


Wednesday, April 22

ICMDT2015

Program at a Glance

Plenary Room Room A Room B Room C Room D Room E
15:00-17:00 Korea-Japan Friendship
Seminar
18:00-20:00 Welcome Party
Thursday, April 23
Plenary Room Room A Room B Room C Room D Room E
9:00-9:15 Opening
9:15-10:00 Invited Lecture 1
Dae-Eun Kim
Yonsei University, Korea
10:00-10:30 Keynote Lecture 1
Eiichirou Tanaka, Saitama
University, Japan
10:30-10:45  |Group Photo/Break
10:45-12:15
Machine Coatings and Machine Design Hydraulic / Manufacturing
Elements (1) Surface (1) Functional Fluid Systems
(Joint, Bolt) Modification (1) Actuators
12:15-13:15 Lunch
13:15-14:15 | Thursday Poster Session
14:15-14:30 Break
14:30-15:00 Keynote Lecture 2
Hanafiah Yussof, Universiti
Teknologi Mara, Malaysia
15:15-16:45
Machine Coatings and Machine Design Pneumatic Product and
Elements (2) Surface 2 Actuators Process Design
(Bearing,others) | Modification (2) (IPPD)
16:45-17:00 Break
17:00-18:30
Micro/Nano Friction and Wear| Machine Design Pneumatic/ |Injection Molding
Processing/ Mechanism 3) Other Actuators Printing
Micro/Nano Technology for
Tribology Manufacturing
Friday, April 24
Plenary Room Room A Room B Room C Room D Room E
9:00-9:45 Invited Lecture 2
Koichi Suzumori, Tokyo Institute
of Technology, Japan
9:45-10:15 Keynote Lecture 3
Yoshitomo Suzuki, JATCO Ltd,
Japan
10:15-10:30 Break
10:30- 12:00
Transmission (1) Sustainable Cutting (1) Electrically Driven Forming
Tribology/ Actuators
Tribology in
Manufacturing/
Maintenance
Tribology
12:00-13:00 Lunch
13:00-13:30 Keynote Lecture 4
Hiromu Hashimoto, Tokai
University, Japan
13:30-14:30  |Friday Poster Session
14:30-14:45 Break
14:45-16:15
Transmission (2) Lubrication Cutting (2)/ Sensing Systems Design for
Grinding/ Manufacturability
Polishing (DFM)
Bus departs Convention Center
for Banket at 16:30
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The 6th International Conference on Manufacturing, Machine Design and Tribology

Technical Program

Thursday, April 23 9:15-10:00 Plenary Room
Invited Lecture 1 Chair: Noritsugu Umehara, Nagoya University, Japan

INV-1 Functional Coatings for Tribological Applications
Dae-Eun Kim
YONSCI UNIVEFSTLY, KOV ...ttt ettt et et e st et et et et e enteeneeenaenneens 2

Friday, April 24 9:00-9:45 Plenary Room
Invited Lecture 2 Chair: Sangho Park, Chungnam National University, Korea
INV-2 New Pneumatic Artificial Muscle Realizing Giacometti Robotics and Soft Robotics
Koichi Suzumori
Tokyo Institute of TeChROIOZY, JAPAN .................cc.ccooeciiiiieiiiiet ittt 4
Thursday, April 23 10:00-10:30 Plenary Room
Keynote Lecture 1 Chair: Hiroshi Ishida, Tokyo University of Agriculture and Technology, Japan

KN-1 Development of Life Support Devices Using Inclusive Design
Eiichirou Tanaka
Saitama URIVEFSILY, JAPAN .............c..ccoooiiiiiiiiiiiiiii ittt 6

Thursday, April 23 14:30-15:00 Plenary Room
Keynote Lecture 2 Chair: Masahiro Ohka, Nagoya University, Japan
KN-2 NAO ASK ROBIN Project: Employing Humanoid Robot NAO as a Tool to Assist Emotion
Recognition for Children with Autism Spectrum Disorder (ASD)
Hanafiah Yussof, Syamimi Shamsuddin, Mohd Azfar Miskam
Universiti Teknologi MARA, MAIAYSIQ ..............c.ccooeiiiiiiiit ettt ettt 8
Friday, April 24 9:45-10:15 Plenary Room
Keynote Lecture 3 Chair: Syuhei Kurokawa, Kyushu University, Japan

