
 T a b l e   o f    C o n t e n t s
Materials

Research in the design, development, manufacture and  measurement of natural and synthetic polymers
and fibers, including polymer mixtures and additives.

Chain Orientation in Semi-Solid Polymers ...................................................  1
By decreasing chain entanglements during spinning, we hope to optimize polymer stretching and
increase chain orientation and fiber tenacity. [M98-A4]

Photoadaptive Fibers .....................................................................................  3
We are developing photoadaptive fibers that reversibly change their optical, heat reflectivity and
electrical properties when exposed to high intensity visible light. [M98-A10]

Intelligent Fibers and Fabrics ........................................................................  4
We hope to develop new textiles with surfaces coated with stimuli sensitive polymers that
combine the mechanical properties of textiles with environmental responsiveness. [M98-A16]

Chameleon Fibers ..........................................................................................   6
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]

Biomimetic Manufacturing of Fibers ...........................................................  8
We are exploiting recombinant DNA and plant transgenic technologies to create and produce
novel protein polymers in significant quantities for fiber spinning. [M98-C5]

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

High Stress Elastic Materials .......................................................................  12
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]

Draw Induced Morphology and Fiber Architecture ....................................  14
By studying how the incremental draw process effects fiber physical properties, we are identify-
ing optimum process conditions to maximize fiber properties. [M-98-G5]

Nano-Machines: Molecular Spinnerets for Polymeric Fibers .................... 16
We are developing nano-material spinning machines to produce custom designed fibers.
[M-98-G8]

Controlling Fluid Flow Through Fabrics ..................................................... 18
We are building a model for non-Newtonian fluid flow through fabrics. [M98-P2]

Biotechnological Production of Polyesters ................................................ 19
We are using enzyme technology to explore the enhanced control of a cell-free process to
produce polyesters with novel functionality. [M99-G11]
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Fabrication
Research in the design, development, manufacture and measurement of fibrous structures,  including yarns,
textiles, garments, nonwovens, carpets, coated fabrics, papers, preforms, etc.

Nonlinear Models for Yarn Transport Systems .........................................   20
We are developing nonlinear models that predict the tension and balloon shape of yarns under-
going high speed translation and rotation. [F97-C5]

Flock Fundamentals ....................................................................................   22
We are developing a fundamental understanding of flock materials and flocking processes.
[F97-D1]

Fiber Hydroentanglement Using Pulsed Elliptical Jets .............................. 23
Pulsing an impinging jet flow through elliptical holes improves hydroentanglement and fabric
strength in nonwovens. [F98-C4]

Ultra-thick Cross Section Composites   .....................................................  25
We are examining the fundamental fiber and resin material parameters that are important in the
manufacture of thick cross-section composites. [F98-D4]

Fiber-Particle-Airflow Interaction ................................................................  26
We are developing the knowledge base that can lead to more efficient machines, shortened
production lines and novel processes to convert fiber batt directly to yarns. [F98-G15]

Modeling of Ductile Braided Composites ...................................................  28
We are developing an analytical model of ductile braided composites that describes static and
dynamic load response for such uses as rebars to reinforce concrete. [F98-P1]

Automated 3D Fabric Part Handling ............................................................ 30
We are developing efficient and optimal fabric part handling technologies for automated
processes. [F98-S4]

Fiber-on-Fiber Friction ................................................................................   32
We are investigating the friction behavior of fibers and energy dissipation under dynamic
loading conditions. [F98-S9]

Microelectromechanical Fabric Formation Systems ................................   33
We are developing fundamentally new approaches for processing fibers into textile structures
using microelectromechanical systems technology. [F98-S12]

Filling Yarn Insertion in Air Jet Weaving ....................................................  35
We are developing a spiral-eddy flow model to predict fiber and yarn motion dynamics during
insertion of filling yarns in air jet weaving. [F99-A10]

Multicomponent Cotton Blending Variability ..............................................  36
To optimize yarn and fabric processability, we are developing ways to measure the complex
interaction of cotton fibers in multicomponent blends. [F99-A13]

Kansei Engineering of Fabric Aesthetics ...................................................  37
We are applying principles of sensor (Kansei) engineering to design consumer pleasing textile
materials that obey a "1/f" relationship of well-being and harmony. [F99-S2]

Fiber Motion in High-Speed Air Flows ........................................................  39
We are developing models to study how to optimize high-speed airflows to separate, condense
and twist fibers as in air jet texturing of filament yarns and Vortex spinning of cotton. [F99-S6]

     ii                                                                                                                                                      National Textile Center Research Briefs: June 2000



Chemical Processes
Research in dyeing, finishing and waste reduction in textile processes.

