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KEYNOTES:

Prof. Masayuki NAKAQO, University of Tokyo, Japan
“Applying Axiomatic Design to Engineer’s Job Search Defining DP of
abduction skills for FR of new product development”

Masayuki Nakao received bachelor and master degrees from the University of Tokyo in 1981 and 1983.
He entered the Hitachi Metals Co. Ltd. as a researcher of magnetic recording, and worked HMT
Technology Corp. its subsidiary company in California, as a production manager of hard disk from 1989
to 1992. In 1991, he took the doctor degree of the University of Tokyo on tribology between magnetic
heal and disk. In 1992, he returned to the University of Tokyo as an associate professor, and has been a
professor of Dept. of Engineering Synthesis from 2001 to the present. He is making researches on
production technologies: precise/micro/nano manufacturing, instruments design for nano/bio/medical
sciences and conventional technologies of molding, pressing, cutting and so on. Especially, He likes
teaching and publishing on creative design and lessons from failure. He is a vice-chairperson of the NPO,
Association for the Study of Failure.

Prof. Inas KHAYAL, Dartmouth College, USA
"Assessing, Designing and Analyzing Healthcare Systems"

Dr. Inas Khayal is an Assistant Professor at the Dartmouth Institute of Health Policy & Clinical Practice
at the Geisel School of Medicine and Adjunct Assistant Professor at the Department of Computer Science
at Dartmouth College. She earned her PhD in Bioengineering from both the University of California,
Berkeley and San Francisco. Dr. Khayal is a highly interdisciplinary translational researcher focused on
improving chronic disease health outcomes. Her work began in biomedical research using technology
within the clinic. It expanded to Internet-of-Things enabled social and environmental sensing outside the
clinic and within ‘real-world’ living labs. She currently addresses the reality of the multi-level
interconnected systems we live in. Her work acts at the intersection of engineering, medicine and
innovation seeking to develop systems solutions that curb the growth of chronic disease. She was
awarded as a 2017: Systems Science Scholar by AcademyHealth and Robert Wood Johnson Foundation
New Connections Scholar.



Prof. Christopher A. BROWN, Worcester Polytechnic Institute, USA
“Axiomatic Design of Athletic Equipment for Reducing Injuries without Limiting
Performance - case studies in new product development"

In 1983 Brown earned his PhD at the University of Vermont where he learned about Axiomatic Design
from Nam Suh. He then spent four years as a scientific collaborator in the Materials Department at the
Swiss Federal Institute of Technology. For two years he was a senior research engineer designing
product and processes at Atlas Copco's European research center.

Since the fall of 1989 Chris has been on the faculty at WPI. Chris has published over a hundred articles
on axiomatic design, sports engineering, manufacturing processes, and surface metrology. He has patents
on characterizing surface roughness, devices for friction testing, and on sports equipment for reducing
injuries. He teaches grad courses on axiomatic design of manufacturing processes, and on surface
metrology, and an undergraduate course on the technology of alpine skiing. He also consults, and teaches
courses, for industry on axiomatic design and on surface metrology.

Rajesh JUGULUM, CIGNA, USA
“Use of Decomposition Principles in Data Management”

Rajesh Jugulum, Ph.D., is the Director of global data strategies at Cigna. Prior to joining Cigna, he held
executive positions in these areas at Citi Group and Bank of America. Rajesh completed his Ph.D. under
the guidance of Dr. Genichi Taguchi. Before joining financial industry, Rajesh was with Massachusetts
Institute of Technology, where he was involved in research and teaching. He taught Axiomatic design
course with Prof. Nam Suh at MIT. Currently, he also teaches at Northeastern University, Boston. Rajesh
is the author/co-author of several papers and four books including books on data quality and design for
lean six sigma. He is also working on another book that focuses on combining data and process
disciplines. Rajesh is an ASQ fellow and his other honors include American Society for Quality’s
Feigenbaum medal and International Technology Institute’s Rockwell medal.



Tutorial Session 1

Prof. Christopher A. Brown, PhD, FASME
Director, Surface Metrology Laboratory
Mechanical Engineering Department
Worcester Polytechnic Institute

100 Institute Rd., 235 Washburn Bldg.
Worcester, MA 01609-2280

Phone: 508 831-5627 cell: 508 560-6986
brown@wpi.edu
https://www.wpi.edu/people/faculty/brown

An Introduction to Axiomatic Design

The fundamental principles of Axiomatic Design (AD) and its application are reviewed.
The main goals are to help attendees to begin using axiomatic design and perhaps better
appreciate many aspects of the conference. Insights and perspectives of over 30 years of
teaching and practice will be included.

Nam Suh at MIT started AD in the late 1970s. The underlying supposition is that all good
designs comply with just two axioms: 1) they maintain the independence of the functional
elements and 2) they minimize the information content.

AD can help with innovation, add value, and reduce cost in the design process and in the
design solution, as well as in its use. In the tutorial emphasis will be placed on techniques for
decomposing design problems so that the axioms can be applied systematically, with
corresponding functional and physical domain hierarchies. The use of metrics will also be
covered.

This tutorial is intended design engineers and engineering students, who might have
never used AD, or who would like to see my perspective on using and teaching it for over 25
years.

