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CAEFF to Hold 5th Modeling Workshop
on August 11 – 12

The researchers in Thrust 1 have been making significant
progress toward providing a first release of the integrative
model.  The modeling workshop will provide an opportunity
for Center sponsors and researchers to see the model in
action.  Version 1 of the integrative code will be demonstrated
at the workshop, with copies available on CD for distribution
for testing and feedback.  The workshop will begin with a
half day of brief summary presentations on the model.
Afternoon meetings of working groups will follow.  The
working groups will focus on defining remaining tasks to
complete the first release and evaluation of approaches for
the code structure, visualization, experimental methods, and
constitutive equations. Also receiving special emphasis this
year will be modeling for advanced materials and processes.
 A cookout at the Outdoor Lab will be held the evening of
August 11th.  Summaries from the working groups will be
presented on the second morning.  The meeting should
adjourn shortly after lunch on August 12th. Diana Stamey
(864-656-1182) can help with hotel accommodations.   For
planning purposes, please RSVP to Diana by August 4, 2003.

Summer Research Programs

Twenty-seven students from universities throughout the
nation and high schools in South Carolina including the
Governor’s School for Science and Mathematics began work
on research projects under the watchful eye of Center faculty
members, research associates, graduate students and
researchers from industry and the government.  The
participants along with their research projects are described
below.  The students will be here until August 9.  The
culmination of the program will be a poster session on the continued on P. 2

afternoon of August 8 followed by a banquet.  Please plan
to attend the poster session and learn about the
accomplishments of the students.

A Visual Framework for Fiber and Film Process Simulation

The students conducting the research are Chris Goodman,
Adam Drewes and Jacob Masters from Clemson and Grant
and Jordan Bartlow from Hilton Head High School.  They
will be advised by Chris Cox, Barr von Oehsen, and Ed
Duffy.  The industrial advisors for the project are Evan Baselik
from Wellman, Roger Ross from R. Ross Consulting and
Denis Fallon from Celanese Acetate.

This team will develop an interface for the fiber and film
process model based on a sequence of models of increasing
complexity. The prototype application will be fiber spinning.
Further steps would correspond to coupling together other
process modules such as filtration, extrusion, and post-draw.
 A fundamental consideration for the interface is to provide
formats for input and output which are suitable to a variety
of users.  Experimentalists and modelers often use seemingly
disjoint units and parameters, so the interface may require
more than one set of terminology.  Algorithms for customizing
the input/output system will be investigated.

Material-Level Characterization of Drawn PET Film

The participants in this project are Joseph Lane from the SC
Governor's School and Jeff Hulbert, David Jones, and Lionel
Vargas from Clemson.   They are being advised by John
Kennedy, Graham Harrison, and Conceicao Paiva.  The industrial
advisors for this project are Dave Carlson and Rod Carter from
Mitsubishi.  Paul Danker is the graduate student mentor.

In this project, PET will be drawn axially or biaxially to
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impart molecular orientation and crystallinity in the film. A
system developed by Tom Haynie, a former CAEFF graduate
student, will be used to draw the material. Prior to and after
drawing, material-level characterization methods such as
birefringence, x-ray diffraction, and Raman spectroscopy
will be used to study the PET polymer.  The data obtained
from these experiments will be used to develop the integrative
model.

Activated Carbon Fibers for
 Environmental Applications

The students that will be conducting research on this project
are Veronica Carneiro from Claflin/Clemson, Joel Harris
from Clemson, Lisa Huggins from Claflin, and Curtis Lee
from Wake Forest.  Their advisors are Dan Edie, Seung Kon
Ryu (Chungnam National University, Korea), Yulia Basova,
and Kate Stevens.  Gregory Griscik and George Karles from
Phillip Morris are the industrial advisors along with Nidia
Gallego from Oak Ridge National Laboratory.  Their research
mentors will be Yijun Liu and Siqiang Zhu, graduate students
in the Center.

