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MESSAGE

Warmest greetings to the participants and organizers of the Second Pacific-Asia
Conference on Mechanical Engineering (PACME) on September 9-11, 1998.

Now, more than ever, there is a need to give more serious attention to the
modernization and growth of the agriculture and industrial sectors where Filipino mechanical
engineers play a central role. In this direction, we consider the sustained application of local
expertise and materials, and appropriate mechanization and strategic automation and in
mitigating as well the adverse impact of the financial crisis besetting the Asia-Pacific region.

In cognizance of the challenges and opportunities in the coming years, | therefore
extend my heartfelt congratulations to the PACME for taking the lead in organizing this
significant event. Your chosen theme, “Reconfiguring Mechanical Engineering Beyond the
Second Millennium,” captures the exigencies of the times and signals the need to break new
grounds as we proceed to become a major player in a highly competitive global market.

Best wishes and I hope for the success of this Conference!

/o »
JOSEPH EJERCITO ESTRADA

MANILA
September 9, 1998
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COMMISSION ON HIGHER EDUCATION
OFFICE OF THE PRESIDENT OF THE PHILIPPINES

MESSAGE

Mechanical engineers from the entire Pacific-Asia are once again gathered together for
the 2" Pacific-Asia Conference on Mechanical Engineering (2PACME). This international
scientific meeting of world-class mechanical engineers and distinguished academicians,
professionals and manufacturers all over the world is another turning point in our quest for

quality and relevant mechanical engineering education.

This year’s theme “Reconfiguring Mechanical Engineering beyond the Second
Millennium”, underscores our mutual desire to effect dramatic stride in the lives of men by
achieving significant changes in mechanical engineering practices and schemes. This includes

research and effective dissemination of research results.

We, at the Philippine Commission on Higher Education, hope that the 2" Pacific-Asia
Conference on Mechanical Engineering will encourage interactions between basic and applied
research in the wide area of Mechanical Engineering, and provide opportunities for the industry
and academe to meet and discuss solutions, insights and recommendation towards global

development.

Mabuhay!

foles &

ANGEL C. ALCALA
Chairman

— — ______J
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MESSAGE

I'wish to convey cordial greetings to the organizers and all the participants to the
2" Pacific-Asia Conference on Mechanical Engineering (2PACME) to be held at Manila
Pavilion Holiday Inn on September 9-11 this year.

Competing favorably in the new world order demands from us the highest level of
providing conferences to our mechanical engineers. Indeed, there is a need to train our
mechanical engineers because they are one of the vital pillars of development. Their expertise
is necessary to earn one’s rightful place in the global community.

This Conference gives the mechanical engineer-participants the opportunity to tackle
vital issues and critical concerns in their areas of responsibility and implement more effective

ways in meeting the challenges of their tasks.

May the engineers-participants enjoy sharing their talents with one another, and extend
their discoveries to supplement the needs of other participants.

s Sugaly

ANDREW B. GONZALES. FSC

Congratulations and Mabuhay!

Secretary
E-Mail Address ' ) ) . T Tel. # 02-613-7228 or 7208
OSEC @SKYINET NET “Together Let Us Build This Nation Through Education Fax # 02.632.0805
e e —— #
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Republic of the Philippines
DEPARTMENT OF SCIENCE AND TECHNOLOGY

MESSAGE

The theme of the 2" Pacific-Asia Conference on Mechanical Engineering
“Reconfiguring Mechanical. Engincering Beyond The Second Millennium”, underscores the
inevitability of and the need for change as a precursor to progress in a rapidly changing world.

Mechanical engineers must be sensitive to the demands and the consequent
environment of the times they live in so their interventions can address the actual, rather than
the perceived, needs of the populace.

We are living in a millennium that shuns the safety of permanence. The future, after all,
belongs to the risk takers who anticipate. and even introduce innovations, rather than wait to be
acted upon.

I hope this conference will imbue all the participants with the restlessness that goads
one to always look beyond what is already there. And I hope this restlessness for change infects
the other sectors of society so we can, as one nation, keep in step with progressively evolving

global community.

Again, Congratulations and Mabuhay!

G. PADOLINA
Secretary
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MESSAGE

On behalf of the Technological University of the Philippines, 1 would like to extend
warm greetings to all participants to the Second Pacific-Asia Conference on Mechanical
Engineering.

Mechanical engineers play a critical role in global development. Technologies are fast
changing. Demand for the practice is expanding and differing in nature. The 2™ PACME
rightfully focuses on “Reconfiguring Mechanical Engineering Beyond the Second Millennium?.
Scholars and practitioners are brought together for the much needed professional interaction and
consultation. Hopefully, this vital first step shall lead to clearer and more relevant mechanical
engineering perspective in the new millennium.

I thank TUP’s partners in the organization of this conference, and express my
appreciation of the work done by the international advisory committee. Congratulations to the
officials, faculty and staff of the Integrated Research and Training Center, and to all those who
are involved in this worthy undertaking.

Again, as Co-Chairman of the International Organizing Committee, | welcome all of
you and am hoping that you will have a fruitful stay in the Philippines.

N et 2 |

FREDERICK SO. PADA

President




NIHON UNIVERSITY

COLLEGE OF SCIENCE & TECHNOLOGY

|-8 KANDA SURIGADAL CHIYODA-K1IL,

TOKYO, 101-8308 JAPAN

MESSAGE

It is my great pleasure to extend warmest oreetings and best wishes to all participants of
the Second Pacific-Asia Conference on Mechanical Engineering to be held in Manila on

September 9 - 11, 1998.

We have perceived environmental crises of the earth in the end of this century. Even if
the intensively rapid development of the technology may bring the circumstance, it is true that
the new technology is indispensable in order to retain the beautiful earth for the next century. It
is really expected that the Second Pacific-Asia Conference on Mechanical Engineering would
perform an important role for realizing comfortable environment.

I believe that this international conference organized by the Technological University of
the Philippines, University of the Philippines, De La Salle University, PCIERD and the College
of Science and Technology of Nihon University would cultivate and strengthen friendship
between Philippines and Japan.

KATSUE KO A
Dean
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Rc.:puhlic of the Philippines
UNIVU{SITY OF THE PHILIPPINES
Diliman, Quezon City

MESSAGE

My warmest greetings to the participants of the 2" Pacific-Asia Conference on
Mechanical Engineering to be held in Manila from September 9 to 11, 1998.

I am pleased to note that international scholars and professionals continue to place
themselves in the service of society so we may rise to the challenges of development in a fast-
changing world.

Your conference comes at a most opportune time indeed. In barely a year, dramatic
changes have swept the economic landscape of most Asian countries which development, it is
foreseen, will likely affect the international community as well. And engineering, as the
cornerstone of development must now play a more critical role in economic recovery.

May you, as architects of technology and indusiry, continue to generate new knowledge
and technologies. Together with industry. may you usher the world into a progressive new
millennium.

CLARO T. LLAGUNO
Chancellor

—
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Republic of the Philippines
DE LA SALLE UNIVERSITY
Taft Ave,, Manila

MESSAGE

s Pacific-Asia Conference on
augurs well for the country and
and applications in the industries where
growth opportunities in

My congratulations to the organizers of this year
Mechanical Engineering. The focus of this year's discussions

the Asia-Pacific region as well. [nnovations in theory
mechanical engineering plays a crucial part will boost productivity and

the region.
The technical papers outlined in the program reflect the varied far-reaching impact of

the mechanical engineering profession in the global economy. Hopefully, the discussions will
generate meaningful solutions and address important concerns relevant to both the profession in

particular and the society in general.

As well, my gratitude for giving De La Salle Unviersity the opportunity to present its
advances in the field of mechanical engineering. We at De La Salle have always fostered a rich
culture and tradition of knowledge generation and transmission. We are happy to share our
expertise and learn from others as well during this three-day conference.

Welcome and best wishes to all participants and guests.

Yours in St. La Salle,

Cnmdilh A

CARMELITA I. QUEBENGCO
Acting President

ﬁ—t-—-———‘——_'——‘_))



Republic of the Phlilippines

Department of Science and Technolo FHILRENES

PHILIPPINE COUNCIL FOR INDUS J;
TRY & v
RESEARCH & DEVELOPMENT ENERGY /: =1=

MESSAGE

I extend my warm greetings to the delegates of the 2" Pacific-Asia Conference on
Mechanical Engineering (PACME) and to the Organizing Committee led by the Technological
University of the Philippines (TUP)-Integrated Research and Training Center, Nihon
University, Rajamangala Institute of Technology, University of the Philippines, De La Salle

University, Commission on Higher Education (CHED) and the Philippine Council for Industry
and Energy Research and Development (PCIERD).

It is very timely that the holding of this conference of international magnitude coincides
with the twin symbolic moments in our history - the celebration of the Philippine Centennial
and the period of the new presidency. In the goal of the present administration to bring
prosperity and exploit all available resources, we find mechanical engineering and its allied
disciplines performing functions crucial to national development goals and programs.

As one of the pillars of development efforts, the mechanical engineering discipline
deserves its rightful place in society. The demands of the new millennium will make even
greater the role of mechanical engineers in carrying out the formidable task of nation building.

May this gathering achieve its goals and we nurture the hope that this event will spur
initiatives for unified action and productivity among the participants.

LYDIA G. TANSINSIN

Assistant Secretary, DOST &
Officer-in-Charge. PCIERD

—)




DEPARTMENT OF MECHANICAL lfNGlNl?l%RlN(;
COLLEGE OF SCIENCE & TECHNOI oGY

NIHON UNIVERSITY

1-8, KANDA SURUGADAI CHIYODA-KU,
TOKYO, 101-8308 JAPAN

MESSAGE

Itis my pleasure and honor to be given the opportunity to extend my warmest greetings
to the participants of the Second Pacitic-Asia Conference on Mechanical Engineering to be held

in Manila on September 9-11, 1998.

It is great that the Second Pacific-Asia Conference on Mechanical Engineering has so
many participants who gather from more than twenty-four countries over the world for
discussing the topics in the latest frontiers of mechanical research. | admire the intensive efforts
of the IRTC staff and many others who made every endeavor to realize the Conference.

I fervently wish that this International Conference organized by the Technological
University of the Philippines, University of the Philippines, De La Salle University, PCIERD
and the College of Science and Technology of Nihon University would promote mutual
understanding between Philippines and Japan.

Congratulations and best wishes for a successful conference

RSO

IETSU NISHIMURA
Chairman
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INTEGRATED RESEARCH AND TRAINING CENTER
FOUNDATION, INC.

MESSAGE

To have been invited to participate in the management of the 2" Pacific-Asia
Conference on Mechanical Engineering is a privilege indeed. To have been given this rare
opportunity to greet the men and women of the conference is a singular honor in itself.

It is with humble heart that we join the university communities of the Technological
University of the Philippines, University of the Philippines, De La Salle University and Nihon
University in welcoming academics from various universities of the world, mechanical
engineering practitioners and professionals here and abroad, and support groups t0o0 numerous
too mention, to the 2" Pacific-Asia Conference on Mechanical Engineering, as they buckle
down to dissect the wherefore of the discipline in face of the socio-technological challenges it
presently faces.

We fervently hope that this 3-day conference provides the avenue to enhance and
promote study of, and enrich relationship among workers of mechanical engineering.

i

LORETP G.AGUILA
President; IRTCF Inc.,

IRTC Bldg., Technological University of the Philippines Ayala Blivd., cor San Marcelino St.
Ermita Manila Tel. No.: 521-40-86 Fax No.: 521-40-62

’

13
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MESSAGLE

On behalf of the 2nd PACME Organizing Committee and the ||m-|p,m|m| Rt"m a;u h|:;:“)1

. . o \ N CRIIIY enty ol the 199
Training Center. we extend our warmest welcome to all |uulul|muh and puests
Pacific-Asia Conference on Mechanical Fnginecting,

It is an honor for the IRTC-TUP o play an active role in the convening "l. ;."l""lm
academicians, students and partners i industry from all over the ‘WOI"(I 1o c.\ullmup,t e unl and
form linkages towards global development and netw nrknm..()n this nu:uunn. llu llLllVll ||.|n ul
Mechanical Engineers as primemovers of industrialization is onee igrm called o n challenye
Mav this eathering be a catalyst to meet the advances ol science and technology at o global

perspective.

It is our privilege to work with the College of Hcicncc‘ nmll ‘I'cclmnlmlz,y'nl' Nihon
University. University of the Philippines-Diliman, De La Su‘Hc University, and P II'.RI') of the
Department of Science and Technology illl lh?s international cmhlcnvnr. On hul-lmll of the
Organizing Committee, we thank all the distinguished spcx.\kcrs. ul'mlr|w|‘s|nns. u'nlvmny hoards
and international executive council for their valuable assistance in making this rre venture
successful. And to all participants, valued donors and sponsors, we say - Thank you and
MABUHAY.

POmatoCh -

PABLO A JORILLO JR.,
Fxecutive Director, and

Chairman, 2nd PACMIE Organizing
Committee
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1360 SESSION 3A: MAINTENANCE AND
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Ve Chair Prof K. Katoh (Japan-NU)

. DESIGN AND DEVELOPMENT OF A
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PROGRAMME

DAY I WEDNESDAY, SEPTEMBER 09, 1998

Nenet € Groza, Technologreal Uwiversiny of the Phalippoes

DR. FREDERICK SO. PADA

President

Technological Unaversily of the Philippines
Chatrman, hiternational Executive Committee

200 PACME

DR. ANGEL C. ALCALA

Chairman
Comumission on Higher Education

Chairman, International Execntive Committee
20t PACMIE

DR. KATSUE KOJIMA
Dean, College of Science and Technology
Nihon Unicersity, Japan

HON. LYDIA G. TANSINSIN
Assistant Secretary, DOST & Officer-in-Charge

Philippine Council for Industiy and Euergy Research

and Development

DR. CLARO T. LLAGUNO
Chancellor
University of the Philippines

DR. CARMELITA 1. QUEBENGCO
Acling President
De La Salle Unciersity

His Excellency
PRESIDENT JOSEPH EJERCITO ESTRADA
Republic of the Philippines

Vice Chair: Prof. L. Aguila (Philippines-TUP)

AND SEWERAGE SYSTEM

Dr. Hajime Fujita, Nihon University, Japan

SESSION 3B: ENERGY AND
THERMODYNAMICS

Chair: Dr. K. Yoshida (Japan-NU)
Vice Chaire: Mr. R. Angangeo (Philippines-UP)

. PRE-FLAME REACTION UNDER
KNOCKING OPERATION IN A SPARK
IGNITION ENGINE
N Akvnvne, K. Komuro, Y. Ola, T,
Matsushita, K. Yoshida, #. Shaji, A
Savma, (Japan) - Niohon University

s Ind 13 3
The 274 Pacific Asia Conference on Mechanical Engineering

THE PRIVATIZATION OF THE PHILIPPINES' METROPOLITAN WATERWORKS
Reynaldo B. Vea, Administrator, Metropolitan Wateriworks and Sewcerage System, Philippines
AEOLIAN TONES FROM TWO-DIMENSIONAL CYLINDERS,

RECENT CHANGES IN ENGINEERING EDUCATION IN AUSTRALIA,
William WS. Charters, Professor in. Mechanical Engineering, University of Melbourne, Australia

SESSION 3C:
CONTROL

MEASUREMENT AND

Chair:  Prof. N. Kawahata (Japan-NU)
Vice Chair: Prof. A. Chua (Phils-DLSU)

*  MEASUREMENT OF STATIC AND
DYNAMIC SUBMICRON
DEFORMATION BY HOLOGRAPHIC
INTERFEROMETRY
H. Hatagoeha, Y. Shambor (Japan) -
Nihon  Universaty

J
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EXI'ERIMENTAL AND THEORETICAL

ANALYSIS OF DRAW BEAD FORCE

L Kitokoze, G Kurokawa, M. Hoshino,

Y.l'ehida

(Japan) - Nihon University

FILIPINO.OWNED AND MANAGED

AUTOMOTIVE COMPANIES: A CASE

STUDY IN MANAGEMENT OF

U iEME F
TECHNOLOGY
.’i{ Belmo, E. do la ¢ uz, G. Salaza
(Philippines) . De La Salle University

lil NITE ELEMENTAL SIMULATION
FOR PRESS BENDING OF

:\'LUMI NUM EXTRUDED SHAPES
WITH INNER PADS

M. Takahashi, M. Hoshino, Y. Uchida
(dapan) - Nihon University

GUIDING STRATEGY FOR
CONDITION BASED
MAINTENANCE

B. [?‘ajaluou.)', M. Berhan (Malaysia) -
Institmn Teknologi MARA

COFFEE BREAK

-16:40

SESSION 4A: MAINTENANCE AND
MANUFACTURING ENGINEERING

Chair: Dx F. Chinesta (Spain-UPV)
‘I;I(SOS’](:‘)]"‘".: Engr. N. Pena (Philippines

16:40
18:30

SESSION 5A:
MANUFACTURING ENGINEERING

DEVELOPMENT OF AN EXTRUSION
MACERATOR FOR RAPID
DEWATERING OF WATER
HYACINTH (EICHONORIA
CRASSIPES)

E. Calilung, D. Clough (Philippines) -
De La Salle University

CHARACTERISITCS OF POWDER
EXTRUSION WITH SHEAR STRAIN

M, Hoshino, Y. Uchida, S. Nakamura
(Japan) - Nihon  University

CONVEYOR BELT MOTION
CONTROLLER USING FUZZY
LOGIC

E. Dadios, (Philippines) - De La Salle

Universily

SHEET METAL HINGES CURLING
DEVICE (FOR ELECTRICAL
ENCLOSURES)

R. de Lumen (Philippines) -
Technological University of the
Philippines

AUTOMATIC TRANSFORMER
REWINDER

R. Sandoval (Philippines) -
Technological Untversity of the

Philippines

MAINTENANCE AND

Chair: Prof. W. Charters (Australia-UM)
Vice Chair:
DLSU)

Prof. E. Dadios (Philippines-

COMPRESSED HOT DRY AIR DRYER
FOR FOOD AND HERBS o

R. Hizon, V. Angeles (Philippines) -
Technological Universily of the

Philippines

EFFECT OF I'I(U('ICH.‘“‘ (:“N!”-T{I((,)I\Th

ON THE 'Rt )I)U("l!'\l\ Lli]l,(l‘)R Il
TEGRATED CATAL ) .

T lli\l:)}rl«:ltl AND FLUIDISED BED

PYROLYSIS OF OIL PALM S'HF.].I‘;

I A, M Islom (Mulaysia) {nrverstit

Teknologr, Malaysia

STUDY ON VORTEN WHISTLE IN
SWIRL BURNERS '
S. Okunnra, Y. Tsrnoka, M Tanabe.

K. Aol (Japan) Nihon (miverstly

SESSION 4B3: ENERGY AND
THERMODYNAMICS

Chan: Dr. R. Garcia (Philippines - UP)
Vice Chair: Prof. A. Muramatsu (Japan-NU)

.

A STUDY ON ACTIVE EFFECT OF
OH RADICAL WITH INTERNAL EGR
A Yamazaki, S. Hashimolo, Y. Amino,
K. Yoshida, H. Shoji, A. Saina, (Japan)

- Nihon Universily

MEASUREMENT OF SURFACE
TENSION OF TFE/E181 AND
TFE/NMP BINARY SYSTEMS

K. Ogawa, N. Isshiki, H. Koga, T.
Nalammra (Japan) - Nihon  Universily

STREAM AND STABILIZING
EFFECTS OF DIFFUSIONS FLAME
IN MAGNETIC FIELD

H. Tanaka, K. Yoshida, H. Shaji, A.
Saima, (Jopan) The National Defense
Academy

ON CATALYST ASSISTED
COMBUSTION WITH CATALYST
TEMPERATURE LIMITING

M. Yamagami, F. [anba, M. Tanabe,
K. Aoki, (Japan)- Nihon Universily

SESSION 5B: ENERGY AND THERMO-
DYNAMICS

Chaw: Dr.Jd. Akbarov (Turkey-YTU)
Vice Chair: Dr. F. Vinluan (Philippines-
DOST)

THE ENGINE PERFORMANCE OF
ULTRA-LEAN MIXTURE [GNITED
BY DIESEL FUEL INJECTION

K. Watanabe, D. Kotani, K, Yoshida, H,
Shagi, H. Tanaka (dapan) - Nihon
Unicersity

LASER SPECKLE

lN'l"l'lRl"liﬂ().‘\!li']‘l(\' A PRECISION
MEASURING TOOL FOR INDUSTRY
! Yadar, B Chaudhurt (India) .

Jadavpur University

APPLICATION OF FUZZY LOGIC T
CONTROL A PRESSURELESS
BOTTLE COMBINER

k. Calilung (Philippies.) - De La Sall,

Universtly

MEASUREMENTS AND CONTROL OF
BRIDGES DURING CONSTRUCTION
AND LONG TERM

T Javor, E. Javor (Slovakia) - Expers

Cenlrim

STABILITY CHART FOR MATHIEU'S
EQUATION BY NUMERICAL
NTEGRATION AND ENERGY

METHOD )
G. Jazar, B. Shia 1, N. Amanifard ( lran)

. Gilan Universily

SESSION 4C: MEASUREMENT AND

CONTROL

Chair: Dr. E. Calilung (Philippines - DLSU)

Vice Chair:

Dr. H. Hatagochi (Japan-NU)

APPLICATION OF ARTIFICIAL

INTELLIGENCE TO ELECTRICAL
POWER SYSTEM FAULTS

E. Dadios (Philippines) - De La Salle
Universily

«  PART MATING METHODS AND
EQUIPMENT WITH THE KALMAN
FILTER IN FOCUS
A. Chua, J. Katupitiva (Phillppines) -
De La Salle University

= A STUDY OF THE SURFACE
INSPECTION SYSTEM IN A HOT
ROLLING LINE FOR A STEEL
PRODUCTS
T. Sugimoto (Japan) - Nihon Univeristy

. NON-CONTACT DYNAMIC
MEASUREMENT DEVICE OF CROSS
SECTIONAL SHAPE BY LIGHT
SECTIONING METHOD
H. Yoshida, N. Kawahata (Japan) -
Nihon University

. DEVELOPMENT OF SERVO-TYPE
VELOCITY AND DISPLACEMENT
SENSOR FOR THE VIBRATION
CONTROL OF FLEXIBLE
STRUCTURES
Y. Saloh, H. Saitoh, Y. Itoh, Y. Gatade,
K. Seto, (Japan) - Nihon University

SESSION 5C:  FLUID MECHANICS

Chair: l'fro[ H. Fujita (Japan-NU)
Eligg)halr: Dr. A. Culaba (Philippines-

* THREE DIMENSIONAL EFFECT ON
THE WAKE OF A TWO
DIMENSIONAL ROUGHNESS PLACED

B_OUNDART LAYER
K. Ono, M, Arvdekani, H. Munakata
(dapan) - Nihon University

IN A LAMINAR FLAT PLATE

|\ S—
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»  DESIGN AND DEVELOPMENT OF *  CONCENTRATION AND VELOCITY «  INTERACTION OF DISTURBANCES
THE AIRCONDITIONING DRYING MEASUREMENTS IN GAS FLOWS FORMED ARTIFICIALLY BY THIN
EQUIPMENT WITH LARGE VELOCITY JETS

R Hwon, V. Angeles, (Phalippines) -
Technological University of the
Phibppines

FLUCTUATION
A Muvamatsn, Y. Eva (Japan) -
Nihon University

T. Sugamata, A. Maisumoto (Japan)
Nihon Unwversity

«  STATISTICAL ANALYSIS ON HIGH
SHEAR-STRESS STREAKS OF
TURBULENT BOUNDARY LAYER
M. Kimura, 8. Tung, C M. Ho, ¢:Japan) -
Niton  University

« DESIGN AND DEVELOPMENT OF .
AUTOMATIC FOLD LAUNDRY DRYER
J. Advincula (Philippines) -
Technological  Universily of the
Philippines

THE RELATIONSHIP OF GROWTH
BETWEEN PLASMA JET AND
INITIAL FLAME KERNEL IN PLASMA
JET IGNITION

D. Teto, K. Tanaka, K. Yoshida, A.
Sarma, H. Tanaka, H. Shoj
Nihon University

DILUTE VERTICAL
TRANSPORTATION USING SPIRAL
FLOW

M. Takei, M. Ochi, K. Hovii, YH Zhoo,
H. Li, (Japan)- Nihon Universiy

(Japan) - .

