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(EYNOTE SPEECH IN OPENING CEREMOI

speaker

‘rof. H. Mohamad
Masir, Ph.D., Ak,

nister of Research,

wwhnalogy and

igher Eduoation
“the Republic of

Canesia

Educolion:
1375 - 1978

19752 - 1982
1383 - 1988

1933

2004

Caraar:

1946 - 1987
1937 - 1985
1959 - 1939
1993 - 1992
Laadg - 2014
1994 - 1895
1994 - 1997
1995 - 1508

15498 - 2006

[Tenta

Fondaok Pesantren Marnbaul Hmi Asy-oyar'y Sarang,
Rembang, Indonesia

ShMA Kediri di Pondak Pesantren Al-Islah, Kediri, Indone
Bachelor Degres in Economics, Universitas Diponegarn,
semarang, Indonesia

Master Dagree (M50 from Universitas Gadjzh Mada,
Yogyakarta, Indonesia

Doctoral Degree (Ph.D) from Universiti Sains Malaysia
(USM}, Penang, Malaysia

Auditar at Koperasi lasa Audit Duta Karya

Auditar at Kantor Akuntan Publile Drs. Tahirir Hidayat
Finance Manager at P IKA CHIRZA PUTRA

Stafl al Departermen Studi Kelavakan Bisnis, Kantor Alku
Publik Drs, Bayudi Watu Perwakilan Sermarang

Lecturar, Faculty of Cconomics, Universitas Diponegorg
Semarang

Coordinatar for Accounting Extension Program, Faculty
Eeanomics, Universitas Diponegoro

Member of Internal Quality Assurance, Univarsitas
Ciponegoro

Frogram Secrelary, Aceounting Pepartment, Faculty of
Economics, Universitas Diponegoro

Head of Master Program, Accounting Department, Facu
Economics, Universitas Diponegaro

1999 - Present Member of Senate, Faculty of Econamics, Universitas

2006 - 2010

2007 -2014
2011 - 2014

am4

Fiponegoro

Deputy Chancellors of Finance and Human Resources,
Universitas Diponegoro

Specialized staff for DPRD Kota Semarang

Dean, Facuity of teanomics 2nd Businass, Universitas
Diponegara,

Member of Revitalization BUMD Jawa Tengah



r. Tatsuya Shinkal
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Dr. Holger
Lochmann

eotal Reseorch
3 R&ED Services -
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Education:

1982

Graduated from Engineering Department, Hirashima University

Career

1982

1385
1995
1586
2000
2002

2007
2005
2010
2012
2013

1967
1988

1229
2001

2005

2014
MIE

loined to Suruki Motor Corporation

Assignad to Two-wheeler Engineering Departmeant

Assigned to Testing Analysis Department

Promoted to Depuly Managar in charpe of Communalize VE
Assigned Lo Thai Suruki Motor

Pramated to Deputy Manager in charge of Fngineering Departn
Assigned to Suzuki Molor RED China

Promotad to Manaper of Suzuki Motar R&D China

Assigned as Chief Engineer for Small Displacerment Motoroysle
Assipned to Asia Project as Deputy General Manager

Assigned to Suzuki Motoreycle Indiz as General Manager
Assigined Lo Muotorcycle Engine Department as General Manage
Promuoted to Executive Gencral Manager Engineering

Baorn in Frankfur L/Main, Germany,

“After school and military service, started to study chemistry an
chemical engineering at Technical Universily Darmstadt Garmar
The main interests were atrmospheric chemistry, chemical
engincoring and analytical chemistry, Followed by a PR ot TU
Darmsladl with the focus of a development of an analylical met
far ultra small volume samples such as single plant cells or singh
rain drops.”

Jained S5TIHL as R&D enginesr lor catalyst development.
"Became the leader of the central chemical lab ot STIHL.
Respansible for; fuels, ils, plastic materials, after treatment
lachnologies and exhaust emission analysis.”

Appaointed as Division manager for governmeantal relations and
amissions al STIHL. Simultaneowsly he was elected as Chairman
of the srmall 51 engine group within Eurcmet. Within this functic
he warked with Evropean Commission, US-CRA, CARB and many
other legislative bodies worldwide an the harmaniration and
development of new emission standards,

Bacame the Divisian 5taff Manzger

Prorrmiebed £ Mirscrtar Researrk and BRMN Serviere



J LE NARY SESSl O N Thursday, Novemhber 16, 5:00 -1

‘heme : Energy Ouflook In Asian Counfries Froi
"he Standpoint Of Small Engine Field jentative)

o have focused on a number of thames and many intriguing ideas have been presented in th
ETCs,

acently, small engine technologies have been applied for various industrial fields and adap
1amy kinds of tuzl resources,

here are a wide range of Tuels used in small engine such as gasoling, light cil, bicethanal, bio
Jal, and CNG. Itis an impartant element to understand Lhe Tuels’ supply and demand structu
rder 1o cxplain the future developmenl of small engine technologies in Asian countries and &
2 worldwide,

1 this SETC2017 plenary session, we invite exparts in energy outlool in Asian countrics,
Nscussions will provide useful informetion for considering usage of fuels.

Ve hope to have an active exchange of cpinions between the speakers and audiencas.

M erator Educoton:
od 1975 Gradusted from Universitg of Tokya

[Department of Econornics, Economics Course}
1wy Gradoztes fram University ot Tekya

[Deparbment of Economics, Busingss Administration £
1983  Finished Doctoral Course of

Graduate Schaol of University of Tokyo on Economics

Degree;
1926  Doctor of Econormics (Woiversily of Tokyo)

Coreer:

Prof. Takeo KIKKAWA 1983 -1987  Full-time Lecturer of Deparlment of
Business Administratian, Aoyama Gakuin Uni

1957 - 1933 fssociate Profeszor of Dopartment of
Eusiness Administratian, Aoyama Gakuin Uni

1987 - 1BBE  Visiling Scholar of Harvard Business Scheal

1993 - 1895 Associate Prefessor of Institute of Social Scies

Iice Aduress; Groduate School af University of Tlnk'!"n . ;

TN Stidies, Tk Drlvarsily 1595 - 2007 F'rl:::fu*.—»:ir__*r, Institule of Soclal Science,

of Suieoe University of Tawyo

1255 Guest Professor af 51, Gallen Lnwersioy

1995 - 2004 Guest Professor of Yonsei University

1998 - 1994 Guest Professor of Berlin Fres University

2007 - 2015 Professar, Graduale Schaof of Commerce and
management, Hitotsubashi University

2015 - Present  Professor of Managerent, Graduaze Schaol
Innavation Studies, Tolyo Universlty of Sciem

AR Fieee et Meeeldmmb flhoe Domimaees Hicdoen Casimdo mf Lo

rofessor of Monagernen!,
sradijote ohool af lnnawizion
tudies, Tokyo Urirversihy of Science



ubject : The Prospect of Energy Supply and
mall Engine in Asia Pacific Rural Ared pentativel

Speaker

CHEW, Chong Siang Ph.D.

hior Besearohor
wegroh Department, ASMAM

searolt listilule, fne. (AR))

Hecearches:

2005 - 2008 Imdonesia Biofuels frograr Feslyaion

2003 Prospect of Renewasle Energy on Policies avd Inter nal
Cerrpearation Projects in Yietnam

2010 Frergy W odzling Practice Program in Lanos anc Carmigor

2005 - 2015 Encray MModzling on Energy Demand Sugply Qutlook o

APEC Aemion Dewveloping Cauniry
2011 - 2014 Study on Aslar Posenstial of Bicfuel Market