In this project, isotropic pitch-based fibers will be evaluated
for a potentially high-volume application, industrial adsorption
processes. Currently activated carbon fibers (ACFs) are
produced by subjecting a fibrous precursor to a
carbonization/activation process. This creates pores within
the fibers, giving the fibers a specific surface area of over
2000m2/g. Although current ACFs have many attractive
properties, fibers with larger pore diameters (mesopores) are
needed to separate larger molecules such as humine and
proteins, in addition to conventional pollutants.  The goal of
this project is to develop mesopore-containing pitch-based
activated carbon fibers for these important environmental
applications. A cooperating team of researchers at Chungnam
University in Taejon, Korea will supply pitch precursors for
the project. The REU team will mix silver and cobalt salts
into the pitch and melt spun these precursor into multi-

filament tows.  These mixed pitches will be then melt spun
into trilobal fibers and carbonized following a planned set
of experiments. The goal is to determine which metal and
what particle size is the most effective in producing mesopore-
containing fibers.

Computational Mini-Grid Performance
Characterization

Torry Dixon, Wes Emeneker, Karl Lindekugel, and Chris
Taylor from Clemson University along with Marcus
McLaughlin and Lin Mao Xu from the SC Governor’s
School, Tim Curnew from Myrtle Beach High School, and
Chris Han from D. W. Daniel High School are conducting
research on parallel processing issues.  They will be advised
by Dan Stanzione, Walt Ligon, William Jones, and Louis
Pang.  Stephen Scott from Oak Ridge National Laboratory
will serve as a government lab mentor.

The students will work on a series of small efforts to
characterize the performance of the mini-grid for film and
fiber applications, and to make the grid more accessible for
CAEFF researchers.  The first effort will provide some
benchmarks for the Cluster/Mini-Grid.  Programs will be
developed that measure the efficiency of the cluster as the
ratio of communication to computation changes.  The second
effort will involve modifying some "standard" parallel
applications to use the MPI-I/O interface for accessing files.
Once modified, the performance of sample applications will
be examined.  A tutorial that documents the process of
transferring an application from sequential to parallel I/O
will be written.  In the third effort, the performance impact
of non-local nodes in a mini-grid environment will be
evaluated.  Using a suite of tunable test applications, the
impact of borrowing nodes as a function of the number of
nodes borrowed, the amount of interconnection available
through the mini-grid network, and the communication

continued on P. 3
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pattern will be measured.  The fourth effort will evaluate the
graphical performance tuning of MPI numerical programs
on the mini-grid. A new generation of parallel program
performance analysis tools will be used to tune program
performance. A set of simple numerical algorithms will be
implemented in parallel, and the tools will be used to analyze
performance. A web-based tutorial on analyzing parallel
programs with this tool will be written.

Electrospun Fibrous Mesh for Bioengineering and
Bioseparation Applications

John Mkpa from Claflin, Nathan Smith and Ronique Staley
from Clemson University and Jesse Placone from the South
Carolina Governor’s School are studying electrospun
polylactide for two different applications.  They will be
advised by Karen Burg and Sarah Harcum.  The graduate
student mentors will be Chih-Chao Yang, Shamik Sharma,
Brad Harris, and Kevin Clark.  Doug Roth from KoSa will
provide industry guidance and Todd Heniford and Brent
Matthews from the Carolinas Medical Center will serve as
surgical advisors.