KN-3 Innovative “Monozukuri” for Global Automotive Transmissions

Yoshitomo Suzuki
JATCO LU, JAPAN ...ttt b e bt et et ettt ettt ettt eneans 10

Friday, April 24 13:00-13:30 Plenary Room
Keynote Lecture 4 Chair: Noritsugu Umehara, Nagoya University, Japan
KN-4 Tribology in Web Handling
Hiromu Hashimoto
TOKAT URIVETSILY, JAPAN. ...t ettt ettt ettt be bt et ene 12

Thursday, April 23 10:45-12:15 Room A

Machine Elements (1) (Joint, Bolt) Chair: Shinji Hashimura, Shibaura Institute of Technology, Japan
TH-A-1-1 Novel Joint Applicable in Off-Centered Condition

Keiji Imado’, Kiyoshi Terada™", Thomas Harran"

"Oita University, Japan, " NTN COFpOFQLION, JAPAN ....................coooeeeeeoeeeeeeeeeeeeeeeeeeeeeeeee e 14
TH-A-1-2 Tightening Reliability Using Elliptical Confidence Limit

Soichi Hareyama, Ken-ichi Manabe

Tokyo Metropolitan URIVETSity, JAPAN ...............cccccoeoiiioiiiiiiiiieiee ettt 16

TH-A-1-3 Lifetime Prediction to Fatigue and Loosening Failure of Bolted Joint
Soichi Hareyama, Ken-ichi Manabe

Tokyo Metropolitan University, JAPAMN .................ccccuuueuiouininiiisi ettt 18
TH-A-1-4 Self-Loosening Behaviour of Multi-Bolted Joints — Requirements for Engineering Design in
Real Applications
Shiva Kumar Manoharan, Christoph Friedrich
University of Si€emn, GEFIMIANY ..............cccoieiiiiiiiiiiieit ettt ettt 20

TH-A-1-5 On the Thread Torque Induced by the Slippage at Mating Threads in Bolt/Nut Assembly
under Repeated Tensile Loading
Masaya Hagiwara, Fuyuhiko Ikezawa
Nagoya Institute of TeChNOIOZY, JAPAN .................cocccciiiiiiiiii it 22
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TH-A-1-6 Optimal Design of Vision Illumination Optics for Inspection of Screw Threads
Keun Park’, Seung-Woo Ra”™
"Seoul National University of Science and Technology, Korea, “"Seoul Metal Co., Kored.................ccooeoveeeee..... 24

Thursday, April 23 15:15-16:30 Room A

Machine Elements (2) (Bearing, others) Chair: Hideki Ogata, IHI, Japan

TH-A-2-1 Comprehensive Evaluation for Performance of Ball Bearing Having Ceramics Rolling
Elements (Electrical Pitting, Vibration Acceleration, Internal Wear and Degradation of
Grease)
Shoji Noguchi’, Tohru Kanada™"
"Tokyo University of Science, Japan, ~Kanto Gakuin URiversity, JAPAN ................cocooveoeeeeeeereeeeeeeeseeeeeeeeseeeeneen 26
TH-A-2-2 Influence of Manufacturing Process on Rolling Fatigue of Steel Ball
Ryousuke Ano’, Masahiro Fujii, Hiroshi Ohsaki'"
"Okayama University, Japan, = Amatsuji Steel Ball Mfg. Co., Ltd., Japan..................cocooooveoeeoeereeeeeeeereeen 28
TH-A-2-3 Reduced Ordered Modeling of Rotor-Oil Film Bearing System by Filtering Large
Eigenvalues for Hardware-In-the-Loop Simulator
Wataru Tsunoda’, Wataru Hijikata", Tadahiko Shinshi’, Hiroyuki Fujiwara**, Osami Matsushita”™
"Tokyo Institute of Technology, Japan, ~"National Defense Academy, Japan....................cocooveoeeeeeoreereeeeeeseeeenn. 30
TH-A-2-4 The Modified Stiffness Prediction of Compressive Helical Coil Spring by DESPM
Yu Lim Kim", Sung Hoon Kim™, Seong Won Choi”"", Kyu Zong Cho’
“Chonnam National University, Korea, “Nambu University, Korea, ""ENS Ing, Kored...........cccocceceveninianannnn. 32
TH-A-2-5 The Relationship of Incidence Angle of Sunlight and Amount of Sunlight Generation
Jin-Won Chang, Saeng-Soo Kim, Jae-Kyoo Lim, Jong-Jo Lee
Chonbuk National URIVerSity, KOFEQ...............c..cccuivuiiiiiieeeieee ettt ens 34

