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Welcome to ASMP 2009

%5 2 [11 Asian Symposium on Material and Processing
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Materials :Advanced materials, Ceramics, Metals
& Metal alloys, Polymers, Semiconductors, Surface
engineering, Mechanical properties, Fracture, Fatigue,
Non-destructive evaluation, Automotive materials and
technology, etc.

Materials Processing ; Joining, Powder metallurgy,
Casting, Forming/Machining, etc.

Minerals & Environment : Mineral related studies,
Environment, Recycling, Reduce, and Reuse, etc.
1# :
School of Materials and Mineral Resources Engineering,
USM
Japan Society of Mechanical Engineers, Division of
Materials and Processing
Japan Society of Mechanical Engineers, Division of
Materials and Mechanics
Institute of Materials Malaysia Northern Region
BME : A2 E  RM*800 (30,000 F),
A RM*900 (40,000 F1),
S RM*300 (10,000 F9)
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+ Hisashi Tanie (Hitachi, Ltd.)

“Molten-shape Prediction and Fracture-life Evaluation
of Micro-solder Joint in Semiconductor Structure”
(ICM&P2008)

- Hitomi Yamaguchi (Univ. of Florida), Kazuki Yumoto (Nikon
Corp.), Takeo Shinmura (Utsunomiya Univ.), Takahiko
Okazaki (Bando Chemical Industries Ltd.)

“Study of Magnetic Field Assisted Finishing of Quartz Wafers”
(ICM&P2008)

- Sheng Wang, Seiichi Hata, Akira Shimokohbe (Tokyo
Institute of Tech.)

“A Cylindrical Ultrasonic Linear Microactuator”
(ICM&P2008)
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« Prof. Konel F. Ehmann (Northwestern Univ.)

« Prof. Jian Cao (Northwestern Univ.)

« Prof. John T. Roth (Pen. State Univ. -Erie)

+ Prof. Naoto Ohtake (Nagoya Univ.)
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- Mai Takashima et.al. (Nagoya Univ.) "Reduction of Fretting
Wear Using DLC Coated Shim Inserts"

- Seiichi Hata et.al. (Tokyo Institute of Tech.) "Search for Novel
MEMS Materials using a Combinatorial Method"
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IMolten-shape Prediction and Fracture-life Evaluation of
Micro-solder Joint in Semiconductor
Structure]

Hitachi, Ltd
Hisashi Tanie KX
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I'Study of Magnetic Field Assisted Finishing of Quartz Wafers |

University of Florida
Hitomi Yamaguchi K&

Nikon Corp
Kazuki Yumoto &

Utsunomiya Univ Bando Chemical Industries Ltd.
Takeo Shinmura & Takahiko Okazaki E¢
ZDF=TE, 2008 ASME International Manufacturing Science
and Engineering Conference/ 3rd JSME/ASME International
Conference on Materials and Processing (MSEC2008/
ICMP2008) [2008 4 10 AIKE/ — AW = AR Y R¥] 1T
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I'A Cylindrical Ultrasonic Linear Microactuator

Tokyo Institute of Tech.
Sheng Wang &

Seiichi Hata F¢ Akira Shimokohbe F

Awarded by the JSME Materials and Processing Division,
Certificate of Merit for Excellent Paper of the Conference, We
really do appreciate the recognition. This award is certainly
an honor for us. Please take this chance we will introduce my
research in the following.

Ultrasonic microactuators have been developed rapidly
because of their advantages of high torque at low speed, quick
response, high precision controllability, and no electromagnetic
interference, lightweight and quiet operation. They could
be used in the precision positioning and motion control in
commercial, military and aerospace applications. For cylindrical
type actuators, there are some types such as the SIDM
actuators; however, there are few reports on the cylindrical
linear ultrasonic actuators, especially with compact structures.

In this researcher, a new kind of a cylindrical ultrasonic linear
microactuator (CULMA) was introduced. The diameter of the
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actuator is 2mm, the length is 12mm including the slider. The
CULMA is composed of a slider pipe and a hollow cylindrical
stator that is inserted into the slider. The stator is a double-
pipe structure, consisting of a hollow cylindrical piezoelectric
ceramic (PZT) pipe and an elastic thin film metallic glass (TFMG)
pipe deposited on the surface of the PZT pipe. The vibration
of the TFMG pipe generates an elliptical motion on the contact
surface, which drives the slider to move linearly in an axial
direction. Based on the former reseachers’ work on metallica
glass’s property, the design process and the fabricating process
of the stator was introduced. After fabricating stators, the
annealing issue and the etching holes’ influence on the stiffness
of the TFMG pipe were observed and later the equivalent
Young’'s modulus was identified. Using this identified Young’
s modulus; a new structure of the stator was designed. The
linear motion of the slider pipe was observed in experiments.
The motion of the slider pipe driven by the elliptical motion
was measured. The result was confirmed in FEM software and
experiment. After the two prototypes, a CULMA was successful
made. The future application is expected, like in the micro-
manipulation area.

Thank you again for honoring us with this award. Your
support is greatly appreciated, now and in the future work.
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[¥R%5] The 3rd JSME/ASME International Conference on Materials and Processing 2008
(58 16 El#mAME - MBI IEEER (BFESE))

2008 10 H7TH~10H 10H KE/—AT T X
B VR (Y h DO TN A b il Northwestern
University (Evanston, Illinois, USA)IZ TS 16 [l 4} -
RN T HethiasE (ICM&P2008) A3RifiE X hifz.

AEPREHRIE, 2002 FK D 3EB AT EML
TWVWAZHETHS. TNETICH 102002 410 AV A
FF CKED, # 21200596 A7 MV CKED, %3
[\l (&) 2008 4 10 AT /N A b (A dilss, K
E) ZFAfEL TW\a. 4EIE ASME @ MSEC2008 & [FIfF
BT, AL TamZEEL, fmkltitaL,
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Thermoplastics” & L T, SFOHAENMDEN7Z LT
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