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Investigation of Micro Resistance Welding

for Assembly of Micro Structures

Student : Cheng-Chi Yeh Advisor : Dr. Wensyang Hsu

Department of Mechanical Engineering

National Chiao Tung University

Abstract

In this thesis, we propose to use :micro 'resistance welding to assemble
micro-structure.  On structure :design, we-use bent-beam electro-thermal actuators to
export the welding pressure. “When' werinput the current, contact resistance will
cause some high temperature in“local and make the material melt on the contact
surface to result in joint. Form the measure result, we can find the contact resistance
is from about 20Q) to 3~4(2, and the range that can successful weld is from 4.6Q) to
12CQ). Smaller contact resistance will consume more input power while welding, but
the joint result and intensity are relatively good.

In MEMS field, although much work has been devoted to develop the
micro-structures, few researches have been done on three-dimensional
micro-actuators or micro-sensors. The key point is no appropriate assembly method.
The result in this thesis proves resistance welding is feasible on assembly
micro-structure, and it can overcome the problem of transmission question of the
signal and energy. In the future, it may have a well chance to apply to realize
assembly three-dimensional component by micro resistance welding.
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Nickel

SC-Silicon

E (GPa)
Modulus of
Elasticity

D (Kg/m®)
Density

CTE (10%/K)
Coefficient of
Thermal

Expansion

TD : 12.7-16.8
(300K-800K)

TD : 2.56-4.10
(300K-800K)

V

Poisson Ratio

k (W/mK)
Thermal

Conductivity

TD 7" 146:4-41.8
(300K-800K)

TD:0.024-0.05
(273K-773K)

C (J/Kg-K)
Specific Heat

o (10%Q-m)
Resistivity

TD : 13.5-18.4
(273K-873K)

3L ¢ TD = Temperature Dependent
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ANSYS

JUN 19 2006
STEP=1 032:55:46
SUB =1 MH
TIME=1 r]
TEMP {AVG)
R3Y3=0
SMN =22.455
SM% =427.457

NCDAL SOLUTION

22.455 11Z2.455 202.458 292.456 382.457
67.455 157.456 247.456 337.456 427.457
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K FE A g FH6400 AZ9260

2.3 um 10 pm

500 rpm (15 sec)

1000 rpm (35 sec)
1000 rpm (35 sec)

1 min 10min

90 sec 15 min

1 min > 30 min

1.8 sec (46mW/cm?) 10 sec (+20%) (46mW/cm?)

1 min 30 sec (AZ-400k) 3 min 30 sec (AZ-400k)

1 min (DI Water) 1 min (DI Water)

#1832 ThES

Mask #2

Ni

8.21 cm’

20 mA/cm?

0.38 pm/min
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192El
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(a)Step 1 : 2% B Beam Il A £/ - X=0~ 6 um ; Required Force =0 uN
(b) Step 2 : ¥ Biid Beam Il - X =6 ~9 um ; Required Force =0 ~ 92 uN
(c)Step 3 : k¥ Biad Beam Il 2 Beam I - X >9 pum ; Required Force > 92 uN
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