Thursday, April 23 17:00-18:30 Room A

Micro/Nano Processing/ Micro/Nano Tribology Chair: Hiroyuki Kousaka, Nagoya University, Japan
TH-A-3-1 The Effect of Texturing and Wettability on Growth of Frost

Takayuki Tokoroyama, Shinpei Ito

AKItQ URIVEFSILY, JAPAN ...ttt ettt 36
TH-A-3-2 Superhydrophobic Hierarchical Structures Produced by Novel Low-Cost Stamp Fabrication

and Hot-Embossing of Thermoplastic Film
Sol-Yi Han', Chae-Hee Lim’, Jae-Dong Eo”, Kwang Kim', Wook-Bae Kim"
“Korea Polytechnic University, Korea, “SNDENG Co., Ltd., KOT@G..........ocoooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesese s 38

TH-A-3-3 Fundamental Study on the Mechanical Properties of Multi-layer Graphene Structure
Kuk-Jin Seo’, Hyun-Joon Kim"", Dae-Eun Kim'

Yonsei University, Korea, " Kyungpook National University, KOFea..................ccooeomveoeroeeeoeeoeeeoeeeeeeeeeeenennn 40
TH-A-3-4 A Study on Surface Morphology of a Triboelectric Nanogenerator Based on Contact-
Separation Mode
M. A. Parvez Mahmud’, Jacjong Lee”"", Kee-Bong Choi ™"
"University of Science and Technology, Korea, " Korea Institute of Machinery and Materials, Korea ............... 42

TH-A-3-5 Investigation of Wear Characteristics of Nano-structured Surface Using AFM
Hyun-Joon Kim", Dae-Eun Kim""
Kyungpook National University, Korea, = Yonsei University, KOFea..................coooweoeoreeeeeoreeoeeeoseeeeeeeseeeenen 44
TH-A-3-6 Comparison of the Tribological Performance of HIP and SP Sintered Si;N,-MLG
Nanocomposites
Maria Maros B.", Alexandra K. Németh’, Zsolt Maros, Zoltan Kéroly”, Eszter Bodis™, Katalin Balazsi™,

Orsolya Tapasztd
"University of Miskolc, Hungary, "HAS, HURGAIY .........oo..ovoeeoeeeeeeeeeeeeeeeoeeeseeeee e 46

Thursday, April 23 10:45-12:15 Room B

Coatings and Surface Modification (1) Chair: Hatsuhiko Usami, Meijo University, Japan
TH-B-1-1 Surface Characteristics of Plasma Nitrided 12% Chrome Steels
Lyta Liem, Farid Triawan, Hideaki Maeda
Torishima Pump MfG. CO., Ltd., JAPAN..............cc.ccooioiiiiiiiiiiiiiiieeee e e 48
TH-B-1-2 Improvement in Adhesive Property of DLC Film Coated on Inner Surface of Narrow Metal
Tube by MVP Method