Flexible Crosslinking Systems in Durable Press Cotton ............................ 41
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 ..................................................................... 43
We seek to fundamentally understand moisture transport in fibrous assemblies  to improve
drying processes and fluid management in textile structures. [C97-G31]  

Antimicrobial Textiles .................................................................................. 45
We are developing textiles that deliver reactive chemical species, especially those with exten-
sive antimicrobial activity. [C98-A17]

Finish Film Stability ...................................................................................... 47
We are investigating ways to minimize “mist” and “slinging” from the breakup of finish film on
fiber. [C98-P2]

Delivering Additives Embedded in Textile Fibers and Polymers ............... 49
We are embedding textile additives into polymer and fibers during spinning. 

Simultaneous Dyeing and Finishing ............................................................ 51
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]

Closed Loop Desizing, Scouring and Bleaching ........................................  53
Using nontoxic, environmentally-friendly enzymes, we are developing a closed-loop process,
including reuse of treatment effluent, to desize, scour and bleach cotton. [C99-A7]

Chemistry and Transport in Super and Sub-Critical Fluids .......................  55
We are studying the solubility and transport of dyes and chemicals in super- and sub-critical
fluids and their interactions with textile substrates. [C99-C3]

Improving Textile Ink Jet Printing ...............................................................  57
We are learning how image formation is dependent on how particles influence ink flow behavior
and how a single ink jet droplet is formed and interacts with the textile substrate. [C99-G8]

Optimizing Batch Dyeing Process Control .................................................  59
We are optimizing our batch dyeing process model to improve dye process control strategies.
[C99-S2]

Dye Diffusion in and Surface Treatment of Fibers .....................................  61
To minimize dye streaks, we are studying dye diffusion in and surface treatment of fibers using
laser scanning confocal microscopy to measure the 3-D distribution of dye in fiber. [C99-S4]

Non-Aqueous Fabric Finishing ....................................................................  63
We are investigating the use of high energy plasma to create a continuous non-aqueous fabric
treatment system, encompassing desizing, scouring, dyeing and especially finishing. [C99-S9]
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Integrated Enterprise Systems 
Research in systems to enable rapid response, including information technology, computer modeling, management processes,

market research, expert systems, customer interactive design and demand-activated, closed-loop production systems.

Lifestyle Aspiration as a Purchasing Motivation .......................................  65
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 .........................................................................  67
We are designing a new on-line quality measurement system that will make full use of all data
captured on-line. [I97-S1]

Building Global Brand Image Strategies .....................................................  69
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]

An Interactive, On-line Baby Boomer Panel ...............................................  71
By discovering how baby boomers are visualizing their retirement lifestyles, we can explore
web-based consumer research. [I98-A7]

Fitting Preferences of Females ...................................................................  73
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]

Simulating Consumer's Apparel Purchases .............................................  75
We are using agent-based simulation to model the formation of a consumer’s intent to purchase
apparel. [I98-A9]

Integrated Supply Chain Analysis ...............................................................  77
We are attacking critical softgoods supply chain integration and decision support problems using
fuzzy mathematics and neural network technologies. [I98-S1]

Predicting Textile and Apparel Demand ....................................................  79
We are designing consumer demand equations to predict consumer purchases in textiles and
apparel. [I98-S6]

Apparel Production Systems to Support Quick Response .......................  81
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]

Designing Dyes, Chemical Auxiliaries, Polymers, and Fibers ..................  83
We are using genetic algorithms, neural networks and fuzzy logic with molecular orbital
methods to design a variety of dyes, chemical auxiliaries, polymers and fibers. [I98-P1]

Fabric Drape Model ......................................................................................  85
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]

Compressing the Supply Chain ..................................................................  86
We are helping to design Enterprise Resource Planning software that will compress the time
between order entry and shipment in fabric weaving. [I98-P3]
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New Textile Technologies: Will They Flourish or Perish? .......................  88
To improve purchasing decisions, we are developing a model to predict how new textile
technologies will survive, flourish, diminish and perish versus competitive technologies.
[I99-A2]

When is Domestic Apparel Manufacturing Competitive? ..........................  90
We are studying how synergistic combinations of business strategies, garment types and market
trends can favor quick response domestic apparel manufacturing vs. offshore sources. [I99-D16]

Educating the Educators ..............................................................................  92
We are researching the best way to teach textile science and engineering students by identifying,
testing and implementing various active learning methods. [I99-P1]

Developing Better Products Faster .............................................................  94
By linking textile and pattern design software, we are developing ways to rapidly create new,
improved digital printed fabrics and to minimize fabric waste. [seed project: I99-S7]

Information Engineering ..............................................................................  95
We are developing ways to extract the "meaning" from on- and off-line textile manufacturing
raw data so that humans can quickly make more effective decisions. [I99-S10]

Index By Principal Contributor ...................................................................   97
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