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Foreword V

Foreword

The birth of microcellular plastics owes its origin to the MIT-Industry Polymer Processing
Program, which was originally funded in 1973 by the National Science Foundation (NSF)
as an experiment in promoting cooperative research between universities and industry in
the United States. Based on the successful outcome of this experiment, the program has
been expanded by NSF to include more than 100 centers of its kind throughout the United
States. The Wydler-Stevenson Innovation Act was partly based on this model for coopera-
tive research.

The MIT-Industry Polymer Processing Program has undertaken a large number of research
projects since its inception. The graduates of the Program are now leaders in polymer
processing and related fields, both at universities and in industry. One of the research
projects undertaken by the MIT Program was the creation of microcellular plastics. The
idea for microcellular plastics was created in only a few minutes during a luncheon at
Eastman Kodak with Gordon Brown. The idea came about in response to the suggestion of
Mr. Brown that MIT develop a technology for Eastman Kodak, which can save materials
without jeopardizing material properties and without changing the part geometry. Even
though the initial idea of the morphology of the microcellular plastics was designed in a
few minutes on a napkin at the luncheon, the development of the manufacturing process
took several years.

The research on microcellular plastics took place at MIT in two separate phases. During
the first phase, from 1980 to 1984, MIT developed a batch process. During the second
phase, which spanned from 1989 to 1995, continuous processes were developed. The first
student to work on the project was Jane Martini, who came to MIT for her graduate degree
after earning an undergraduate degree from Bryn Mawr College. As a student she was
smart, energetic, and creative. The basic concept behind the microcellular plastics process
was the use of thermodynamic instability to nucleate a plethora of cells. After the basic
feasibility was demonstrated, a succession of outstanding students – Jae Ryun Yoon,
Jonathan Colton, Vipin Kumar, and others – worked on various aspects of the batch
process. The second phase – the development of continuous processes – commenced after I
returned to MIT from a tour of duty with the U.S. Government in 1988. Chul Park, Dan
Baldwin, Sung W. Cha, and other students contributed to the development of the process
and the understanding of the basic process physics.

Trexel, Inc. took over the microcellular plastics technology as the exclusive licensee of
MIT and developed extrusion and injection molding processes for microcellular plastics.
They adopted MuCell as the registered tradename for the microcellular plastics and its
processes. Trexel would not exist today without the vision and the leadership of Alex
d’Arbeloff, Chairman of Trexel, Inc., who has also become Chairman of the MIT Corpora-
tion; Mr. D’Arbeloff was the founder and former CEO of Teradyne, Inc. He brought to
Trexel, Inc. an able management team under the leadership of David Bernstein. Before the
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takeover of Trexel by a new management team, Matt Pallaver provided leadership in this
difficult period during the initial commercialization phase of microcellular plastics.

The MuCell process has become an important industrial technology because of the able
technical team assembled at Trexel, Inc., who are highly skilled and knowledgeable
technical leaders who have developed the MuCell technology as a viable industrial process.
Using the results of academic research they were able to make industrially viable products
and processes, which have been licensed to a large number of industrial firms worldwide.
They deserve much credit for their invaluable contributions. The results of their efforts
clearly took many years of hard work.

I personally derive a great deal of satisfaction in the outcome of our microcellular plastics
endeavor. Not only was the original goal of saving materials realized but also a lot more.
The MuCell process shortens cycle time, reduces the clamping tonnage of injection
molding machines, and produces “residual stress free” parts that do not warp. Furthermore,
the process does not use any hydrocarbons, making it an environmentally friendly process.
Most of all, it is the tangible result of university-industry cooperation that supports the idea
that both universities and industry can benefit when they cooperate under a carefully struc-
tured framework.

Finally, my special thanks and congratulations go to Kelvin Okamoto and his colleagues
for putting together this valuable book. It will be a major reference book on this important
technology. I imagine we will find this book on the shelves of many engineers and students
engaged in the advancement of the polymer processing field.

Nam P. Suh
Sudbury, MA, U.S.A.
February 2003
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Microcellular processing of thermoplastic materials has taken some time to become
commercially viable. However, microcellular processing is fast gaining acceptance and is
now used to make products for automotive, electronic, and other demanding end-use appli-
cations. Trexel, Inc. (Woburn, MA) has been the leader in thermoplastic microcellular
processing by developing and licensing microcellular process technology for extrusion,
injection molding, and blow molding under the MuCell® trade name, which is a registered
trademark of Trexel.

This book has been pulled together from information publicly available. Unfortunately, this
means that information proprietary to Trexel or other companies is not contained here. At
times, details of screw designs, die designs, and process conditions may be considered
proprietary information. To obtain details not given here, please contact the appropriate
company or one of a growing number of consultants knowledgeable in microcellular
processing.

The largest thanks for helping this book come into being goes to the staff at Trexel, Inc.
David Bernstein was generous enough to allow me to take this book on as a personal
project and be separate from my employment at Trexel. I thank Levi Kishbaugh, Kent
Blizard, Jingyi Xu, and Mark Berry at Trexel for reviewing the content for accuracy. I also
thank Prof. Nam Suh of the Massachusetts Institute of Technology and of Trexel’s Board of
Directors for providing the Foreword for this book. Unless noted, all photographs in this
book are courtesy of Trexel, Inc.

Additionally, I thank Peter Kennedy of Moldflow Corporation (Ithaca, NY) for providing
the basic text and figures for Chapter 7 “Microcellular Molding: Moldflow Modeling.”
Peter was instrumental in ensuring the content remained accurate during my revisions and
editing.

This book would never have made it to press without the insistence and persistence of
Christine Strohm of this book’s publisher, Hanser-Gardner, and the technical help of
Oswald Immel. I thank them for keeping after me.

Last but definitely not least, I thank my wife Jenny for knowing that I wanted to write this
book and accepting the role of book-widow for a few months.

Kelvin Okamoto