Please read professor’s Christopher Brown short biography in the keynote section.
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Tutorial Session 2

Prof. Joseph Timothy Foley, PhD
School of Science and Engineering,
Reykjavik University, Iceland
Venus 3, +354-599-6569
foley@ru.is
http://www.ru.is/starfsfolk/foley

Axiomatic Design for Everyone!

Axiomatic Design~(AD) was originally conceived for and continues to focus on highly
technical subjects, particularly the design of mechanical systems. Recent publications have
explored deploying AD in new disciplines, implying its universality. This tutorial begins with
examining the philosophy of AD to understand how it can be generalized for deployment in new
fields. We continue our exploration of the worlds of creatives, hackers, and troublemakers to see
what design issues they need addressed. Through their eyes, we gain a deeper understanding of
how the core of Axiomatic Design can be applied by anyone!

Dr. Joseph Timothy Foley (MIT BSc ‘99, MEng, ‘99, PhD ‘07) has worked as a researcher and
designer in a large variety of fields with a heavy emphasis on infrastructure and mechatronics.
His graduate research at MIT focused on integrating RFID into smart devices in a scalable and
secure way. He worked as a postgraduate researcher in the Environmentally Benign
Manufacturing group at MIT in partnership with SKF, investigating methods of reducing the
impact and energy usage of manufacturing processes. At iRobot's Government and Industrial
division, he developed shape-changing robots as the technical lead for the Harvard-MIT-iRobot
DARPA ChemBots team. This research resulted in a US patent on the manufacture of enhanced
Shape Memory Alloy springs, a topic he still is researching.

He is now an assistant professor at Reykjavik University and teaches topics in
mechatronics and mechanical design. He has integrated Axiomatic Design into the courses he
currently teaches to provide students with a common framework for the heavily multi-
disciplinary nature of modern computer-controlled manufacturing and smart devices.

His research interests include aircraft maintenance automation, product design, embedded
smart devices, wireless communication, physical security, and engineering-artist collaborations.
His most recent developments in Axiomatic Design research include Creative Axiomatic Design
(CIRP DC 2016), Desirable Complexity (ICAD 2017), and Axiomatic Design as an Ontology
(CIRP DC 2017).
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Tutorial Session 3

Prof. Miguel Cavique, PhD

Sciences and Technology Department

Escola Naval, Base Naval de Lisboa

Alfeite, 2810-001 Almada, Portugal

Phone: +351 210 902 094 cell: +351 964 025 006
cavique.santos@marinha.pt

Redundant Design

Redundant designs belong to a special kind of designs, in which the number of design
parameters is larger than the number of functional requirements. Such designs can also be
uncoupled, decoupled or coupled, and this tutorial presents seven theorems that help identifying
and generating good redundant designs. Different forms of redundancy are considered,
specifically the functionality-related alternative and augmentative kinds.

Miguel Cavique is Professor at the Naval Academy in Naval Engineering, field of Mechanics.
He received the diplomat Engineer from the IST (now part of the Lisbon University) in 1983, the
Master from the IST in 1991 and the PhD from the New University of Lisbon in 2011.

During his lifelong, he always maintained a parallel academic career and industrial jobs or
activities. In the 80s, he worked at the gas network of Lisbon, a department of the Electricity of
Portugal (EDP), running the department of network design. Thus, changed to IBM as system
engineering where he gave support to bank customers on relational databases. In a similar period,
was Assistant at the Faculty of Sciences of Lisbon and Auxiliary Professor at the Lusiada
University until 1996 in the fields of Mathematics and Statistics. In the Polytechnic of Setubal
(1991-2015), he dedicated his work to the areas of gas networks and air conditioning, making
consultancy on air conditioning design and energy auditing of buildings. Moreover, he owned
and industrial enterprise and further a commercial one on air conditioning systems, which
maintains until now. Is specialist on air conditioning by the chartered association of engineers in
Portugal, life member of the commission of the air conditioning specialization of the same
association, and President (2016-17) of the Portugal Chapter of ASHRAE (American Society of
Heating, Refrigeration and Air-Conditioning Engineers). Prof. Miguel Cavique devoted the last
ten years to the development and application of Axiomatic Design (AD), in particular in what
concerns to the design of air conditioning systems, and most recently to the application of AD to
the naval industry.



Poster Session

1. Vlad Cazacu: Application of Axiomatic Design Principles in the Case of a Device for
Automated Testing of Phones and Tablets Touchscreen.

2. Madalina Popa: Deposition Technology of Thin and Hard Films on Cutting Tools
3. Marius Boca: Axiomatic Design used in Developing a CNC Micro Machine Tool
4. Marian Maniga, Costel Amariucai: Hydrogen Generator

5. Adriana Stratan, Ana Ciumeica: Equipment for Abrasive Jet Cutting

6. Sergiu Olaru, Alina Olaru: Approach of Die Conception by Axiomatic Design \

7. Ionut Madalin Pista: Axiomatic Design Process in Developing a Technological Device for
Automated Assembly

8. Florina Cadar, Alexandru Enachi: Equipment for Roto-molding

9. Bogdan Pralea: Study of an Algorithm regarding Production Scheduling for Injection Mould
Manufacturing”

10. Vasile Ermolai, Alexandru Pohongu: Automated Naval Photo-Electricity Collector
11. Gheorghe Bosoanca: Device for Wire Electrical Discharge Machining

12. Cosmin Ionut Iluc: Street Art

13. Mihaela Etcu: Device for Studying the Effect of Singular Electrical Pulses