Key Publications:

Chew Chong SeEng and lovaca akashi {20063, “The Used od Syste
Bizrngss Resource Developemanl in Chisa; Currsnt lzsves and Prob
Renewaliie Ensrgy 2006, Inlerations | Conferace

Chew Chong Slang (200G], "Currzrt Status of Mew ard Benowable Ener
Ching; Intreductics of Fuel Ethano™, IFFI Frergy Jourmal Yol.3 Su
2006, The Insztute of Energy Ceooornicy

Chew Chong Elang, “Sustainable Blomass Svstem Development in
Indanesia®, 2010.5

kan Slchan, Chew Chong Sisng, "Biofuzls nSelectad Southest A7 n Coun
Bresented at the 20tk Canfererce on Faerpy, Cooncmy, and Envinor
tapsny, 2013

Chewr Chong Slang, Kan Sichac. “Bictuel Demand and supgly s the
Megion”, Chira Inlemation sl Bio-Erergy Corfaranes & Fxon 20046

Ubject : Polentials for Biofuel Use in Asic:
\ Supply, Demand and Policy Analysis

Speaker

AMBLINMOZHI,
Venkatchalam PhD

riar Energy Ecanmmist,

anremic Hoseareh lnshitute for
EAN ard East Asia, Jakoroe
fonesio

Eelveation :

PhL ke Universioy of Tokys, Tokys, lopan 28485

RAE . Asian (retitute of Technology, Bangkak, Thailand - 1995
BE, Tamiinzdy Agricd tursl Unferrsity, Co-mbatore, India - 1930

Coveer :

Senior Enargy econermist, Econamic Aasmirsh lnstinote for B5EAN and =ast 8
Hanuary 23014 — |

Senlor tellow and Capacily Guilding Spocialist — Asian Bevelepment kan
Tersyil, lapin (Decembar 2008 — DJecember 2013]

senior Policy Res=aicher, Instcets or Giobal Environmantal Stratagles. K
sarplsmbier 2004- Decenbar 20028 |

Assiziant Frolessan Tre University of Tokyo Tokyo Japan dsay 1999 = Augu:
ahfan 1990 - Aygmest 200:)

Asatanl Maniger grad Senicr Engineer, Facfc Comsultant lelemationg), T
tzctober 1999 - Riay 1999

Key Pubilica tions!

Glokalizetinn af Low-Carhon lechnologles: Impacl ob Paris Agrecmend
Australia (2017)

Trwa et Circular Econoimy: Corgorate Managerrent and Policy sathweys, EF

Irwesting inLowe-Carbinn Frergy Sezsterns: implicetions for Reglanal Coageratio
AUEtraliz. Boringer Adatralia J2006]

huniging the Transition to Low-Carbon Ecoaomy: Persgecives, Polivies an



Ibject : Renewable Energy in Indonesia (TBD)

Speaker

Dr. Dadan Kusdiana

stry of Energy and Mineral
wrees af Repibilic af

e

dargte General of New,
neafle Eneroy and Energy
wervahion

ipject :

Edireaton ;
PHE from Graduate Scacel of Erergy Stience, $yom U nhearsity majoring inoo
crviranmental eaargy sceno .

Career :

2013 Dircctor for Biceneargy

2015 Head fur Public Commuricaton Center of Ministry of Energy and Mir
Rzsourcs

DR Sreretary for Directorate Geroeal of Mew Rerewable Erooay and Eae
Canaarvaiion

Alviards
2014: Jzpan Energy Socicty as The Best Young Rescarcher

Major Raserch Topics ©
Rinfuel production and uses technolomy

Key Pubilicertions:
Publication: on Bodlesel production sachnology ea Elsovier lournzl, Journa
Aumarican Qil Chernist Soclely, e ustrial Chernical Ergin=ening of lapan

riamina Fuel, Lubricant and Domestic Gas

aker : Representative from Pertamina (TBD)



ECHNICAL SESSIONS
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rative session timetabla will be available on hitpe/fwww sele-jsae.com) in the end of Augus

Ivanced Combustion

ganizers: Akifita Kasai [Honda RED Co., Ltd.), Kaji Yoshida {Nihon University], William Attard
at Chrysler Automobiles), Jazl Ghandhi (University of Wisconsin-hMadizon), Simona Silvia Me
fituto Motori-CME}
SORE Emission Control in China
179010 Jia Bin, Qin ling, Ding Qfan Lan, Zhang Shun, Yan Xi Cheng, Liv Peng, Gao Hong Ge,
X, [Tiandin Internal Combustion Engine Research Institute)
A Study on Characteristic of Abnormal Combustion in a Supercharged 51 Engine
173050 Shuhei Takahata, Akira lijima, Hideo Shaoji , Kento Shimizu, Takahiro Ishikawa {Nika
University) - 3
Fuel Economy Development for & CVT Power Train on Roller Chassls Dynamomet
179054 and Transfer to Dynamic Engine Testhed
Christizn Manfred | lubmann AV List GmbH) | .
A Study of Ignition and Combustion Characteristics by Multi-Stage Pulse Discharg
using Optcally Accessible Engine
Takuma Furusye, Kotare Takeda, Yuki Yoshida, Zhimin Lin, Akira lijimz, Hideo Shoji
(Mihen Univarsity), Taichiro Tamida, Takashi Hashimoto [Mitsubishi Electric Corpor:
Group Combustion Excitation in Randomly Distributed Droplet Clouds Based on
179077 Flame-spread Eha rau:ter'ls'ril:s with Twn dru plet Interaction in Microgravity

175069

ThE Paossibility far Reallzaﬁnn of Dual Combustion Cycle for Spark Ignition Engine
179091 i y 3 SR

Kofi Yoshids (Nihen University)

Effects of Spark Discharge Characteristic on Cycle-to-cyele Variations of Combusth
179111 for Lean 51 Operation with High Tumble Flow

kosaku Sasaki, Dengwon fung, Takeshi Yokemori, Norimasa lida [Keio University)
179112 The effect of Combustion Characteristics on Knocking in Lean Burn S Engine

Yasunobu Geto, Dongwen Jung, Toshihisa Usda, Marimasa lida {Keio University)
Study on the Suppression of Pressure Wave at Spontanacus Ignition of Gasoline
Surrogate Mixture in a Rapid Compression Machine
Kohel Handa, Yusuke Miyvauchi, Yusuke Usami, Ryohal Tovoda, Koki Yoshida, Akira li
Mitsuaki Tanabe [Nikon Universily)
Analysis of Pressure \Wave Generated by S| Knocking using High Speed Observatic
179119 End-gas Autoignition
Akira lijima (Nihon University) _
Chermical Reaction Progcesses of Fuel Reformation by Dlesel Pisten Compression o
Rich Homogeneous Alr-Fusl Mixture
Go Asai (YANMAR Co., Ltd.), Yusuke Watanabe, Shuntzro Ishipure, Gen Shibata,
Hideyuki Ogawa, Yoshimitsu Kobashi (Hokkaide University)

179118

179120




‘ernative Fuzls

Tanizers:

Hiraya ledalHonda RED Cao., 18d.), Tohre Nakarano{lLERA / YANBMAR Co., LEd.], Sim

ria Merala{ISTITU IO MOTORI-CNR), Paul Richards(-], Luce Marchittollstituto Maotori-CHR), Ci
natoref MATIOMAL RCSCARCH COUNCIL)

178022

175025

175054

Effect of fuel injection pressure on the charatteristics of CRDI diesel engine powre
by Pine oil bBlended fusl

RAJ KIRAN K, Saravanan Ganapathy , C Syed Aalam (Annamalai University)