« LIFE CYCLE ANALYSIS OF
MANUFACTURING PROCESSES .
A. Culaba, (Philippines) - De La Salle
University

DEVELOPMENT OF THE PRACTICAL
TYPE PLASMA JET IGNITER

H. Tanaka, D. Teto, K. Yoshida, H.
Shap,

H. Tanaka,

Univerisly

(-Japan) - Nihon

DAY 2 - THURSDAY, SEPTEMBER 10, 1998

PARALLEL SCIENTIFIC SESSIONS

SESSION 6C: GUEST LECTURE 3

08:00- SESSION 6A: GUEST LECTURE 1 SESSION 6B: GUEST LECTURE 2
0830 .
Chair: Prof. F. Argamosa (Philippines.-TUP) Chair: Prof. F- Mancgdeg (Philippines-UP) Chair: Prof. A. Muyot (Ph\llppuw&lﬂ_‘\y\ i
Prof. M. Dakanay (Philippines-TUP) Vice Chai: Pref. Q. Almeniana (Phihppines- Vice Chair: Prof. L. Ramirez (PhalippmesTUP)
TUM
« FORMING PROCESSES MODELLING . ST:\TT:'.-OFTHB:\R'!‘ OF R&D
INVOLVING MOLTEN SHORT . SMABRT ST CTURES AT NTU ACTIVIITES IN THE METAL
FIBERS COMPOSITES: STATE OF THE Dr o aind Aswnd INDUSTRY IN THE PHIL]PPINLS
ART AND RECENT DEVELOPMENTS (Sengaposcy Nasyang Teeknelogical Engr. Rolando T. Viloria
F. Chinesta, A. Poitou, R. Torres, L. Universiiy Director, Metals Industry Research and
Monlon, F. Meslin, (Spain) - Universidad Development Center
Politecrrica de Valencia
0840- SESSION 7A: FLUID MECHANICS SESSION 7B: STRENGTH OF MATERIALS SESSION 7C: MATERIAL SCIENCE
10.00

Chair: Prof. P. Herrera- Franco (Mexiwco-UAD
Vice Chair: Dr. F. Gaa (Phalippines-UP)

Chaiv: Prof. J. Cariaga (Philippines.-UP)

:Dr FE i hilippines-DLSU)
Chaig D¥. A, Eleaia (Ehilippines Vice Chair: Prof. R. Hizon (Philippines-TUP)

Vice Chair: Prof. M. Kimura (Japan-NU)

i VE STUDY OF e« GEOMETRICAL NONLINEAR BENDING BORE-EXPAND TESTING OF
gﬁ?yjﬁ%ﬁTEﬁ.‘O{-\lN PARAMETERS PROBLEMS OF THE STRIP FABRICATED ALUMINUM AND COPPER ALLOY
WITHIN THE TEST SECTION OF FROM THE MULTI-LAYERED SHEETS AT HIGH TEMPERATURES
SUBSONIC OPEN TYPE AND CLOSED COMPOSITE MATERIAL WITH M. Sugamata, T. heata, oJ. Kaneko,
TYPE WIND TUNNEL PERIODICALLY CURVED STRUCTURES (Japan) - Nvhon University

- ia) - Jadavpur N. Yahniogh, S. Selim, (Turkey) - Yildiz
S DSTRA STaIh Technical  University «  ASPECTS ABOUT THE INFLUENCE
niversily OF THE MAGNETIC FIELD ON THE

o ANCEMENT OF . NUMERICAL MODELLING OF BE}‘L-\\'IOR OF A LOW.ALLOYED
,'}Ei?%’ﬁ?éﬁi%’éﬁ‘bs,m; CERAMICFORMING PROCESS STEEL IN FATIGUE
SECONDARY FLOW EFFECTS F. Chinesta, R. Torres, A Poiton, 1. Monton , P. Liviu, C. Sorin, (Romama) -

T. ("haud'l'allll('lrt’ (Ausliralia) - Curiin G. Racineux  (Spain) - Universidad University “Dunarea de Jos™ of Galanh
Iniversily i , Polutecnica de Valencia
hehretiy o TR «  THE EFFECT OF CARBON CONTENT

. JASIFIC * HIGH MOISTURE e«  MECHANICAL PROPERTIES OF AND INTERCRITICAL TEMPERATURE
gl‘:‘(gil:l‘\l(lgrév%’](‘)ésahiODI‘ILLING AND ELECTRON BEAM WELDED JOINTS OF ON THE MECHANICAL PROPERTIES
DESIGN  CONCEPTUALIZATION MAGNESIUM ALLOYS OF DUAL-PHASE STEELS
‘5T‘1;'DY ’ T Asahina, H. Tokisue (Japan) - Nihon E. Hamzah, Q. Aik, (Malaysia) -

'[.' ;/',,,,“,,,, . Kim, (Korea) - Korea [niversity Universiti Teknology Malaysia
kernity . STATIC AND DYNAMIC ANALYSISOF  «  INVESTIGATION AND LESSENING OF
8 g 2 { FRONT COMPOSITE PLATES WITH DIFFERENT SURFACE ‘Hl':.\'T. Df\M:\G E FOR

’ Z-lri:};;:r:-‘r:l:l;:f}:((:ru'Tr'er HILL'S BOUNDARY CONDITIONS CARBON/EPOXY WITH THE EDM
VORTEX TO A SBMALL THREE M. Davvizeh, A, Daveizeh, K. Malekzadvh, PROCESS
DIMFI." 1ONAL DISTURBANCE (hran) - Gilan - Unrversily J. Huang (Tancan) - National Huweer

- " L aily Institute of Technology
Japan) - Tokyo Dendt University
Y. Bt ihaguna)- Folgs Sl T «  STUDY ON THE RESIDUAL MOMENT
OF A CIRCULAR PLATE WITH A HOLE . TRENDS OF HEAT RESISTANT

I Homma, Y. Kato, T Nishonura, H
Watanabe, (dapan) < Nihon Unicersity

COMPOSITES RESEARCH IN JAPAN
M. Morvta (dapon) - Taovama Prefectinal

Unicersaty
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SESSION BA

DYNAMICS AND ROBOTICS

Chawr Dr M Hernandez (Philippines-UP)
Vice Chair Prof T. Sekine (Japan-NU)

SESSION 9A:

Chanr:

Vice Chair: Prof. V. Angeles (Philippines-TUP)

THE CONTROL ANALYSIS OF
UNICYCLE ROBOT )
M. Tamura, M. Okano, (Japan) - Nihon

Unaversily

AN INVESTIGATION INTO THE STICK-
SLIP EFFECT OF PNEUMATIC

ACTUATORS )
G. Lo, P. Chua (Singapare) - Nanyang

Technologreal Universily

A STUDY OF VIBRATION INTENSITY
MEASUREMENT IN PLATES
M. Nakajima, M. Okano (Japoin) -Nihon

Untversity

APPROXIMATING CARTESIAN
STRAIGHT LINE PATH IN SCARA
ROBOT JOINT SPACE USING
CLOTHOID CURVES

H. Makino, F. Salvador, (Philippines) De

La Salle Universily

ON EXPRESSION OF HUMAN BODY

MOTION
T. Sakata, T. Nishimura, Y. Wada, M.

Itoh, (Japan) - Nihon University

LUNCH BREAK

DYNAMICS AND ROBOTICS

Prof. G. Lim (Singapore-NTU)

DYNAMIC ANALYSIS OF CABLE-
MEMBRANE STRUCTURES WITH
SLACKENING MEMBERS

Y. Mivazalky, Y. Nokamura (Japan) -
Nihon  Universily

A PICK AND PLACE INSTRUCTIONAL
PURPOSE ROBOT ARM WITH NEWLY
DESIGNED MULTI-MOVEMENT
MECHANISM

F. Avgamosa, M. Dakanay, (Philippines)
Technological — University of the
Philippines

FINITE ELEMENT ANALYSIS OF A
PQFP PRINTED CIRCUIT BOARD
ASSEMBLY

P. Fok, F. Yap, Q. Yang, G. Lim,
(Singapure) - Nanyang Technological
University

INTELLIGENT SYSTEM
TECHNOLOGIES FOR CONTROL OF
A WALKING ROBOT

R Atenza, M. Ang, Jr. (Singapore) -
National University of Singapore

NEURAL NETWORK APPLICATION TOQ
PATTERN RECOGNITION
E Dadios, (Philippines) - De La Salle

{Untcersety

SESSION 81

Chan D8 :
\iice Chair: Prof. H. Co(

SESSION 9B:

STRENGTH OF MATERIALS

S (‘I.nrulu(-(lJIQUI')

I’h|||p|u|w-~D[.SU)

COUPLING

oy CONE
STUDIES ON ). Uhiversity of

1. Maki, U Abla, (Japan
Tokyvo

D ; OF THE
AL MODELLING Ol‘«'l'H
¢ ARCH-WIRE USED IN
TREATMENTS
amon, M. Aleaniz,
Universidad

MECHANIC
SUPERELASTIC
ORTHODONTIC
I Chinesta, 2\ R
R.Torres, Montoir, (Spain) -

Politecnica de Valeneta

THIS DYNAMIC RESPONSE OF ELASTO-
PLASTIC BODY BY FFORCIED
VIBRATIONS

T Nishimura, K.
Nihon Universily

Matsushima, (Japan) -

INPERIMIENTAL VERIFICATION OF
PLASTIC FLOW RULIE ’
S. Takeda, T. Nishimura, (Japan) Nihon

Cniversily

UNDER MULTIANIAL LOADING
Y. tcurukawa, T. Nishimura, (Japan)

Nihon Universily

STRENGTH OF MATERIALS

Chair: Dr. A. Hashimoto (Japan-NU)

Vice Chair: Engr. A. Mario (Philippines.-DOST)

STRUCTURES AND MECHANICAL
PROPERTIES OF FRICTION WELDED
JOINTS OFF AZ31 MAGNESIUM ALLOY
TO SUS 304 STAINLESS STEEL

K. Katoh, H. Tokisue, (Japan) - Nihon

(nrcersity

THE FATIGUE INTEGRITY OF LOAD-
HAUL-DUMP MINING MACHINERY
S. Claridge, V. Ignalor, T. Oliver (United
Kingdom) University of Portsmouth

EFFECTS OF RESIDUAL STRESS ON
FRACTURE TOUGHNESS AND SUB-
CRITICAL GROWTH OF INDENTED

CRACKS IN VARIOUS (GLASSES UNDER

TENSILE AND BENDING STRESSES
M. Yorla, T Tsutsunyi, N, Yasumoto
(Japan) Nihon University

FRACTURE AN]) CREEP CRACK

; i v NRACIKN
GROWTH CHARACTERISTICS IN
POLYMER FILM
M. Yoda, M. Nabetani, (Japan) - Nihon
University

-

)

SESSION BC - MATERIALS Se1gpc,

Chaw: Prof M. Yoda (Japan.N)
Vice Chair: Dr.J l"'llﬂ(l’hxllmnm-..-]){)\;vl'
REY]

. LAHAR-CLAY MIXTURE \S
INCINERATOR-BRICK
L. Aguila (Philippures) . 7o, vl
Unicersity of the l’hlllp/mu'-: ologicar

. THE NATURE OF MICROSTRT 1ro.
OF MNBRONZE ROSTRUCTUR
L. Agwla (Philippines) . Ty h
Untversity of the [’Iulmpm‘r-r;”mluy”‘“’

. ON THE DETERMINATION OF THE
THEORETICAL STRENGTH L !M[TI:
COMPRESSION OF VISCOELAg 1
UNIDIRECTIONAL COMPOgiTp
MATERIALS )
S Akbarrov, A, Cilli, (Turhoy) . v
Technical L'n.u'('r'sily - Yitdiz

. ON THE EDGE EFFECT OF
COMPOSITE MATERIALS
Z. Suyocok, A. Suyocok, (Turkey) y;
Tochnical University o) Hildis

. NON-DESTRUCTIVE ULTRASONIC
PULSE-ECHO METHOD
DETERMINATION OF BULKK WAVE
VELOCITIES AND ELASTIC MOoDuL]
IN METAL-MATRIX COMPOSITES
R. Nunez, M. Mena, (Philippines) .
University of the Philippines

SESSION 9C: ENGINEERING EDUCATION

Chair: Dr. E. Tadeo (Phils.-TUP)
Vice Chair: Dr. M. Okano Japan-NU)

¢ MECHANICAL ENGINEERING
EDUCATION IN THE
PHILIPPINES:ASSESSMENT,
REFORMS AND FUTURE DIRECTIONS
M. Belino (Philippines) - De La Sallle
University

*»  COMPREHENSIVE ANALYSIS OF THE

MECHANICAL  ENGINEERING
CURRICULUM OF DE LA SALLE
UNIVERSITY

G. Patron, (Philippines) - De La Salle
University

. THE MECHANICAL ENGINEERING
UNDERGRADAUTE THESIS
PROGRAM AS AN OUTREACH
PROGRAM: A DE LA SALLE
UNIVERSITY EXPERIENCE.
ME. Kalaw (Philippines - De La Salle
University

e HUMAN FACTORS ENGINEERING: A
NEW DESIGN AGENDA FOR
MECHANICAL ENGINEERS [N THE
THIRD MILLENNUM
A. Velasco (Philippines) - De La Salle
University

___

18




14:40

15.00
16:30

16:30

r—

COFFEE BREAK

SESSION 104
ROBOTICS

DYNAMICS AND

Chair: Prof N. Graza (Philippines.-TUP)
Vice Chair: Dr. Y. Miyazaki (Japan-NU)

« IMPACT CLOSURE OF PLANAR OPEN
CHAINS
S. Hazarika , S. Mukherjee, (India) -
Indian Institute of Technclogy

¢ STUDY OF OPTIMUM RESULTANT
FORCE IN INDIVIDUAL TIRES OF
THE VEHICLE AT BRAKING IN TURN
T. Sekine, H. Nagae (Japan) - Nihon
University

«  VISION ASSISTED SCARA
(SELECTIVE COMPLIANCE
ASSEMBLY ROBOT ARM)
P. Lim, SB. Lim, E. Luna, K. Sotlo, C.
Syling, (Philippines) - De La Salle
University

« SOME ENERGY AND POWER
ANOMALY IN SIGNAL ANALYSIS
A. Estalilla, (Philippines) - De La Salle
University

+ PICK AND PLACE REVOLUTE ROBOT
ARM MOUNTED ON AN X-Y
COORDINATE TABLE
D. Abog, A. Ancheta, E. Guison, LV.
Lukban, L. Serrano I1I, (Philippines) - De
La Salle University

SESION 11: CLOSING CEREMONY

. PULL-OVER STRENGTH OF PROFILED
STEEL CLADDING SYSTEMS
L Tang, M Mahendran, (Austiaha) -
Queenstand University of Technology

SESSION 10B

('!x.m‘ Dr A~ Oreta (Philippines-DLSU)
Vice Charr: Dr. T. Asahina (Japan-NU)

*  STABILITY OF COMPOSITE PLATE.
STRIP HAVING PERIODICAL
CURVINGS IN THE MATERIAL
STRUCTURE
Z. Kiutug (Turkey) - Yildiz Technical
University

. FRACTURE OF HOLLOW PLASTER
CYLINDERS UNDER EXTERNAL
PRESSURE
A. Hashimoto, M. Terashima, Y. Sato,
(Japan) - Nihon University

. STATISTICAL STRENGTH
CHARACTERISTICS OF ALUMINUM
ALLOY PIPE AND CARBON STEEL PIPE
IFRICTION WELDED JOINTS
G. Kawai, K. Ogaiva, R. Tsujiro, H.
Tokisue, (Japan) - Osaka Sangyo
University

* THE EFFECT OF MATERIAL STACKING
SEQUENCE ON THE FRACTURE
INSTABILITY OF A THREE (3)
LAYERED COMPOSITE RESISTING
THERMAL LOAD
H. Co (Philippines) - De La Salle

University

. BUCKLING ANALYSIS OF MULTI-
LAYERED COMPOSITE TUBES
SUBJECTED TO DIFFERENT TYPE OF
LOADING WITH DIFFERENT
BOUNDARY CONDITIONS
A. Darvizeh, M. Darvizeh, K. Malehzadeh,
(Iran) - Gilan Universily

. NON-LINEAR ANALYSIS OF
DEPLOYABLE MEMBRANE STRUCTURE
Y. Hirose, Y. Nakamura, Y. Miyazaki,
(Japan) - Nihon University

Master of Ceremony: Nenet C. Graza, Technological Universily of the Philippines

EEnd of Lhe conference***

STRENGTH OF MATERIALS -

. OFF-THE-JOB TRAINING
EFFECTIVENESS
P. Chinintron (Thailond) - Rajamangolo
Institute of Technology

SESSION 10C: GENERAL TOPIC
Chair: Dr. F. Gaa (Philippines-UP)
Vice Chair: Dr. M. Hoshino (Japan-NU)

. STUDY OF DRIVER'S EYE POINT AND
RECOGNITION BEHAVIOR
T Kaiho, T. Sekue, H. Nagae, (Japan) -
Nihon  Universily

o TRAINING ROUTE TOWARDS MULTI-
SKILLING
E. Tadulan, . Picar, M. Perfecto,
(Philippines)- PHINMA Group Training,
Co., Ine.

« CONCURRENT ENGINEERING:
ANYONE?
0. Unas, (Phiippines) - De La Salle
University

. DEVELOPMENT OF CYLINDRICAL
SHELL ELEMENT
G. Naoe, Y. Nakamura, Y. Miyazaki,
(Japan) - Nihon University

. DRIVING CYCLE FUEL
CONSUMPTION SIMULATION
G. Bautista (Philippines) - Universily of
the  Philippines

. FRICTION AND WEAR BEHAVIOR OF
POLYMERS IN OSCILLATING
MOTION (2N? REPORT)

H. Takahashi, A. Saito, I. Um (Japan)
Nihon Univeristy

\
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The Second Pacific Asia C

ABSTRACTS

PLENARY SESSION LECTURES

(Day 1)

AEOLIAN TONES FROM TWO-DIMENSIONAL
CYLINDERS
H. Fujita, JAPAN

Aerodynamic  sound generated ~ from
cylindrical objects, such as in pantographs of trains,
is a prime noise source in high speed vehicles. The
objective of this paper is to understand  the
generation mechanism of the aerodynamic sound
from two-dimensional cylinders. Basic theories for
the aeroacoustics are reviewed at first. For the
experimental investigations, structure of the low
noise wind tunnel and proper model end plate
construction are discussed. Control of the
aerodynamic noise generated from two-dimensional
circular  and  square cylinder is  studied
experimentally in a low noise wind tunnel. Power
spectra of the radiated noise in various angles of
inclination for a circular cylinder and angles of attack
for a square cylinder are measured to examine the
changes in peak levels and the Strouhal numbers of
the so called Aeolian tones.

RECENT CHANGES IN ENGINEERING
EDUCATION IN AUSTRALIA
W.W. S. Charters, AUSTRALIA

Over the last decade or so there have been
substantial changes in engineering education within
Australia. These include inter alia the effective
liberalisation of course structures allowing more
student freedom of choice, moves towards a self
learning rather than a teaching process, increasing
involvement of women in engineering, and greater
internationalization of the student body and further
emphasis on the inclusion in courses of management
techniques such as communication skills and team
working abilities (1).

A major study commissioned in
“Engineering Education into the Future” which
emphasizes a major change in educational culture

\

onference on Mech

anical Engineering ﬁ\

<ty )C . .
was complt’l(‘tl in Australia in 1996 and pubhshed in

three volumes in 199

Since 1980, at the behest of the Institution of
Engineers, Australia, all accredited  Bachelor of
Engineering are of four years duration post Year 12
at Secondary school. Several para  professional
qualifications called Bachelor of Technology have
evolved on a three year basis, some of which are
clearly specialist courses and others of more general
engineering focus.

Student pressure for broader education has
encouraged the evolution of a particularly Australian
phenomenon - the combined degree structures, These
degrees allow the students to gain double
qualifications such as B. Eng/B.A with humanities
and languages, B.Eng/B. Comm, with emphasis on
economics and commerce, or B.Eng/B.Sci with an
even stronger science favour the most than most
straight four year engineering degrees. Each of these
combined degrees takes five years of full time study
with the eventual award of two degrees. A recent
addition is LLB/B.Eng with the Law Faculty which
takes six years of full time study to satisfy both
professional institutions.

GUEST LECTURES

(Day 2)

FORMING PROCESSES MODELLING
INVOLVING MOLTEN SHORT FIBERS
COMPOSITES: STATE OF THE ART AND
RECENT DEVELOPMENTS

F. Chinesta, A. Poitont, R. Torres, 1. Monton, F. Meslin,
SPAIN

Modeling flow induced orientation of short
fibers reinforced thermoplastics is of major interest in
C()'n‘lpOSlle processing. It permits both to avoid
orientation defects and to define the mechanical
behaviour of the composite, which is known to be
strongly coupled with the fiber orientation. This
modeling is commonly achieved in the framework of
dilute or semi-dilute suspensions of non-spherical
pdrticlles in a Newtonian fluid. The resultant
equations involve an elliptical boundary value
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problem coupled with a convection type cquation
The elliptic problom s 5 with  the
equilibrium
equation describes  the
anisotropic viscosity tensor

equatorn whereas i an Hot

The second problem entails two difficultics
it is non linear and hyperbolic. Therefore, it is not
possible to apply the common Galerkin formulation,
which is inefficient to solve convection problems. in
this paper, we analyze different techniques to obtain
numerical solution of the steady convection equation,
standing out the advantages and the difficulties of
each one.

Finite volumes or discontinuous Galerkin
finite element techniques will be compared with the
method of characteristics and it will be explained
why the now classical fully coupled methods (which
have proved their efficiency for viscoelastic fluids)
cannot be applied here straightfully for composites.

Once the local alignment of the fibers with
the flow has been theoretically proved to be the only
solution in the recirculating parts of the flow, and
moreover being this solution stable, we will see that
the variational methods are able to produce spureous
solutions in these flows, in contrast with the
solutions obtained by the method of characteristics.

In conclusion, a technique which combines
the integration of the orientation equation by the
method of characteristics in the non-circulating part
of the flow and takes into account the local alignment
of the fibers in the recirculating part, will prove to be
a technique well adopted to the discretization of the
orientation equation in flows with these properties.

SMART STRUCTURES AT NTU
A. Asundi, SINGAPORE

Smart structures is a rapidly advancing field
with the range of support and enabling technologies
having made significant advances, notably optics
and electronics. Whilst piezoelectric actuators and
fiber optic sensors have been accorded the most
attention, other techniques such as Shape Memory
Alloys, Magneto Restrictive Materials and Electro-
Rheological Fluids also have niche applications.
Furthermore, aspects such as structural integrity,
sensor fusion and data interpretation are being
considered. This paper will describe some of the
rescarch activities at NTU encompassing this broad
range of strategic activities.

\_

STATE-OF-THE ART OF R&D ACTIVITIES 1N
THE METALS INDUSTRY IN THE PHILIPTINES
[T Viloria, PHILIPPINES

The current state of the metal industry 1s
reviewed. The state of the affairs in the industry is
linked to the stages of the development of the
country vis-a-vis other countries of the world. In
terms of global competitiveness, the Philippines
ranked 32" among the 46 competitive economies,
44™ in terms of R&D expenditures; and 32" in tems
of overall S&T standings. While South Korea, a
leading exporter of metal-based consumer and heavy
industry products allots 2.23 % of that country’s GNP
to R&D, the Philippines spends only an equivalent
amount to 1.21% of GNP. This coupled with other
challenges such as the country’s R&D structure,
institutional arrangements and certain policy issues
are exerting pressures in various Ré&D projects
designed to enhance the metals industry’s global
competitiveness.

ENGINEERING EDUCATION

MECHANICALENGINEERING EDUCATION IN
THE PHILIPPINES: ASSESSMENT, REFORMS
AND FUTURE DIRECTIONS

M.C. Belino, PHILIPPINES

Mechanical Engineering is one of the more
popular traditional engineering courses in the
Philippines. About 3,500 students graduate each
year with a bachelor ‘s degree in mechanical
engineering. Though the Philippine engineering
schools graduate far too many engineers than what
the present economy can accommodate, the prospect
of employment in the ASEAN region is very positive
since one of APEC’s agenda is the mutual recognition
of engineering qualifications. It is imperative,
therefore, that a periodic assessment of the
mechanical engineering educational program be
done to ensure the supply of quality mechanical
engineers to feed both the local and global markets.
Such assessment should lead to reforms in the
educational program such as curricular improvement
and introduction of majotfs or areas of concentration
and should provide inputs in setting the future
directions of mechanical engineering education.

This paper discusses the process of assessing
the quality of mechanical engineering program in the
Philippines specifically the private voluntary

~———ﬁf
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Accreditation process of the Philippine Accrediting
Association of Schools, Colleges and  Universitics
(PA’\SCU) and the Peer Evaluation Process (1) of
the Foundation  for Engineering  Education
Dev_elopment (FEED) which includes an expert from
e Industry sector aside from academics in it pec
evaluation team; the periodic review process by the
government Commission on Higher Iducation
lechnical Panel for Engineering, Architecture and
Maritime Education (CHED-TPEAME) which sct the
curricular guidelines for engineering schools in the
Philippines; and the role of the professional socicties
such as the Philippine Society of Mechanical
Engineers (PSME) and the Philippine Institute of
Mechanical Engineering Educators (PIMEE) in the
continual  improvement of the mechanical
engineering program.

Thus, the tasks of assessing, reforming and
setting the future directions of the mechanical
engineering education in the Philippines is a
multisectoral effort of the academia, government,
industry and professional society.

AN IN-DEPTH EVALUATION OF THE
MECHANICAL ENGINEERING CURRICULUM
OF DE LA SALLE UNIVERSITY

G.I. Patron, PHILIPPINES

This paper covers an extensive evaluation of
the mechanical engineering education at De La Salle
University in Manila, Philippines Comparison is
made of a typical four plus years (12 to 14 terms) of
engineering education in a typical engineering
institution in the Philippines. Coverage include
course evaluations and comparison of similar courses
given by western universities with suggestions given
to update curriculum if needed, maintain, drop or
decrease emphasis of some to determine if the
curriculum meets the technological criteria set by the
government of the Phiiippines for a continuous
improvement of engineering education as we
approach the year 2000.

THE MECHANICAL ENGINEERING
UNDERGRADUATE THESIS PROGRAM AS AN
OUTREACH PROGRAM: A DELA SALLE
UNIVERSITY EXPERIENCE
M.E.L. Kalmw, PHILIPPINES

Over the course of the fifty years of the
mechanical engineering program in De La Salle
University (DLSU), research in the undergraduate

.,
chamical engimeering, program has gone ””'HJN.
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This paper discusses the experience of the
DLSU MIE department in actualizing this social
responsibility  through —its undur;;ra‘.lu;m- thesis
program becoming a venue for uxtcnd'm}; technical
assistance to certain communities, particularly those
in the rural and sub-urban arcas. [t asscsses the
strengths  and peculiarities  of the mechanical
engineering department (both faculty and students)
for such extension work and how they can improve
the effectivity and increase the reach of the program.
Further, the paper gives an evaluation of how this
program supports DLSU’s mission in developing
whole persons as quality engincers. The by-line has
been to train engineers according to the needs of
industry, this can be done yes, and much more,

HUMAN FACTORS ENGINEERING: A NEW
DESIGN  AGENDA FOR MECHANICAL
ENGINEERS IN THE THIRD MILLENIUM

A.L. Velusco, PHILIPPINES

This  paper presents the concept of
incorporating human factors engineering in the
design considerations for mechanical engineering
design discipline. ~ The present trend in the
international competition on product innovation
should be taken seriously for an organization to
maintain growth and profitability. Innovation is an
accepted factor for an organization to gain
competitive advantage. Product design being the
forerunner of innovation should not only consider
te-chnology but the environment where technology
will be used. The most influential factor in this

environment is the human resource or its human
user.

— Tfséiopaper aims ‘to examine the scope of

IS engineering contribution to the
produ'N design process and the basic assumptions
used in the user interface design.  Examples of
?mEFglng. developments  on product design
iheorporating  human factors are also presented.

\
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Implications  of  human
design are also discussed.

aspect  considerations in
From these factors, two
recommendations are explored by the p

aper namely:
(a) human

considerations  should be
imbedded in the early part of the design process

factors

and
(b) mechanical engineering program should include

in their basic course requirements human f
engineering for better inclusion of human
the design process.

actors
aspects in

OFF THE JOB TRAINING EFFECTIVENESS
P. Chinintron , THAILAND

An assessment of the worthiness of a
training program poses difficulty. Participation in a
training of a particular topic conducted by an outside
training agency often draws people from different
background and training needs. The assessment of
training effectiveness based on information collected
immediately after the training session purportedly to
give feedback information on the training is of
dubious value for a course improvement.
Information provided after a period of working after
training ought to provide more realistic transfer of
training and hence its effectiveness. This research
made a follow up study of participants on a two-day
training session for technicians on the topic of the
maintenance of hydraulic and pneumatic equipment
using mail questionnaires. The objectives of the
study were to ascertain the satisfaction from the
training and its usefulness of what were learnt for the
job. Sixty-four  participants completed the
questionnaires.  The study found that despite
different background and familiarity of equipment,
participants made satisfactorily transfer of training to
the job. However, participants had difficulties
applying what they learned about the making of
maintenance policy and planning. Another area of
difficulty was the application of troubleshooting
methodology. Incidentally, when asked the area
they needed further training, these two areas
appeared often. Training for transferring to the job
on these two main topics were worth contemplating.

N

MATERIAL SCIENCE

THE EFFECT OF CARBON CONTENT AND
INTERCRITICAL TEMPERATURE ON THE
MECHANICAL PROPERTIES OF DUAL-PHASE
STEELS

E- Hamzah, Q. Boon Aik, MALAYSIA

Dual-phase steel was developed to satisfy an
increasing need, primarily in automotive industry,
for new high strength steel which permits weight
reduction  without sacrificing  formability or
dranmlically increasing costs. Dual-phase steels have
unique properties such as continuous yielding
behavior, a high tensile strength and high ductility.