Electrospinning involves applying a charged solution to a
grounded mandrel. The charged solution is attracted to the
grounded surface when the electric field strength surpasses
the fluid surface tension. During this process, the solvent
evaporates and the fabric is layered about the turning mandrel,
resulting in a sheet of randomly arranged fibers. The
characteristics of the fibers, i. e., the chemistry, the spatial
arrangement, and the diameter, will affect the affinity of cells
and tissue to the substrate, which in turn is crucial to the long-
term viability of the implanted device. The goal of this project
is to first understand the relationship between the
electrospinning process parameters (electric field, distance
between needle and mandrel, syringe pump rate, needle bore
diameter, etc.) as well as their effect on the product output.
The second challenge will be to control the process parameters

(continued from p.2)

and to produce a series of bilayered mesh, each layer with
varied topography. The mesh will be sterilized and seeded
with dermal fibroblasts. Biochemical events will be
documented and differences between cell affinities to the
various mesh will be determined. The students will have the
opportunity to observe biomaterials implantation surgeries,
e. g., laparoscopic implantation of hernia repair mesh in order
to better understand the necessary design constraints. The
students will also investigate the feasibility of using
electrospun fibrous meshes as chromatography packing.  The
separation characteristics of the mesh will be compared to
those of classic ion-exchange resins for the purification of
recombinant proteins produced in Escherichia coli. The
students will have the opportunity to conduct the
fermentations, monitor the fermentations, collect and prepare
the samples for the protein assays, conduct the assays, and
conduct data analysis.

Definition of Factors Controlling
Floppy Edges in Fabric

William Jackson from Norfolk State, Alex Wensley from
Virginia Tech, and Theodore Albergottie from Richland Valley
High School have been assigned to this project.  They will
be advised by Amod Ogale and Amit Naskar.  Davis Lee
from Synthetic Industries and Roger Ross will provide
industry guidance.

The objective of this project will be to define and validate
a technique to measure floppy (sagging) edges of woven
polypropylene fabric. It is believed that floppy edges are
caused by non-uniform warp tension across the fabric. If
feasible the team will also suggest routes to control floppy
edges. The prototype application will be polypropylene carpet
backing. The students will visit the SI production facility to
see how the product is made, what and how existing product

continued on P. 4
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measurement tools are used, and how a fabric with excessive
floppy edges responds in a carpet mill. Beaming and weaving
operations will be observed and recent investigations of
measurement techniques will be explained.  Actual processing
of carpet backing fabric will be observed.The students will
evaluate the current measurement techniques and define
improvements or, if necessary, a better method. If feasible
within the scope of this project, it will be desirable to work
with SI personnel to define the major factors influencing
baggy fabric, utilizing the validated measurement technique.
 Assessment of current methods to control these factors will
be followed with suggested improvements that may be tested.

Center Students Headed to Georgia for Retreat
Professors Doug Hirt and Chris Cox are organizing two
retreats at Unicoi State Park in Helen, Georgia, for all
undergraduate students, graduate students and post-docs
participating in the ERC.   The first retreat will be August 7
- 9 for Thrust 2 participants.  The second retreat will be
August 13 – 15, for Thrust 1 researchers.  Chris and Doug
will be sending additional information to all students and
post-docs about transportation and activities.

New Building Takes Shape
The architects for the new CAEFF building spent the week
of June 2 on campus meeting with Center faculty and staff
to obtain detailed information on the anticipated functions
for the building.  The architects are expected to provide
revised drawings of the building by the end of this week that
will be posted on the Center’s web site.  The next meeting
with the architects will be in mid-July.

2003 Site Visit Poster Winners
To view pictures of the poster winners or their posters from
this year’s site visit, go to the Center’s web page and click
on “News” and then click on “2003 Poster Winners.”

 Thrust Leader to Become Dean at Old Dominion

Dr. Richard Gregory, Director of the School of Materials
Science & Engineering at Clemson, has accepted a position
at Old Dominion University to serve as their Dean of Sciences. 
He will formally assume his duties there, his alma mater,
this July.  Dick has been a major contributor to the success
of the Center, and he is to be congratulated on his appointment
to this prestigious position.

CAEFF Calendar

August 8, 2003 REU Poster Session
August 7-9, 2003 Thrust 2 Retreat, Unicoi State Park
August 11-12, 2003 Modeling Workshop, Fluor Daniel 

Building
August 13-15, 2003 Thrust 1 Retreat, Unicoi State Park
October 9-10, 2003 Fall Research Review


