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Structured Fibers from Chaotic Mixing ........................................................  1
Sub-micron lamellae and fibrils evolve during chaotic mixing within closed cavities to produce
thermoplastic blend fibers with  enhanced physical properties. [M96-C1]  

Rapid Solidification of Polymeric Fibers ....................................................  3
We are developing macroscopic and molecular models for the rapid directional solidification of
polymeric fibers. [M96-G19]  

Nano-Machines: Molecular Spinnerets for Polymeric Fibers   .................... 5
We are developing material-based nano-spinning machines using large ring shaped molecules to
produce custom designed fibers. [M-98-G8]

Draw Induced Morphology and Fiber Architecture  ....................................   7
By studying how incremental draw effects fiber physical properties, we are identifying optimum
process conditions to maximize fiber properties. [M-98-G5]

Chameleon Fibers ..........................................................................................   9
We are designing fibers that can quickly change their color, hue, depth of shade or optical trans-
parency by application of an electrical or magnetic field. [M98-C1]

Using Biotechnology for New Fibers ..........................................................  10
Using microbes, we have produced novel polypeptide structures which show promise of being
melt-extrudable into fibers. [M96-A2]

Nano Fibers ...................................................................................................  11
We are developing electrospinning as a way to generate novel synthetic fibers with unusually
small diameters of 50 to 500 nm. [M98-D1]

Biomimetic Manufacturing of Fibers ...........................................................  12
We are exploiting recombinant DNA and plant transgenic technologies to create and produce
novel protein polymers in significant quantities for fiber spinning. [M98-C5]

High Stress Elastic Materials .......................................................................  13
We are designing various textile structures that are characterized by an anomalously large strain
that occurs just prior to failure, giving the material an enormous level of toughness. [M98-D3]

Intelligent Fibers and Fabrics ......................................................................  15
We hope to develop new textiles with surfaces coated with stimuli sensitive polymers that com-
bine the mechanical properties of textiles with environmental responsiveness. [M98-A16]

Molecular Structure of Wool ........................................................................  17
To foster novel ideas for new fibers, we are developing an understanding of how the molecular
structure of wool relates to its "end-use" properties. [seed project: M98-P1]
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Photoadaptive Fibers ...................................................................................  18
We are developing photoadaptive fibers that change their optical and heat reflectivity properties
when exposed to high intensity visible light. [M98-A10]

Fiber-on-Fiber Friction ................................................................................   20
We are investigating the friction behavior of fibers and energy dissipation under dynamic load-
ing conditions. [F98-S9]

Fiber-Particle-Airflow Interaction ................................................................  21
We are developing the knowledge base that can lead to super efficient machines, shortened pro-
duction lines and novel processes to convert fiber batt directly to yarns. [F98-G15]

Braided Hybrid Composites for Bridge Repair  .........................................  23
We are developing braided hybrid composite rebars to increase the expected lifetime of rein-
forced concrete structure. [F98-P1]

Ultra-thick Cross Section Composites   .....................................................  24
We are examining the fundamental fiber and resin material parameters that are important in the
manufacture of thick cross-section composites. [F98-D4]

Flock Fundamentals ....................................................................................   25
We are developing a fundamental understanding of flock materials and flocking processes.
[F97-D1]

Nonlinear Models for Yarn Transport Systems .........................................   26
We are developing nonlinear models that predict the tension and balloon shape of yarns under-
going high speed translation and rotation. [F97-C5]

Fiber Friction ................................................................................................  28
We are developing methodology to fundamentally understand and characterize fiber friction.
[F96-A3]  

Microelectromechanical Fabric Formation Systems ................................   30
We are developing fundamentally new approaches for processing fibers into textile structures
using microelectromechanical systems technology. [F98-S12]

Automated 3D Fabric Part Handling ............................................................ 31
We are developing efficient and optimal fabric part handling technologies for automated proc-
esses. [F98-S4]

Chain Orientation During Deformation of Semi-Solid Polymers ............... 33
By controlling chain entanglements, we hope to optimize the polymer stretching process and the
properties of fiber. [F98-A4]

Fiber Hydroentanglement Using Pulsed Elliptical Jets .............................. 34
By pulsing the impinging jet flow through elliptical holes, we expect to improve the hydroentan-
glement process. [F98-C4]

����������	
�������� 	
 ��� ���	

� ���������
�� ��
�������� �
� ���������
� �� �	����� ����������� 	
����	

 ���
��
����	���� 
����
��� 
�
����
�� �������� ������ ����	��� ������� ��������� ����

     iv                                                                                                                                                      National Textile Center Research Briefs: April 1999