This paper will discuss on the effect of heat
treatment on tensile and fatigues properties of low
carbon dual phase steel. Locally produced steel
samples of composition 0.12%C, 0.45%Mn, 0.15%Si,
0.17%Cr were heat treated to produce two different
prior microstructures, namely ferrite-pearlite and
martensite. Each of these samples was intercritically
annealed at temperature range of 730 C to 830 C
followed by water quenched. Quantitative
metallography was used to calculate the volume
fractions of martensite and ferrite phases present at
each temperature. The intercritical annealing
temperature which produced approximately 20%
martensite and 80% ferrite was then determined.

Tensile properties were determined using
Instron Universal Testing Machine. Both yield and
tensile strength values were used to predict the
fatigue limit and cycles of S/N curve. Actual fatigue
test was carried out using Dartec Hydraulic
Universal Testing machine. It was found that dual-
phase steels have superior tensile and fatigue
properties compared to the conventional and
untreated steel of ferrite-pearlite microstructures.
Fractographic studies show that the steels failed both
in ductilgia'nd brittle manner. This indicates that
both the soft ferrite and hard martensite phases play
an important role in the plastic deformation of the
steel.

ASPECTS ABOUT THE INFLUENCE OF THE
MAGNETIC FIELD ON THE BEHAVIOR OF A
LOW-ALLQYED STEEL IN FATIGUE

P. Liviu, C. Sorin, ROMANIA

This paper presents the influence of the
magnetic field on the behavior of a low-alloyed steel

_J
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for vaniable Joading and inoawe and i corrosive
cnvirenment (water solution with 3% Nacl)

Lhe author has done fatigue tosts lor [
bending (the sample being, rotated and made ol the
above mentioned steel).
both in aie and in

Mereastng step-by step level of the mapnetic field

Ihe tests woere carried oul

corrasive  environment o

Fhe intluence of the magnetic field on thi

e it was appreciated analy sing, the tollowiny
.l‘~l‘\\\|‘~

the mtluence of the variation of the maghelic

teld on the (he

conventional

and on

the

fabipue Tinut in i

fatipue  limit i corrosive
Svironment, respectively;

the influence of the magnetic ficld on the
evalution rate of the latigue crack;

the influence of the magnetic field on the
structural - changes (dislocation  density, — internal
stresses of second order),

The rescarches show that the fatigue limits
both in aiv and in the corrosive environment increase
as the magnetic field increases. There is a limit in
increasing the magnetic field under that its influence
on the behavior in variable loading is favorable. It
was noticed that the magnetic field influences the
behavior in variable loading mostly by the effect on
the mechanisms of dislocation displacements. The
appearance of the micro-damage process within the
superficial layer of the pieces subjected to fatiguo, is
delayed having good cffects on the fatigue limit. In
the corrosive environment, the effects of the
magnetic field manifest more intensely as compared
to the tests carried out in air,

The constant magnetic field has a favorable
influence on the fatigue behavior of a low-alloyed
steel by delaying the damaging processes within the
superficial layer.

The influence of the magnetic field manifests
at  macroscopic level by the magnetostrictive
phenomena and at the microscopic level by effects on
the dislocations” mobility.

TRENDS OF HEAT RESISTANT COMPOSITES
RESEARCHES IN JAPAN
M. Morila, JAPAN

A Dbrief review of recent developments of
heat resistant composites in Japan will be presented.

—

These will re

(””]PKHIIK' I‘]lll('rilllh' AIe, as lh('y Aare 50
called  tailored malerials,  highly xqu Orientey
malerials, [hal s, 111}‘)’ l“"“ designed ang
manutactured atter (he ac)t‘ll'l,\’f '“'“ll‘ﬁ- One of
necds i Japan was Lo develop high performance heat
Fesistant composites for space planes and alsg for

new cnergy penerations.

MITE promoled  two projects Lo dUVt'lup
v heat resistant materials. They were

composies . i
Fechnologies  for

& 1 Future
Industries (BEEH and the Industrial Science aid
Lechnology Frontier Program (ISTF). - In the former
project, x}ll'lmn | liber-reinforce
aluminum, silicon carbide fiber-reinforced Al and T
alloy were developed. These FRM'S were aimed o
be used up to 450" CoAnd in the latter, SiC/IMmc
composites and C/C composites were investigaled (o
be used at higher temperatures range.

|'I(»,¢ ool Basic

contimuaous

Preventing oxidation was one of the mos|
important problems to be solved for heat resistany
malerials used in the air, and many multi-phase
coating systems were tried.  But they are st
continuing research.

Composite researches’ next interests scem to
be in intelligent materials.  For aeroplanes, smarl
structures are developed as self-health monitoring
systems. For the ideal materials system, self-hoaling
materials is desired eagerly. PMMA was fond that it
had a King of self-healing characleristics.

And also, non-structural uses of MMC will
be introduced briefly.

INVESTIGATION ~ AND  LESSENING  OF
SURFACE HEAT DAMAGE FOR
CARBON/EPOXY WITH THE EDM PROCESS

| Huang, TAIWAN

After

carbon/epoxy  laminates  were
machined

with electro-discharge machining, two
kinds of machined faults were observed. One of the
Iiaulls is a heat damage zone in which the reinforced
Iiho.rs lose the protection of the matrix at the upper
surlace, the other is debonding at the lower surface.
sult in significant loss of strength and
structural integrity. This paper develops
a method to improve the faults. |n this method,
copper plates are temporarily glued to the upper and
the lower surfaces of the Spe‘cinwns. The upper plate
f\cl.fs to- transform the free-surface laminates to the
inside so slowing the spread of spark-machined heat

Lloslroy the
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as to reduce the heat damage zone
acts as a support to prevent de

the s1ize of the heat aldmay,u Z
with respect to fiber orient

The lowe plate
bonding. To predict
one inany direction
ations, a one-dimensional
heat transter equation was invoked. Comparing the
experimental results of round and square  holes
machining under various pulse-on time, the one-
dimensional model provided a simple qualitative
analysis

HDPE-HENEQUEN FIBER INTERPHASE
CHARACTERISTICS-INFLUENCE OF FIBER
TREATMENT ON MECHANICAL PROPERTIES
A. Valdez-Gonzales, M. Ceroantes-Ur, P.]. Herrera-
Franco, MEXICO

The use of thermoplastic polymers with
natural short-fiber reinforcement has grown rapidly
because of their good processability and their ability
to be recycled. The hydrophilic nature of the
lignocellulosic fibers limits its use with hydrophobic
matrices due to a strong incompatibility. In order to
assure appropriate interfacial interaction, their
surface properties must be modified accordingly. In
this work the surface topography of Henequen fibers
(Agave fourcroydes) was modified using an alkaline
treatment, which increased the fiber roughness.
Then the fibers were treated with a silane-coupling
agent, that promoted the fiber-matrix adhesion
through chemical interactions and together with a
pre-impregnation  process that enhanced the
mechanical interlocking. In order to measure the
interfacial shear strength (ISS) and to find out the
influence of the fiber surface treatment over the fiber-
matrix interphase characteristics, two single fiber
tests were used the fragmentation test and the pull-
out test. The preliminary results showed that the
henequen-HDPE interphase posseses a non-linear
ductile material behavior regardless of the fiber
surtace treatment whereas the strength of the fiber-
matrix interphase depends strongly on it.

ON  THE DETERMINATION OF THE
THEORETICAL STRENGTH LIMIT IN
COMPRESSION OF VISCOELASTIC
UNIDIRECTIONAL COMPOSITE MATERIALS

S Akbaroo, A. Cilli, TURKEY

Up to present, the theoretical strength limit
i compression of unidirectional composite materials
has been studied in the framework of the continual
approach according to which these materials with
precesase-constant . propertios are. modeled byoa

o

w

structurally homogeneous orthotropic medium with
normalized characteristics. After this procedure, the
three-dimensional — lincarized stability  equations
(ITDLSE) are  written  for this  homogeneous
orthotropic infinite body under the action of external
compressive forces.  In case , the condition of
cllipticity of the TDLSE are not satisfied and these
equations lose their ellipticity, then it is assumed that
the fracture of the considered materials occurs.
Moreover, in these cases the values of the external
torces corresponding to the type change of the
IDLSE are accepted as the theoretical strength limit
in compression of the considered unidirectional
composite material.

Note that under studying of the above
problems it is assumed that the precritical stress-
strain state is homogeneous and the mechanical
properties of the considered composites are time-
independent.  Taking into account of the above-
stated in the present paper the approach for the
investigations of the theoretical strength limit in
compression for the linear viscoelastic unidirectional
composite materials are proposed. In this case it is
assumed that in the structure of the considered
composite material , there are some local curvings of
the reinforcing layers of fibers. Using the method
proposed in Akbarov, et al (1997) the stability loss in
the structure of this composite material is examined
and it is proved that the critical time corresponding
to the stability loss in the structure of the considered
material under compression of that with constant
external compressive forces is just the theoretical
strength limit of that.

The investigations are carried out in the
framework of the piecewise-homogeneous body
model with the use of the geometrical non-linear
equations of the theory of viscoelasticity.

MICRO BIOLOGICALLY ASSISTED FATIGUE
CRACK GROWTH BEHAVIOR OF STAINLESS
STEEL UNS 531603 IN TROPICAL SEA WATER

N. Acura-Gonzalez, G. Delorme, P. Herrera-Franco,
MEXICO

Marine structures such as bridges, piers, oil
platforms and others are subjected to the effect of
exposure to a very harsh environment. [t is known
that a structure that is undergoing cvclic loading is
susceptible of suffering a fatigue failure when a crack
propagates and finally develops into a fracture. The
action of the waves, concentration of dissolved salts,
the action of the marine consortia of microorganisms
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and sometimes, the presence of different pollut.

contnibute synergistically to the deterioration of such

ructures where the mechanical failure 1s L‘Hl\dl\L‘l .
ach to the metal surtace

mechanical strength
Jution of the

behaved as
nitiated.

[he microorganisms that att
plaved a determinant role on the
of metallic structures, promoting disso
passive film and pits nucleation.  Pits
atress risers, where a fatigue crack could be i :
It has been observed that crack propagation is
initiated earlier in natural sea water than in artificial
wea water because of the presence of microbial
activity which reduces the Kth values. In this paper,
we present a study of the observed microbial activity
and its effect on the increase of the fatigue crack
growth rate.  Such activity modified the chemical
and electrochemical conditions near the crack tip
thereby reducing the Kth values at corrosion
potential conditions. It was also observed that
cathodic protection did not aid significantly in the'
fatigue crack arrest in spite of the formation of
calcareous deposits inside the crack. The presence of
microorganisms was corroborated by Scanning
Flectron Microscope analysis on the fracture failure

surface of steel.

NONDESTRUCTIVE  ULTRASONIC  PULSE-
ECHO METHOD DETERMINATION OF BULK
WAVE VELOCITIES AND ELASTIC
CONSTANTS IN METAL- MATRIX
COMPOSITES

R. C. Niunez, M. G. Mena, PHILIPPINES

A nondestructive pulse-ccho method is utilized
to obtain the parameters known as the bulk wave
velocities and elastic constants in a magnesium-silicon
alloyed aluminum material. Due to its high strength-
to-weight ratio characteristics that is essential in low-
temperature aerospace applications, the same
parameters are also acquired in & composite which is
derived from the same alloy as its matrix and
reinforced with ceramic silicon-carbide particulates.
Mechanical destructive fatigne tests are also adopted
in order to determine the Dbehavior of the
abovementioned parameters in these materials at
three different states, namely - pre-fatigue, in-fatigue
and posl-fatigue states. The comparison of the results
that are obtained. from the nondestructive and
destructive test techniques employed in this work
will be discussed.

s

-mm in width. The study showed that shrinkage is

THE NATURE OF MICROSTRUCTURE ¢

MANGANI'ZSIE BRONZE ‘
1.G. Aguila, PHILIPPINES

Copper is alloyed with minor quantities of
other metals to increase the strength and hardness of
the final product. In this study, manganese |
alloved with copper to from what is defined here -
Mn-bronze. ~ The purpose of the study s y,
characterize the changes in the microstructure of th,
alloy after a precipitation hardening process on two
sets of alloy compositions, 20% Mn balance Cu any
30% Mn balance Cu, was done. The alloys were
melted in air. specimens were originally cast as
cvlindrical rods 22mm in diameter. They were later
11:¢acl1i|\ed to cylindrical bars, 3/4 in diameter and
1/2 in long. They were all homogenized for 1 hr at
800°C and quenched in ice cooled water. Samples
were heat treated at three temperatures, 200 300 and
J00C at various heating times, 1,2,4 and 8 h. The
study showed the following : the alloys are generally
made up of a single phase, solid solution of alpha +
gamma; there is general decrease in the size of
precipitated grains with increasing heating time; and
grain size increases with increasing heat treatment
temperature;. The study suggests that in addition to
transformation hardening, age hardening may
likewise be performed to affect and improve the
mechanical and physical properties of Mn-bronze.

LAHAR-CLAY MIXTURE AS INCINERATOR

BRICKS
L. G. Aguilu, PHILIPPINES

Clay has long been used as body and/or
binding material in the production of ceramic
materials including bricks. This study concerns the
effect of limited amounts of lahar on certain
mechanical properties of clay bricks, especially
shrinkage and compressive strength. A 3 by 3 by 3
factorial experiment was run. The study focused on
three mix compositions, 10%, 20% and 30% lahar
balance clay by weight; three grain sizes, -50 mesh -
100 mesh and -200 mesh; three compaction loads, 1.2
and 5 tons; and, three firing temperatures, 700, 900
and 1100 C. Bricks consisting of 2000 g of the
mixture and 200 ml of water were formed in mold
with inside dimensions of 220 mm in length and 100

independent of composition, grain size, amount of

compaction and firing temperature; that only firing
temperature has proportional effect on the brick's
compressive strength; generally, bricks of medium
grain size (-100mesh) registered the highest values of
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compressive strength. - The bricks did not exhibit
cracking or baking even at firing temperature of
11000, the maximum temperature inside
mamnerators. The highest compressive strength of
388 kg/cm?® is higher than that measured (by the
DOST) for pure clay, a condition attributed to
compaction.  In conclusion, the lahar-laced clay
bricks can be utilized as incinerator linings. The
study added another way to maximize the benefits
trom Mt Pinatubo lahar.

BORE-EXPAND TESTING OF ALUMINUM AND
COPPER ALLOY SHEETS AT HIGH
TEMPERATURES

M. Sugamata, T. lwata, |. Kancko, JAPAN

High temperature formability in stretch-
flanging of aluminum and copper alloy sheets has
been studied by bore-expanding tests. Formability
tests were carried out by using an experimental
apparatus in which a blank sheet, die and punch
were heated uniformly at temperatures between RT
and 723K. Fully annealed aluminum alloys (JIS: A
110, A3004, A5052, A5182) and copper alloys (JIS:
C1100, C2200, C2600, C2801) were used as the test
materials. The influence of the shape of punch head
on bore-expansion was investigated by using flat,
spherical and cone shaped punches. Tensile
properties of testing sheets were obtained at cach
testing temperature. Limiting bore-expanding ratio
(LBER) of aluminum alloy sheets increases with
testing temperature, whereas that of copper alloy
sheets decreases . It is shown that LBER values at
various temperatures are correlated to the tensile
clongation. Although LBER values of tested sheets
varied with the shape of punch head, relationship
between LBER and testing temperature is shown to
be relatively the same for three kinds of punch head.
Thus, change of formability in stretch-flanging of
sheets with rising temperature can be evaluated by
using any of punch head.

ON THE EDGE EFFECT OF COMPOSITE
MATERIALS
A. Soyucok, Z. Soyucok, TURKEY

It is considered the half plane reinforcing
with a single semi-infinite layer and it is supposed
that at the edge of the reinforcing layer the self-
equilibrium  continuously  distributed-symmetrical
normal forces act.  In the framework of the
piecewise-homogenous body model with the use of
the exact equations of the linear theory of elasticity

\\

the plane strain state is studied. The boundary
conditions at the edges are satisfied exactly and
studying of the problem is reduced to the solution of
the system of two singular integral equations which
can be solved in principle.

GENERAL TOPICS

TRAINING
SKILLING
C.L. Tadilan, |.A. Picar, M.C. Perfecto, PHILIPPINES

ROUTE TOWARDS MULTI-

The economic crunch in the Asian region
has affected almost every industry. Each industry is
now looking for every section where cost can be
reduced. Industries relying heavily on the use of
power have decided to mothball their plants. Many
have resorted to human resource downsizing or
smart sizing.

Smart sizing option is the careful selection of
limited number of plant personnel to run the
operation. Consequently, these personnel will have
an increased area of responsibility and require higher
level of skills. These newly required skills can be
acquired through proper training,.

Programme for training must be developed
to address different issues to include: the flexibility of
the worker to adopt new or additional knowledge,
the relevance of training course to the present work
environment and the increase in productivity as a
result of training,

Multi-skilling is the term used for a process
of acquiring multiple skills to improve productivity.
[n this paper, the process of multi-skilling as applied
in the PHINMA Group of companies will be
described. [t is envisioned that after a year or two, a
considerable number of workers in the PHINMA
Croup will have two or more skills, a model in
training and development that might also be
effective in other organizations.

STUDY ON DRIVER'S EYE POINT AND
RECOGNITION  BEHAVIOR (BEHAVIORAL
CHANGE OF POINTS OF VIEW WITH/WITHOUT
SUB TASK)

T. Kaiho, T. Sckine, H. Nague, JAPAN

Cenarally speaking, driver’s environmental
situations change so rapidly and arbitrarily that it is
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Con ditteult tomvestigate the driver's behavion nl.
sediction and decision making [ he
ntal study to find
especially

et alim |
vithors perfornu d the expenme
ot the mental behaviors of driving,

W swponsy
tocusing to behavior of points of view and res)

s study was carried out by the sn-mlh'd‘
the vision response test in which the test subject (l|-
dniver pursues indicated marks on the computer
display - At the same time, the subject had to pvrfnrm.
mental calculations of additions, which consist ol

one, two, and three-digit numbers as optional mental

tasks

= s . B
Ihe display surface is divided into 2o

sechions (vertically and horizontally in 5 sections
cach), the subject must move the mouse cursor on the
indicated mark and click as quickly as possible after
recopnizing the indicated mark.

The behavior of the subject revealed as
follows. When the mark is indicated, the point of
view starts to move to catch up the mark, and then
make fine-tuning.  After the mouse cursor stops
moving, the point of view starts to tremble until the
subject will complete to click the target.

I'he mechanism of point of view behaviors
and the responses of subject’s action are discussed
referring to the driving behaviors of identification,
judgement, decision and execution.

FRICTION AND WEAR BEHAVIOR OF
POLYMERS IN OSCILLATING MOTION (2ND
REPORT) - INFLUENCE OF PTFE CONTENT FOR
PEEK

H. Takalashin, A, Saito, 1. Um, JAPAN

In the previous report, the friction and wear
behavior for polyoxymethylene (POM), high density
polyethylene (HDPE) and polyamide (PA) in
oscillating  motion (OM) were reported. The
behavior is dependent on mechanical properties of
polymetric materials. There are two types of the
behavior, one is a lot of wear volume but a bit of the
detormation of specimen for POM and another is a
it of wear volume but a lot of deformation of
specimen for HDPE.

— =~

HEVELOPMENT  OF  CYLINDRICAL gy,
LEMENT
(I-I‘]\'lm.l.', y Nokamra, ¥ Miya ki, JAPAN

In this study, to decrease the *"'lﬂrnmliun of
the polvethere a finite clemeny
is developed, and  linear and

tion ot an elastic tube is analy ze

specimen,
cvlindrical shells

ponlincar deforma , ) |
Tubes are flexible, in light, ant available for pace

ctructure, €8 manipulators, inH(‘itable structures,
and so on. Finite element method is sl_u'mbk, for the
analysis of such deformation. In. the finite element
analysis, shell elements, such as four, eight, or nine
nndés isoparametric shell elements, are generally
employed. However in order to simulate large
deformation of the tube, the tube model must pe
divided into a lot of small elements. This method
results in increase of degree of freedom.  Therefore
the reduction of the degree of freedom with
appropriate numerical accuracy is required to save

the computational time.

In this paper, we propose a cylindrical shell
element. The whole system of the tube is divided
into finite number of cylindrical shells.  The
displacement of the cross section is approximated by
the Fourier series expansion of curvilinear coordinate
along the cross section. Finite element formulation is
carried out based on principle of virtual work.
Analysis of this element can save the computation
time and maintain appropriate numerical accuracy
by means of introduction of Fourier series.

CONCURRENT ENGINEERING ... ANYONE?
O. Unas, PHILIPPINES

Manufacturing is critical to the Philippines’
survival.  However, nowadays success in the
manufacturing sector requires the ability to
consistently produce products of superior quality, at
competitive prices, and with minimum order lead
times.

The concept of concurrency is fundamental
to reducing new product development cycles and to
the strategically planned introduction of product
upgrades and enhancements. The implied
underlying objective is to reduce the cycle time to its
Iof"'csf possible level by designing the product along
with its associated production and inspection
processes at the same time,

; . Concurrent Cnginucring is lms}\d on all
unctions 3 , . = .
working together - Design Engineering,




F

Marketing, Dratting /0 Detailing, NManutacturing
l-'ny‘in\'urin;',, Mechanical Engimeering,  Industrial
Fngincering. Tooling, Process Fngimeering, Materials,
Purchasing, Finance, Packape Design, Distribution,
Field  Service,  Rev o Suppliers,  Customers and
NManagement. The approach is that of a true cross-
functional team. responsible and accurate in results -
pertormance rehabihity, cost, configuration, delivery
and held support

Results cnumber of drawings reduced from
200 to 3 engineering, change time reduced by 80%,
enginecring  drawing  access  time reduced  from
several davs toa tew minutes, complete elimination
ot - physical - mockup, a 700%  process  vield
mmprovement, a 30% savings in inventory costs, an
80% reduction in rework.

Thus, concurrent engineering can effectively
create an environment that promotes continuous
improvement in both customer satisfaction and
bottom-line profitability.

DYNAMICS AND ROBOTICS

AN INVESTIGATION INTO THE STICK.-51.1P
EFFECT OF PNEUMATIC ACTUATORS
G.H. Liun, P. Chua, SINGAPORE

Pneumatic actuators are widely wused in
industrial automation activities and a full knowledge
of its dynamic performance characteristics under
changing operating conditions is particularly useful
in modeling pneumatic servo-positioning systems or
in establishing preventive maintenance procedures
tor pneumatic control systems,

This paper describes an experimental study
to evaluate the operating conditions in which stick-
slip phenomenon may occur in pneumatic actuators.
Generally, the  occurrence of stick-slip during
operation is undesirable because the motion of the
preumatic actuator  becomes jerky.  Experiments
were carried out to study the influence of piston seal
materials, piston seal design, cylinder operating
pressure and velocity, and the presence or absence of
lubrication upon pneumatic actuator performance. It
15 found that the velocity of the pneumatic piston has
a predominant effect in actuator motion.  This is
particularly pronounced when the actuator velocity

15 at 0.1 m/s or below,  In addition, minimizing, the

w\

friction force between the piston seal and cylinder
barrel such as the use of lubricant has a positive
eliect. However, a large amount of lubricant does
not appear to improve actuator performance further.
Furthermore, it is found that the use of Viton seal
appears to produce higher friction forces among, the
three seal materials tested.

APPROXIMATING CARTESIAN  STRAIGHT
LINE PATH IN SCARA ROBOT JOINT SPACE
USING CLOTHOID CURVES

I Salowdor, PHILIPPINES, 1. Makino, JAPAN

The path or locus of motion of the end--
effector of an industrial robot is naturally planned
and represented in Cartesian space. To effect the
actual motion of the robot from one Cartesian
position to another requires, however, coordinated
movements of the actuators attached to the robot
links which arce in turn naturally defined in the
robot’s joint space.  The joint space coordinate
corresponding to a given Cartesian position are
computed by inverse kinematics. The conversion
and complexity of the inverse kinematic computation
will depend specifically on the robot’s physical
configuration.

In this research, we present a new method
for approximating a Cartesian straight line path in
SCARA robot joint space sing piecewise clothoid
curves.

Empirical tests, using the dimensions of an
actual SCARA robot, were performed to analyze the
performance of the proposed approximation method.
Five horizontal lines and five vertical lines from the
SCARA robot’s standard working area have been
tested as the ideal lines. The number of sampling
points for each line was varied, specifically, each line
was divided into an equal length segments, where n

2,4,5.8,10, 20. The errors were computed as the
difference between the actual and approximated x
coordinates (for vertical lines), and the actual and
approximated y coordinates (for horizontal lines). As
a representative example, cach horizontal line was
subdivided into 10 equal length segments vielding 11
sampling points.  The absolute maximum  error
abtained for H1, 2, H3, H4 and H5 are 0.00033mm,
0.00045mm, 0.00048mm, 0.0007Tmm and 0.00350mm
respectively. These errors can be considered as small

and acceptable for most practical purposes.
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i results
pertormance, reliability, cost, configuration, delivery
and hield support

Results number of drawings reduced trom
200 to 3, engineering change time reduced by 80%,
engineering  drawing access time  reduced fron
several days to a few minutes, complete climination
of  physical - mockup, a 700% process  vichd
mprovement, -a 30% savings in inventory costs, an
80% reduction in rework

Fhus, concurrent engineering can effectively
create an environment that promotes continuous
improvement in both  customer satisfaction
bottom-line profitability

and

DYNAMICS AND ROBOTICS

AN INVESTIGATION INTO THE STICK-SLIP
EFFECT OF PNEUMATIC ACTUATORS
G.H. Lo, P. Cluta, SINGAPORE

Pneumatic actuators are widely used in
industrial automation activities and a full knowledge
of its dynamic performance characteristics under
changing operating conditions is particularly uscful
in modeling pneumatic servo-positioning systems or
in establishing preventive maintenance procedures
for pneumatic control systems.

This paper describes an experimental study
to evaluate the operating conditions in which stick-
slip phenomenon may occur in pneumatic actuators.
Generally, the occurrence of stick-slip during
operation is undesirable because the motion of the
pneumatic actuator  becomes jerky.  Experiments
were carried out to study the influence of piston scal
materials, piston seal design, cylinder opcrating,
pressure and velocity, and the presence or absence of
lubrication upon pneumatic actuator performance. [t
is found that the velocity of the pneumatic piston has
a predominant effect in actuator motion. This is
particularly pronounced when the actuator velocity
Lis at 0.1 m/s or below. In addition, minimizing the

-

T 3

ticton force botween the prstomn seal and cyhinder
Darel such s the use of Tubricant has a |'H'-I|l\t'
cect However, o large amount of lubricant dos
notappear o mprove actuator pertormanee frrther
Furthermore, it s tound that the use of Viton seal
appears to produce higher friction forces amony, the
three seal materiale tested

APPROXIMATING  CARTESIAN - STRAIGHT
LINE PATH IN SCARA ROBOT JOINT SPACE
USING CLOTHOID CURVES

FoSaloador, PHITIPPINES, T Mukimo, JAPAN

[he path or locus of motion of the end--
ehiector of an industrial robot s naturally planned
andrepresented in Cartesian space. To effect the
actual motion ot the robot from one Cartesian
position to anathe requires, however, coordimated
movements ol the actuators attached to the robot
links which are in Lurn naturally defined in the
robot’s jomt space [he joint space coordinate
corresponding Lo o piven Cartesian - position are
computed by inverse kinematics.  The conversion
and complexity of the inverse kinematic computation
will depend  specifically - on the robot’s  physical
configuration.