Yoshihiko Hagiyama, Hiroyuki Kousaka, Noritsugu Umehara
NAGOYA UNIVEFSTLY, JAPAN..........c..ooueiiiiiiiiiiii ittt ettt ettt ettt 50
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TH-B-1-3 Torque Reduction Technology of Oil Sealing System by Surface Coating
Takeshi Kunishima, Takeshi Kawabayashi, Takanori Kurokawa, Hirokazu Arai
JTEKT CORPORATION, JAPAN .............cooveeeiineieieieeieeeieeeee ettt ane e 52

TH-B-1-4 Effects of Temperature and Counterpart Material on Wear Property of CNx and DLC

Takuya Yamanouchi’, Yukio Tanaka™, Shingo Kawara', Deng Xingrui’, Noritsugu Umehara’, Hiroyuki

Kousaka’

‘Nagoya University, Japan, ~ Torishima Pump Mfg. Co., Ltd., JApan...................ccccoooovoeereereeeeeeeeeeeeeeeeenn 54
TH-B-1-5 The Effect of Contact Length on Friction Force of Looped Carbon Fiber Brush When It

Starts Sliding

Takuya Shitaka®, Yosuke Tsukiyama**, Isami Nitta”, Noritsugu Umehara’, Shingo Kawara’, Hiroyuki

Kousaka®, Deng Xingrui’

"Nagoya University, Japan, " Niigata URiversity, JAPAR .................coc.ov.eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenen 56
TH-B-1-6 Analysis of Wear Track on DLC after Sliding with MoDTC Containing Lubricants

Kentaro Omura’, Kenji Ohara”, Kiyoshi Hanyuda", Yasushi Kawamura™, Noritsugu Umehara’, Hiroyuki

Kousaka’, Deng Xingrui’

"Nagoya University, Japan, ~Showa Shell Sekiyu K.K., JAPAN .................cooeooeeeeeoeeereeeeeeeeeeeeeeeeeeeeeeeeeee e 58

Thursday, April 23 15:15-16:30 Room B
Coatings and Surface Modification (2) Chair: Takayuki Tokoroyama, Akita University, Japan

TH-B-2-1 In-situ Observation of Transformed Layer in the Friction Area of a-C:H Sliding against
Sapphire (0-AlO;)
Hidenori Nishimura, Noritsugu Umehara, Hiroyuki Kousaka, Xingrui Deng
NAGOYA UNIVEFSTLY, JAPAN ..ottt ettt ettt ettt ek e st e bt et e et e et enaeeneennaeanaenneenns 60
TH-B-2-2 Discussion of Super Low Friction Mechanism of CNx Coating Sliding Against CNx in Oil
Kazuyuki Ichimura, Xingrui Deng, Noritsugu Umehara, Hiroyuki Kousaka, Kenji Ishikawa

NAZOYA UNIVETSILY, JAPAN......c..c.eiiiiiiiieiieieeee ettt bttt ettt 62
TH-B-2-3 Research on Thermal Stability of DLC by Using In-situ Environmental Scanning Electron
Microscope
Xingrui Deng, Hiroto Izuoka, Hiroyuki Kousaka, Noritsugu Umehara
NAG0YA UNIVETSILY, JAPAN........c..cc.coiiiiiiiiiiiiiiiiiet e 64

TH-B-2-4 Effects of Residual Gases during Deposition on the Friction Properties of Si-containing
a-C:H Films
Hotaka Shibasawa’, Hiroyuki Kousaka™"", Noritsugu Umehara’, Xingrui Deng’
"Nagoya University, Japan, ~ CREST, Japan Science and Technology Agency, Japan .................coccooeveeene... 66
TH-B-2-5 The Role of Metal-Rich Tribofilm on the Load Dependent Friction Behavior of Metal
Diamondlike-Carbon Nano-Composite Coatings
Minoru Goto, Julien Fontaine™", Takanori Takeno™, Hiroyuki Miki™, Kosuke Ito™™
"Ube National College of Technology, Japan, " Ecole Centrale de Lyon, France,
"Tohoku University, Japan, ™ Nihon University, JAPAN.................o.covoovoveeeeeeeseeeeeeeeeeeeeseeeeeeeseeee e 68