Lean burn effect on exhaust gas components of small 51-1CE with bio-syngas

Masahida Kabayashi , Noboru HiedailCanazawa Univarsity

The Effect of Gasoline-Ethanol Blended on Performance and Emission of 2 Fuel
Injection Motorcycle 115 oo with Automatic Transmission in Indonesia

Imar Kartoiaksano Reksowardojo, Fhoncthip Trichanh, Kevin Fercyamin, Mega Zulf
Akbar{insttut Teknologi Bandung) -

178063

L¥aado

179078

179088

1790592

1700

Extending Lean Cperational Limit of Gasoline Direct Injection {GD1) Enging Fuella:
with Hydrogen Rich Gas from Plasima Fuel Reformer

D PRCM AMAND, K Kumara vel, C G Saravanan{Annarmalai University]
Thermadynamic Loss Analysis of a high power motoroycle engine with focus on
aleohol blended fuals

Stephnan Anton Jandl {Graz University of Technology } -
Cptical Analysis in Alcohol-Blended Fuels on the Mixture Preparation and Combu
Behaviour of Small Two-3troke 5| Engines

Kai Beck, Fabian Titus, Fabizn Rauber Justus Wekling (MOT GmbH)

An Effect of Bio Diesel Fuel for Low Comprasslon Ratio Digsel Engine Performance
ikzru Yamada, Kaoji YoshidaiMihon University |

Spectroscopic investigation of initial combustion stages in 2 51 engine fuelled witk
ethanol and gasoline

Simona Silvia Merala , Silvana O lorio , Adrian Irimescu , Faolo Sementa |, Bianca M
Vaglieco {ISTITUTG MOTORI )

Developrment of a fuel Injection strategy for a Diesel engine Fumigated with Ethai
Tripoom — Painrungrot(King BMonghkut's Institute ol Technolopy Ladkrabang. |

illegiate Events

zanizers:

170087

179110

Akira lijima (Nihon University), Takashi Mitome [SUZUK] MOTCR CORPORATION],

Clean and Sustainable Energy Tor Small Urban Car

Sangrivadi SETIO, Wirante Arismunancdar, Rudy Ong, Adefrid Dwithama, Stefanus
Adrian, Angela Claudia, Jery Octavianus, Nu'man Amri MalikylInstiiul Telnologi
Bandung] .

An Investigation on the Design and Manufacturing of Powertrain System for Stud
Formula lapan [SF1} Vehicle

lamoaki Kodama, Yasukiro Honda, Yoichiro Takahashi, Liv Chen, Daisuke Kapawa
[Kekushikan University)




esel Engine

zanizers: Masahiko Sugimoto (Kubota Corporation), Exio Marcaruso (Istituio Motori-CNR), Lu
irchitta {Istituto Motori-CME|, Brian Callahan (Achates Power, Inc.], Cinzia Tarnatore [MATION.

SEARCH COUMCIL) Paul Litke [Alr Force Research Lzboratory)

179025

Experimental and Numerical Analyses of Swirl Flow by Helical Grooves on Piston
Diesel Engine Run on Biodiesel

Prabhakaran P, C.G. Saravanan, K. Rz Kiran, E, James Gunasekaran [Annamalai
Univarsiiy b

179030

179032

Effect of heat flux on end of Dlesel and Kerosene droplet evapoeration In high
temperature condition

Yoshihide Ota, Hiroshi Enomote, Jun Higashihara, Mesahiro Sasan, Noboru Hiede,
Yosnikozu Teraoka (Kanazawa Liniversity)
Characteristics of Flat-Wall Impinging Spray Flarme and Its Heat Transfer under Sm
Dicsel Engine-Like Condition

Rizal Mahmud, Seong Bum Kim, Keiya Nishida , Yoichi Ogata (Universily of Hiroshim
Teru Kurisu (University of Hiroshima, Masda Maotor Corgoration), Jun Kanzaki, Tada:
Tacakoro (Mazda Motor Corporation) -

L35

179046

Influence of pressure conditians In supercritical atmosphere on flame diameter o
Diesel oil and Hexadecane droplet

Takuya Mino, Hirashi Encmotn, Yoshilazu Teraoka, Moboru Hieda, Masahiro Sasao,
Higashinhara (Kanazawa University)
Improvement of Thermal Efficiency and Exhaust Emission in Diesel Engine by App
Spray Internal EGE

Tormeyukl Mukayama, Ryota Nishigami, Anrisa BR kuning, Frika Matsumura, liro Se
[Doshishz Universityl, Ga Asai, Masaki Kuribayashi [YANMAR CO. LTDL)

L7085

Development of 2-cylinder Diesel Engine for European quadricycle in compliance
ELIRDS
Hiroki Do {Kubola Carporataon)

L79101

L79102

L/91C5

The Effect of Exhaust Gas Reclrculation On Performance And Emission of Ethanal
Fumigated Diesel Engine

Kontom — Thammakal {TAIST - Tokyno tech) )
Impact of ethanol blends with bio diesel{B20) on performance combustion
characterlstics and emissions of a diesel engine

surith Dulanjala Do Silva [TAIST- Takyo tach] I~
Dynamic Modeling of a Diesel Oxidation Catalyst and Diesel Particulate Filter
Aftertreatment System for Regeneration Control Development

Chia-Jui Chiang, T. £, Koo, &nton Halim (Mational Taiwan Univarsite of Science and
Technolagy], 5. C. Cheng, Y, Ku (Automotive Research and Testing Center)

L79107

Model-based Analysis of the Oscillatory NOx in Urea Selective Catalytic Reductior
Systems

Chih-Cheng Chou (National Defense University}, T. F. Koo, T. H. Tsal, ¥. H. Su {Natian:
Taiwan University of Science and Technolagy), L H. Lu [National Chung Hsing
Universilyl, Y. ¥ Ku (Auvtomotive Research and Testing Canter]

L79115

Analysis of Heat Transfer Correlation in & Diesel Engine Based on Heat Flux
Measurement using a Rapid Compression and Expansion Maching
Tatsuya Kuboyama, Yasuo Mariyvoshi (Chiba University), Hidenori Kosaka (Tokya Inst



Emissions

Crpanizers: Hirami Daguchi (SULUKE MOTOR CORPORATION), Leonid Tartakowvsky (Technio
Imstitute of Techhnalogy], Kai Beck{MOT GmbH], Jan Czerwinski (University of Applied Scier
Bienne), Silvana Di lorioflstituto Motori CMR)

A theoretical study of Interaction between platinum and oxide su ppnrt for 1:
gas purification catalyst

Kazuya Miura, Toyafumi Tsuda, Aldo Hikasa, Hirgyulid Minokoshi, Furnikasg Kir
[SUZLKI MOTOR CORPORATION], Rye Watanabe, Chaji Fukuhara (Shizuoka U

20178003

Study of lon current application for misfire detection in motorcycle applicati
Lorenza Muccizrella, Albartn Grimaldi, Francesos VYikgilii (Eldor Corporation)
Current findings In measuremeant technology and measurement methodolog
and fuel consumption for two-wheeler-applications

Johannes Hiesmayr, Stetan Hausherger, Christian Zinner, Patrick Filips, Stephal
Schrnidt{Grzz University of Technelegy], Roland Wanker, Hubert Fried{AVL Lis

75011

20175041

Results, assessment and legislative relevance of RDE and fuel consumption
measurements of two-wheesler-applications

lohannes Hicsmayr, Stetan Hausherger, 10rgen Blassneggar, Roland Kirchherg:
Christian finner, Patrick Filips [Graz University of Technology)