In this research, we present a new method
for approximalting a Cartesian straight line path in
SCARA robot joint space sing piccewise clothoid
curves.

Empirical tests, using the dimensions of an
actual SCARA rabot, were performed to analyze the
performance of the proposed approximation method.
Five horizontal lines and five vertical lines from the
SCARA robot's standard working area have been
tested as the ideal lines. The number of sampling
points for cach line was varied, specifically, each line
was divided into an equal length segments, where n
=2,4,5,8,10, 20. The errors were computed as the
difference between the actual and approximated x
coordinates (for vertical lines), and the actual and
approximated y coordinates (for horizontal lines). As
a representative example, cach horizontal line was
subdivided into 10 equal length segments yielding 11
sampling points.  The absolute maximum error
obtained for H1, H2, H3, H4 and H5 are 0.00053mm,
0.00045mm, 0.00048mm, 0.0007Tmm and 0.00356mm
respectively. These errors can be considered as small
and acceptable for most practical purposes.

_
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approximations were oblained
trom the

) imi .
Furth “el.lmm‘"y numerical tests performed.
; €T experiments, however, still need to be
performed on an actual SCARA robot.

;‘)\L\J INITIAL DESIGN OF A PICK AND PLACE
Wl'El]-th:/[‘lth'f]ALLY CONTRQLLED ROBOT ARM
ER o - MOVEMENT MECHANISM

K. Argmmosa, M. Dakmmy, PHILIPPINES

~ Pickand place robot arm is the simplest type
of md.ustrial automation used in manufacturing
operano‘n. Robot arm may either be pneumatically,
hydraulically or electrically controlled. They are

described as simple because of the nature of their
movement.

The most economical among the three
controls is the pneumatically controlled pick and
place robot arm. However, to increase the possible
movement of the robot arm (degrees of freedom)
there must be a corresponding increase of actuators
(Pneumatic cylinders). Increasing actuators tends to
increase the weight of the arm, at the same time
adds cost to the unit due to additional components
that may be needed.

This paper presents a mechanism designed
to increase the available movement of a pick and
place robot arm without adding additional actuators
(pneumatic cylinders). Performance test results
show that the prototype was able to increase its
movement and was able to perform its task without
the addition of any actuators.

FINITE ELEMENT ANALYSIS OF A PQFP
PRINTED CIRCUIT BOARD ASSEMBLY
P.K. Fok, E. F. Yap, Q.]. Yang, G.H. Lim, SINGAPORE

Surface Mount Technology (SMT) is fast
becoming the assembly technology of mounting solid
state devices to printed circuit board (PCB), replacing
the pin-in-hole (PIH) technology. Dynamic effects
arising in an electronic package, whether owing to
environmental, manufacturing, shipping, or other
causes, may result in large vibration amplitudes
being sustained by the package. These vibrations are
transmitted throughout the PCB, inducing stress in
the connectors, modules, and perhaps most
importantly, the leads and solder joints attaching the
modules to the PCB. Over stressing any component
of a populated PCB can lead to performance

ation and possibly to the complete fayly,, of

degrad ,
4 Thus, an Und(‘rslandmg of 1,

the system. :
mechanics of these phenomena is most impory,

and appropriate.

The objective of the paper is to model ang
analyze the PQFP-PCB assembly using finite elemen,
analysis. For the finite element modehng, a two-leye|
sub-modeling technique was employed in the mogy
of the board, leads and ceramic modules. The fir
level of this sub-modeling method is to model the
lead and solder joint so as to obtain the effectiye
stiffness of the element that has effective stiffnes,
coefficient obtained in the first level SUb-modeling_
In order to verify the finite element results, ap
experimental modal analysis of the PCB assembly js

conducted.

From the results presented in this paper, we
can arrive at the following two conclusions. Firstly,
the sub-modeling approach was found to be an
effective method of simplifying a complex finite
element model. Secondly, a relatively good
correlation between the finite element model and the
modal analysis result was established by comparing
the mode shapes and natural frequencies.

INTELLIGENT SYSTEM TECHNOLOGIES FOR
CONTROL OF A WALKING ROBOT
R. Atienza, M. Ang Jr., SINGAPORE

Legged robots are continuously gaining
popularity because of their ability to travel on
uneven terrain making them suitable for many types
of environments. To develop the ability to walk on a
variety of surfaces, a legged vehicle must have a
robust controller.. The overall control of walking
robots range from high-level tasks such as navigation
and planning to low level capabilities such as motion
coordination of the legs and servo-control of each
joint. Two popular paradigms for intelligent control
have been proposed far; the behavior-based and the
knowledge-based controllers. The knowledge-based
approach emphasizes on building modules for
sensing the environment, molding it, planning based
on this perceived model and executing the planned
action to achieve a certain task. The behavior-based
approach is more superior in terms or response time,
modularity, and robustness. A Dbehavior-based
controller is made of several layers of modules that
operate at increasing level of competence. Each level
of competence is composed of several task-achieving

\
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behaviors o modules aiteracting with cach other
and the eny ponment to achieve o certoanm )'.l'.\l When
contronted Dyoasdyvnamic enviconment, o behavion-

Pased rebot canreact fast becanse of  the direct

“‘ul‘lll\_\'. between ats behaviors and the SUNSC slales

It can also handle unpredictable situations 1o o larpe
entent because 1ts behaviors try to achiove a mmmu.n
goal withoul restiicting themselves  within a
l‘lnlvllnvd set of rules: The robot controller can e
bunlt incrementally, thus making, il highly modular

and casy to construct

In - the  Department  of  Mechanical
Engineering at the National University of Simgapaore,
we have developed a general framework  for
behavior-based  control [he controller has been
implemented in a real time on a four legged robot
(T\.i/\l\)(']) 1 ﬂ\l\‘gl\ !lil‘\r’ll],’J behav 1015 arc h“ill one b\.'
one and incrementally added in a simple priority-

based and  subsumption architecture. I his
architecture allows output of certain modules to
“subsume” those of other modules.  From  the

interaction between these modules our quadruped is
able to walk on uneven terrain.

For MARC-1 to walk, the following levels of
competence are required:  Rest, Standup Pose,
Walking on Uneven Terrain, and Detecting and
Manuevering around Obstacles. To be able to move
the legs and body, module Servo Control is
developed. It is a low-level fuzzy logic control
system that drives all joints in a synchronized
manner to achieve their desired positions. The
second behavior developed name GoHome enables
the robot to achieve home or rest position during
start up by locating the origin of each joint. Standup
module is built next so that the quadruped can
assume standing up posture from its rest position.

Once the quadruped can already stand up,
the next set of behaviors has something to do with
walking on even terrain. This includes Upl.egy,
Advance Legx, DownLegx, Walk and Balance. To
collect data from sensors, Fsensor, IRSensor and
RPSensor are added. By analyzing, these data, the
quadruped is able to detect, step over and avoid
obstacles while maintaining its body plane normal to
the gravitational vector using Collidelegy,
FootxForce, RPxBalance and Adjust RPH. Each of
these modules can be described in terms of its
function(s) or behavior(s) depending on the sensor
mputs

Interaction between behaviors is through a
common communication line.  The goal of every

-

r o 3

moduale 15 10 prab the communication line and pass
s oulpul messape to the other moduoles. Arbitration
on which module can use the communication line 15
determined  through priority and first-come-first-
served basiy We use an encircled “s” to implement
the priority basis. It means that the output line of the
module  without an arrow entering ‘s’ can  be
suppressed /enabled by the upper module can also
suspend /- wake up the operation of the lower
module. On the other hand, an encircled ‘e’ means
that all modules connected to it have equal priorities.
When a module is writing on the output line, the rest
wails  for its  completion  (first-come-first-served
basis).

One test demonstrated MARC-1 quadruped
walking forward on a 2-m path with a 5cm high, 1m
wide and 1.5m long obstacle. The flexibility of the
control architecture has also been demonstrated
when a simple navigation capability was added.
Here, MARC-1T traced the sides of a 2m by 1.8m
enclosed rectangular area with a 5cm high, 30cm
long abstacle inside.

A STUDY OF VIBRATION INTENSITY
MEASUREMENTS IN PLATES

M. Nukajimua, M. Okano, JAPAN

Vibration intensity is defined as vibrating
energy flow. It is expected to be useful to know
excited points and transmission paths. In recent
years, measurement methods of vibration intensity is
under study.

We took notice of transverse vibration and
made a experiment to measure vibration intensity in
plates.  The purpose of this study is to find
cffectiveness of one dimensional wave's theory at
plate.

ON EXPRESSION OF HUMAN BODY MOTION
I Sakata, T Nishiora, Y. Wada, M. Itoh, S. Yanagi
[APAN

It is important to express exactly a human
body motion on a study of a human motion. If we
can neglect a small deformation or distortion at a
human joint, a human body is replaced by the
mechanical link system.  Since a human joint is a
spherical or pinned type, a human body motion is
performed by the superposition of a relative
rotational motion at each joint.  We discuss the
method of resolving a relative rotational motion on a

_J
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poorrnnd
! ™

AN INITIAL DESIGN OF A PICK AND PLACE

PNEUMATICALLY CONTROILED ROBOT ARM

WITHMULTI- MOVEMENT MECHANISM
Argamosa M Dakanay, PHILIPPINES

Pick and place robot armuis the simplest type
used in manufacturing

t industnial automation S
operation Robot arm may either be pm'ummmll\.
hyvdraulically or electrically controlled.  They are
descnbed as simple because ol the nature of therr
movemoent

economical the three

The most among
controls 15 the pneumatically controlled pick and
place robot arm. However, to increase the possiblc
movement of the robot arm (degrees of freedom)
there must be a corresponding increase of actuators
(Pneumatic cylinders). Increasing actuators tends to
increase the weight of the arm, at the same time
adds cost to the unit due to additional components

that may be needed.

This paper presents a mechanism designed
to increase the available movement of a pick and
place robot arm without adding additional actuators
(pneumatic cylinders). Performance test results
show that the prototype was able to increase its
movement and was able to perform its task without
the addition of any actuators.

FINITE ELEMENT ANALYSIS OF A PQFP
PRINTED CIRCUIT BOARD ASSEMBLY
P.K Fok F.F. Yap, Q.J. Yang, G.H. Lim, SINGAPORE

Surface Mount Technology (SMT) is fast
becoming the assembly technology of mounting solid
state devices to printed circuit board (PCB), replacing
the pin-in-hole (PIH) technology. Dynamic effects
arising in an electronic package, whether owing to
environmental, manufacturing, shipping, or other
causes, may result in large vibration amplitudes
Iwing sustained by the package. These vibrations are
sransmitted throughout the PCB, inducing stress in
the  connectors, modules, and perhaps most
smportantly, the leads and solder joints attaching the
modules to the PCB. Over stressing any component
of a populated PCB can lead to  performance
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[he objective of the paper is to model ap
walyze the PQFI-PCB assembly using finite elemeny
i he finite element modeling, a two-leyg|
cub-modeling ted hnigque was employed in thl.- model
of the board, Jeads and The Firgy
level of this cub-modeling method i to model the
lead and solder joint so as to obtain t'hv effective
tiftness of the element that has etfective stiffness
btained i the tirst level "Uh'm“dt‘ling.

vertty  the finile clement results, an
lvsis of the PCB assembly s

analysis Fort

{ coramic modules.

coefficient ©
In order to
l'\pvrimuntnl modal ana

conduc ted

From the results presented in this paper, we
can arrive at the following two conclusions. Firstly,
the sub-modeling approach was found to be an
effective method of simplifying a complex finite
element model. Secondly, a relatively good
correlation between the finite element model and the
modal analysis result was established by comparing
the mode shapes and natural frequencies.

INTELLIGENT SYSTEM TECHNOLOGIES FOR
CONTROL OF A WALKING ROBOT
R. Atienza, M. Ang Jr., SINGAPORE

Legged robots are continuously gaining
popularity because of their ability to travel on
uneven terrain making them suitable for many types
of environments. To develop the ability to walk on a
variety of surfaces, a legged vehicle must have a
robust controller.. The overall control of walking
robots range from high-level tasks such as navigation
and planning to low level capabilities such as motion
coordination of the legs and servo-control of each
joint. Two popular paradigms for intelligent control
have been proposed far; the behavior-based and the
knowledge-based controllers. The knowledge-based
approach emphasizes on building modules for
sensing the environment, molding it, planning based
on this perceived model and executing the planned
action to achieve a certain task. The behavior-based
approach is more superior in terms or response time,
modularity, and robustness. A behavior-based
controller is made of several layers of modules that
nperato at increasing level of competence. Each level
of competence is composed of several task-achieving
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It can also handle unpredictable situations to alarpe
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| he robot controlle can be
Puilt incrementally . thus making it highly modular
and vasy to construct

L‘I\\h‘hlhﬂ set of rules

In the Department of Mechanical
Engineering at the National University of Singapore,
we  have dl.’\'l‘]\‘l‘(‘d a general tramework  fog
behavior-based control.  The controller has been
implemented in a real time on a (our legpeed robot
(MARC-1) Task-achieving behaviors are built one by
one and incrementally added in a simple priority-
based and  subsumption architecture. [his
architecture allows output of certain modules to
“subsume” those of other modules.  From the
interaction between these modules our quadruped is
able to walk on uneven terrain.

For MARC-1 to walk, the following levels of
competence are required: Rest, Standup Pose,
Walking on Uneven Terrain, and Detecting and
Manuevering around Obstacles. To be able to move
the legs and body, module Servo Control is
developed. It is a low-level fuzzy logic control
system that drives all joints in a synchronized
manner to achieve their desired positions. The
second behavior developed name GoHome enables
the robot to achieve home or rest position during
start up by locating the origin of each joint. Standup
module is built next so that the quadruped can
assume standing up posture from its rest position.

Once the quadruped can already stand up,
the next set of behaviors has something to do with
walking on even terrain. This includes Upl.egy,
Advance Legx, DownlLegx, Walk and Balance. To
collect data from sensors, Fsensor, IRSensor and
RPSensor are added. By analyzing, these data, the
quadruped is able to detect, step over and avoid
obstacles while maintaining its body plane normal to
the  gravitational vector using  Collidelegy,
FootsForce, RPxBalance and Adjust RPH.  Each of
these modules can be described in terms of its
funchion(s) or behavior(s) depending on the sensor
imputs

Interaction between behaviors is through a
common communication line.  The goal of every

\_

module s o prab the communication line and pass

IS output message o the other modules. Arbitration
on which module can use the communication line is
determined through priority and  first-come-first-
served basis. We use an encircled ‘s’ to implement
the prionity basis. [t means that the output line of the
module without an arrow entering ‘'s” can be
suppressed/enabled by the upper module can also
suspend / wake up the operation of the lower
module. On the other hand, an encircled ‘e’ means
that all modules connected to it have equal priorities
When a module is writing on the output line, the rest

wails tor its - completion  (first-come-first-served
basis)

One test demonstrated MARC-1 quadruped
walking forward on a 2-m path with a 5cm high, 1Tm
wide and 1.5m long obstacle. The flexibility of the
control - architecture has also been demonstrated
when a simple navigation capability was added.
Here, MARC-1 traced the sides of a 2m by 1.8m
enclosed rectangular area with a 5cm high, 30cm
long obstacle inside.

A STUDY OF VIBRATION INTENSITY
MEASUREMENTS IN PLATES

M. Nakajima, M. Okano, JAPAN

Vibration intensity is defined as vibrating
energy flow. It is expected to be useful to know
excited points and transmission paths. In recent
years, measurement methods of vibration intensity is
under study.

We took notice of transverse vibration and
made a experiment to measure vibration intensity in
plates.  The purpose of this study is to find
ctfectiveness of one dimensional wave's theory at
plate.

ON EXPRESSION OF HUMAN BODY MOTION
T. Sakata, T. Nislimura, Y. Wada, M. Itol, S. Yanagi
JAPAN

It is important to express exactly a human
body motion on a study of a human motion. If we
can neglect a small deformation or distortion at a
human joint, a human body is replaced by the
mechanical link system.  Since a human joint is a
spherical or pinned type, a human body motion is
performed by the superposition of a relative
rotational motion at each joint.  We discuss the
method ot resolving a relative rotational motion on a
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F UNICYCLE

IHE CONTROL ANALYSIS O

ROBOT
A1 Tumura, QO Miclaharu

JAPAN

of “the control analvsis
robot model that we
is studv 1s to
So in

This report describes
by using unicvcle
The ultimate goal of th
an can ride a unicycle well.
thic studv, we took notice of two motions. They are
pedaling and steering.  Then, we made a unicvcle
robot as doing the motions. The robot quickly steers
a tire and swinging back and forth to keep 1ts
balance. So we designed the control system for the
unievcle robot by using optimal control theory: We
researched whether the method is valid for
controlling the unicycle robot.

of unicvele
SUELt \fv.‘d

explain how hum

DYNAMIC ANALYSIS OF CABLE- MEMBRANE
STRUCTURES WITH SLACKENING MEMBERS

Y. Miyazaki, Y. Nakamura - JAPAN

The critical problems in simulating
geometrically nonlinear motion  of cables and
membranes by finite element method are reviewed
with numerical examples, ie. the problem of
slackening and time-integral scheme. A nonlinear
finite element formulation of dynamics of cables and
membranes is presented which can describe the
slackening of cables and membranes. The proposed
finite element method satisfy the condition that the
change of the total energy is kept equal to the
external work acting on the structure through the
numerical simulation. So the numerical instability of
the time integral scheme dose not appear unless the
motion is really instable.

A REVOLUTE ARM MOUNTED ON AN X-Y

COORDINATE PLANE
E. Guison, Jr, PHILIPPINES

Most manipulators presently have limited
degrees of freedom thereby decreasing its work space
or work envelope. The aim of this studv is to
develop a low cost manipulator that integra'tus and
combines the revolute and the Cartesian coordinate
manipulator’s structure and degrees of freedom to
create a manipulator with the capability of working
in a large work space. The result is a fully functional
revolute robot mounted on an X-Y coordinate plane.

\

L maodeled as that of a human -
that 15 com | of the shoulder, the elbow ap the
é [he wrist or end  effector  has thre.
the pm-h. the roll and the B The
bly of the arm can be rotated lhmu”h e
base and can be translated in the X-Y direcy,
within a given coordinate plane. It can place ang
pick an object, with a maximum weight of 150 "
point to a It 'can be operated o
pmgmmmvd manually to nh'rl\'cl a given set of
nte using the manipulator’s software, The
an option to run the programmey
movements contnms-usl\‘ or up to ascertain number
of repetitinnF- Accuracy .and repeatability of the
is dependent mainly on the mechanical
svstem. Based on the results, 100% accuracy was
achieved on the X, Y, Base, Forearm, and Pitch
movement due to a satlsfactnry mechanical design
with 2mm tolerance. However the roll movement
only achieved a 65% accuracy at 2Zmm tolerance due
to backlash and errors in the fabrication of the roll
mechanical parts. Due to the increase in degrees of
freedom , the manipulator had a large working
envelope and working space as compared to the
single revolute arm, and Cartesian coordinate arm

| he revolute arm
l'l[l\{‘\

wrist
movements,
whole assem

. sther
from one not

moveme
software also has

system

manipulator.

VISION ASSISTED SCARA (SELECTIVE
COMPLIANCE ASSEMBLY)

P. Lim, S. Lim, E. Luna, |. Sotto, C. Syling,
PHILIPPINES

This paper presents the design, development
and testing of a Selective Compliance Assembly
Robot Arm (SCARA) which can differentiate and sort
seven basic shapes using a vision system. The vision
system consists of two parts: an image capture and
processing system and a neural network Dbased
identification system.

The robot arm was designed and
demonstrated 100% point to point accuracy with a
tolerance of 1Tmm. The control hardware and
software were designed and tested being linked to
the vision system.

The vision system consists of video capture
hardware and image processing software which
captures the image of the test shapes and segments,
and processes and feeds them to the neural network.
T|_16‘ neural network matches the test shape with on¢
of the seven pre-trained test shapes and feeds this

information to the robot arm control system.

12




The neural network was trained using a

back pmpagdhnn algorithm utilil.ing a training set of
140 samples. The samples were taken from Caplured
images of the seven basic shapes using the image
capture and processing system. The neural nvlwnr,k
has been trained such that it can identify all s
basic shapes regardless of orientation.

ven

Test results show that the system achicved
100% recognition of the seven test shapes in 100 test
runs. The system also proved stable, running for an
aggregate of eight uninterrupted one-hour cycles
without experiencing any malfunction

NEURAL NETWORK  APPLICATION TO
PATTERN RECOGNITION
E. Dadios, PHILIPPINES

Artificial neural networks have been widely
researched and numerous applications have been
proposed. Since the potential of vision system to
control problems and robotics was recognized, the
topic of pattern recognition has received much
interest. Pattern recognition has many important
applications in such areas as optical coding, character
reading, factory robotics, and analysis of areal
photographs. This paper investigates the capability
of artificial neural network to identify and recognize
different sets of patterns. The English alphabets have
been used as patterns to be identified, making the
problem complex because the neural networks need
to identify 26 varying characters. The alphabets are
linearized into grid pixels in binary format and
stored into pixel-matrices. The learning process uses
a teacher that maps a character pixel-matrix pattern
into an SCII format.

In this work, the standard learning protocol
assumes that by making an educated guess one
chooses a network and trains it to make the correct
responses for a restricted number of "teaching
examples in terms of a learned task. It is expected
that the trained netwrok will generalize information
from the training set and use it to correctly identify
new examples of the same task. The objective of this
research is to use a feedforward neural network to
recognize complex patterns of literal characters by
mapping pixel-matrix patterns corresponding to
ASCII codes. The characters identified by the neural
networks are displayed on the computer monitor.
Results of the experiments shows that the neural
network able to recognize the patterns even on noisy
environments.

j\

IMI'A(”I' CLOSURE OF PLANAR OPEN CHAINS
S Hazarika, S Mukherjee, JAPAN

. On going  from “no-grasp”  to “grasp”,
tingers cannot be positioned with perfect control of
force and location for every element in contact with
the object. During this transition impact generally
oceurs. We investigate this impact situation for a 2-
finger 4-dof planar hand, and present equations to

analyse it. Simulation results of the whole system is
presented.

STUDY ON OPTIMUM RESULTANT FORCES IN
INDIVIDUAL TIRES OF THE VEHICLE AT
BRAKING IN TURN (STABILITY ANALYSES IN
BRAKING SITUATIONS OF ARTICULATED
ROAD TRAINS

T. Sckine, H. Nagae, [APAN

The stability and the controllability of road
trains are important to secure the traffic safety. In
this paper, the main object is to make clear
systematically for the articulated road train’s peculiar
problems a ‘Jackknifing’. By employing the quasi-
static problem into the rigid vehicle theory for the
simplification of the calculations, the statistical
stability on articulated road train are carried out by
calculations for the new index as static margin of
tractor. The results revealed that articulated road
train is able to achieve the critical deceleration ratio
without wheels lockup when the maximum
authorized payload put on center of loading
platform, and it is suited in fact.

SOME ENERGY AND POWER ANOMALIES IN
SIGNAL ANALYSIS
A.V. Estalilla, PHILIPPINES

A passive LC network (the electrical analog
of a non-dissipative spring-mass system) is shown to
produce the following anomalies: (a) an input signal
of finite energy content gives an output signal of
infinite energy content, and (b) an input signal of
zero average power causes an output signal of
nonzero average power, apparently violating the law
of energy conservation.
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MFASURFMENT AND CONTROI

SOME APPLICATIONS OF TERRADYNAMIC
METHODS
[V Somonow, Y. Binn, O. Kharroshkm , RUSSIA

In addition to the known ideas oriented on
astrophysical researches and many other piece
technology, the kinetic systems are suggested for:

(1)  control influence over active volcano
with-aim of the prevention of catastrophic events by
penetration of weak spots on the volcano walls;

(2) rapid and economic formation of deep
prospect-holes and wells;

(3)  impact-penetration experiments with
Near-Earth Meteoroids; and

(4) large impact onto danger asteroid by
massive impacter produced from cosmic debris.

These based on analyses of refraction-
penetration phenomena and rectilinear or in-plain
motion of rigid shapes of revolution or group of
projectiles in natural media at sub-and-supersonic
velocity by various methods.

In the theoretical field the asymptotic
approaches to elastoplastic flow around sharpened
and blunted bodies without and with influence of
cavitation are developed. The efforts were expanded
to prove the empirical polynomial representation for
forces and to provide the optimal and stable deep
penetration. The curve trajectory is often watched in
axially symmetric experiments. Consequently, the
stability of rectangular high-velocity penetration is in
question. Using a mathematical model of the rigid
body in-plain motion with influence of asymmetric
cavitation, the criteria of the stability are deduced by
Liapunov’s method both for the full wetting and for
appearance of the small free zones on the lateral
surface of an elongated body. Estimate of maximum
pressure, temperature and drag force are deduced for
a blunted shape at the supersonic motions in

condensed medium.

The pioneering empirical laws of refraction
ricochet, penetration and  crater formation are
discovered at the normal and oblique enter of

different compact shapes or groups of rigid or

deformable bodies in some terrestrial media. The

both  the s;m;]_”;ﬁ

refraction  laws  passes .
ditterence trom the opllcal ones So. the intermedia-.

case ot a partial nicochet is rev ealed in case of grogp
W icke

of projectiles arranged in single file
possibilities of crater architecture control are provey

in these tests

LASER SPECKLE INTERFEROMETRY
A PRECISION MEASURING TOOL FOR

INDUSTRY
H. L. Yadac, B. Chaudhuri, INDIA

The conventional design analysis  of
engineering components assumes a defect free
structural geometry and determines the relationship
between the applied load and maximum stress that
develops in components. Safe design is achieved by
making sure that the maximum stress is less than
ultimate stress of the materials.  Experiments
performed on glass fibers led to the conclusion that
the strength of real materials is much smaller than
their theoretical strength. In an effort to explain these
phenomena, a new design philosophy known as
fracture mechanics was introduced which is based on
the realistic assumption that all materials contain
crack-like defect / flaw which constitutes the nuclei
of fracture initiation. In such engineering materials,
the crack tip is highly stressed region from where
crack initiation takes place. Therefore, the study of
the displacement and stress field around the crack
tip becomes very important for determining fracture

parameters.

To study the strain/stress field around the
crack tip, a number of experimental methods are
used, including both point by point methods and
whole field methods. Electrical strain gauge, dial
gauge, extensometers, etc. are the most common
instruments used for analyzing crack tip strain fields
by point method. These instruments have
disadvantage of being contact type. For the whole
field analysis of the strain/stress around the crack
tip, photoelasticity, and metro interferometric
techniques have been used over past many years.
From last few years speckle interferometry and
speckle photography are being investigated for the
study of displacement held around the crack sip. By

usiqg speckle photographic technique we can
st.ralght away measure the crack opening
displacement (COD) and crack tip opening

displacement (CTOD).