Enzymatic Dyeing and Finishing .................................................................. 35
We are developing a fundamental understanding of the mechanism of enzymatic hydrolysis in
conjunction with dyeing and finishing of cellulosic fibers. [C96-A1]  

Biological Renovation of Reactive Dyebaths .............................................. 37
We are developing a bioreactor system to remove color and reuse spent reactive dyebaths.
[C96-G2]  

Flexible Crosslinking Systems in Durable Press Cotton ............................ 38
We are investigating the relationship between the loss of mechanical strength in durable press
finished cotton fabrics and the molecular structure of the crosslinking agent. [C97-C3]

Moisture Transport in Textiles ..................................................................... 40
We seek to fundamentally understand moisture transport in fibrous assemblies  to improve dry-
ing processes and fluid management in textile structures. [C97-G31]  

Finish Film Stability ...................................................................................... 42
We are investigating ways to minimize “mist” and “slinging” from the breakup of finish film on
fiber. [C98-P2]

Controlling Porosity in Arterial Graft Fabrics .............................................. 44
We are building a model for non-Newtonian fluid flow through fabrics. [C98-P1]

Simultaneous Dyeing and Finishing ............................................................ 46
We are developing ways to combine dyeing and finishing in textile wet processing by designing
textile dyes capable of imparting finishing affects to textile fibers. [C98-S4]

Antimicrobial Textiles .................................................................................. 47
We are developing textiles that deliver reactive chemical species, especially those with exten-
sive antimicrobial activity. [C98-A17]

Fluid Flow in Fine Capillarities ..................................................................... 49
We wish to develop a fundamental understanding of fluid flow and the role of particles in ink jet
printing on textiles. [seed project: C98-G30]

Delivering Additives Embedded in Textile Fibers and Polymers ............... 50
We are embedding textile additives into polymer and fibers during spinning. [seed project:
C98-S1]

Simulating Consumer's Apparel Purchases .............................................  51
We are using agent-based simulation to model the formation of a consumer’s intent to purchase
apparel. [I98-A9]

Building Global Brand Image Strategies .....................................................  53
We are developing a computer simulation model to forcast the impact of various brand image
strategies on consumer purchase intentions in targeted international markets. [I98-A6]
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Information Integration in the Textile Complex ..........................................  55
No report submitted (Samuel Winchester, leader) [I96-S15]

Fabric Comfort Parameters to Predict Effect of Physical Activity ............  55
No report submitted (Yehia El Mogahzy, leader) [seed project: I98-A19]

Lifestyle Aspiration as a Purchasing Motivation .......................................  56
We are developing an online, visual-based methodology to assess the impact of lifestyle-related
consumption imagery on consumers’ preferences for textile and apparel products. [I97-A11]

On-Line Data Measurement .........................................................................  58
We are designing a new on-line quality measurement system that will make full use of all data
captured on-line. [I97-S1]

Predicting Textile and Apparel Demand ....................................................  60
We are designing consumer demand equations to predict consumer purchases in textiles and ap-
parel. [I98-S6]

An Interactive, On-line Baby Boomer Panel ...............................................  62
By discovering how baby boomers are visualizing their retirement lifestyles, we can explore
web-based consumer research. [I98-A7]

Fitting Preferences of Females ...................................................................  63
We seek to understand the nuances of fit from the consumer's perspective so we can translate
consumer fit preference data into an expert system. [I98-A8]

On-line Measurement of Fabric Properties .................................................  65
To improve process control, we are developing analytical techniques to dynamically measure
yarn tension and fabric tension, compression, bending and tensile properties on-line. [I96-A9]

Integrated Supply Chain Analysis ...............................................................  66
We are attacking critical softgoods supply chain integration and decision support problems using
fuzzy mathematics and neural network technologies. [I98-S1]

Apparel Production Systems to Support Quick Response .......................  68
We are developing software to understand the role of manufacturing configuration and produc-
tion planning and control in support of quick response replenishment to retail. [I98-S12]

Compressing the Supply Chain ..................................................................  70
We are helping to design Enterprise Resource Planning software that will compress the time be-
tween order entry and shipment in fabric weaving. [I98-P3]

Fabric Drape Model ......................................................................................  71
We are developing a physically based model of fabric drape that can be used in apparel design
including multiple layers of fabrics, two-ply seams and fabrics with stitches. [I98-P2]

Influencing Human Brain Waves .................................................................  72
We are building the theoretical and empirical groundwork to formulate universal Kansei Engi-
neering design rules for "1/f" fabrics. [seed project: I98-S8]

Designing Dyes, Chemical Auxiliaries, Polymers, and Fibers ..................  73
We are using genetic algorithms, neural networks and fuzzy logic with molecular orbital meth-
ods to design a variety of dyes, chemical auxiliaries, polymers and fibers. [I98-P1]
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