KMotoreyele Emission Profiles in Bandung City, Indonesia

20179076 Adyati P Yudizon, Driejona Driejana, Iman K feksowardnja, Aminudin Sulasm:
Teknolog Bandung)

Impact of Blediesel on Small €1 Engine Combustion Behavior and Particle En
Characteristic

Preechar Karin, Chinda Charoenphanphanich, liramed Boonzakda, Park
Watanawongskorn, Eakkawut Saenkhurvong (King Mongkut's Institute of Tec
Ladkrebang], Muwong Chollaconp|[Nationzl Science and Technalogy Developr
_ Agency], Kalsunori HanamuralTokyo Institute of Technology)
A Visualization Study of 300t Production and Oxidation Characteristics Unde
Engine Like Conditions

Huynh Thanh Ceng, Cang Thanh Huynh{He Chi Minh City University of Technc
Akihiko Azetsu, Takahiro Kashima, Daisuke Komasaki, Yula Saito{Tokal Univers

20179042

20179034

20179126

Environmental Impacts

Organizers: Hiromi Deguchi (SUZUE] FAOTOR CORPORATION), Leonid Tartakovsky { Technic
Instituha nf TFI'I"I'It'!I'-:'Jf?'r'} Hi-Ji BPEk[MCIT GmiaH], Jan Ceerwinski (University of Applied Scie

Analysls of Fu EI Consu rnptmn Status of Small Of-road Engines in China
20174016  Jing Qin, Bin lia, Qianlan Ding, Xicheng Yan, Shun Zhan, Peng Liu (Tianjin Inter
Combustion Engine Institute}

201732015

The Air Fuel Ratie analycls of the 1/ data of mntnn:yﬂles. in Taiwan
Liao Ren-Chi [(Mational Chung Hsing Lniversity)

Effect of Coclant Water and Intake Alr Temperatures on Thermal Eficiency ¢
Engines

Nachire Hasegawa, Yasuo Meriyashi, Tatsuya Kuboyama [Chiba univercity], M
lwasaki (Caisonic Kansei Corparation)

20179116




ngine Components
reanizers: Takahito Murase (Kawasaki Heawvy Industries, Lud.), Adrian Irimescu [lstituta Motor

ME), Luca Marchitto {[stituio Motori-CNR)
|mprovement Approaches of Throttle Response for High Output Snowmobile En
N79015 with Turbocharger .
YU SARAL Atsushi Murzshima {Yarmaha Maotor Co., Ltd.)
Optimization of Intake Port for Improvement of Fuel Consumption and Torque
N7S055  Yota Sakural, Yoshinori Nakao, Astushi Hisano, Masahito Satou, Kunihivo Tanaka
(Kawasaki Heavy Industries, Ltd.)
1179060 Study on Helical Yortex Cyelone Air Cleaner Applied to Geneml-Fu_rprJSE Engine
Hiroto Takahashi {Honda RE&ED Co., Lid. Power Progucts RED Canter)
139124 VAVE design of Antthop Clutch for Motorbikes.
= Ashutosh Padmakar Jahagirdar [(Endurance Technologies 1td.)

ngine Controls

rganizers: Yutaka Mitta {SUZUKI MOTOR CORPORATION), Togias Kallerhoff {Robers Bosch Gmt
:n Mosaaen (Kerdea Technologies), Adrian Irimescu (lstdtute Motori-CNR)
1170045 ENBINe Starting System Simulation based on Air-Fuel Ratio Control
Yoshihito ltow (Yamaha Motor Co., Ltd.) <
Research on Misfire Detection Algorithms for Motoreycle Engine Firing at Unave
173052 Intervals
Kalsunori Tasaki [Keihin Corporation)
Enhanced Diagnosis for Small Engines
11790465 Riccardo Basso, Hans-1drgen Schacht, Matthizs Rath, Markus Meurmayer [Graz Uni
al Technofogy)

1gine Technology
ganizers: Yuji Arakl (Yamahs Motor Co., Ltd.), Akira lijima (Mihon University),
. -___'l:he Development of the Szorenyi FII;;‘I:.ElT".I' Enging
11790 :
Peter D King (Partner) o
Innovative Carbureter Design with Dynamic Alr to Fuel Ratic [AFR) Contral for
173003  Improved Fuel Economy and Reduced Emissions
Timothy € Simmaons [IN] Power Systems) -
Daslgning Stratified Combustion System for Gasoline Direct Injection Engine by €
Software

SR Jyun-Wei Chen, Hsin Chieh Chiu, Yong Fu Syu, Yuh ¥ik Wu (National Taipai Universil
Technology] B
17oppy  FPRlying EGR System In Turbo-Charged Engine for Range Extender

¥u Tang Wang, lie ¥in, Yuh Yih Wu {Mational Taipei University ol Technology)
study of a turbocharged engine for motarbike application

174129 Wincenzo Bevilacqua, Giovanni Corvaglia , Matthias Penzel, Klaus Fuoss (Porsche
Engineering Services GmbH]




Fugl Supply Systems

Organizers: Michihisa Nzkagawa (Kawaszki Hoawvy Industries, Lid.},

Luca Iviarchitio {Istituto Moteri-CHR), Nag zaesh 5. Mavinshally (Meggith Control Systoms)
Application of a New-Concept Gasoline Pump Injector {GFl) on a Motorcyech

201175002 Balasuhramanian Mallannan, Jayzbalan Sethuraman, Titus lwasziewic? [SLan

india Private Limited)

The spray characteristics uptlmuahnn for compact motorcycle engine using

20179017 internal cyim der fluw anahrsls

20179058 Visualization
A Welavan (Annamalai University)
Eﬂen:ts of Pert Injection Specifications on Emission Behavior of THC and Eng
2017905% Maximum Power
Yoshinori Makao {Kawasaki Heavy Industries, Ld) -
The Way of Suppressing Self-excited Vibration in Small Pressure Regulator |
20179131 Motarcycles
Takashi ¥okoo, Takeshi Enomaoto, Masaki Morita [AlSAN INDUSTRY CO., LD}

HCCI

Organizers; Tatsuya Kuboyama (Chiba University], Tormoo Shioza ki (Honda RED Co, Ltd.)
Attard (Fial Chrysler Automobiles), Jazl Ghandhi (University of Wisconsin Madison], Fiin
(lsfitute Motori-CHE]
The Effect of In-Cylinder Flow and Mixture Distributions on Combustion
20179061 Characteristics in a HCCl Englhe
' Shogo Watanabe, Tatsuya Kuboyama, Yasuo Mariyashi (Chiba University), Ke
(SUZUKE MEOTOR CORPORATICIN)
Numerical Investigations of the Oparation Boundaries of a Natural Gas Fueled
Jarm Judith, Denis Mehet, Maurice Ketlner (Karlsruhe University of Applied 5
Darko Korarae (Faculty of Mech. Eng. and Naval Arch), Markus Klaisslz {Sane
wirme-Energiesysteme GmbH) -
A Study of Combustion in an HCC Engine Assisted by Mon-Equilibrium Flas
0179084 Discharge
HyaLa Hoshing (Miban University)
Analys:s of Su percharged HCCI Combustion using Low-carbon Alternatlve 1
0179085 Masaaki Togawa, Yuki Takamura, Keito Agui, Takeshi Nishivarna, Akira lijima,
[Mihon University)
Influence of Engine Speed on Autoignition and Combustion Characteristic:
Supercharged HCCI Engine
Hiroto Tanaka, Tatsuya 5ata, Shuntare Takano, Yuya Motoki, Hyota Hoshing,
Higuehi, Akira lijima, Hideo Shoji {Mikan University)
Effect of Fuel Injection Parametars on Performance and Emission Characte
20179095 HCC! Englne - A CFD Study
Guru Kiran H.R, 1 M Mallikarjun [indian Institute of Technalogy, Ma dras]