\
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APPLICATION OF FUZZY LOGIC TO CONTROL
A PRESSURELESS BOTTLE COMBINER
E. Calilung, PHILIPPINES

The present bottle-handling  machines
utilized by the beverage bottling industry are
automated using PLC's or programmable logic

controller both at the individual machine level and at

the system level. While ladder-logic  based
automation  programs for PLC's offer  vast
improvement in terms of flexibility and case of

traditional hard

control implementation over the
wired control logic, recently developed intelligent
controllers such as fuzzy logic demonstrate
significant improvements in speed and accuracy as
well as intelligent capabilities such as learning and
performance optimization.

In this study, a pressureless combiner for
glass ‘bottles was designed and fabricated for
automatic control using PLC. A fuzzy logic control
program was developed in Visual Basic and
interfaced with the pressureless combiner PLC using
FIX SCADA software from Intellution. The
pressureless combiner and fuzzy logic control was
tested by running in a full-scale conveyor test loop.
Preliminary performance results showed that the
performance of the fuzzy logic controlled combiner
was at par with ladder logic implemented control,
particularly at stable input and output bottle flow
rate. Tests will also be conducted under varying
upstream and downstream bottle flow conditions
wherein the fuzzy logic controller is expected to
perform better.

MEASUREMENT AND CONTROL OF BRIDGES
DURING CONSTRUCTION AND LONGTERM
T. Javor, E. Javor, SLOVAKIA

Various applications of the stress-strain
control during construction and long-term service
life of prestressed concrete bridges have been made.
The safety of these structures is analyzed 'using
embedded  vibro-wire gauges, thermometers,
repeated NDT concrete quality control, and creep-
shrinkage samples. Experimental stress analysis of
concrete bridges is made indirectly by evaluation of
material constraints and calculating stresses from
measured strains. The influences of temperature and
humidity on creep, shrinkage and modulus of
elasticity are examined. A portable: measuring
system consisting a microcomputer and portable

measuring equipment (printer and plotter) was
developed and used.

The paper will show the results of the
observation of various cantilever and cable-stayed
bridges, like the largest concrete bridge in Slovakia
crossing the river Danube in Bratislava during
construction by help of over 360 embedded
acoustical vibro-wire gauges and other equipment.
The strain history of a cast in place cantilever
prestressed concrete bridge as well as the history of
hydration heat during concreting show the very
important results for the designer and research
engineers. The course of strains and deflections
during 40 years of traffic gives us the possibility by
mathematical correlation new formulas to predict the
service life of the concrete bridges, and their bridge
capacity rating.

MATHIEU’s STABILITY CHART BY
NUMERICAL INTEGRATION
C. Nakhaic-Juzar, B. Shiari, N. Anranifard, IRAN

We have developed an algorithm based on
integral of energy and numerical integration to
predict the stability regions of Mathieu’s equation
v+a.x-2b.x.cos(2r)=0 for large b in a-b plane.
Especially, it have shown that one could find any
point on the boundary of stability more accurate than
any other methods, but not faster. Graphics of these
stability regions are presented based on extensive
computation.

A standard procedure for investigating the
stability of a periodic motion in an autonomous
nonlinear system involves linearizing in the
neighborhood of the periodic motion, resulting in a
linear differential equation with periodic coefficients,
i.e. Floquet theory. The most comprehensive treated
of classical methods for analysis of the Mathieu
equation has been given by McLachlan. [t is known
that the Mathieu’s equation could have periodic
solution depending on parameters a4 and b and
indepgndent on initial conditions, due to the linearity
of the equation.

The relationship between a and b for
periodic solution generates a graph which names the
stability chart. The relation could be developed
analytically by Fourier coefficients and/or Poincare-
Lindstad perturbation methord, but both of these
methods cannot predict the stability chart for large b.

\
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In this rescarch, the electrical power system
fault simulation includes diagnostic and calculation
Here, the Al software is capable of determining the
tvpe of fault that occurred, the location of this fault,
and the reason of this fault. The calculation of the
fault currents and voltages is necessary to evaluate
the condition of the entire power system (ic, o
identify the affected equipment due to this fault).
From these numerical values the Al software can
pinpoint the effects of the fault to the power system
(i.e.. to determine the damage equipment). One ot
the important capabilities of this rescarch is it can
simulate an electrical ower system to undergo into
ditferent tvpes of faults in order to get prior
knowledge of the protective device necessary Lo
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ASTUDY OF A SURFACE INSPECTION SYSTEM
IN A HOT ROLLING LINE FOR STEEL
rrRODUCTS

I Sugunoto, JAD'AN

[he steel industey s constantly bving, to
reduce production cost and improve quality by
making  the  steel manulacturing - processes
continuous and taster. Cuarrently, the rolling process
is not vel appreciably automated.  The inishing
processes involve many tasks ditficalt to automate,
such as detect inspection and repairing the detected
defects, Tnorecent years, however, many automated
and labor-saving systems have been developed 1on
use in the finishing processes. The surlface defect
inspection ol steel products is the largest bottleneck
in the finishing process. This paper describes an
inﬂp.m'linn system of steel surtace detects for larpe
sections, such as wide tange beams and 1 - beamy
Fhis system is based onapplicd radiant light and 11
senses the temperature deviation caused by defects
'l he wavelength of the detector s optimized to
improve  the  signal-to-noise  ratio, An optical
attenuator was developed to compensate for the
?\nm\'n.lumpvmlurv distribution across the product
immediately atter rolling, This paper describes basie

"
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L-\pcﬂmt’”t“l results for detecting the defect for 4 hot
rolling line on steel products
( )

\IEASUREMENT OF STATIC AND DYNAMIC
SUBN“CRON DEFORMATION BY
'IOLOGRAPHIC INTERFEROMETRY

H ”afhlgﬂc‘hl, Y. Slumborn, JAPAN

Holographic interferometry can measure
otatic and dynamic deformation of complicated
objects which have a rough surface, and the accuracy
of measurement is around 1/2 a wavelength of the
light source. It is widely applied to various
engineering fields. Usually, we make a hologram by
a reference beam and an object beam exposed on a
dry plate. Interference fringes are generated by
* optical path differences between the original object
and its deformed object. The deformation quantity
that is equal to one fringe is around 0.3 p m (Light
source : He-Ne laser, 7. =0.6328 p m ), and a fringe in
the deformation quantity of less than 0.3 ;1 m is not
generated. Generally, when many fringes on an
object are generated, we can estimate the measured
values of a chosen position by interpolation or
extrapolation of the finges. However, when the
deformation of the object is less than 0.3 p m, we
can not estimate it because there are no fringes.

Therefore, we made carrier fringes that are
generated by an optical path difference between two
illumination beams and superimposed deformation
fringes on the carrier fringes. We tried to measure
the static submicron deformation (less than 0.3 p m)
of the object from the movement of the carrier fringes
by a multiple exposure method. Also, we tried to
measure the amplitude of the submicron vibration by
using a stroboscopic method such as a vibration

analysis of comparatively low frequency (less than
1kHz).

Accordingly, this report is on the two
illumination beam method which was successful for
the measurement of static and dynamic submicron
deformation with ordinary experimental equipment.

NON-CONTACT DYNAMIC MEASUREMENT
DEVICE OF CROSS SECTIONAL SHAPE BY
LIGHT-SECTIONING METHOD

H. Yoshida, N. Kawahata, JAPAN

This report describes a newly developed
" Sensor system to measure cross sectional
Shape with high resolution by light-sectioning

N

remote

ﬂ
- Itis based on triangulation  principle,
w‘hcre infrared laser sheet is emitted from a laser
diode, and the reflected light from the cross section is
taken by a CCp camera, and processed by a
computer.  Time consuming image processing is
conducted by analog circuit, so that the sensor
system is capable of real time measurement for
oscillating object with 50Hz. High resolution of 1
mm at 2 m distance has been achieved by an afocal
lens system attached to a usual CCD camera.

method.

DEVELOPMENT OF SERVO-TYPE VELOCITY
AND DISPLACEMERT SENSOR FOR THE
VIBRATION CONTROL OF FLEXIBLE
STRUCTURES

Y. Satol, H. Saitoli, Y. Itoh, Y. Gatade, K. Seto, JAPAN

This paper presents the development and
implementation of a new servo-type vibration sensor
which can measure both absolute velocity and
displacement signals simultaneously under the low
range of frequency. In general, the measuring range
of seismo-type sensor is higher than its natural
frequency.  For the purpose of increasing the
measuring frequency range of the sensor, it is
necessary to decrease the natural frequency of the
sensor. In this paper, the sensor with low natural
frequency is realized by a positive feedback method.
As a result, a sensor with light mass and hard spring
is obtained . This sensor is shown to be effective in
controlling the vibration of a flexible structure.

FLUIDS MECHANICS

A COMPARATIVE STUDY OF THE
ENTRAINMENT FLOW PARAMETERS WITHIN
THE TEST SECTION OF SUBSONIC OPEN TYPE
AND CLOSED TYPE WIND TUNNEL

A. Maziimdar, INDIA

The development of turbulent boundary
layer primarily depends upon the rate of entrainment
of outer fluid into the boundary layer. When air
flows through the square test section of a subsonic
wind tunnel, boundary layer grows on its four flat
surfaces. Jadavpur University open circuit subsonic
wind tunnel, installed in 1961, has been recently
modified to the closed type in such a manner that a
new bigger test section is included while the original
square test section (750mmx750mm) with its
contraction code remains unaltered. The growth of
boundary layer on the four surfaces of the original

_J

37




iy b compared with those of twao dimensonal
mcompressible: boundary layer over a flat plate
soero cidence with incoming flow, if the end effecty
are neplected  The development of boundary layer i
pelated 1o the entraining fluid from the irrotational
Huid ow outside it In order 1o analyse the change
i the prowth of boundary layer within the hamee
orginal test section as the wind funnel has been
converted from open type to the closed type one, it is
important to study the variation of entrainment flow
parameter within the test section,

The experimental  determination  of  the
prowth of boundary layer within the test section of
the wind funnel was carried out by obtaining the
velocity profiles at different stations chosen suiiabl);
along, its length with the help of a suitably designed
pitot tube, a static tube and an inclined ';ubc
manomelter, Boundary layer parameters and
entrainment parameter may be computed following
their definitions with the help of a mmpum;
program based on cubic spline fitting, of interpolated

data and integration through Simpson’s trapezoidal
rule.

Two dimensional turbulent boundary layer
may be solved by integral method based on Karman
momentum  integral equation and two other
auxiliary  equations. While classic correlation
suggested by Ludweig Tillman may be considered as
the sccond relation, the third one may be the
differential equation, suggested by Head, relating the
rate of change of entrainment parameter with
distance from the leading edge.

In the present article an attempt is made to
study the variation of the entrainment flow
parameter in the growth of boundary layer within
the same test section of Jadavpur University subsonic
wind tunnel as it was changed from open type to the
closed type one. An attempt is also made to
determine the entrainment function correlation for
both open and closed circuit types based on
experimental investigation.

PERFORMANCE ENHANCEMENT OF A HEAT
EXCHANGER USING SECONDARY FLOW
EFFECTS

TT Clandratilleke, AUSTRA LIA

[Heat exchangers in many engineering
applications, such as waste heat recovery, require a
compact design due mostly to space constraints of

ﬁ, ot s tom w ol b sibar and it charactepsticey

the existing, layout A size reduction is ser ) \
NS grrerally

ac fieeyed h:,’ augmmenting the heat transs
btveeen  fluides  with  certam
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ey establicboa
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‘l-l‘l“l'l“u‘, which introduce turbulence = %
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transfer rates are significantly improved in fluid ¢

arrangsement where secondary w o
4 ;n_iar, flow exists. In +hie

paper, the heat transfer performance is examir 4 of
paper. the heal transie : e i mined of 2

at /(hdh,’,‘!: which harnesses the effecss
secondary flow in fluid streams.

ok

A heat exchanger with curved flow passages
(’;f constant curvature is designed, built and tr:s‘::,;cr:,
its performance. The aspect ratio of the ﬂo-.r.-_cr:,;s
section and the channel curvature are selected 1,
obtain the secondary flow instability in the hot and
cold streams of the heat exchanger over a wide range
of flow rates, Visualization tests are conducted o
confirm the secondary flow behaviour in the
channels. The performance of the heat exchanger is
tested wusing hot and cold water streams with
adjustable flow rates and temperatures.  The
temperature of the fluids across the channel width is
measured at selected cross sections along the length
of the heat exchanger together with the inlet and
outlet temperatures of the streams. The heat transfer
between the two streams is evaluated and the heat
exchanger effectiveness is estimated.

oy

The fluid flow through the heat exchanger is
numerically simulated to predict the onset of
secondary flow instability and the heat transfer rates.

The results clearly indicate that there is
significant improvement in the heat transfer
characteristics of the heat exchanger with streamwise
curvature. The appearance of additional secondary
vortices (Dean vortices) is confirmed by both
experimental observations and numerical analysis.
The increased heat transfer rates are attributed to the
presence of secondary flow in the streams. It is
concluded that the mechanism of secondary flow and
the associated heat transfer enhancement can be
effectively utilized in heat exchanger design.

GASIFICATION OF HIGH MOISTURE
ORGANIC WASTES: A MODELING AND
DESIGN CONCEPTUALIZATION STUDY

F Vinduan, PHILIPPINES - H. Lim, KOREA

High-moisture organic wastes  Of
biodegradables mixed with unrecyclable papers.
cardboards and other combustibles create serious
disposal problems.  Uncollected wet garbage are

L
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In this study, a mathematical model based
. |hprmt‘d\'n"'mi( equilibrium and heat and mass
g ) . .
balances was formulated to aid in the analysis and to
ervice as guide in the design process.

The result show that combustible low-calorie
a5 can be produced from high moisture wastes
ded a §upp|emental fuel such as kerosene is

rovi
deed. In gasifying a given volume of waste
common in Metro Manila (40 percent mcwb) the total

energy generated is about four times the total energy
value of the liquid fuel supplement. As the moisture
content of the waste is reduced the energy gain is
increased.  To further reduce the need for fuel
supplement low-moisture organic waste maybe
added or a portion of the gas generated maybe

recycled.

The design of a gasifier for high-moisture
wastes is basically the same with the Philippine rice
husk gasifier combustor but with added features.
Among these are: a device to automatically add
supplemental fuel depending on the moisture
content, continuous feeding and ash removal
mechanisms, airflow controller, etc. ~When fully
developed this technology would have numerous
applications as an energy producer and as a solid
wastes consumer.

THREE DIMENSIONAL EFFECT ON THE WAKE
OF A TWO DIMENSIONAL ROUGHNESS
PLACED IN A LAMINAR FLAT PLATE
BOUNDARY LAYER
M. A. Ardekani, H. Munakata, K. Ono, JAPAN
Flow field over a two dimensional
roughness element ( a square rod) placed in a
laminar boundary layer developed on a flat plate
was investigated by experiments and numerical
computations in order to make clear the transition
process.  Hot-wire measurements were made in a
!;,,,,, turbulence wind tunnel. The two and three
_mensional unsteady Navier-Stokes equations were
””’: by the finite difference method. The
“hion process was found to depend on k/ LY

bound lave ar
Jary layer at the element Where k/ &7 15 less

than the critical value, the flow 1s two dimensional in
separated region. and the 2D and 3D computational
results agree with the expenimental ones '\\ hen &
oy 15 larger than the cntcal 2D
computation i1s not enough because of the three
dimensionality of the flow in the wake The peak
and valley structure, which was found in the process
of the transition of the boundary laver without the
roughness, was detected also in this case But the
'_5tructure was different from the flat place case The
inflectional instability play an essential role for the
transition.

value, the

INTERACTION OF DISTURBANCES FORMED
ARTIFICIALLY BY THIN JETS
T. Sugamata, A. Matsumote, JAPAN

It was well known that the disturbance.
introduced artificially into a supercritical two
dimensional laminar boundary layer along a flat
plate by ejecting a-intermittent jet from a small hole
on the flat plate, developed downstream and finally
evolved into a turbulent spot. As a jet was weak.
however, this disturbance was still laminar during
the initial stage of its downstream development and
resembled a turbulent spot. Therefore, we call it a
laminar spot. We attempted to promote a transition
of boundary layer using the interaction of laminar
spots without any distortion in a turbulent boundary
layer. As the first stage of this study, we examined in
terms of how such laminar spots interact with one
another in such a way that we visualized the whole
flow field including these disturbances by drawing
several contours of the difference between an
instantaneous streamwise velocity and Blasius
velocity at the same position. It was found that three
dimensional deformation became stronger because of
laminar spots interaction. Thus, we could expect that
the interaction of these spots favor a transition from
laminar to turbulent boundary layer.

STATISTICAL ANALYSIS ON HIGH SHEAR-
STRESS STREAKS OF TURBULENT BOUNDARY

LAYER
M. Kimura, S. Tung, CM. Ho, JAPAN

Measurement of wall shear stress streaks of
a turbulent boundary layer in the channel flow were
carried out using MEMS-based micro shear stress

imaging chip- The chip is designed and fabriqlni by
which 18

Y'.'l"'“' K is the height of the roughness element, and surface n\icrpmacli ininﬁ |h‘f'.m0|:~‘;§\i array of 25
\ T displacement thickness of the laminar compatible with IC technology. ; =
g = —J
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micro shear stress sensors in the (hip that covers a thin s}uk(- at the rear stagnation point J,“-“f i the
distance of 75 mm is used to measure the vortex 1s mm.\lly oblate, wurotational flud
mstantancous spanwise distribution of the surface entrained there W ht‘n lhg ;nm.?l d‘::z\ r;x : —
shear stress The characteristics of high shear stress axisymmetric, numerical results for m=4 show that 4
streaks were described with statistics. Based on the
Mmeasurement, the physical quantities associated with
the high shear-stress streaks, such as their length,
Width and peak shear-stress level, were obtained.
We found out that a high correlation exists between
the peak shear-stress level and front-end shear-stress
gradient of a high shear-stress streak.

peak of initial surface elevation moves downstream
toward the rear stagnation pomnt torming a sprhe-lihe
structure. If we use sufficient number of terms (say
several hundreds of terms), except tor the rear
stagnation point, the response of Hill's vortex seems

to decay to the stationary flow.

MAINTENANCE AND MANUFACTURING
ENGINEERING

DILUTE VERTICAL TRANSPORTATION USING
SPIRAL FLOW

M. Takei, K. Ho i, H. LI, M. Ocli, Y. Zhao, JAPAN
rii . M. Ocli, 1o, | PLANT MAINTENANCE COST REDUCTION BY

COST CONTROL PROGRAMNMIE

A transportation syst with low pressure )
’ b b : R. Bhvanesh, M. Berlhan, M. Mohd, MALAYSIA

drop using spiral flow has been developed. With
this system, rice is transported at the rate of 167 kg /
hour ina 150 m long pipeline that is composed of a
5.0 m vertical section and a 10.0 m horizontal section
with 44.0 mm diameter. As a result, the pressure
drop is dramatically decreased by about 50% from
5.61x102 [Pa/m] to 2.85x102 [Pa/m] as compared
with the typical method. The high performance
transportation is accomplished by steep axial velocity
profile and swirling motion of the spiral flow with

In today’s competitive environment.
maintenance plavs a significant role in improving the
overall profitability of an organisation. Maintenance
work raises the level of equipment performance and
availability but at the same time it adds to running
costs. Maintenance is related to profitability through
equipment output and equipment running cost.
Industrial plant is now more automated. In addition,
large free vortex region. The particles in the spiral  the growth in sophistication and in the technological
flow tend not to touch the pipe inner wall. content of maintenance work has made its

management more difficult. Because of the high cost

The device to produce spiral flow is a nozzle  of maintenance resources, and of equipment
with an annular slit, attaching to the conical cylinder.  availability, maintenance effort has become a critical
Pressurized fluid is forced through the side of the  factor in company’s profitability.  This paper
device into the buffer area and then through the  discusses about cost of Maintenance, Cost Control
angled annular slit into the conical cylinder. Due to Programme, Equipment Cost Control, How to
the Coanda effect of this annular jet attaching to the Reduce Plant Cost and Maintenance Cost Control
nozzle wall, the flow downstream develops a spiral Report. -
structure with steep axial velocity distribution and
high stability that is much more ordered than typical
turbulent flow. CONVEYOR BELT MOTION CONTROLLER
USING FUZZY LOGIC
E. Dadios, PHILIPPINES

THE STABILITY OF THE FRONT STAGNATION

POINT OF HILL'S VORTEX TO A SMALL THREE Fuzzy logic system provides a technique of
DIMENSIONAL DISTURBANCE converting a linguistic control strategy derived from
T. Rozi, JAPAN expert.knowledge into an automatic control strategy.

' . _ This technique confirms to be very effective on

The stabiljty of the front stagnation point of solving problems  that S difﬁci;lt © moded

Hill's vortex to a small three dimensional mathematically. Over the past decade, fuzzy I‘t'r'.‘

disturbance is examined. It's response to a small  have found applications in many ap ’w]i\.{(lt\- lf;l;

axisymmetric disturbance (m=0) was invtestig.u.ed. b\ systems with moderate size o 1},“5“.{1 ;‘l,,l‘i, ; :f

Moffat and Moore. They showed that if the initial components. Currently, one of the e \ ‘\ »
disturbance is such as to make the vortex prolate  of fuzzy logic applications is on control :\"q:o“t e

i id 1 i formi ms
roidal, rotational fluid is destrained, forming a

sphe

\
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This paper examines the applicability  of

using fuzzy logic algorithm to control an ofl-line
multi-input - multi-output  automated svstem (a
material size sorter).  In this automated system,
materials ot difterent sizes and quantities_are loaded
on a convevor belt moving towards a sorter system,
The materials are sorted according to sizes and
stored into three different bins (small, medium, and
large). The bins are automatically replaced (based on
its full capacity) without stopping the motion of the
convevor. The job of the fuzzy logic controller is to
control the speed of the conveyor and to decide when
to replace the 3 bins. The size of ecach material is
determined using a camera mounted above the
conveyor, A computer simulation that displays the
automated system on real time is presented.

FILIPINO-OWNED AND MANAGED
AUTOMOTIVE COMPANIES: A CASE STUDY
IN MANAGEMENT OF TECHNOLOGY

M. Belino, E. de la Cruz, G. Salazar, PHILIPPINES

It is common knowledge that the factors of
production include capital, labor, materials, land and
technology.  Though a very important factor today,
technology has to be managed, which means new
technology has to be used to create competitive
advantages. For a business enterprise to become
successful these days, it requires a strategic use of
technology for its competitive advantage.

The importance of management of
technology led some graduate schools in engineering
and  business in the Philippines to incorporate a
three-unit course in management of technology.
Most case study materials on the course, howeveor,
deal with experiences of foreign companies in
managing technology. While these materials aiv
important to illustrate the concepts on management
of technology, the introduction of case studies
dealing  with  Filipino-owned and -managed
companies would give the students better insights as
far as the applicability of such concepts in Philippine
setting is concerned.

The paper attempts to demonstrate the
assumption mentioned above. Three Filipino-owned
and -managed automotive companies are considered
m the case studies that include topics on
technological change, research and development,
product life cycle and ambivalence of technology.
The  firmy’ background, historical development,
*lrategic decisions made about in areas such as

\—

product development, Manutacturing  sales  and
marketing, and plans and poals for the future are
also explored in the case studies, Interviews and
plant visits are the methods used in gathering the

]
relevant data.

The extent of the utilization of management
af technology in the three automotive firms, and its
interaction with the Filipino culture and how such
created competitive advantages are determined.

DESIGN AND DEVELOPMENT OF A NEW
POWER-DRIVEN STRIPPER HARVESTER WITH
RETHRESHER AND CLEANER

R. Bayona, A. Gopez, G. Salazar, PHILIPPINES

Stripper harvesting involves stripping or
combing the grain from the crop, leaving the straw
anchored to the ground. Reduced straw intake by
the machine simplifies threshing and handling of
harvested materials. Stripper  harvesting is
potentially the most energy-efficient method of
mechanical harvesting.

A recent research project on the design and
developnrent of the stripper harvester has been
carricd oui by a team of mechanical engineering
students of De La Salle University. The design was
based on the Stripper Harvester (5G800) System
devetoped by a group of Agricultural Engineers from
the tnternational Rice Research Institute.

Moditications included the provision of a
crass-flow tan/thresher and auger-slinger assembly,
installation of a modified power transmission
assemibly, improved cage wheel and a simplified
power transmission system. The stripper harvester
unit is currently being powered by a 13-hp
Mitsubishi Air-Cooled Engine.

Initial field test have shown that the
developed stripper harvester system is able to meet
the need for a portable mechanical harvester coupled
with rethresher and cleaner in the context of
Philippine setting. It must also be taken into account
that it allows simultaneous harvesting, threshing and
cleaning which reduce the number of workers and
operators needed in the harvest season.

The stripper harvester unit is undergoing
further testing for evaluation purposes.
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GUIDING STRATEGY FOR CONDITION BASED
MAINTENANCE
B. Rajamony, M. Berhan, MALAYSIA

Inspection of engineering plant and
equipment is necessary to ensure that the plant can
continue to carryout its functions and to identify
from its conditions whether any maintenance work is
necessary. Condition monitoring provides a means
of determining whether maintenance is required by
selecting a suitable parameter that reflects plant
condition, measuring it to determine the degree of
deterioration that has occurred, and recording and
analysing the results to identify the significance of
any changes. It can be contrasted with planned
maintenance, where periodic inspections of plant are
carried out without measuring specific parameters,
and where results can be influenced by individual
opinions. Condition monitoring can offer a more
efficient method of determining when maintenance is

by prediction from measurements, it can
ment

plant

necessary
thereby reduce unnecessary preventive replace

and provide justifications for extending the
operating life. Itis based on procedures for reporting
the results of inspections of those predetermined,
measured parameters which are likely to change
with time and hence give a realistic indication of
plant condition. This paper discusses the guiding
strategy which can help determine whether condition

pased maintenance is justified.

DEVELOPMENT OF AN EXTRUSION
MACERATOR FOR RAPID DEWATERING OF

WATER HYACINTH (Eichornia crassipes)
F. Calilung, D. Clough, PHILIPPINES

Rapid mechanical dewatering of fibrous
vegetative materials like water hyacinth requires
separation of the process into two steps of
maceration {(cell breakage) and moisture extraction,
to allow individual optimization for speed and
efficiency. To fulfill the first step, a rotary extrusion
acerator was designed, fabricated and tested for

=

of 5971.3 kPa and extrusion specific

hole pressure
Wh/t was observed for an extrusion

energy of 1.62 k
hole diameter of 6.35 mm.

Based on the results of the piston extrusion
a full-scale rotary extrusion macerator was
d tested in order to establish
roller speed

tests,
designed, fabricated an
y values for extrusion hole size,

optimun

and applied force on the die ring, for maximum
moisture extraction rate and minimum energy
requirement. Test results showed that best overall

performance was attained at maximum roller speed
of 200 Rpm, maximum applied die ring force of 2000
kg/hydraulic jack, and maximum extrusion hole
diameter of 12.70 mm. At these parameter settings a
throughput of 2.02 t/h, moisture extractability of
52.4%, moisture release rate of 0.97 t-H;O/h, and

specific extrusion energy requirement of 3.39kWh/t-

H,O were attained.