Thursday, April 23 17:00-18:30 Room B
Friction and Wear Mechanism Chair: Alan Hase, Saitama Institute of Technology, Japan

TH-B-3-1 Relationship between Friction Force and Real Contact Area Observed by Laser Microscope
with Wide Field of View
Yosuke Tsukiyama, Naoya Fukuda, Takuto Masuda, [sami Nitta

NIIAIA UNIVETSILY, JAPAN ..o ettt b e bt bt e e sttt et et ebeeneeneane 70
TH-B-3-2 Investigation of Friction Increment between Two Film Surfaces by Electric Field

Jeonggoo Kang, Hyunduk Shin, Jeha Ryu

Gwangju Institute of Science and Technology, KOFea...............c..cccecieiieiieiieienieiiie et 72
TH-B-3-3 Erosive Wear Mechanisms of Metal on Fine Particle Peening Process

Koichiro Nambu'", Hitoshi Toya**, Hatsuhiko Usami, Yukio Takizawa Keju Chou™™", Misaki Saito™™",
Yoshikazu Yamada'™", Masafumi Ando™"

"Suzuka National College of Technology, Japan, *Meijo University, Japan, ~ Itoh Kikoh Co., Ltd., Japan,
TUIKK SOt €., LU, JAPAN ..o 74

TH-B-3-4 Wear Mode Transition of Polyamide 66 Resins Filled with Hard Particulate or Fibrous
Filler
Kei Shibata, Moeko Kishi, Mei Fukuda, Takeshi Yamaguchi, Kazuo Hokkirigawa
TOROKU UNIVEFSTLY, JAPAN. ...ttt ettt ettt ettt s et s ettt beeae st s ens 76
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TH-B-3-5 Effect of Mating Material on the Friction-induced Structure-change of DLC Film
Eitaro Nakatani, Hiroyuki Kousaka, Xingrui Deng, Noritsugu Umehara
"Nagoya University, Japan, " CREST, Japan Science and Technology Agency, Japan ...................coeoveeeveeeenn... 78
TH-B-3-6 Effects of Temperature and Oxygen Concentration of Water on Wear of Diamond-Like
Carbon (DLC) under Pressurized Hot Water
M.Z.M. Rody*, K. Okuno’, N. Umehara’, N. Inayoshi**, K. Sasaki”, S. Kawara', H. Kousaka’, X. Deng*
"Nagoya University, Japan, " DENSO Corporation, JApan......................cccccovvoveoeeereeeeeoeeeeoseeeeeseseeeeeeseeseeenen 80

Thursday, April 23 10:45-12:00 Room C

Machine Design (1) Chair: Nobuhiko Henmi, Shinshu University, Japan

TH-C-1-1 XY and Z Scanner Development for High Accuracy AFM
Byoung-Woon Ahn, Hyun-Suk Oh, Ah-Jin Jo, Sang-Joon Cho, Sang-il Park
Park Systems COrp., KOTOQ ..............c.ccuuuiiiiiiiiiii ettt et 82

TH-C-1-2 Research on Drive Mechanism of Leveling Machine for Seeding Bed
Kazuhiro Iwata’, Yoshio Tsuji’, Akira Sanada’, Hideyuki Kanashima™
"Industrial Technology Center of Okayama Prefecture, Japan, "MINORU Industrial Co., Ltd., Japan .............. 84

TH-C-1-3 Design of Ultrasonic Vibrator for Dental Surgery using FEA
Ki-Moon Park’, In Jun Yoon"", Tae Jo Ko
*Yeungnam University, Korea, TOSG KOFE@ €., KOFC ..., 86

TH-C-1-4 Development of the Motion Assistance Apparatus for the Promotion of Exercise for the
Elderly
Eiichirou Tanaka®, Ryosuke Niwa ", Kazuki Osawa , Keyaki Nakajima ", Keiichi Muramatsu’, Keiichi
Watanuki’, Shozo Saegusa, Louis Yuge
"Saitama University, Japan, ~Shibaura Institute of Technoloty, Japan, = Shujitsu University, Japan,