20179073

20179090




1172106

Dynamic Medeling of a Homogeneous Charge Compression Ignition Engine with
Exhaust Throttle

Chig-lw Chiang, I W, Wu, T. F. Kuo, Kenny Purnoma {Natioral Tziwan University of
Scicnce and Technology)

175125

Experimental Investigation on Widen the HCCI Regime in a Small Engine by Mear
Compression Ratie and EGR Variants '

Le Ank Tuan [Hanoi Univarsity of Science and Technology), Ha Thi Khuong {Univers
Transpart and Communications)

ybrids, Electric Drives, and Fuel Cells

ganizers: Yasuyuki Muramatse (Yamaha Motor Ce, Lid.), Glern Bower [University of Wiscon
adisan], Jay Mealdrum [Mickizzn Tech)

1172039

1 7S06E

1172079

1175104

Development of New Compact Hybrid Systern
Satashi Hoh, Michiyasu Yarmamoto [SUZUKI MOTCR CORPORATION)

Assessment of Hybrid Two-Wheeler for Mobility in Emerging Markets beyond 20
Pradesp Ramachandra, Manchar Halahali, Prashanth Anantha { Bosch Limited)
Study on Appropriate Cooling System According to the Output of the Motor and
Inverter for Small EV

Teukasa Shimizu, Jin o, Hideki Shirazawa, Yasuyuki Muramatsy (Yamaha Motor Co
Develapment of a Dynamic Lifetime Prediction Model for Ultracapacitors based «
Accelerated Aging Tests

Chia-lui Chiang, T, F. Kug, Weiliem Abubakar, G. Lee, W, 8. Huang (Mational Taiwan
University of Science and Technology)

thricants

‘ganizers: Tobru MakazonofLERA / YANMAR Co., Ltd.) Michael Marcellz{Maxima Racing Qils)

75008

1175012

1179031

Delivering Fuel Economy with Motorcycle Oil Additive Technology

Pei i Lim [ Infingom Sinpapore Ple Ltd ) Anna Young [Infineum USA LP), Youhei
Inagaki(lnfineur lapan Ld} L
The influence of friction modifiers in fully fermulated motorcycle oils on steel-ste
and clutch-steel contacts using a benchtop testing method.

Gareth Moody, David Gillespie, John Eastwood (Croda Lubricants)

Evaluation of Bin Lubricants for Two Strohe Motorcycle Engines

Jium Chin Chen, Jau Huzaf LuiMational Chung - Hsing University], Yong Yuan Ku
(Automotve Resezrch and Tastng Center)

1179095

Effect of Biofuel and 500t on Metal Wear Characteristic using Electron Micrnsi.:uF.:
30 Image Processing

Preachar Karin [King Mongkut's Institute of Technolopy Ladkrabang ), Katsunori
Hanamura{Toloyo Institute ot Technology), Warawut Amarnprapa, Phiranat Khamss
(Internatinnal College, King Mangkut's Institute of Technology Ladkrabang), Kobsal
SripraphatiMational Electranics and Camputer Technolopy Canter, NSTDA}, Pol-ake
Budsayahern , Pattara Chammana [Kingmongkut's Institute of Technolegy Ladkrab:




Materials

Organizars: Hirotaka Kurita [Yamaha Molar Co, Ltdl.), Aki Kadai {Kawasaki Heawy Industri
David Palmer {Bembardicr Recreattanal F'r-::-dul:l: Ing.}, Mark Degler (harcury Marine]

The effect of tempering conditions fnr the delayed fracture characteristicsy
20179006 carburized steels

_Yoichi Inouc , Toshiyz Ohta, Hirotaka Kurila {Yamaha Malor Co. Lid.)

INTEE-FLY HYBRID COMPOSITE BASALT-GLASS WOVEN FABRICS REINFORCE
3] 79071 LIGHTWEIGHT MATERIALS FOR VEHICLE STRUCTURES .

.G Ary Subagis [Udayana University (UNUD)), A. Harman Yuwona [Univesi
Indenesia), Kim Yonjig {Chonbuk Mational University)
20173056 Development of Low Cost Aluminum Taperad Handlebar for Mutnm,r-:ies
i Hirotoshi Inui (Honda RED Co., Ltd.)

THIN WALL AUSTERMPERED DUCTILE IRON CONMNECTING ROD F'DR L]GHTEE.
179125 AUTOMOTIVE COMPONENT

Riant Dewi Sulamet Ariohimo, Gregah Yudha {Universitas Trisakti]

Measurement & Simulation

Organizers: Tadao Okazaki (Kubeota Corporation), Hisayuki Sugita (SUZUKI MOTOR CORPL
Simona Silviz Merola (1stitute Motori -CNR), Adrian Irimescy [istituto Maotori -CNR), Stef
schmidt {Graz University of Technology], Gigvanni Farrera (University of F Florence)
Measurement and 3D simulation for Analysls of Emission Improvemaont in
Engine
b st Koichl Tanaka, Kunio Arase, Amane Kitayama, Toru Shimizu, Akihisa Shimura
BACTOR CORPORATICN] o
Numetical transient thermal analysis of cylinder head and valve within a F
20179027 Chien-Hsiung Tsal, Wei-Chun Chang (Mational Pinglung University ol Science
Technologyl, Hui-Hui HuanglAcon Mator Campany)
Numerleal modeling of heat dissipation inside the continuously variable T
of a 400cc scooter
Hui Hul Huang [Ason Maotor Company), Ta Wei He, Hsiung Chien Tsai [ Matio
University of Science and Technalogy]
Development of a new comprehensive CFD method for thermal performa
41179035 evaluation of a scooter type motercycle and its applicatien
Venkata Surssh Kumar Guadavarapu, Manish Garg {TV3 Mator o Comparny Lir
A Model Based Approach for generating pre-calibration data for Two-Whe
Rose Mary Simon Palackal, Karthikeyan Ramachandran (Rokbert Basch Engir
Business Salns Pyt Ltd] , Balagovind Mandakumar Kartha, Pramod Reddemr
Limited), Srikanth Vijaykumar (Robert Bosch LLC) B
& methodalogy for the experimental measurement of the instantaneous |
701 /9044 speed in Internal combustion engines
Michele Becciani, Luca Romani, Siovanni Vichi, Giovanni Ferrara [University
Indirect tme-resolved visuallzation of propagating flame on methana-ox
by densely installed multiple ion-probes
lamoaki Yatsuluss, Keipe Kil, ¥entaro Takatani, Shinsuke Mivata (Hiroshims