LIFE CYCLE ANALYSIS OF MANUFACTURING

PROCESSES
A. Culaba, PHILIPPINES

The current patterns of human consumption
and behavior are seen to be the main cause to global
damage and loss to humanity. Due to rapidly
emerging environmental markets, changed customer
expectations of product and industry environmental
performance as well as the increasingly complex
international environmental regulation, environment
becomes a vital consideration to industry.
Environment does not only affects the tail-end of
company operations but it is also central in
manufacturing, marketing, distribution, and others.
Conversely there are some questions often raised
over the role of industrial processes in resource
depletion and pollution. How are resources
optimised in manufacturing reduce its overall
environmental impact, and achieve sustainability?
What sort of criteria are looked at and how are these
nagging questions. A generalised procedure as well
as tlTe .development of associated sustainability
E::lu_;:';aki‘:[50;)1.@5&n\:el:{idl']lere.is Life Cycle Asscssnwnt

) one  environmental

m
continuous high-capacity maceration of water management and performance standards currently
hyacmth- developed by ISO and CEN, is utilised in this slud\-'
An Expert System i
. System is developed to gene
. . ) _ erate a selt-
Plstqn extrusion tests were conducted to learning sustainability model for manufacturing
sstablish design parameters for the rotary macerator  industry which include decisi ki " digeiiire
: 1 SioN-md v !
and to assess extrusion pressure and  energy for materials usage and f E e
' ' . bl sage and forecasting eleme
rrtlulrunu-nls parhcular to water hyacinth. The test future  environmental impact . Li‘ e
. : . R . . Ac a 2, y
showed that extrusion pressure .dnd energy availability. ‘ " e
r,.qum-nu-nls increased with decreasing extrusion ’
\ - )
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SHEET METAL HINGES CURLING DEVICL
R De Lumen, PHILIPPINES

Hinges  tor - various  sizes  of electrical
enclosure requite the employ of tooling. To curl or
bend  one  sheet metal hinge requires

chronological stages, thus, utilizing three dics.
large scale manufacturers this does not

three
For
pose  a
Plﬂl‘]&‘n\. tor them ﬂt‘qtll]'ln!" tools and dies is @
On the other hand, small and
manufacturers  consider  this  as

asy
medium  scale

hindrance to
production.  The availability of presses is one set-
back, th‘rn‘l‘_\' setting and re-se tting three dies out of
one press 1s taxing and time consuming.  Another
thing to reckon with is that presses are accident
prone machine tools. Operators must work with
utmost safety and presence of mind at all time.
Power consumption is another financial burden:
presses require enormous amount of electrical energy
to operate. These are the rationale that motivated the
development and fabrication of sheet metal hinges
curling  device. The tool simplifies the
manufacturing of hinges. It is a one hit curling
operation with no electrical power consumption,
easy and safe to operate/ use.

AN EVALUATION OF A LOCALLY DEVELOPED
AUTOMATIC TRANSFORMER REWINDER
R. Sandoval, PHILIPPINES

The project Automatic Motor and
Transformer Rewinder was conceived to augment
the needs in the College of Industrial Education and
Electrical ~ Technology = Laboratory  at  the
Technological ~ University of the Philippines,
specifically in the area of motor and transformer
repair and rewinding.

The quest of automation along the service
and manufacturing trades has iaken great strides and
has advanced to new heights. The introduction of
sophisticated machines has doubled, even tripled the
productivity of Industries with keen preferences to
quality. This is the starting point of the conception of
the Automatic Transformer and Motor Rewinder. Its
main objectives are to turn out outputs at higher rate
without sacrifice to quality; to open new challenges
in the repair and service field of Electrical
Technology; and; to expose faculty and students of
the college to modern trends of rebuilding,

The automatic rewinding produced a
functionally and acceptable quality of product at a
lesser time than conventional rewinding device. In a
modern time, quantity and quality are the main focus

-

ob attention. Where automation enters productivity

begins. The automatic rewinder brings us closer to
this desired state

EXPERIMENTAL AND THEORETICAL
ANALYSIS OF DRAW BEAD FORCE (THE PART
AND THE EFFECT OF A BEAD TOOL FOR
DRAWING)

Y Kitohaze, G Kurokawa, M. Hosluno, Y. Uchida,
JAPAN

In deep drawing of sheet metal since metal
flow in case of box or irregularly shaped parts is not
unitorm draw beads, a couple of concave and convex
tools, are adopted to flow metal uniformly and to
prevent products from making defects. A couple of
draw beads placed in blank holder surfaces to retard
the movement of metal into die cavity. The purpose
of this investigation is to establish a method of
calculating draw bead force theoretically.

In this investigation effective curvature “K”
is proposed, where K is sum of absolute value of
incremental curvature which occurred from the
entrance to the exit of the bead. And draw bead
force increases in proportion to the effective
curvature. Draw bead force is determined by K and
axial force at the entrance of the bead which is
calculated by blank holding force.

Therefore, experimental analysis is carried
out to confirm theoretical results. In experimental
method one part of draw beads is cut out as a model,
34, and 5 mm in height, 10 mm in width, 5 mm in
nose radius and in 13 mm in groove width, from a
practical die set. Test pieces, mild steel (SPCE) 0.6 0.8
mm thick, 30 mm in width and 300 mm long and
stainless steel (SUS 304) 0.6 0.8 mm, 20 mm in width
and 300 mm long, are held between couple of beads
and are drawn by hydraulic testing machine. Then,
draw forces are-measured to examine the relations
between calculated values and conditions. As a
result, both values agree with each other if the test
piece doesn’t float between bead tools.

FINITE ELEMENT SIMULATION FOR PRESS
BENDING OF ALUMINUM EXTRUDED SHAPES
WITH INNER PADS

M. Takahasiti, M. Hoshino, Y. Uchida, JAPAN

Aluminum alloy cross-sectional shapes will
be used for the structures of automobiles more in the
future. However, it is difficult to bend aluminum
extruded shapes without wrinkles, collapses and
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tractures IS nec i
ot TlL.. It is necessary to investigate bendalality i
sever / f i i
" 1-“ types of bending process for example press
ending and draw bending
8

phenom I‘” “"15? study, v.u'iu.us deformation
R ena which are generated in press bending
‘l‘l'e 5”“”'“%“ by finite element method. [t is clear
l’::dit]::) \.:?(:S.-t}:i:l.lfi.nl1~nf stress and slr.n‘!\ in the
with the ex ‘!~. eces can be caleulated.  Compared

xperimental results, the calculated results
show the limit bending condition without local
deformation which is called wrinkle or collapse.
Furthermore, the cross-section of extruded shape is
Ljhanged to manufacture the necessary curved frames
tgr structure of automobile.  To decrease the
distortion of flange part of bending workpieces, it is
effective that the cross-section of extruded shape is
modified for one with a prop. And the collapse docs
not occur by using pads in the inside of the
workpieces. It is difficult to choose the kind of inner
pad in order to adjust the hardness of pad stress in
bending workpieces. The calculation results show
inner pad has effective rigidity. It is proposed that
the bending conditions are optimized by finite
elemental method.

CHARACTERISTICS OF POWDER EXTRUSION

WITH SHEAR STRAIN
M. Hoshino, Y. Uchida, S. Nakauuira, JAPAN

Extrusion is used for consolidation of
powders. However, small pores are apt to remain in
the extruded compacts. A new extrusion method
with large shear deformation has been investigated
to minimize such residual pores. In this method,
powder is compressed into a cylindrical container
and extruded through a die with a rectangular exit
with changing the flow direction at the right angle to
the compression axis once in the single shear process
or twice in the double shear process.

The flow of powder in the extrusion process
was analysed by simulation experiments and finite
nt method and numerical simulation based on
upper bound theorem. The calculated results show

rather good agreement with the experimental
It was shown that the dead zone is

eleme

measurements.
formed at the right angle corner in a die and large
shear deformation is yielded around the corner. And

it was clear that the first shear process has more

offects on the total compression than the second

shear process.
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SIRENG T OF AL TERIALY

MODELLING Ol 11
ARCH-WIRES uskly  IN
TREATMENTS
SPAIN

MIEL'II/\NI('/\!
SUI’I-ZI{I&I./\S'I'I(‘
ORTIIOI)UN'I'I('
EChinesta, Ao Rinon, M Alcamz,

applying on the teeth a
during  the orthodonti
treatments as well as ol returndng o the original
conliguration with independence ol the maphitde
of the deformation induced in the arch-wires used in
the orthodontic  treatments have led o the
progressive roplacement ol the classical materialy
made of steel by new superelastic maltetlals, which
present a noticeable non-lincarity and whose shape
memory  properties - are assoclated  with
microstructure transformation. — This one s the
behaviour of the NiTi-alloys, which show difterent
stross/strain diagrams in the loading-unloading
cvele (hysleresis).

The intention ol
nearly  constant foree

Although there are scientific works i the
numetical simulation of the bending ol superelastics
arch-wires-made of this type of materials, these ones
use 3D models in the context of the non-dinear
clasticity.

We propose an - original - one-dimensional
model based on a generalization ol the Maswell
I\I.nl?r integral - (obtained  from  the principle ol
minimum complementary energy) for the resolution
of the direct and inverse bending problems, as o
generalization of the classical strength of materials to
the non-lincar behaviour Taws and ;\'ilh hysteresis in
the loading-unloading, cycle.

e |-”w analysis of the solution sensitivity with
1§ "[,‘?Hnﬂ history allows us to conclude about the

58851 ) g i )

l. ity of numetical simulation of the orthodontic

treatments,

\.
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UMERICAL MODELLING  OF

FORMING PROCESS
F o Clesta, R . Torres
Ractnett, SPAIN

CERAMIC

Portou, | Monton, ¢

This paper p:
and the numerical tect
of the forming proce
pieces, in order tc

v Mmathematical model]
sed in the simulation
dibration) of porcelain
deject risks |, and to
Jecrease the defects rat tuced

As the physical phenomena involved are of
different nature, the analysis is presented in different
phases: the molding phase, the drying and
demoulding phase and the firing phase.

In the molding phase a two-dimensional
viscoplastic flow model in the curvilinear coordinates
system associated with the shell domain, a function
to evaluate the risk of filling defects by occluded air
bubbles, and a geometrical analysis of the relives
(using a multiresolution wavelet
developed.

analysis) are

In the drying phase the water diffusion is
modeled in the thickness direction, taking into
account the boundary conditions imposed by the
industrial process. For the spatial discretization a
psuedospectral Tchebyshev technique is used while
for the time evolution an explicit Euler scheme is
proposed. Then the contraction coefficient is
calculated. This coefficient determines the
maximum depth of the relief to avoid interferences
between tie and piece in the demoulding phase.

Obtaining a simplified mathematical model
of the firing process is important in order to evaluate
the thermal stresses which may produce cracking of
the piece. This simplified model (on the thickness
dimension) is obtained in the context of the
thermomechanics of the continuous medium, using
mass and energy balances coupled with the phases
change (liquid-aqueous-vapour). The stresses are
calculated by means of a thermoelastic simplified
model.

GEOMETRICAL NON-LINEAR BENDING
PROBLEMS OF THE STRIP FABRICATED FROM
THE MULTILAYERED COMPOSITE MATERIAL
WITH PERIODICALLY CURVED STRUCTURES

N Yahnioglu, S. Selim, TURKEY

In the present paper, in the framework gf the'
€xact equations of the Geometrically Nonlineal

—_—

Hwnry ot the FE|

. aslicity,
which occupie

‘ s the ot 'lh: lw.ndin.g lui' the strip
1S invusli}'alcd It 'AL(." 2= 105 % 510 x < hy
iy fd,brim.ll IS assumed that the considered
. ated from the
‘:“ﬂltk‘.”a' w:ilh periodically curved structures and this
(:UIV'IHB I taking into account through the
tc(,ml,muum approach proposed by /\klmr:)v and
uz', Otherwise, the strip material is considered as
anisotropy inhomogeneous material with normalized
nwchanigal propertics. It is supposed that at x; = h
Fhe Lfnitormly distributed  normal forces  with
intensity p act on the strip and it is considered the
following two cases: 1) the strip simply supported at
the ends; 2) the strip rigidly supported at the ends.

multilayered composite

The above described problem is investigated

employing FEM and the considered
nonlinearity is linearized by the use of Newton-
Raphson Method. In this case the region occupied by
the strip is divided into rectangular Lagrange Family
quadratic elements. Note that all investigations are
carried out in the framework of the displacement-
based FEM and while employing the global
smoothing procedure by the help of the Least Square
Method a continuously distributed stress field in the
considered strip is obtained.

with

The concrete numerical investigations are
made for the case when the considered strip material
consists of the two alternating isotrop layer and the
influence of the strip material parameters (which
characterizes the structure of that) to the stress
distribution in that are studied. All programs in the
framework of which the present investigation is
carried out are composed by the authors in the
FTN77, while these programs have been realized on
PC.

Using the obtained numerical results the
influence of taking into account of the geometrical
nonlinearity to the above stress distributions is also
determined for the considered problems.

A STUDY ON THE BOND STRENGTH OF
PLASMA SPRAYED STEP FGM CR;0; Coatings
H. King, 1. Oh, 1. Kim, S. Kini, KOREA

Plasma sprayed coatings are attractive
means to protect components from abrasion wear
provided they contain enough hard phases. Beca.\use
of their hardness and wear resistance, Cr203 coatnr.\gs
formed on SM43C substrates by the plasma spraying
were subjected to annealing or hot press treatment.
After each treatment, the bond strengths were

_J
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compared with the sprayed coatings. y
. . U
functional gradient layer, and hot press trmlm\ \
[ 1 1 el » i'

with the step functional gradient layer showed eve

better results.

The bond

STATIC AND DYNAMIC ANALYSIS OI*:
COMPOSITE PLATES WITH  DIFFERENT
BOUNDARY CONDITIONS

M. Darvizeh, A. Darvizeh, K. Malekzadel, IRAN

In the present paper an analytical exact
method is developed to find out the modal forces,
moments and mode shapes of multi-layered
composite plates subjected to static and dynamic
loading. The composite plates are made of different
layers with different fiber angles. The modal forms
are presented in the form of double Fourier series.
Stokes’s transformation is used to legitimize the
derivatives of this double Fourier series. By
substitution of modal forms and corresponding
derivatives to the plate equations, the Fourier
coefficients are found. The developed method in this
work yields an exact equation which is simpler than
the exact method adopted by other research workers.
The main advantage of present method is finding the
modal forces, moments and mode shapes for plates
with different boundary conditions subjected to static
and dynamic loading.

The results from present theory are
compared with results found form NISAIl which is
based on finite element method. The agreement is
very good.

THE FATIGUE INTEGRITY OF LOAD-HAUL-

DUMP MINING MACHINERY
S.P. Claridge, V. lIgnatov, T.]. Oliver, UNITED
KINGDOM

An international collaborative research

programme has been undertaken to investigate. the
geometrical design, materials selection and the
loading environment of various critical structural
members of Load-Haul-Dump (LHD) mining
machines manufactured in the Ukraine. Using
advanced experimental strain analysis techniques,
finite element aralysis and computational fatigue
lifting software (nCode-Fatimas) it was possible to
predict the premature in-service fatigue failures of
the boom and bucket assemblies of these machines
It was therefore possible to propose a.number 0%
recommendations to the operators of these machines

to reduce machine downtime and generally incre
the operational efficiency

A5

PULL-OVER STRENGTH IN PROFILED STER[
CLADDING SYSTEMS
L.R.B. Tang, M. Maheidran, AUSTRALIA

I ipgh tensile thin profiled  steel Claddjnﬂg
have widely been used in building industries, When
these claddings are crest-fixed and subjected to wingd
uplift/suction, local pull-over failure occurs due to

large stress concentration around screwed fasteners
on the crests because of low ductility. This localized
failure leads to severe damage to the low-rise
buildings and their contents. The design of such a
local failure in steel cladding systems is based on ful]
scale testing at the moment. In order to eliminate
such a time consuming and expensive exercise,
therefore, an investigation was carried out to provide
specific design information in indicating the pull-
over strength. This paper presents the details of
analytical finite element modelling and experimental
investigations, and development of simple design
formula for crest-fixed steel Trapezoidal claddings.

STABILITY OF COMPOSITE PLATE-STRIP
HAVING PERIODICAL CURVINGS IN THE
MATERIAL STRUCTURE

Z. Kutug, TURKEY

It is well-known that composite materials
are widely used in modern structures, i.e. planes,
machines, buildings, etc. Using composite materials
in the structures enables them to be more durable,
lighter, and stronger. In numerous papers related to
the plates made from the layered composite
materials the investigations have been made by
using a continuum approach in which the pieces
wise-homogeneous material of plates has been
changed by homogeneous anisotropic material with
normalized mechanical properties, and the various
.refined plate theories have been used. But in those
Investigations, laminated or fibrous composite
materials are generally assumed that they have no
curvings in the plate material i.e. the mid-plane of
the plate is parallel to the plate surface. But in
practice, laminated or fibrous composite plates
mostly have some curvings due to production
process or design. The effect of these curvings on the
plate stress has been analyzed, and a continuum
theory was proposed for such composites in which

the material structure has been periodical or local
curvings,

\_
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In this investigation, the effects of the
Pm'miic.\l curvings in the plate material on stability
of simply supported plate have been examined by
using Galerkin Method. Since considered plate has
finite length of Ty and infinite length of 14 in x, and X\
direction, respectively, it is assumed to be platestrip.
Periodical curvings in the plate material are in x
direction and dimensionless P,, loads act on the
plate-strip at its boundary x; =0 and x; =1, Since
shear stress can not be negligible in composite
structures, a third order refined plate theory has been
used in the investigation.

In conclusion, it has been shown that P,
loads are monotonously decreased due to the
curvings in the plate material. The greater the
curvings in the composite plate material the lower
the P, loads.

THE EFFECT OF THE MATERIAL STACKING
SEQUENCE ON THE FRACTURE INSTABILITY
OF A THREE (3)-LAYERED COMPOSITE
RESISTING THERMAL LOAD

H. Co, PHILIPPINES

This paper is mainly concerned with the
fracture instability of a three (3)-layered composite
resisting thermal load. Different stacking sequences
were analyzed and two types of thermal boundary
conditions were considered. The sensitivity of tho
crack resistance pattern was studied in order lo
determine the variation of the fracture instability of
the multi-layered material system. The physical
concepts of the local and global points as well as the
characteristic length parameter were introduced to
characterize the fracture instability. This concept
invalved the determination of the local and global
stationary values of strain energy density function
and their respective locations. The finite element
method employing isoparametric elements with
cubically varied displacement field was adopted for
the thermal stress analysis. The strain energy density
contour plots were subsequently obtained and
studied. It was observed that for the problem
subjected to thermal loading, the characteristics of
crack initiation reflected by the local and global
points tend to be load dominant. No significant
shifts in the location of the local point were observed.
Also the optimum stacking sequence, based on the
strain energy density criterion was found to be

e ——

consistent for the two lypes ol thermal boundary l

condition and conforms (o extsting work.,

BUCKLING ANALYSIS OF MULTI-LAYERED
COMPOSITE TUBES SUBJECTED TO
DIFFERENT  TYPE OF LOADING  WITH
DIFFERENT BOUNDARY CONDITIONS

A Darvizeh, M. Daroizel, K, Mulekzadel, IRAN

Inthe  present  paper  an analytical
investigation is carried oult to find static behaviour of
composite tubes, A modified exact analytical
method is employed to study the buckling problem
of high modulus tubes laminated of a composite
material. - For this purpose Flugge's shell cquations
modified for anisotropic laminated materials are
used.  To make the analysis more amenable and
more accurate the axial dependence of modal forms
is chosen in the form of simple Fourier series. This
choice is found to be greatly helpful in the study of
the influence of boundary conditions on the various
buckling problems of fibrous composite tubes, The
results concerning the variation of buckling loads
with respect to different fiber angle and changes in
geometrical parameters are shown in the form of
table and figures.

The results are compared with some
available experimental and theoretical results. The
agreement between sets of results found to be
reasonable,

THkE DYNAMIC RESPONSE OF ELASTO-
PLASTIC BODY BY FORCED VIBRATIONS
T. Nislimura, K. Matsushima, JAPAN

The dynamic response of perfectly and
elastic plastic body is studied. Especially, a spring-
mass damped system with one degree of freedom is
discussed. It is expected that a stable oscillatory
motion of a system is assured, unless the induced
plastic deformation does not exceed a certain value,
although extensive forced vibration occasionally
causes a plastic deformation. Stable and unstable
phenomena on oscillatory motion of an elastic
perfectly plastic system are resolved concerning the
given frequency and amplitude of forced vibration in
this paper. The obtained results suggest that the
allowable condition against forced vibration may be
expanded in an actual structural design, if plastic

deformation is permitted.
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EXPERIMENTAL VERIFICATION OF PLASTIC
FLOW RULE
S Takeda, T MNislumura, JAPAN

It is generally believed that a plastic strain
proceeds toward the normal direction to the yield
surface, that is the normal flow rule. However, there
are little experimental researches for verifying the
plastic flow rule. Hence, it should be proved
whether the normal flow rule is valid or not. The
proceeding direction of plastic strain under mulfi-
axial loading paths is investigated experimentally in
this study, and it is cleared that the plastic strain
proceeds toward the radial direction on the yield
curve. Moreover, the proceeding direction of plastic
deformation concerning the so-called interaction
curve is also investigated under multi-axial loading
paths. In this paper, it is concluded experimentally
the radial flow rule is reasonable rather than the
normal flow rule.

STUDY ON BAUSCHINGER EFFECT UNDER
MULTIAXIAL LOADING

Y. Furukawa, T. Nishimura, T. Inoue, M. Komiya,
JAPAN

Although so many study of bauschinger
effect had been performed under the uni-axial
loading, the study of bauschinger effect under the
multi-axial loading had hardly been seen. The
investigation of bauschinger effect under the multi-
axial stress is mentioned in this paper. Since the non
linear behavior of work hardening resembles to that
of the bauschinger effect in a hardening material,
authors employed a mild steel which is regarded as
an elastic perfectly plastic material within the yield
plateau. The influence of bauschinger effect on the
loading and reloading direction is investigated. The
influence of bauschinger effect on the loading and
reloading direction is cleared by introducing the
concept of the bauschinger ratio. It is mentioned that

the bauschinger effect is strongly affected by the
latest loading direction.

STUDY ON THE RESIDUAL MOMENT OF A
CIRCULAR PLATE WITH A HOLE

H. Homma, Y. Kato, T. Nishimura, H. Watanabe, JAPAN

The purpose of this study is to investigate
how the residual moment caused by the thermal

N\
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distributes over

deformation

the plate_ The
distrubution of the residual moment is closely

connected with the plastic deformation, which arises
at the periphery of the plate. Hom{ever, since it s
hard to measure the plastic deformation under a high
temperature condition, we firstly investigate the
behaviour of it at room temperature. From the
experimental observation at room te'mperature, the
plastic hinge model that is extending with finjte
region is suggested. In this paper, we introduce the
concept of our suggested plastic hinge model to the

thermal stress analysis of the circular plate with 3
circular hole. The numcrical results of the residyal
moment obtained after cooling process agree well

with the experimental results under the clamped
condition at the inner periphery.  Finally, the
numerical analyses of the residual moment are tried
to investigate other supported conditions.

MECHANICAL PROPERTIES OF ELECTRON
BEAM WELDED JOINTS OF MAGNESIUM
ALLOY

T. Asalina, H. Tokisiie, JAPAN

Pure magnesium and AZ31 magnesium
alloy plates, 4mm in thickness, were butt welded
without addition of filler wire using a high voltage
electron beam welding machine. Microstructures
and mechanical properties of the welded joints were
almost free from welding defects and showed good
bead appearance under optimum welding
conditions. The arcing phenomena have a tendency
to appear at low welding speed. Both of the
optimum beam current and welding speed were
smaller than those of welded aluminum alloy joints.
Hardness on the fusion zone of the welded joint are
nearly equal .to those of the Dbase metals.
Microstructure on the fusion zone of welded pure
magnesium joint was remarkably coarse, although,
the weld interface could not unambiguously
detected. Fine crystal grains were observed on the
fusion zone of welded AZ31 alloy joint. Regardless
of the welding conditions , both tensile strength and
ductility of the welded joint show same values to
those of the base metals, but the elongation of the
welded joint is inferior to those of the base metals.
Welded pure magnesium joint fractured at the center
of the fusion zone. In case of welded AZ31 alloy
joint, the crack occurred at weld interface and it

Propagated through the fusion zone.
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rSTRUC’I‘URE AND MECHANICAL PROPERTIES

OF FRICTION WELDED JOINTS OF AZ31

ng.f;CN[SIUM ALLOY TO SUS304 STAINLESS
‘EL

K Katoh, H Tokisue, JAPAN

e AZRI. magnesium alloy was friction welded
to SUS304 stainless steel using a braking type friction
w eldmg Mmachine. Micmstructures and mech
properties  of the

friction welded
Mvestigated. Appearance

section of joints indicate

anical
joints  were
and macrostryucture of the
that burr develop /
from AZ31 magnesium alloy, seemingly vt:alic},)llel:)
up SUS304 stainless steel, with no deformation at aﬁ
occurring in the SUS304 stainless steel. |p the
SUS304  stainless steel matched with the AZ3j
magnesium alloy, hardly any  structural change
occurred as far aq the optical microscopy s

e of heat affected zone on the

Oy side resembled {hat of

The

nted a
which width was

me local variations.
cates that on both
lements hardly take
ere is a tendency that

to a limited area, prese
black-looking compound layer,

generally about 15 ;m with so
Meanwhile EDX analysis indi
materials migration of main e
place on the weld interface. Th

the compound layer contains rather little Mg and
rather much Al In view of the analytical results that
the compound layer contains about

elements as the base metal dose, except Mg
may be assumed that the compound layer d
eutectic compound of Mg and Al.

the heat affected zone of welded joi
that the values may be equated to
metal. The maximum tensile strength of the welded
joint shows about 66% of AZ31 magnesium alloy
base metal. The elongation of all the welded joints

remained less than 1%. All the welded joints
fractured at the weld interface.

as much
and Al, it
evelops a
The hardness on
nt is so negligible
those of the base

EFFECTS OF RESIDUAL STRESS ON FRACTURE
TOUGHNESS AND SUBCRITICAL GROWTH OF
INDENTED CRACKS IN VARIOUS GLASSES
UNDER TENSILE AND BENDING STRESSES

M. Yoda, T. Tsutsuni, W. Yasumoto, JAPAN

Fracture and subcritical crack growth are
investigated using indented cracks 1n soda-lime
glass, aluminosilicate glass and borosnllcat‘e glass.
The effect of residual stress is quantitatively
evaluated by obtaining the fracture to‘ughness' for
cracks of various lengths. Extended cracks of various

L

ﬂ

lengths were produced at the same indentation loa.d.
From the results, dimensionless indenter-material
constants y , were determined for the surface crack
and depth crack. Subcritical crack growth data for
the as-indented short cracks show anomalous
behavior, i.e. negative dependence of crack velocity
on the stress intensity factor during small crack
growth. This decrease in the crack velocity for the
as-indented short crack can be explained by taking
account of the residual stress. The results of fracture
toughness and  subcritical crack growth under

bending stress were compared with those under
tension.