T Hiroshima University, JAPAN..................coo.oovoveoeeeeeeeeoeeeoeoeeeeeee e 88
TH-C-1-5 Aiming Error Analysis of the Gun on the Ground Combat Vehicle Running on the Bumpy
Road
Jae-Bok Song, Sang-Young Choi, Kang Park
MYONGT URIVETSILY, KOTOU ..ottt ettt ettt ettt et et e e enee et e snaesneenne 90

Thursday, April 23 15:15-16:45 Room C

Machine Design (2) Chair: Jun Nango, Yamagata University, Japan

TH-C-2-1 Evaluation of the Walking Assistance Apparatus for Practical Use
Eiichirou Tanaka', Ryosuke Niwa ", Keyaki Nakajima~, Keiichi Muramatsu®, Keiichi Watanuki’, Shozo
Saegusa , Louis Yuge™
"Saitama University, Japan, ~Shibaura Institute of Technology, Japan, = Shujitsu University, Japan,
T Hiroshima University, JAPAN. .................coo.ovvoveeeeoeeeeeoeeeoeeeeeeeeeeoe oo 92

TH-C-2-2 Digital Modeling and Manufacture of Planetary Gear Drive Using Circular-Arc Tooth-
Trace Gears
Keiji Sonoda’, Kazuki Takenouchi', Shigetaka Iketaki'"
"Sojo University, Japan, " Kyushu University, Japan, = Yutaka Seimitsu Kogyo, Ltd., Japan............................... 94

TH-C-2-3 Actively Controlled Variable Displacement Vane Pump for Engine Lubrication
Bui Ngoc Minh Truong, Dinh Quang Truong, To Xuan Dinh, Kyoung Kwan Ahn, Jae Shin Lee
University Of UISAR, KOTOQ ............cc.ccueiuiiiiiiiii ittt ettt 96

TH-C-2-4 Estimation of Radial Pressure and Stem Resistance Force on a Gland Packing
Shinichi Enoki', Shingo Murakami’, Masahiro Ueno ", Shun Kawai -
"National Institute of Technology, Nara College, Japan, "DIGIC Co., Ltd., Japan ..................cccooeeeereeeveerenn.. 98

TH-C-2-5 A Research about Utilizing the Generalized Surgical Process Model with Surgical Workflow
Manager
Hyun-Tae Hwang', Woong Yang’, Soo-Hong Lee’, Myon Woong Park ™", Young Tae Sohn”’, Jac Kwan
Kim"’, Dahee Jung”
"Yonsei University, Korea, " Korea Institute of Science and Technology, Korea.................cccocoveoveeeveeeeven.. 100

TH-C-2-6 A Method for Persistent Identification of Topological Entities in a Parametric CAD Model
Shahjadi Hisan Farjana’, Duhwan Mun"’, Soonhung Han’
"KAIST, Korea, " Kyungpook National University, KOFea ..................coocooooevoeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen. 102
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Thursday, April 23 17:00-18:30 Room C

Machine Design (3) Chair: Yoshihiro Kai, Tokai University, Japan

TH-C-3-1

TH-C-3-2

TH-C-3-3

TH-C-3-4

TH-C-3-5

TH-C-3-6

CFD Simulation of Multi-phase Mixing Flow in Mud Mixing System
Tae-Young Kim, Jong-Chun Park
Pusan National URIVEFSILY, KOFEQ ............c..cuoouiuiiiiiiei ettt eneen 104

Simulation for Penetration of Shaped Charge under Intense Electric Current Pulse

Hyeong-Gyu Park’, Dong-Kyu Kim"", Si-Woo Kim™", Jae-Hyun Joo™, Woo-Jin Song’, Jeong Kim'

'Pusan National University, Korea, = Agency for Defense Development, Korea .................ccccccoveveereereeveneen. 106
Two-Arms Micromanipulator by Use of Pantograph Mechanisms for Gripping-and-
Assembling of Micro-Objects