Tarh e

20179028

20179038

20178047



Precise measurement of propagating flame In 2-stroke gascline engine by miult
ion-probes
Tomoaki Yatsulusa, Kentaro Takatani, Keigo Kii Shinsuke Miyata (Hirashima Institut
Techhnolopy] -
1179067 f 3D-CFD Study of Flow [:Iy'na.mil:s on Mixture Preparation for Fuel injected Motor
i Ranjana Kumari Meena, Adwitiya Dube, Pradeep Ramachzandra {Bosch Lirnited)
Simulation based optimization of a motercycle drivetraln by the integration of a
continuously variable planetary transmission
Juergen Tramayer, Wichael Gaber (Graz University of Technology] , Scott MeBroam
Thomassy [Fallbrook Technalogies Inc. S
Comparisen of Optimal & Real-time Operation Strategy for a Hybrid Motorcycle
179074 Paul Rieger, Bernhard Schweighofer, Hannes Wegleiter, Christian Zinner, Stephan
schridt [Graz Univarsity of Technolagy) -
Automated Calibration to Optimize Development Time, Effort and Quality of Eng
179080 Management Systems
Bijith 1 hiruvappallil Gangadharan Pillai, PFramaoo Reddemreddy (Bosch Limited)
Modeling of Unsteady Heat Transfer Phenomena at the Intake Manifold of a Diese
7179087 Engine and s Application to 1-D Engine Simulation
Mitsubisa Ichiyanagi, Emir Yilmaz, Hayao Joji, Takashi Suzuki [Sephia Universityy
Effect of Injector Mozzle Hole Orientation on Mixture Preparation in a GDI Engim
CFD Analysis
Yashas Karaya, Krishna A5, Mallikarjuna 1M tHindian Institute of Technology Madra:
Chennail - = __
Instantanesous Surface Temperature Measurament in Engine Combustion Using |
0179113 Developed Coaxial Type Thin-film Temperature Sensor
_ Daijire ishii, Hiremi Saita, Yuji Minara, Yasuo Takapi [Tokyo City University}
solar Powered Vehicle Ventilation System
0179114 Pujitha Padmal Abesing Kodippily (King Monglut Institute of Technology Ladkrab:
Kohsak Stiprapha (Solar Encrgy Technology Laharalary, NSTDA]
Q178117 The Development of the XiL Testbed for Hybrid Powertrain
; MIMG-YFM CHEM (Matonal Taiwan University) _
Knocle tendency prediction in highly charged 51 engines by the use of 3D-CFD
simulation
Vincenzn Bevilacgus, Giovanni Corvaglia, Matthias Boeger, Natthias Penzel, Klao:
(Porsche Enginesring Services Gmbl ]

1179048

17a071

0175108

01758130

JvH Technology
Jrganizers: Hireshl Yano (Kawasaki Heawy Industries, Ltd.), Thomas Lago [(QirraSound Tech no!
-urape AR - . _
Active Sound Quality Control based on Subjective Preference

shunsuke Ishirritsu, Takuma Sagawa, Tomoki 1L, Maaaki Shimatani (Hirashima Ci
University), Toshihisa Talagi, Kazuki Yoshidz, kenla Suzuki, Takanori China (502U
MOTOR CORPORATION) B
Decign and Ferformance of Acoustic etamnaterial for Inlet Duct Moise Attenua
10ri Lawrentjey, Hans Bammal (Tallinn University of Technolagy)

20174034

201749066




Parallel active cuntrol of acceleration sound
J0179068 Yochihiro Aramaki, Shunsuke Ishimitsy, Kenta Murzi [Hiroshima City Universil
Yoshida, Toshihisa Takaki, Takanori Chino, kernla Suzuki (SUZUEI MOTOR CORI
20179075 Reliability Study of Micro-Perforated Elements in 3mall Engine sllencer App
Hans Rammal, Jiri Lavrentjcy, Fabio Auiemma (Tallinn Universily of Technel

Twie Stroke Engine

Orzanizers: Tamoo Shiveakd {Honda R&D Co., Ltd.}, Brian Callahan {Achates Power, Inc.], |
Duret [P Schoal), Gigvanni Ferrara {University of Flarenec]

& Stuedy of the Control Space for Knock Mitigation in 28, 55, and 35 cm3 Ds
Two-5trake, Spark-ignition Engines

loseph I Ausserer (Air Force lost Pilot schooi], Paul 1. Litke [Ajr Force Resea)
Laboratory] _ = .
Analysis of 51 and HCCl Combustion In a Two-Stroke Opposed-Piston Free-Pi:
stephan Schneider, Horst Friedrich [German Agraspace Center), Marco Chio
Rargende (FEFS Research Institute of AutomaoTive tngineering and Vehicle Er
Siutigart] - B _
Fine Tuning of a Segquential Injection Strategy for a Two-5troke LFDI Engine
91179040 Luca Romani, Giovanni kerrara, Francesco Balduezi, Ciovanni Vichi {Univarsit
Florence) -
Practicability and Influencing Factors of a Lean Burh Mode for Two-5troke
Hangd-Held Powertools

pasral Richard Fiecha (Institute of Internal Combusticn Engines), Stephan 3¢
Roland Kirchbenger (Graz University of Technolopy| = o
Potantial of a Production D1 Two-Stroke Engine Adapted for Range Extend
Motorcycle Appllications

Blerre Durat (IFP School], Stéphane Venturi, AnLonio Sciarretla {IFP Energics
Nigel Foxhall, Walter Hinterberger [BRP-Rotax) - I
Development of a G.D.1. 2-5troke Engine Focused for 2 Range-Extender Ap
Datrizie Muccio, Ramele De Donno, Andrea WMagno [Palitecnico di Jaring}
study of cold start and idle strategies for emission reduction of 2-cylinder
20179127 engines

Franz ‘Winkler, Ruland Oswald, Roland Kirchberger (Graz Universily of Techr

20179029

20179037

20179043

20179082

20175121

Wehicle Dynamics and Safety
Organizars: Hisayuki Sugita (SULUKI MOTOR CORPORATION), Maszyuki Baba (Henda Ri
Derek Cleashy (Busch Engineering GmbH) I ==
Fundamental study of cornering limit characteristics during praking and d
Hideki Sakai [Kindzi University] L
The tire characteristic effect in the motorcycle maneuverability using a ric
20179018  simulator

I asayuli Wiki, Tetsuya Kimura (Yamaha Maotor Co., Ltd.)

Data Analysls of Off-Road Motareycle in Endure Race
30170033 Akinori Shinzgawa, Hisayuki Nozawa [Yamaha Maotar Cna., Lrd.) , Yutaro Uch

20179004




‘0178053

Investigation and Modal-Based Compensation of the Fitch Dynamic Impact on
Longitudinal Acceleration Measurement on Motoreyeles

Alexander Winkler, Gernot Graamair [Upper Austrian University of Applied Scien
Wels Campus)

IOL7AGEE

Development of Low Fuel Consumption Tire for Small Motorcycles
Shinji Takayanagi, Tomoyuki Matsumura, Kiyotaka Sakai, Kenji Tanaka, Takashi hwe
Shigehira Yamaguchi (Handa R&D Co,, Lid.]

L9003

Modeling, Simulation and Validation of 12 DOF Three-Wheeled Vehicle
Dumpalz Gangi Reddy (TV5 Motor Company), R Krishna Kumar {Indian Institute o
Tachnalopy, Madras)

L7050

Durability Prediction of Motorcycle Body Components Lsing Advanced Fatigue
Analysis
Kazunobu Sakamalo Yamaha Motor Co,Ltd.]

fehicle Components
Irpanizers: Hisayuki Sugita (SUZUKL MOTOR CORPORATION), Masayuki Baha (Honda RED Co,
tobkert Koo (0wecen's University Belfast)

0179045

Develapment of Titanium Fuel Tank Applied for Mass-production Motocrossers
Kohei Hirano, Yuki Chibara [Honda BED Ca., L)

0175081

0175123

Technology to improve fuel economy in continuously variable transmission syst
Frashansa Satapathy, Pramod Reddemreddy, Aswathi Subramanian, Yuvaraja
Chinramonkkaivan, Bijith Thiruvappalll Gangadharan Pillai, Srikanth Kotichintala
(BOSCH Limnited) -
Design of Motorcycle Front Fork for Impact Loads
Girish Raghunath Kokane, Dinesh Sriram Kalani, Ravindre Vyankatrao Kharul,
NWuragendra Shivapra Magadum (Endurance Technologies Ltd)

‘unctional Safety

Jrganizers: Takashi Mitome [SUZUEI MOTOR CORPORATION], Thomas Lagd (QirraSound
‘echnologies Europe AB)

W1T9057

I50 26262 C Class Evaluation Method for Motorcycles by Expert Riders Incorpor
Technical Knowledge Obtained from Actual Running Tests
Baki Kawakoshi, Takashi Kabayvashi, Makota Hazegaws (Japan Automobile Basea

Institutc}

172053

Detailed Study of Hazard Analysis and Rislk Assessment of 150 26262 for Mator
Makoto Hasegawa, Takanobu Kaneko {lapan Automchile Research Institute)

WLToLE?