FRACTURE AND CREEP CRACK GROWTH
CHARACTER!ST[CS IN POLYMER FILM
M. Yoda, M. Nﬂht'imli, JAPAN

The fracture tou
growth rate were measur
tension

ghness and creep crack
ed in the constrained short
test using centrally cracked films of
polyvinylchloride (PVC).  The R curves for Jic
measurements were obtained by single specimen
technique. ck growth rates were

terms of C* parameter.
C* is the creep equivalent of the ] integral. The
experimental data fall into a narrow scatterband
independent of load level and crack length. The
creep crack growth rate correlates well with C*.

The creep cra
measured and expressed in

FRACTURE OF HOLLOW PLASTER CYLINDERS
UNDER EXTERNAL PRESSURE

A. Haslimoto, M. Terashima, Y. Sato, JAPAN

In order to investigate the fracture of hollow
cylinders made of brittle materials under external
pressure, plaster was used as the experimental
material.  We carried out static tests not only of
external liquid pressure but also of external gas
pressure to examine the influence of

pressurizing
mediums.

In the case of liquid pressure, a local
fracture occurred only in one spot on the cylinder.
While in the case of gas pressure, the fracture
occurred throughout the cylinders, and they were
crushed simultaneously. In the case of liquid
pressure, the external pressure decreases rapidly due
to the leakage of the medium through the section
fracture after breaking. However, in the case of the
gas pressure, the external pressure does not decrease
as rapidly as the liquid pressure, due to the small

-
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Bulk modulus of gas. Therefore, the fracture mode of
hollow  cvhinders was  found to  be ditferent
depending upon the pressurizing mediums

STATISTICAL STRENGTH CHARACTERISTICS
OF ALUMINUM ALLOY PIPE AND CARBON
STEEL PIPE FRICTION WELDED JOINTS

G Kawar, K Ogawa, R. Tsujino, H. Tokisue, JAPAN

In this paper, the strength characteristics of
dissimilar material friction welded pipe joints were
investigated in order to obtain a reliable set of data
for statistical analysis. The weld materials used were
#1000, #2000, #5000, #6000 and #7000 aluminum
alloy pipes and S25C low carbon steel pipe having 20
mm external diameter and 14mm internal diameter.
Thirty specimens of each material were welded.
Prior to the experiment the optimum welding
conditions were selected for each weld material. The
joint strength of each welded joint was examined
using a tensile test, and the tensile strength was
converted to joint efficiency. The joint efficiency of
the welded joints was analyzed using basic statistical
analysis at first, then Weibull distribution analysis,
and the statistical differences between each type of
welded joints were discussed.

The results revealed that the #2000 and
#7000 aluminum alloy joints gave lowest joint
efficiency having a plus distortion joint efficiency
distribution, the #5000 aluminum alloy joint gave
medium joint efficiency compared to the other joints
tested having a near normal joint efficiency
distribution. and the #1000 and #6000 aluminum
alloy joints gave the lowest joint efficiency having a
minus distortion joint efficiency distribution. The
shape parameter m of the Weibull distribution
analysis showed that m of the welded #2000 and
#7000 aluminum alloy joints was lower than the
other tested, m of the semi good welded #5000
aluminum alloy joint was middle range compared to
the other joints and m of the good welded #1000 and
#6000 aluminum alloy joints was higher than the
other tested.

NON-LINEAR ANALYSIS OF DEPLOYABLE
MEMBRANE STRUCTURE
Y. Hirose, Y. Nakamura, Y. Miyazaki, JAPAN

Many kinds of flexible structure components
have been used in space structures. In particular,
cables and membranes are easily deployable and

\

retractable, so that they are used in de

ployable
structures.  As they can not support com

load, when a compressive force is loaded
they will show large wrmkling defo
Sometimes we need to know their behavig
compressive loads, for instance, a wrinklin
large space antenna during deployment.

Space
PrL'Ss]Ue
on lh(‘rn'
Matign
ur y nder

g state of a

In such cases, we usually carry
calculation by investigating whetl.er the applied loas
is tension or compression. When the load changeq
compression from tension, we must Change the
stiffness of the component to a very small valye,
takes a lot of calculation time and contains amb;
in the value of stiffness.

It
guity

In this paper, the authors Propose a finjte
element for membrane which expresses the stiffness
of the element under both conditions of tension and
compression by the same equation, and analyze the
behaviour of membrane under compressive load, j e,
in wrinkling state. In order to simulate the wrinkling
state, we analyze it as post buckling state, and
consider bending stiffness of the membrane. The
curvature needed to calculate bending stiffness of the
element is obtained by using the coordinates of the
nodes close to the element.

STUDIES ON CONE COUPLING
H. Maki, U. Abla, JAPAN

A cone coupling has been frequently used to
fix a boss to a shaft in place of a widely known key,
especially for a power transmitting system with large
torque variation such as a shaft in a diesel engine.
Few data, however, have been reported in the
literature. In order to obtain fundamental design
data, inserting, rotating and extracting experiments
for the boss were performed by adopting tapers,
Morse taper No.l1 and No.2 A direction of
processing for a contacting surface of the cone
coupling is usually circumferential. A direction of
loading in practical use is also circumferential. A
direction of inserting, on the other hand, is axial. The
extent of wear is closely related to such directions.
Three kinds of the typical experimental conditions
which varied combinations of surface roughness and
hardness were performed.  Apparent friction
coefficient in the axial and the circumferential
directions was discussed in this paper.

__J
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ENERGY AND THERMODYNAMICS

EFFECT OF PROCESS CONDITIONS ON THE
PRODUCT  YIELDS FROM INTEGRATED
CATALYTIC UPGRADING AND FLUIDISED
BED PYROLYSIS OF PALM SHELL

F.N Ami, M_N Islam, MALAYSIA

Biomass is a major source of renewable
energy all over the world. Its conversion and
utilisation for value-added energy and chemicals are
in progress. Of a variety of sources, agro-industrial
biomass source is worth mentioning especially in the
context of Malaysia. As an industrialised country, it
is generating a huge quantity of agro-industrial solid
wastes. One of the major producers of this waste is
the palm oil mills, about 360 in number, throughout
the country. Although this waste has some current
usage, however, these practices do not seem to be
sound from the points of view of utilisation and
environment. Thus an attempt has been taken utilise
this waste for improved energy and chemicals
recovery. Among these oil palm wastes, oil palm
shell has been taken into consideration in this study
because of its favourable chemical composition. The
palm shell particles are used to obtain liquid oil by
an integrated catalytic upgrading and tluidised bed
pyrolysis system. The system consists of gas
preheater, screw feeder, pyrolytic reactor, cyclone,
char collector, catalytic reactor, condenser, liquid
collector and gas collector. The pyrolitic reactor is a
30 cm high and 5 cm diameter fluidised bed system
while the catalytic reactor is a 30 cm high and 5 cm
diameter fixed bed system. The system is made from
stainless steel.  Gas nitrogen is used as the
fluidization medium and silica sand as pyrolytic
reactor bed material. The catalyst used in the
catalytic reactor is H-ZSM-5. Before using the
catalyst it is subjected to acid strength test to find its
total acid site strength. The products obtained are:
liquid, ecil, char, coke and gas. The variable
parameters are: catalytic reactor bed temperature
and weight hourly space velocity (WHSV). The
effects of these parameters on product yields have
been studied. The pyrolysis reactor bed temperature
is set at 500C with a fluidisation gas flow rate of
1.26m*/hr-1. A feed rate of 018 kg/hr -1 is
maintained. The catalytic reactor bed temperature is
varied from 350C to 550C and the WHSYV is changed
from a value of 1 to 3. The product yields are found
to be influenced by both the parameters. The liquid

\ _
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1s found to be a bright colour single phase product.
Ihe liquid was analysed for physical properties.

PREFLAME REACTION UNDER KNOCKING
OPERATION IN A SPARK IGNITION ENGINE

K. Akimune, K. Komuro, Y. Ota, T Matsushima, K.
Yoshida, H. Shoji, A. Saima, JAPAN

The emission intensity of the OH
(characteristic spectrum of 306.4 nm), HCO (329.8
nm), HCHO (395.2 nm) were measured by emission
spectroscopy with the aim of gaining a better
understanding of the combustion mechanism of a
spark ignition engine. Simultaneous measurements
were made on the end gas zone of a combustion
chamber. Three types of test fuels were used in this
study. The emission intensity waveforms recorded
during engine operation on test fuels show indicative
the passage and degeneracy of a cool flame and that
a blue flame in preflame reaction interval.

THE ENGINE PERFORMANCE OF ULTRA-LEAN
MIXTURE IGNITED BY DIESEL FUEL
INJECTION

K. Watanabe, D. Kotani, K. Yoshida, H. Shoji, H. Tanaka,
JAPAN

We  have investigated  combustion
characteristics of lean gasoline-air pre-mixture
ignited by diesel fuel injection using a high
compression direct injection diesel engine. Gasoline
was supplied as a uniform lean mixture by using
carburetors, and lean mixture was ignited by diesel
fuel that was directly injected into the cylinder. It
was confirmed that the lean mixture of air-fuel ratio
between 150 and 35 could be ignited and burned by
this ignition method. As the diesel fuel injection
increased, HC concentration decreased, and NOy
and CO concentration increased. The exhaust gas
emission of pollutants could be reduced when lean
mixture was ignited by an optimum diesel fuel
injection.

A STUDY ON ACTIVE EFFECT OF OH RADICAL
WITH INTERNET EGR

A. Yamazaki, S. Hashimoto, Y. Amino, K. Yoshida, H.
Shoji, A. Saima - JAPAN

This research focused on the light emission
behavior of the OH radical (characteristic spectrum
of 306.4 nm) that plays a key role in combustion
reactions, in order to investigate the influence of the

1
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rresidual gas on autoignition. The test engine used
was a 2-stroke engine equipped with a Schnurle
scavenging system. It was fitted with an exhaust
pressure control valve in the exhaust manifold.
Raising the exhaust pressure forcibly recirculated
more  exhaust gas internally. Emission
measurements were made under three conditions:
normal combustion without any forced application of
internal EGR, forced application of light internal EGR
and forced application of heavy internal EGR. When
a certain level of internal EGR is forcibly applied, the
temperature of the unburned end gas is raised on
account of heat transfer from the hot residual gas and
also due to compression by piston motion. As a
result, the unburned end gas becomes active and
autoignition tends to occur.

THE RELATIONSHIP OF GROWTH BETWEEN
PLASMA JET AND INITIAL FLAME KERNEL IN

PLASMA JET IGNITION
D. Teto, K. Tanaka, K. Yoshida, H. Shoji, A. Saima, H.

Tanaka, JAPAN

The investigation regarding performance of
plasma jet igniter was explored by using a vessel. In
this study, we focused on plasma jet as effects of
radicals, and the relationship of growth between
plasma jet and initial flame kernel was clarified. In
the experiment, plasma jet images were taken with
the absence of combustion in the air of atmospheric
pressure and room temperature.  Propane-air
mixture of equivalence ration 1.0 was used for the
combustion test, and the initial flame propagation
was visualized with the schlieren system. Supplied
energies were 24.5 and 50.0 J. The initial flame
kernel was created in the plasma region and a few
millimeters ahead of plasma jet. The combustion
enhancement effect was influenced by the issuing
duration of plasma jet and penetration depth of it.
The plasma jet and initial flame kernel which were
formed in extremely initial stage of combustion
influence on the combustion of whole combustion

chamber.

DEVELOPMENT OF THE PRACTICAL TYPE
PLASMA JET IGNITER

K. Tanaka, D. Teto, K. Yoshida, H. Shoji

N 1oji, H. Tanaka,

Plasma jet ignition is the effective method to
ensure a certain ignition and combustion
enhancement of a S.I. engine operating with lea
mixture.  The combustion enhancement effectl;

\_

mainly occur toward the plasma jet issuing direct;
Therefore, when the igniter is attached at the celcan_
of cylindrically shaped combustion chamber, Pla:ter
‘ot should issue toward the round combuSt;T.a
chamber wall. The practical type plasma et ignit.;n
which had a concentric circular orifice has bee,:
developed. A concentric circular orifice was formed
by a circular orifice and a round plate attached at the
tip of the center electrode. The purpose of this stud
is to elucidate the relationship between plasma je);
and igniter configuration. The plasma jet can issye
from whole of concentric circular orifice with
certain plasma jet igniter. However, plasma jet issues
eccentrically when igniter has large orifice and
narrow spark gap width. The luminous area of
plasma jet increases with increase of concentric
circular orifice area. The penetration of plasma jet
increase with increasing in the discharge gap.

ON CATALYST ASSISTED COMBUSTION WITH
CATALYST TEMPERATURE LIMITING - EFFECT
OF CATALYST ON BLOW-OFF LIMIT OF FLAME

STABILIZED BY A CYLINDER -
M. Yamagami, F. Hanba, M. Tanabe, K. Aoki, JAPAN

The effect of catalyst on blow-off limit of
flame stabilized by a cylinder is investigated by
comparing the catalyst and stainless plates set in a
test nozzle. The effect of the cylinder diameter on the
limit using the catalyst is also investigated. A
structure of the flame stabilized by a cylinder using
the catalyst and the stainless is investigated. The
research is made by measuring typical gas
temperatures distributions in the wake of the
cylinder.

A test nozzle whose inner diameter is 50 mm
has three catalysts or stainless steel plates which
were set parallel to the.CsHs/Air mixture flow
direction. The .each set interval is 15 mm. The
cylinders were set normal to the plates above the
center of the test nozzle. The catalysts plates are
made from platinum over stainless steel with y -
alumina wash-coat. The mixture flow has 2
temperature of 543 K. The outer diameters ‘D’ of the
employed ceramic cylinder are 2.6, 5.0 and 10.0 mm.
The distances ‘Z’ from the exit of the test nozzle to
the bottom of the cylinders are set 5 and 10 mm. The
burnt gas temperatures in the wake of the cylinders
were measured with a silica-coated Pt-30Rh/Pt-6Rh
thermocouple.

" The difference of the blow-off limit between
e catalyst and the stainless is small on the whole.

_J
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smm s the optimum eviimder diameter 1o hold Hame
under  this experimental - condition, [he  gas
temperatures which are distributed in the wake ol
the ovhinder with the catalvst are higher than the
temperatures using the stainless. The shape ot the
tlame and the burnt gas temperature at X=0 mm
using the catalvstare affected by catalyst.

SITUDY ON VORTEX WHISTLE IN SWIRI.
BURNLERS
S Ohtonra, Y Tsurnoka, N Tanabe, K. Aoki, JAPAN

Fhe mechanism of Vortex Whistle (VW)
occurrence was discussed in this paper. The air and
tuel flow rates for VW occurrence was investigated
experimentally when swirl number is 147 -with

combustion.

Ihe employed  experimental  apparatus
consists of a swirler and a nozzle whose diameter is
[00 mm. Fuel propane (CiHs), is supplied to the
swirler through a fuel injector. The fuel injector is
located at the center of the swirler, to jet radially.
VW was detected at 200 mm from the exit of the
burner by a microphone. The spectrum analysis of
pressure fluctuations and sounds were done using
FI'L - (Fast Fourier Transform).  lon current was
measured by an ion probe on the nozzle exit planc
[he flame structure was estimated from the ion
currrent.

The VW  occurrence condition with
combustion was made clear. In the conditions with
and without VW the gradients of the angular
momentum differs around the boundary ot main and

reverse flow.

CONCENTRATION AND VELOCITY
MEASUREMENTS IN GAS FLOWS WITH LARGE
VELOCITY FLUCTUATION

A Muramalsu, Y. Ern, [APAN

A probe, which consists of a sonic nozzle
and a hot-wire was developed to measure the
concentration in the mixing flow of two different
Ass

Instantancous concentration and velocity in
the mixing flow can be measured by using the
concentration probe and an ordinary hot-wire. In the
flow having the large level of velocity fluctuation,
however, it has been indicated that the velocity
measured by the hot-wire is not accurate.  The

j\

present  study  deals with a new  method  of
measurement which a small piezoresistive sensor is
used instead of the hot-wire.  In this method, the
velocity s given from the total pressure measured by
the piczoresistive sensor and the density given by the
concentration probe. Ina pulsating jet where carbon
dioxide gas pulsed by a loudspeaker issues into still
air, as an example of the flows having large velocity
fluctuation, the concentration and  velocity  were
measured.

MEASUREMENT OF SURFACE TENSION OF
TEE/E181 AND TFE/NMP BINARY SYSTEM
K. Ogawa, N Issiuki, H. Koga, T. Nakamura, JAPAN

The objective of this paper is to present
information about the surface tension of two binary
svstems:  2,2,2-trifluoroethanol  (TFE)/N-methyl-2-
pyrrolidone (NMP) and TFE/tetraethylene® glycol
dimethyl ether (E181) which are considered to be
most important as the working fluids of absorption
machines in the near future.  Therefore, surface
tension was measured, by the differential capillary
rise method, over the entire mass fraction range at
temperatures of 10 to 40 "C. The experimental values
were correlated with temperature and with mass
fraction. As a result, the average deviation between
the enypirical equation and the measured values was

2t +0.8% in both cases.

sikbawi AND STABILIZING EFFECTS ON
PHEFUGION FLAME IN MAGNETIC FIELD
Ho Tunaka, K. Yoshida, H. Shoji, A, Saima, JAPAN

The pressure effect on diffusion flames and
stabilizing effect were investigated in a magnetic
field. The maximum magnetic field strength was
applied at 1035 X 105> A/m. Gases receive the
pressure which depends on their magnetic properties
of tlame and surrounding air. The deformation of
the flame was discussed, and the stabilizing effect
was found in the central portion of the field.
Experiments of the flame deformation and the
stabilization of flame were made at the center
position of the field. The phenomena of the
deformation of these gases were attributed to
paramagnetic  (air) and diamagnetic  (flame)
properties of gases. The oscillating tflame at the
center of the field changed to the stabilized one with
low frequency, as magnetic field was applied. Flame
keeps a constant height of it. Temperature of burned
gas in downstream region is higher than when the
magnetic field was removed.  Time mean intensity
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distnbution shows that the measured values became
hpher and the width of the Hame became narrower
than those as the magnetic tield was temoved. This
o reason why the stabilizing tame reduces the
cntramment ot surounding, air avith low
temperatunre Irmpq'lnlun' pradient in omvpen
ditusion region ot the flame s hipher than as
magnetic tield was removed. This means that the
distance of the dittusion Taver becomes short as
magnetic iield was applied

FHE DISTRIBUTION OF DIFFUSE AND DIRECT

SOLAR - RADIATION  FROM  INDONESIAN
CLIMATI
I Swdptol INDONTESIA

A common design procedure  and

Pettlormance evaluation of solar radiation equipment
wre by shortterm field test, followed by computer
simulation using long term solar radiation data. The
data ot global radiation of either diffuse or direct
component are required in order that the simulation
program be able to calculate energy collated by the
solar collector,  However, solar radiation data
collected by meteorological stations contain global
radiation only, and do not measure the diffuse or
direct component, Solar radiation distribution
model of solar radiation is required, to predict the
ditfuse or direct component of the measured global
radiation. The objective of this project is to develop a
solar radiation distribution model, that is suitable for
Indonesian climate.

*ok ok ok ok kR W

A solar radiation monitoring statiop, h
been set up at the Solar F_ncrg_\- L“l‘m’ator\- dsf
Brawijava University in Malang, Indonesia lo\-,,,;\, :l
112040" East Longitude and 8* South Latitude. The
station measures simulh\neuusly globaL diffus.g, and
direct radiation, ambient tempeml‘ure, and wind
speed. The simultaneous measurement of the diff

Lo . ; : use
and global radiation, is to Investigate the correction
factor tor measurement of diffuse radiation using

puranometer with a shadow band ring.

[he measurement started in early January
1998 until end of March 1998, for the analysis of solar
radiation distribution characteristics, which is be
presented in the paper. The measurement of solar
radiation data will continue up to 5 - 19 vears, to
develop a long-term solar radiation data which
represents the characteristics of solar radiation for the
tropical climate of Indonesia.

Several solar radiation models were already
published based on measurement of solar radiation
in Canada, the USA, Australia, India, and Singapore.
[t seems that there are distant differences between
models for different climate and locations, Solar
radiation model developed by this analysis is useful
tor the development of solar radiation applications in
Indonesia, since there is no representative solar
radiation distribution model available.




1 ' . . ' . . '
The 2" Pacific Asia Conference on Mechanical Engineering

Conference Organization

Institutional Organizing Members

Technological University of the Philippines, Philiprnes
Nihon University. College of Science and | cehnolopy, Japan
De La Salle University, Philippines
University of the Philippines, Philippines
Philippine Council for Industry and Energy Rescarch and e clopment, Philippines
Rajamangala Institute of Technology, Thailund
Commission on Higher Education, Philippines
Integrated Research and Training Center Foundation Inc., Philippines

International Executive Council

ANGEL C. ALCALA
Commission on Higher Education, Philippines, Philippines
Chairman
FREDERICK SO. PADA
Technological University of the Philippines, Philippines
Co-Chairman

Members

KATSUE KOJIMA,
Nihon University, College of Science and Technology, Japan,
ANDREW B. GONZALES, FSC
De La Salle University, Philippines
WINIT CHOTSAWANG,
Rajamangala Institute of Technology, Thailand
LYDIA G.TANSINSIN
Philippine Council for Industry and Energy Research
and Development, Philippines
EDGARDO G. ATANACIO
University of the Philippines, Philippines
HIROSHI GOTO
Japan International Cooperation Agency-Manila, Philippines
PABLO D. AREVALO, Jr.
TCGI Engineers, Philippines

_J

33



Organizing Committee

PABLO A. JORILLO, Jr., o
Technological University of the Philippines, Philippines
Chairman

TETSU NISHIMURA
Nihon University, Japan
Co-Chairman,

Members

EMILIANA VR.TADEO
Technological University of the Philippines, Philippines
FERDINAND G. MANEGDEG
University of the Philippines, Philippines
LORETO G. AGUILA
Technological University of the Philippines, Philippines
Integrated Research and Training Center Foundation, Inc., Philippines
PRATUAN KLINCHMOA
Rajamangala Institute of Technology,
SHIGEO IWAI
Nihon University, Japan
KOJI YOSHIDA
Nihon University, Japan
HIROSHI TOKISUE
Nihon University, Japan
MITSUO YODA
Nihon University, Japan
ALBERTO B. MUYOT
De La Salle University, Phillippines
ADORA S. PILI
Technological University of the Philippines, Philippines
VALENTINO J. ANGELES
Technological University of the Philippines, Philippines
LORETO G. CARASI
Philippine Council for Industry and Energy Research and Development, Philippines

Thailand

International Advisory Members

NENET C. GRAZA
Technological University of the Philippines, Philippines
KATSUHIKO MAKIUCHI
Nihon University, Japan
PANPETCH CHININTRON
Rajamangala Institute of Technology, Thailand
ANAND ASUNDI
Nanyang Technological University, Singapore
G. H.LIM
Nanyang Technological University, Singapore
ANDREW Y.C.NEE

National University of Singapore, Singapore !——J‘

56



~

ALVIN B, CULABA
De La Salle University, Phalippines
FERDINAND G MANEFGDEG
University of the Philippines, Philippines
PATRICK 1. PHIT AN
Antizona State University, 8
PEDRO HERRIRA-FRANCO
Centro de Investipacion, Mevico
OFIVIER ALLIN
Universitie du Paris, France
WITTTIAM WS CHARITERS
iniversity o Melbowne bitralia
VICTOR A, PULHT MANO
University ol New South Wales, daseralta
FRANCISCO TOCHINESTA
Ulniversidad Politecnica de Valencia, Spain
MICHAEL R.I PURVIS
University of Portsmouth, {nited Kingeom
CARLIOS BREBBIA
Wessex Institute of Technology. United Kingdom
LEPING LI
Ben Gurion University | Israel
AKBAROV S, DIOBBARAGLI
Yildiz Technical College, Turkey
HAMIDON MUSA
Universiti Teknologi. Malaysia
MOHAMAD MUKTI
Universiti Teknologi. Malaysia
HANSAM KIM
Inha Technical College, Korea
CHING C. CHAO
National Tsin Hua University, Taiwun
REYNALDO B. VEA
University of the Philippines, Philippines
LYDIA G. TANSINSIN
Department of Science and Technology, Philippines
ANTONIO RO. HERRERA
Council of ME Board, PRC, Philippines
TETSU NISHIMURA
Nihon University, Jupan
OSAMU SALIO
Nihon University ., Japun
GORO SHIMIZU
Nihon University. Japan

Sponsoring Organizations

OHTA Kaigai Foundation, Inc., Japan
Philippine Council for Industry and Energy Research and Development (PCIERD), Philippines
Philippine Convention and Visitors Corporation (PCVC) Philippines
Integrated Research and Training Center Foundation, Inc. (IRTCFI) Philippines
Nihon University College of Science and Technology, Japan
Sanko Volunteers Association (SAVAC), Japan

)

s\



T

Secretariar
Chairman:

Vice Chairman:
Members:

WORKING COMMITTEES FOR THE 2*" PACIFIC ASIA CONFERENCE ON ﬁ

MECHANICAL ENGINEERING

Engr. Nenet C. Graza (Secretariat. Philippines)
Prof. Tetsu Nishimura (Secretariat. lapan)

Ms. Michaela O. Andrada
Mr. Ceferino A. Sanchez 11
Dr. Koji Yoshida

Ms. Jocelyn D. Bondoc
Prof. Diana C. Vinluan

Dr. Corazon C. Obnamia

Technical Committee

Chairman:
Vice Chairman:
Members:

Prof. Loreto G. Aguila

Dr. Adora S. Pilj

Dr. Ruben A. Garcia

Engr. Felipe Ronald M. Argamosa
Engr. Loreto G. Carasi

Engr. Rey Crisanto P. Hizon
Prof. Quirino F. Almeniana
Prof. Buenaventura M. Sabater
Dr. Pablo A. Jorillo. Jr.