Mikio Horie

Tokyo Institute of TeCANOIOZY, JAPAN ...............c.ccoeiiiiieiieeeee ettt enes 108
Deformation Behavior of AL6061-T6 under Compressive Impact Test using Split Hopkinson
Pressure Bar

Woo-jin An, Min-a Woo, Hak-Gon Noh, Jeong Kim

Pusan National URiVersit), KOFEQ ...............ccccuccieiieiieiieieieeeseeie ettt sttt teesesae s eneeseensensens 110
Study on Armature’s Contact Force and Temperature Effected by Its Various Shape in
Electromagnetic Launcher (EML)

Hong-Kyo Kim, Beom-Soo Kang, Hak-Gon Noh, Jeong Kim

Pusan National URIVEFSILY, KOFEQ ............cc.ccovuiiiiiiiiiii ettt ettt ettt eneens 112

Development of Humanoid Hand which Can Grasp a Fragile Object
Naoki Fukaya’, Shigeki Toyama'"
"Tokyo Metropolitan College of Industrial Technology, Japan,
"Tokyo University of Agriculture and Technology, JAPAR ......................coc.coveoeeeeeeeeeeeeeeoeeeeeeeeeeeeeeeeee. 114

Thursday, April 23 10:45-12:15 Room D

Hydraulic/ Functional Fluid Actuators Chair: Kenjiro Takemura, Keio University, Japan

TH-D-1-1

TH-D-1-2

TH-D-1-3

TH-D-1-4

TH-D-1-5

TH-D-1-6

Multi-physics Analysis of the Electro-hydraulic Servo Valve
So-Nam Yun, In-Seob Park, Young-Bog Ham, Yoshito Tanaka
Korea Institute of Machinery & Materials, KOVed..................c.ccccccoceiiioiiiiiioiiiiiiieeeeet et 116

Experimental Analysis of Water Pump Driving Mechanism Using Orthogonal Double-slider
Joint
Jun Nango', Toshiomi Koguchi’, Takumi Yoshizawa"
"Yamagata University, Japan, * Z Mechanism Technical Research Center Co.,Ltd., Japan.............................. 118

Direct Drive Volume Control Actuator for Fuel Injection System of Marine Diesel Engines
Kazushi Sanada
Yokohama National University, JAPAN..................c.ccccucuieciiiiiiiiiiieiee ettt 120

Magneto-Rheological Damper Modeling and Application to Sensorless Force Damping
Control System

Dao Thanh Liem, Dinh Quang Truong, Young Jin Yum, Kyoung Kwan Ahn

University Of UISAN, KOFEQ ................cccccouiiiiiiiiiiiiiiieee ettt 122
A Novel 3D-Printed Finger Integrated with ECF Micropump

Dong Han', Hongri Gu’, Joon-wan Kim", Shinichi Yokota", Kazuya Edamura”™

"Tokyo Institute of Technology, Japan, " New Technology Management Co., Ltd., Japan ................................ 124
Proposal of DRIE-Fabricated Silicon Electrode Pairs for ECF Micropumps

Misaki Shimizu®, Joon-wan Kim’, Shinichi Yokota“, Kazuya Edamura”
"Tokyo Institute of Technology, Japan, ~"New Technology Management Co., Ltd., Japan ................................. 126

Thursday, April 23 15:15-16:45 Room D

Pneumatic Actuators Chair: Joon-Wan Kim, Tokyo Institute of Technology, Japan

TH-D-2-1

TH-D-2-2

Displacement and Gripping Detection by Piezoelectric Polymer Sensors for Soft Actuators
Yusuke Okamoto’, Takefumi Kanda®, Shuichi Wakimoto’, Koichi Suzumori™
"Okayama University, Japan, " Tokyo Institute of Technology, Japan....................ccoooeoveeeecoreeeeeeeeeeeeeeoeeseeeenn. 128

