V beam length

S Ratio of heat loss from sides & bottom of the V beam to heat loss
from bottom only

P Electrical power
w V beam width
F output force of V beam

U(0) angular displacement

C Experimental correlation factor
E Young’s modulus, silicon
d
o

Density , silicon
Thermal expansion coefficient, silicon
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