Prof. Dominador S. Pagbilao
Prof. Valentino 1. Angeles

Ways and Means Committee

Chairman:
Vice Chairman:
Members:

Engr. Felipe Ronald M. Argamosa
Engr. Rey Crisanto P. llizon

Dr. Aura C. Matias

Dr. Bernardo A. Lejano

Engr. Laarni D. Coronel

Engr. Marianita A. Exala

Prof. Quirino F. Almeniana

Prof. Felisa S. Florendo

Prof. Marco 1. Dakanay

Ms. Jovita O). Igham

Invitation and Reception

Chairman:
Vice Chairman:
Members:

Engr. Rey Crisanto P. Hizon
Dr. Adora S. Pili

Mr. Raymond T. Bacud

Dr. Florida C. Labuguen
Prof. Rosalinda S. Zambrano
Prof. Abelardo A. Able
Engr. Arjun G. Ansay

Ms. Jovita O. Igham

Ms. Virginia N. Villamar

WORKING COMMITTEES

Technical Tour and Transportation Commitee

Chairman:
Vice Chairman:
Members:

Printing and Reproduction

Chairman:
Vice Chairman:
Members:

Technical Exhibit

Chairman:
Vice Chairman:
Members:

Documentation Committee

Chairman:
Vice Chairman:
Members:

Prof. Lot B, Ramirez

Engr, Felipe Ronald

Mr. Reynaldo O, Baa’\r’:j-c/\fgamosa
Prof. Manuel N. Cawil
Mr. Jedel G. Agron
Mr. Michael Robert P.
Mr. Mario Vv, Martinez
Mr. Lydio O. Lahera

Corpuz

Prof. Leticia C. Uyaco

Prof. Loreto G. Aguila

Mr. Tito G. Galacio

Mr. Cristito C. Flores, Ir.
Mr. Leopaldo C. Caballo, Ir.,

Prof. Valentino J. Angeles
Prof. Lot B. Ramirez

Mr. Disocoro P. Maraion. Ir.
Mr. Marco ). Dakanay
Prof. Manuel N. Cawil
Engr. Manuel E. Mendoza
Engr. Lyndon R. Bague
Mr. Rogelio R. Irabon
Mr. Alberto M. Cruz

Mr. Gonzalo C. Salvador
Mr. Andres D. Maglaqui
Mr. Gilbert S. Tomelden

Prol. Manuel N. Cawil

Ms. Jocelyn D. Bondoc

Mr. Cristito C. Flores. Jr.

Mr. Leopoldo C. Caballo. Jr..
Mr. Alberto M. Cruz

Mr. Michael Robert P. Corpuz
Mr. Remulus L. Granada

Ms. Mercy M. Claravall

Ms. Melbern Rose C. Maltezo
Ms Jovita (). Igham

Physical Fucilities Committee

Chairman:
Vice Chairman:

Prof. Marco |.. Dakanay
Prof. Valentino J. Angeles

Ms. Maria A. Criste Members: Mr. Andres DCN]Sa%IBC(ljZL >
;. Ros vador. Jr..
Ms. Melbern Rose C. Malteso rclr. S:r}l:lg iapa;n[a‘ g
Ms. Mercy M. Claravall r. Car
S S

58




~ )

Philippine Council for Industry

and Energy Research and Development
Department of Science and Technology

PCIERD was created as part of the reorganized National Science and Technology  Authority
(NSTA)Y on March 17, 1982 through Executive Order No. 7844

On January 30. 1987, the NSTA was reorganized into the Department of Science and Technology
(DOST) through Executive Order No,

28 10 make it more effective and responsive to the scientific and
technological needs of the country

nz

“==1 Mandate

¢ Formulate strategies, policies, programs and
projects for science and technology (S&T)
development

¢ Program and allocate  government  and
external funds for research and development
(R&D)

¢  Monitor and promote S&T  research  for
applications in the industry, energy, utilities,
and infrastructure sectors

S&T Strategies

¢ Focus R&D on identical  high impacl
technology sectors

¢ Strengthen private sector participation in R&D
and S&T related activities

¢ Establish  networks  continuously in  the
government, industry and academic sectors

¢ Strengthen linkages with international and
non-governmental organizations

¢ Develop and  maintain - S&T  manpower
through MS/PhD scholarship grants

Services

¢ Grants-in-Aid for approved rescarch proposals
to develop processes, products and services in
industry and energy sectors with big potentials
for practical and commercial applications

¢ Strengthening the scientific and technological
services 1o industry which include testing
quality control services, industrial standards
and specifications development,
design/production  engineering,  technical
management, consultancy. techno-cconomic
studies,  construction and  fabrication  of
prototypes

¢ Scholarship grants in applied S&T, and

¢ Reporting of S&T information in industry,
energy,  utilities and infrastructure  for

dissemination to end-users
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=< an Tmproved Zuality of .C'c‘l{c and Sustainable Future
Tnans”

THE TECHNOLOGICAL UNIVERSITY OF THE PHILIPPINES

A Leader in Technological Education in the Philippines
in the last Ninety-seven Years

B _The Technological University of the
Philippines (TUP) was started in 1901, upon the
establishment of the educational system of the
lfhi]ippines during the American Régime. It was
first known as the Manila Trade School which
later became the Philippine School of Arts and
Trades (PSAT).

On June 17,.1959 the PSAT was converted
into the Philippine College of Arts and Trades
(PCAT) under RA No. 2237. After 19 years, the
college was converted to the Technological
University of the Philippines by virtue of PD No.
1518 on June 11, 1978.

At present, since its conversion into a
University, the TUP has four branches: one in the
Visayas and three in Luzon. There are 837
personnel to serve an annual average enrollees of
10,500. In 1997 there are 2021 graduates from the
various undergraduate and graduate programs.

The TUP provides higher and advanced
technical, industrial, technological
al education and training in the
nology and practical arts leading
diplomas and degrees. It also
esearch and development

vocational,
and profession
industries, tech

to certificates,
TUP has not stopped with setting torth

conducts applied 1

studies in technical, industrial and technological visions of the institution’s growth Development
. . . . ¥ Rl

ficlds and production using indigenous materials, programs, projects and activities are priontied

cffecting technology transfer in the countryside in the various sectors Major considerations e
and assisting i the development of small and on institutional inovations onocurti ulan
medium  scale industries in identificd  growth programs,  making  these  prograns more
responsive and relevant to changing, technologies

centers

\ _
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The following are the current curricular
offerings in the University:

Doctoral Degree

Doctor of Technology

Doctor of Education, major in Industrial
Education Management and Career
Guidance

Doctor of Philosophy

Masteral Degree

Master of Arts in Industrial Education,
major in Administration and
Supervision, Career Guidance and
Curriculum and Instruction

Master of Arts in Teaching with fields of
specialization in Mathematics,
Physics, Chemistry, Practical Arts,
Home Economics, General Science
and Non-Formal Education

Master in Technician Education

Master in Science in Engineering major in
Electrical, Civil and Mechanical

Master in Management

Master in Technology

Degree Courses
5 Year Degree Courses

Bachelor of Science in Architecture
Bachelor of Science in Engineering

4 Year Degree Courses

Bachelor of Applied Science in
Laboratory Technology

Bachelor in Computer Science

Bachelor of Science in Industrial
Education

Bachelor of Science in Marine
Engineering

Bachelor of Science in Physics Teaching

Bachelor of Science in Computer

Education
Bachelor of Technology

Research
addressed to high technology products such as
tools, materials, and processes required by the
country’s industrialization program. Extension
and outreach services are substantially relied
upon to provide access to adequate information
on technology and industrial development.

activities are  pioneering,

The faculty and staff are recognized for
their  advanced  educational  preparation,
experience, competence and expertise. Their
professional services as consultants and resource
person are highly sought after. TUP facilities,
tools and equipment are more than adequate and
may be availed of by other institutions involved
in training and research.

By the year 2000, TUP shall be a highly
relevant, responsive and productive institution,
maintaining its role as the center of excellence in
higher and advanced technological education,
research and extension.

_ J
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4 : constitution, cultivating
M independent crealivily, and by working  for
the «Il-w-lulmwnl of culture, The mission of
/ Nihan [Iniversity is to develop cultured people
who are sound of mind and body —and conduct
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contribute to the world peace and the welfare of

humanity by - relyingon the Japanese spirit,

Kokl valuing the Confucian systeny, abiding by the
' the spirit of

ccarch by gathering 2 broacl-

in-depth ac ademic res
ound the world

range of nowledge from ar

COLLEGL OF SCIENCE AND
TECHNOLOGY
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The College of Science and Technology
ed in 1920, Today, the college has 12
17 praduate programs, and a junior
collepe with three departments. The college has
(WO campuses with a total of 361,000 square
ws, and 12,000 graduate and undergraduate

was lound
departments,

melc
students and a faculty of 630.

The curriculums are designed to widen
students’ intellectual horizons, as well as provide
them with highly specialised knowledge and
skills in their respective fields. This is achievel
through a balance among the liberal arts and
humanities, and the natural and social sciences.

NIHON UNIVERSITY

Nihon University was founded as a
private educational institution in 1889 by
Akiyoshi Yamada, then Minister of Justice, It is
now one of the leading universitios in- Japan
which is composed of 15 graduate schools, 14
colleges, @ correspondence division, a  junior
college and 18 departments, numerous research
institutes, attached  school, special — training
schools, and hospitals, with a tlotal of H(,,()()(;

students an 8,300 faculty  members It aims 1o —
Surugadal Campun

\
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F’-Sincv its establishment in 1920, the

College has sent oul 160,000 graduates and 836
doctors into society  to contribute to the
development of science and technology. These
figures represent a top-level result for a single
department of science and technology of a
private university.

R O N R RN
: LA

Funabashi Library Sports Hall

In addition, each year about 10 foreign
undergraduates and about 15 foreign graduate
students have been admitted, mainly from Asian
nations. As a college so highly evaluated in every
aspect of education and study, we consider our
responsibility and duties for the future science
and technology to be great.

With industry becoming more
complicated and advanced, human resources
with originality and problem-solving abilities are
required in various fields. In order to meet the
needs of society, we have reviewed and
improved our curricula. The 12 departments and
17 graduate courses of our college welcome you
who will lead science.and technology in the 21+
century.

GRADUATE SCHOOL OF SCIENCE AND
TECHNOLOGY

The Graduate School of Science and
Technology, Nihon University, traces its history
to the Graduate School of Engineering, which
was founded in 1951 as part of what was then
called the College of Engineering. At that time,

the school offered master's courses in fnurw
disciplines: construction engineering, mechanical
engineering, electrical engineering, and applied
chemistry. Doctoral courses were added in these
disciplines in March 1953. Ten years later,
courses were added in physics and mathematics,
and geography; and the name of the school was
changed to the Graduate School of Science and
Technology. Since then, the school has continued
to develop, so that today it offers masters and
doctoral courses in a total of 17 disciplines.; Civil
Engineering, Transportation Engineering,
Architecture, ~ Oceanic  Architecture  and
Engineering, Mechanical Engineering, Precision
Machinery Engineering, Aerospace Engineering,
Electrical Engineering, Electronic Engineering,
Industrial Chemistry, Physics, Mathematics,
Geography, Real Estate Science, Medical Care-
Welfare Engineering, Computer Science and
Quantum Science and Technology.

The school has a faculty of 167 professors
who act as graduate advisors. Associale
professors, lecturers, and other assistants also
provide research guidance, making it possible for
each student to receive thorough, personalized
instruction. At present 938 students arc
registered on the master's course and 111
students are registered on the doctoral course. To
date, the school has awarded 7325 master’s
degrees and 298 doctorates. In addition, the
school examines the dissertations submitted by
researchers who have done their work elsewhere;
it has awarded 579 doctorates on this basis.

hk sk ok ok

home page: http://www.cst.nlhon-u.ac.Jp

Campus and Office Locatlons

W EAST JAPAN RALWAY LNE AR PORT

N KEISE) LINE

—SHIN KE(SEI LINE
TOVO KOSOKULINE

Surugadai Campus, College of Science and Technology, Nihon Universi
| 8-14, Kanda-Surugada?Lchome. Chiyoda-ku, Tokx?oy'w\ Japan e/
E-mail: guide@hq cst.nihon-uac jp FAX +81-3-3293-5829

Funabashi Campus, College of Science and Technology, Nihon Universi
24-1, Narashinodai 7-c?\ome. Funabashi-shi, Chlbagg'fd Japan R/

Office of International Division, Nihon Universi
8-24, Kudan-Minami 4-chome, Chiyoda-ku, Tokyo 102 Japan
l TEL +81-3-5275-8008 FAX +81-3-5275-8315
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UNIVERSITY OF THI PHILIPPINES

Propelhing the Nation Towards (Yol

L —

alization

UP System President
Dr. Emil Q. Javier

The national university

The premier institution of higher
learning in the country, the University of
the Philippines (UP) was established in
1908 with a mandate “to provide
advanced instruction in literature,
philosophy, the sciences and arts and to
give professional and technical training to
every qualified student regardless of age,
sex, nationality, religious belief or
political affiliation.”

As the national university, UP ig
inspired by a vision to be the apex and
base of the Philippine educational
system, a key instrument for national
d.evelopment and a significant participant
in the international community:.

Lﬂ@@m()l\ Of%L\!!U.l!\,(_l_njum

Universities

Today, UP has evolved

Into
“multi-versity” composed of 8IX
autonomous universities with the Nagship

campus located in Diliman, Quezon ('ry
The other constituent units are: 1Ip
Manila, UP Los Bafos, UP Visayas and
created only in early 1995, UpP Mindanag
and the UP Open University, The Open
University broadens access to quahty
higher education through self-study
programs designed for students who wish
to study by distance mode.

While each unit is identified by
specific areas of specialization,
particularly  through its centers of
excellence, the University draws strength
from the intricate balancing of unity and
diversity among its constituents,

Leadership in S&T Development

UP boasts of a teaching force of
1,045 Ph. D. degree holders in the natural
sciences, engineering and other
professions. Responding to the need for
professionals who would lead scientific
and technological activities in  the
country, the Philippine government
established a system of national centers
of excellence in the physical and biological
sciences within UP. It includes a network
of biotechnology institutes based m Up
Diliman, Los Banos, Manila and the
Visayas. The network - known as the
National Institutes of Molecular Mology

_/
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Aristoceracy of Brains and Character

UP's S&T thrust is tompered by
an equal emphasis on values education
which begins with an enrly
undergraduate curriculum that is well-
grounded in the humanities and social
eiences. UDR also maintains its role as
mational  university by constantly
enviching the Filipino language, values
and culture components of its educationnl

programs. UP maintains the Sentro ng
Wikang  Filipino  (Center  for ["ilipino

Language), a system-wide rosenrch and
training center which is committed to the
“"l'jll'hn'll‘l‘ll and  cultivation  of  the
national langunge.

In view of the Philippines’” multi-
ethnic make-up, the University promotes
"_““lll‘n] diversity through 1ts Regional
?t::t:‘ll“"‘ Programs on: Min(lnnn‘n, the

era and West Visayas which are
“ocio-cultural and  politienl-cconomic in

, :
UI" 15 also home to a number of

mternntionally — acclaimed  performing
proups which have been recognized to be
the hest in their field, such as the UP
Madrignl Singers and the UP Concert
Chorus,

Outside oif the classroom, state
seholarship extends to voluntarism and
public service institutionalized by the UP
Ugnayan ng Pahinungdéd/Oblation corps
which now has over a thousand
volunteers deployed in the government
apencies and various welfare institutions
and communities around the country.
The Ugnayan ng Pahinungdd is values
educantion in action, epitomizing self-
offering in the service of country.

Towards a New Century

The University of the Philippines
is looking forward to it first centennial,
the year 2008, just over a decade away.
AL this eritical juncture in its history, it 1s
determined not to lose sight of its vision -
as n university responsive to the forces of
plobalization and high technology on the
one hand, and on the other, to the
demands of the unique character of the
[Pilipino  tradition and heritage, as it
continues  to make its singular
contributions to the world. m

UPas “olti-versity” :

U7 flogship campiis in Diliman, Quezon City

w
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Mechanical engineering

nery Manufacturing  1e N

Nutomation  Four  of  (he

technolope to enable a .
mechamcal engimeer 1o deal 'lnli’.l'h'v'l‘
from simple can openers to omplex space

crafts The Mecha

nical Enginee ring

program of De La Salle Univeraty teaches

students and professional enpineers the
rudiments of the science, and how to
translate theory into practicable gadgets
and tools. The 215t century mechanical
engineer designs and manufactures tools
taking strong regard of the future needs of society.

Rescarch plays a major component in the life
of mechanical engineering students. It takes students
from their classrooms to agricultural towns, sugar
mills, or to rustic provinces. Along with faculty
advisers, a group of students developed a harvester
which is capable of harvesting, threshing, cleaning,
and bagging rice, all in one step as the machine runs

through the field. This trailblazing gadget, which won

Increase efficlency in the rice fields.

the Sibol Awards from the Department of Science
and Technology, increases efficiency since it cuts the
farmers’ work time in half.

L La Salle mechanical engineering students also

Students learn the mechanics of energy in the mini-
steam power plant.

/ o T aamen
Innovation spells DLSU mechanical engineers.The harvester was developed to

A Salle University

gave the
residents
of Malib-
cong,
Abra the
frrst
spark of
electrical
light.

- L '» These

engineers
developed
amicro-hydro power plant which supplied the power
to provide electricity in the area. The invention of the
mini-power plant manifests the students’ ingenuity
of harnessing natural resources available and tapping
the power of science.

Even as the country move toward a sustainable
type of development, mechanical engineers will have
to be future-oriented-- serving to make industries run
on the one hand, and working to preserve the natural
' environment on the
other. For ME is all
about kinematics,
dynamics, computers,
computer-aided design
and computer-aided
manufacturing (CAM-
CAD),
design, heat transfer

machine

and thermal dynamics,
materials science and
mechatronics, and
environmental science.

Both the
undergraduate and
graduate ME
programs steep 1ts
students into these
elements and allow for
the integration of these into the work mechanical
engineers do for industry or for other sectors. Holistic
and encompassing, the ME programs develop the
engineers of the future.
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HINIEERS

FCGE ENGINEERS is an independent, employec-owned engineering consulting firm
based in Makati, Metro Manila, Philippines. The firm's initial activitics involyeq the
design and supervision of the construction of a number ol industrial and comimercial
projects in the country. ‘
Sinee its founding in 1973, the firm has grown steadily, both in terms of staff and mulg;.
discipline expertise.  Today, TCGI draws its strength from the experience of 25 years
of providing integrated engineering services in the planning, design and implementation
of industrial, commercial and institutional projects including public infrastructures to
the government and private sectors, both in the Philippines and overseas, particularly
in Kuwait, Hawaii, the Republic of Palau and other islands in the Pacific and
Micronesia.

The firm’s standard of professional integrity and quality performance may be gleaned
from the high percentage level of repeat project engagements from satisfied clients who,
time and again, return to the company for project assistance. Also, the company has
won a significant number of projects from new clients as a result of strong referrals
from its satisfied customers.

TCGs full-time staff of over 500 multi-discipline and widely experienced engineers and
technicians is complemented by more than 50 specialist consultants who are available
to the company on an on-call basis. To further broaden its professional base and
collective expertise, the firm also maintains close working relationships with leading
specialist firms on a project-hy-project basis.

SCOPE OF SERVICES

The services provided by the firm cover the various stages of project development as
follows:
Construction Management
o Bid Analysis & Awards

Feasibility Study o Planning & Scheduling
o Site Investigation & Selection o Construction Monitoring &
o General Development Studies Evaluation
o Soils & Materials Survey o Quality Inspection & Control
o Conceptual Design o Commissioning & Start-up
o Budgetary Estimates o Post Construction Services
o Master Planning Specialized Services
Engineering Design o Environmental Impact Studies
o Detailed Design o Maintenance Planning
o Construction Plans & o Seismic Design & Studies
Drawings o Soils/Geologic Studies
o Contract Documentation 0 Surveying & Mapping
o Construction Scheduling o Flood Plain Studies

o Technical Advice o Value Engincering
A1 FLOOR, JARA T BUILDING 150 TEGASPLSTREET CEGASETVIELAGE, 1229 MAKATECTY, PHILIPPINES TEL NOS 840-4704, K150 LERAS
MO BOCMOPO 2767 1267 MARKATECTTY PHIES * FANNO BIS-M10 * F-mal togrvmnl sequel net * URL. http /7w sy | et /1
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THE KATIPUNAN FLYOVER

CATEGORY AWARD WINNER 1997

L “JHE ORTIGAS OVERPASS

wcoucm AWARD WINNER 1996

o PROFESSIONAL SERVICES
| Project Feasibility Studies B Multi-Discipline Engineering Design
| Construction Management and Supervision

FIELDS OF PRACTICE
B Commercial and Industrial
— Commercial/lndustrial Buildings — Human Settlements
— Industnial plants, factories — Electro-Mechanical Systems

m Water and Environment Affairs
— Irrigation/Flood Control and Drainage — Dams and Impounding Reservoirs
— River Regulation and Control — Municipal Water Supply Systems
—Sewerage — Waste Management/Disposal — Agribusiness

| Transport Systems
— Roads and Bridges — Ports and Marine Structures — Airport Facilities

TCGI

6th Floor, JAKA Il Bldg., 150 Legaspl 1., Legasp! Village, Makat! Clty m Tel No. 617-8311 m Fax No. 815-2410
PO, Box 2757, MCPO, Mokat! Clty m E-mall 1cgi@pacific.net.ph

\\
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NIHON UNIVERSITY

OTA OVERSEAS ACADEMIC INTERCHANGE FUND

Evpresses Congratulationd
Tor The Success Of:

THE 2™ PACIFIC ASIA CONFERENCE ON
MECHANICAL ENGINEERING
(2 PACME)

Septenber 9 - 1, 1998
Wanila, Philippines

fraun:

KENJI MORITA

Chairman of the Board of Trustees

8-24, Kudan Minami, 4 Chome
Chiyoda-ku, Tokyo 102-8275 Japan
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INTEGRATED RESEARCH AND TRAINING CENTER
FOUNDATION, INC.

OFFICERS AND BOARD OF DIRECTORS
1998-1999

I ORETO G. AGUILA
President
LLAARNI D. CORONEL
Vice President
JUANITO M. VILLANUEVA
Secretary
MELBERN ROSE C. MALTEZO
Asst. Secretary
JOVITA O. IGHAM
Treasurer
MANUEL N. CAWIL
P.RO
All IRTC Staff
Members

INTEGRATED RESEARCH AND TRAINING CENTER
(Mechanical Engineering Department)

Prof. VALENTINO J. ANGELES
Department Head

Specialists

Engr. NENET C. GRAZA
Fuels amd Combustion Engineering
Prof. LORETO G. AGUILA
Materials Science
Prof. REY CRISANTO P. HIZON
Refirigeration and 4 ir-conditioning
Engr. FELIPE RONALD M. ARGAMOSA
Hydraulics
Prof. LOT B. RAMIREZ
! Manufacturing
Prof. MARCO J. DAKANAY
Pneumatics

MR GO,
Mk GONZALO €. SALVADOR, JR.,  MR. ANDRES D. MAGLAQUI

SCUENCE Royoppper ; o '
\Q arch Assistant Science Research Assistant

Science Research Assistant

MR. CARLOS S. ZAPANTA, JR..
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PHILIPPINE CONVENTLC_)N.AND VISITOES_CQF! QRAATION

PHILIPPINES
The Best of the Islands

Fourth Floor, Suite 10-17 Legaspi Towers 300, Roxas Boulevard, Manila, Philippines
Tel.: (632) 525-9318 to 32 -Fax (632) 521-6165/525-3314- pcvenet@mnl sequel net
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BUILDING
OUR
SELF-STEAM

We take pride in
...over two decades of solid experience
in geothermal energy

and environmental management

...being the world's leader
in wet steamfield technology

..being the developer and operator
of the world's largest
single geothermal steamfield

...our roster of experts
who are internationally known
in the geothermal arena

)

‘;mn,
T

&

Energy Companies
A company that owes Its strength from Mother Earth,

PNOC Energy Development Corporation
Energy Center, Merritt Road, Ft. Bonifaclo
1201 Makati City, Philippines
TEL. No.: 803-6001/893-1320

7
s
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Campliments from

N
Mo

McKINLE

McEKINIIEY
MACHINERY PHILS., INC.

Products and Services offered

GREY IRON CASTINGS, DUCTILE CASTINGS,
ANNEALING, SHOT BLASTING, SURFACE GRINDING,
PRECISION MACHINING, FABRICATION AND MACHINING
OF AUTOMOTIVE WELDING JIGS AND FIXTURES

TELEPHONE: 655-22-51 TO 60
Fax: 655-24-39
PLANT & OFFICE
F. P. Felix Ave., Cainta, 1900 Rizal Philippines
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Compliments from

UPGRADED PROFESSIONAL TRAINING AND
EDUCATION CENTER

(UPTECH)
(PRCACCREDITED CPE PROVIDER FOR MARINE ENGINE OFFICERS)
Offers: IMO Standard Training for Simulator ang CPE Courses

ENGR. ROMEO S. PICCIO
General Manager

Main Office:  Rm. 10 Renadar Bldg.. 1360 L. Guinto St., Ermita Manila
| Tel.: 526-6923 Tel./Fax: 524-0048

! St.,
lloilo Branch: Mezzanine Flr., Mother of Perpetual Help Bldg., Luna

Lapaz, lloilo City, 5000 - Tel. No.: (33) 508-6051

G —
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EXHIBITORS

V.G. ROXAS ENTERPRISES
Unit 7 ANPN Plaza, Philippine Rabbit Compound, EDSA, -
Balintawak Quezon City - Tel. Nos. 455-5823 to 25, Fax No. 455-

Products/Technologies/Services

Material Testing Equipment - GUNT HAMBURG GmbH, HEUNG]JIN TI“ESTING [\I:I]pl‘:(l:l}{&lzr\i}z CO., LTD.
Refrigeration & Airconditioning Trainer - ELETTRONICA VENETA I e o.pa.
Test and Measuring Instruments - METRIX SA, CHAUVIN ARNC

EDUSYSTEMS, INC. ‘
2164 Primo Rivera St., Makati City, Philippines
Tel. Nos. (632) 890-1515, Fax No. (632) 895-0984

Products/Technologies/Services

Edusystems Metrology, Edusystems Statistical Process Control and ISO‘)QOU Program
Plastics Technology Center, Denford Computer Integrated Machine,
Plant Engineering Education and Training

ANZO TRADE INTERNATIONAL, INC.
# 28 Smiling Street, BF Homes Almanza, Las Pinas City
Tel. Nos. 806-9560, 805-9919, 805-9917 - Fax Nos. 801-2848, 805-9917

Products/Technologies/Services

Pipes, Tubes & Fittings, Air & Liquid Filters, Automation & Instrumentations
Cleanroom Materials & Equipment, Others

FIRST ELECTRONIC WEIGHING & AUTOMATION COMPANY/

FIRST PHILIPPINE SCALES, INC.
# 10 Gedisco Complex 4" Ave., Grace Park, Caloocan City/# 33 Araneta Ave., Potrero Malabon
Tel. Nos. 365-9032, 361-1331 - Fax Nos. 364-9299, 362-3783

Products/Technologies/Services

Electronic Table Scales such as: Weighing only scales, Multi-function scales, Price computing scales, Counting scals,
Hog scales, Cow scales, Custom made, scales
Hanging Scales, Flatform Scales, Truck Scales, Batching Scales, Pallet Scales, Crane Scales

UNIVERSITY OF THE PHILIPPINES
COLLEGE OF ENGINEERING/NATIONAL ENGINEERING CENTER

Diliman, Quezon City
Tel. Nos. 927-9039, 920-5301 (loc. 5900) Fax No. 927-9039

Products/ Technologies /Services

Plans for the National Graduate School of Engineering
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BASIC PROGRAMS OF SAVAC
1.0 SAVAC Scholarship Grant
2.0 SAVAC Social Welfare Program
3.0 SAVAC Career Development
4.0 SAVAC Home Stay Development

Takahisa YAMADA Osamu SAIJO
Chairman Managing Director
Office: 806 Ogura Saiwai-ku Kawasaki-shi Japan

(Postal code 211-0954)
Phone 044-587-8055 FAX 044-588-6511