Establishment of standard essential patent norms for two wheeler safety syste
such as ABS
Soumya Prakash Patra, Ravindra Vynkatrag Kharul (Endurance Technologies Limi




KEY SPEAKER IN CLOSING CEREMONY

Speaker

B P e - I o Do e B e e e e e e S o e S R P S T

Career:

Jul 27, 2016 — present : Minister of indusiry, Republic of indonesia

2005 —-2014 President, Indonesian Public Listed Companies Associa
[&EI}

2009 — 2014  Advisory Board, Gajah Mada Alumni Association (KAG!

2009 —-2014 Head of Commission W1, House of Reproscentative, Repl
of Indanesia

2006 =200 Hezd of Commission W, House of Reprasentative, Rep

of Indonesia
. Airlangga Hartarto, 2006 — 2009  President, The Institution of Engineers Indonesia (P}
MBA, MMT, H005 Secretary Ganeral, Azezn Faderation of Engineering
Drpanisations
iinister of industry 2002 - 2012  Vice President, Gajah Mada Alumni Association (KAGA
‘the Republic of
donesio
Educatiom:
1987 Mechanical Engineering — Gajah Mada University
1996 WiBA — Monash University, Australia

19497 WIRAT = Linivarsity of Melbourns
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Thin Wall Austempered Ductile Iron Connecting

Rod for Lighter Automotive Component -
Production of Thin Wall Ductile Iron Connecting
Rod 2017-32-0125

Lighter automotive components are produced to respond to global issue
regarding energy. Lighter components can be achieved by replacing the
material to those known as lighter material such as aluminium or applying thin
wall casting technique. Lightweight automotive components will mean lower
fuel consumption. Based on the success in making thin wall ductile iron plate
(TWDI) with a thickness to 1 mm using a vertical casting, it encourages the
implementation of the design to create lightweight automotive components.
The design was applied to produce a thin wall two-cylinder engine ductile iron
connecting rod which will be upgraded with austempering process. This
connecting rod will be applied in Vespa PX150. The designs were simulated in
Z-Cast simulation software and analyzed to determine the most optimum
design. The chosen design was casted in a foundry to match the simulation.
Evaluation of the characteristics will be run in the second stage of the
research.

Author(s): Rianti Sulamet-Ariobimo, Gregah Yudha, Tono Sukarnoto, Yusep Mujalis, Yoska Oktaviano
Affiliated: Faculty of Industrial Technology, Universitas Trisakti
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ABSTRACT

Lighter automotive components are produced to respond to
global issue regarding energy. Lighter components can be
achieved by replacing the material to those known as lighter
material such as aluminium or applying thin wall castng
technique. Lightweight automotive components will mean
lower fuel consumption. Based on the success 1 making
thin wall ductile iron plate (TWDI) with a thickness to 1 mm
using a vertical casting, it encourages the implementation of
the design to create lightweight autometive components.
The design was applied to produce a thin wall two-cylinder
engine ductile iron connecting rod which will be upgraded
with austempering process. This connecting rod will be
applied in Vespa PX150. The designs were simulated in Z-
Cast simulation software and analyzed to determine the
most optimum design. The chosen design was casted in a
Joundry to mateh the simulation. Evaluation of the
characteristics will be run in the second slage of the
research.

INTRODUCTION

Automotive components need lighter materials to reduce
energy consumption. Scherem showed that every 250 Ibs of
weight reduction will result m 1 mpg of fuel saving |1].
While Hormung in Bockus stated that every 100 gr.
reduction of vehicle weight will save 0.5 liter of fuel for 100
kilometers [2]. Austempered ductile ron (ADI) is not a
lightweight material but when thin wall casting method was
applied, ADI can compete with lightweight materials.
Martinez has combined thin wall casting technique with
ADI to produce connecting road as presented by Fig. 1 [3].

e b > .

Figure 1. Hollow Connecting Rod — Martinez [3]

Thin wall casting (TWC) 13 defined as a casting with
maximum thickness of 5 mm by Caldera [4] and 3 mm by
Stefanescu [5]. TWC application m ductile iron (FCD) will
SETC2017

produce thin wall ductile iron (TWDI). TWDI through
austempering process produces thin wall austempered
ductile won (TWADI). The thinnest TWDI thickness
produced was 1 mm m the form of plate [6.7]. Martinez
applied it by creating TWADI hollow connecting rod for
two-cylinder engine which produce 55 HP (40 kWh) at 5500
rpm [3]. This hellow connecting rod caused 100 grams of
weight reduction. The characterization results showed that
the hollow connecting rod has similar abilities compared to
the normal one.

Sudarsono et al. [6-12] developed a vertical casting design
which produced TWDI plate with full ferrite matrix. Full
ferrite. matrix is required for TWADI The design then
applied to produce TWDI component. TWDI component
produced will be used as a replacement of connecting rod in
Vespa PX150. Vespa PX150 1s a motorcycle using two-
cylinder engine which produce 5.8 kWh at 6000 rpm. So,
the TWDI connecting rod must be able to act like the
original one. The castmg design to produce TWDI
connecting rod was presented [13] and the result of
simulation process on the purposed casting design showed
that shrinkages were found m both small and big ends of the
rod [13].

The research of thin wall austempered ductile iron
(F'WADI) connecting rod is divided mto 3 stages. This
paper reports the result of the second stage. The aim of this
stage 1s to reduce the delects from both ends by revising the
casting design.

RESEARCH METHODS

The research was divided into three stages. In the first stage
[13], characterization was applied to the original connecting
rod. The characterization gave mechanical properties which
should be [ulfilled by the TWDI connecting red. TWDI
connecting rod design was also built in this stage.
Modification was applied to the original connecting rod of
Vespa PX150 (presented in Figure 2) to build the TWDI
connecting rod design. The thickness of the I-beam area was
reduced from 4 to 3 mm as shown in Figure 3, The purposed
design was presented m Figure 4. Casting design was then
made to produce the purposed design. The casting design
was built based on the patented casting design number



IDPO00039503 [6-12] as presented by Figure 3. The casting,
designs were then analyzed using Z-Cast simulation. In the
second stage, the casting designs were improved. The
improvement was made based on the simulation result of
defects. The mmprovements were made on shape and
dimension of gating system. Casting yield was calculated for
every design and the design that fulfill the requirement was
produced in foundry scale to verilied the simulation result.
In the third stage, austempering process will take place.

i
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Figure 2. Connecting rod of Vespa PX150
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Figure 3. Modified Area and Modification [13]
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Figure 4. Dimension of the Rod [13]

All the designs were simulated using Z-Cast simulation for
filling, solidification and defects. Z-Cast 1s a ocasting
simulation developed by KITECH - South Korea. The
simulation offers all functions to estimate the mold filling
process and metal solidification. The boundary conditions of
Z-Cast are cast material, mold matenal, pouring time,

SETC2017

pouring temperature and heat transter coefticient. The color
scheme in simulation result for filling process indicates
temperature of molten metal. The temperature units are
Celcius degree {OC) and degrade from white to blue color.
Like m the filling process, color scheme in solidification
process also indicates temperature and blue color in this
process indicates phases changing from molten to solid
metal. As m shrmkage process, blue and red color indicate
shrinkage.