Fabrication and Evaluation of Soft Film Actuator for Low Temperature Environment
Daisuke Yamaguchi, Tatsuya Hanaki, Yuji Ishino, Masayuki Hara, Masaya Takasaki, Takeshi Mizuno
SAItAMA URIVEFSILY, JADAM ...ttt h e bt et ettt sttt ettt eneeneens 130
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TH-D-2-3 A Prototype of Multifunctional Finger Joints Rehabilitation Device Using Pneumatic Soft
Actuators
Hironari Taniguchi, Yusuke Naito
National Institute of Technology, Tsuyama College, JAPAN.................cccccoeveeeiieciiieieieiecieee e 132

TH-D-2-4 Pressure Control of a Miniature Rubber Muscle Driven by Gas-Liquid Phase-Change

Mingzhao Cheng*, Tomonori Kato®, Shunta Honda’, Kazuki Sakuragi*, Manabu Ono™

"Fukuoka Institute of Technology, Japan, " Tokyo Metropolitan College of Industrial Technology, Japan ........ 134
TH-D-2-5 Research on Controllability of the Particle Excitation Flow Control Valve

Daisuke Hirooka , Tomomi Yamaguchi*, Naomichi Furushiro®, Koichi Suzumori', Takefumi Kanda

'Kansai University, Japan, " Tokyo Institute of Technology, Japan, = Okayama University, Japan................... 136
TH-D-2-6 Analysis of Flow Control Servo Valve with Nozzle-Flapper through Mathematical Modeling

Ji-U Kim', Hang-Bong Shin", Jung-Ho Park’, Yoshito Tanaka’, So-Nam Yun®

“Korea Institute of Machinery & Materials, Korea, TSG SeIVO, KOT@U ..o 138

Thursday, April 23 17:00-18:30 Room D

Pneumatic / Other Actuators Chair: Masaya Takasaki, Saitama University, Japan

TH-D-3-1 New Gas Rubber Actuator Driven with Electrolysis/Synthesis of Water

Akira Wada’, Koichi Suzumori’, Hidehiro Kametani”, Takaaki Kitamori', Shuichi Wakimoto™*

"Tokyo Institute of Technology, Japan, = Okayama University, Japan....................ccccceoveeeereeseeoeeeeeereseeseenn. 140
TH-D-3-2 Development of an Adsorption Suction Cup with Integrated Micro Suction Cups

Takao Hishikawa*, Shuichi Wakimoto*, Koichi Suzumori**, Takefumi Kanda"

"Okayama University, Japan, ~ Tokyo Institute of Technology, Japan ..................ccccoeeoeveeoeeeoeeeoeeeeeeeeeeeeeeene. 142
TH-D-3-3 Relationship between Flapping Motion and Aerodynamic Force of Dragonfly

Fuma Sakai, Hiromu Hashimoto

TOKQT URIVETSILY, JAPAN. ...ttt ettt ettt ettt enees 144
TH-D-3-4 Mechanism for Droplet Using Hydrophilic/Hydrophobic Rubber Materials

Kazuyuki Shimogawa’, Shuichi Wakimoto”, Koichi Suzumori™, Yoshihisa Morishige”, Takefumi Kanda"

"Okayama University, Japan, ~ Tokyo Institute of Technology, Japan.....................ccc.coeoeeeeoeeooeeeoeeeeeeeeeeeeeeene. 146
TH-D-3-5 A Pneumatically Assisted Dielectric Elastomer Actuator to Create Hydraulically-Coupled
Surface Bulging
Kazuma Takei, Minsung Cho, Akio Yamamoto
The University of TOKYO, JAPAN.............cccccoiiiiiiiiiieiae ettt 148

TH-D-3-6 Positioning Accuracy and Position Keeping Performance under Heavy Load by Differential
Rotary to Linear Conversion Mechanism
Masanori Seki’, Ichiro Shimizu®, Masahiro Fujii
"Okayama University of Science, Japan, = Okayama University, JAPAN .................ccc.ooeooeeeoeeeoeeeoeeeeeeeeeeeenenn. 150
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