Design coding was presented in Table 1. The coding was
separated into 2 categories. The first category, D-S1 to -
S4, were used m the first stage. The differences of every
design i the first stage laid on numbers of rod produced. §1
for 1 rod. S2 for 2 rods. S3 for 3 rods and S4 for 4 rods for
every mold. While the D-S1M to D-S4M were used for
modified designs in the second stage.
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Figure 5. Casting Design [13] — 1. Down Sprue 2.
Runner 3. Ingate 4 Riser 5. Plate or Connecting Rod
6. Gas Tunnel

Table. 1 Design Coding

dimension of the original connecting rod except for the
thickness of the I-section. Since the casting design is made
based on Design No. IDPO00039503, the connecting rod is
placed between 2 cylindrical risers. As reported previously
[13] the result of this showed that shrinkage formed in the
big end. To deal with it, improvements are made in the
design by enlarging the dimension ingate and riser. The
enlargement is applied to push the shrinkage formation in
riser and shorten the pouring (filling) time. The dimension
of mgate and riser for oniginal and improved designs are
presented in Figure 6.

The simulation result for the improved designs were
presented in Figure 7. And the comparison was showed in
Figure 8 [13]. Simulation of filling showed that molten
metal filled every part of the mold and the sign of premature
solidification is not found. The molten metal temperature in
ingate 1s high as shown by yellow to orange color. The
lowest melten metal temperature in ingate was presented by
D-51M, while the highest is in D-S4M. Although D-SIM
showed the lowest molten metal temperature m its ingate but
the temperature is stll high, marked by the red to orange
color. Compared to the basic design, the improved design
has higher molten metal temperatures.

Ingate

Code Description Stage
D-S1 Basic Design — 1| rod in 1 mold

D-S2 Basic Design — 2 rods in 1 mold s
D-S83 Basic Design —3 rads in 1 mold ’
D-54 Basic Design — 4 rods in 1 mold

B

=

Original Design

D-SIM Improved Design — | rod in 1 mold

D-82M Improved Design — 2 rods in 1 mold
D-S3M Improved Design — 3 rods in 1 mold
D-84M Improved Design — 4 rods in | mold

2nd

DISCUSSION

The design of TWDI connecting rod developed in this
research differs with Martinez [3]. Martinez developed a
hollow I-section connecting rod while this research
developed reduction of I-section thickness. This model was
chosen due to strength and manufacturing process simplicity

[13].

Characterization process | 13] of the original rod showed that
it is made from chromium steel with 0,17% carbon, 0.80%
chrom, 0,25% silicon. The microstructure is ferrite and
chromium carbides. The standard ultimate tensile strength is
780 MPa (hardened), elongation is 15 % and Brinell
hardness number 1s 217 to 302 MPa. The weight is 136 gr.

Dimension of the original connecting rod was showed by
Figure 4. Following the work of Martinez [3], thickness
modification 1s applied m I-section of the connecting rod.
Thus, dimensional changing only happened in the thickness
of [-section. In this research. the thickness is reduced for 1
mm. Casting design is calculated and built [13] based on the

SETC2017
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Shrinkage

Figure 7. Simulation Result for Improved Design

Figure 6. Dimensional Chemgeé.
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Shrinkage

Figure 8. Simulation Result for Basic Design [13]




Solidification on the improved design showed that the last
part to solidify 1s the riser. This result showed that the
formation of shrinkage will move to riser. Improved design
has higher temperature mn risers compared to the basic
design as shown mn Figure 8. Risers in improved design have
red color (Figure 7) while m basic design their colors are
blue. The distributions of solidification temperature were
not significant that ensure the uniformity in the solidified
structures. The first part to solidified was I-beam. Depletion
process is applied mm this area. The solidification
temperatures between both ends tend to be similar The
distribution of solidification temperatures in the improved
designs were more even compared to the basic design
especially n both ends.

The result of shrinkage simulation showed that shrinkage
tormation in the improved designs formed almost in risers.
Shrinkages in the basic design is found in both ends while in
the improved design only found in one end. The mmproved
design has much more shrinkages compared to basic design
but most of the shrinkage are formed in riser except for D-
S1M. Shrinkages in D-SIM, as well as D-S1, are formed in
both ends but still can be tolerated. Compared to D-SI,
shrinkage in D-S1M are smaller. Enlarging diameter ot the
riser delays its solidification process and allows the casting
product to solidify first. This condition makes the riser teeds
the casting product to compensate for solidification
shrinkage and the shrinkages form in the risers. Figure 7
shows that the shrinkage formed m big end of D-S2M, D-
S3M and D-S4M 1s large. But careful observation revealed
that most of the shrinkage formed m the risers. As mention
previously, dimension of the connecting rod is constant.
During improvement, changes are only made to the
dimension of ingate and risers.

Table 2. Casting Yield — %

D-S1 D-S2 D-53 D-54
51 43 40 31
D-SIM D-52M D-83M D-S4M
37 39 40 41

Casting yield 1s also known as casting efficiency. It is
calculated based on the weight of casting product to total
casting weight and the umit 1s percentage. Total casting
weight consists of casting products, risers and gating system
weights. Higher casting vield shows higher efficiency in
material usage. The casting yield for both basic and
improved design were presented in Table 2.

The casting yield i the improved designs increase as the
number of components increase. This 1s in reversed to the
result of the basic designs. Casting yield in improved
designs were not as high as the basic designs. The highest
casting vield for improved design was obtained by D-S4M,
which 15 20% below the lughest casting yield in basic
design. Casting yield in the improved design is lower than
basic design because the dimension of ingate and risers were
enlarged. Ingate and risers are parl of gating system that
mncreases the weight of total casting.

Determination on the chosen design was based on the
analysis of filling, solidification, shrinkage, casting yield
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and number of components produced. Although basic
designs have higher casting yield and smaller shrinkage area
but the shrinkage formed in the end parts. The selected
design for casting process was taken from improved design
which 1s the D-S4M.

The casting result was presented in Figure 9. As showed in
Figure 9 not all components are formed completely. The
defective component was component in the top end as
showed by Figure 10. This happened because the pouring
process was not running continuously. Temperature in the
mgate dropped during the discontinuity and caused
premature solidification that stop the flow of molten metal.

Figure 10. Component Position

Based on the calculation, the weight of TWDI connecting
rod 1s 1828 gr Lighter than the original weight. The
original weight of the connecting rod is 136.28 gr. and the
TWDI connecting rod is 118 gr. The result of experimental
work shows that TWDI conneeting rod is lighter 36 gr.
lighter. The original connecting rod is 136 gr. and the TWDI
connecting red 15 100 gr.

CONCLUSIONS

This study shows that the casting design of TWDI plates can
be applied to preduce connecting rod component.
Improvements were made i casting designs and when the
simulation reported that premature solidification was not
oceurred and all parts can be fully charged, then the last part
to solidify was riser and shrmkage were formed in riser.
This 1s better compared to basic design. When the design
was put in production, the simulation result was confirmed
by the casting product. Defects occurred due to human error
during the pouring. The weight reduce is 36 grams.
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