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Analysis and Enhancement
of Carding and Spinning
Youjiang Wang, leader; Mary Lynn Realff,
Radhakrishnaiah Parachuru, J. Lewis Dorrity,

We are developing the knowledge base
that can lead to
better carding and spinning processes,

Fred L. Cook (Georgia Tech) and fewer steps to convert fiber into yarn.
Bhuvenesh C. Goswami (Clemson) formation is essential in carding enhancement studies and
Currently, the process for staple yarn manufacturing in- in obtaining uniform web suitable for direct spinning after
volves about ten individual steps. Earlier (NTC project dividing.
F98-G15), we developed a Yarns produced from the
technology that shortens the | €ard ‘ Camera l I Web Divider I Card-Spinning system to date

ranged from 102 to 188 tex in
linear density (See Photos be-
low). Under certain condi-
tions, the yarns show an
which consists of a card fit- appearance of a fancy yarn.
ted with a web dividing de- i The yarns may be suitable for
vice and multiple spinning | Drafting device | | AirjetNozzle | | winder | many applications such as
nozzles (See Schematic). Card-Spinning Unit: the carded web is divided into sgaco_ndary t_:arpet l_)acklng fab-
We have demonstrated the multiple ribbons that are then fed to spinning nozzles. ric, industrial textiles and
feasibility of the key individual sub-systems, and have now home furnishing. We are now optimizing our Card-
successfully integrated the fiber opener, card, web divider, Spinning system to improve efficiency and yarn quality.
yarn spinning head and winder into one continuous system.
Our web dividing mechanism is designed using airjet noz-
zles. For a demonstration test run video of yarn spinning
directly from carded web without intermediate steps, visit
our project website at
http://www.tfe.gatech.edu/faculty/wang/NTCF01GO06. 2

We have also conducted an analysis on the effect of
processing conditions on the properties and operational
characteristics of yarns produced on the Card-Spinning sys- 5
tem. We are also exploring ways to improve card web uni-
formity, including analyzing the transfer function of the
card and introducing fiber mobility in the machine trans-
verse direction. We are implementing a real-time on-line 4
card web uniformity monitoring system to measure the web
uniformity, not only in the machine direction, but also in
the cross direction (See Figure and Photo below). This in-

processing sequence to two
major steps: open-
ing/cleaning, and yarn for-
mation (card-spinning)

A

Yarns Produced from the Card-Spinning System

Other Contributors: Graduate Students: P. He, A.
Kansal, A. Saxena (Georgia Tech); Visiting Professor:
Young-Jin Jeong (Georgia Tech).

Industry Interactions: 10

Project Web Address:
http:/ /www.tfe.gatech.edu/faculty /wang/NTCF01G06

Data Analysis System of Card Web Image

Card Web Image from Line Scan Camera
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Youjiang Wang, a Professor in Textile
and Fiber Engineering at Georgia Tech,
received his BS in textile engineering
from China Textile University and MS
and Ph.D. in mechanical engineering
from MIT. Youjiang is the Associate
Technical Editor on Textiles for the
Journal of Manufacturing Science &
Technology in textiles. His research in-
terests include textile processing, fi-
brous waste recycling, textile compos-
ites, and fiber reinforced construction
materials.

M92-G03, F94-A08, F98-G15*, F98-S09, FO1-GT06*

youjiang.wang@tfe.gatech.edu
(404)-894-7551

http://www.tfe.qatech.edu/faculty/wang/wang.html

Fred L. Cook, a Professor and Director
of the School of Textile & Fiber Engi-
neering at Georgia Tech, has been on
the faculty since he received a Ph.D.
there in organic-polymer chemistry in
1975 after being a polymer research
chemist at DuPont. He is a consulting
chemical editor of Textile World maga-
zine, and vice-president of the National
Council for Textile Education. Fred's
research interests include  tex-
tile/polymer chemistry, sustainable tex-
tile chemical application processes
and carbon fibers.

C92-A04, C92-G05, C94-G02T, F98-G15, FO1-GT06

fred.cook@tfe.gatech.edu
(404)-894-2536

http://www.tfe.qatech.edu/faculty/cook/cook.html

J. Lewis Dorrity, an Associate Profes-
sor of Textile & Fiber Engineering at
Georgia Tech, joined the faculty in
1988. He received a MS in electrical
engineering at the Air Force Institute of
Technology in 1965, then served 6
years in the U.S. Air Force, leaving as a
Captain. Lew then earned a Ph.D. in
electrical engineering from Clemson in
1973 and spent 15 years at Greenwood
Mills rising to vice-president of Re-
search and Quality. His research inter-
ests concentrate on instrumentation
and control of textile processes.

194-G02*, 194-S04,195-G02*, F98-G15, FO1-GT06

lew.dorrity @tfe.gatech.edu
(404)-853-9076

http://www.tfe.gatech.edu/faculty/dorrity/dorrity.html
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Bhuvenesh Goswami, a Professor of
Textile and Polymer Science at Clem-
son, joined the faculty in 1984. He re-
ceived his Ph.D. in textile technology
from Manchester (England) in 1966 and
a M.S. in textiles from Bombay Univer-
sity (India) in 1963. Bhuvenesh is past
president of The Fiber Society. and a
Fellow of the American Society of Me-
chanical Engineers. His research in-
terests include dynamics of fiber proc-
essing, fiber/lyarn fatigue, textile struc-
tures for composites and fiber, yarn
and fabric structural mechanics.
F02-C02*, F92-S12, M94-S02, F94-A08, F94-S09, F95-C09, F97-
C05*, F98-C04, F98-G15, FO1-CL04*, FO1-GT06, M03-CL0O7
gbhuven@clemson.clemson.edu

(864)-656-5957
http://mse.clemson.edu/htm/faculty/Goswami.htm

Radhakrishnaiah Parachuru, a Re-
search Scientist in Textile and Fiber
Engineering at Georgia Tech, joined
the staff in 1988 from the staff of NC
State. He received a Ph.D. in textile
engineering in 1981 from the Indian In-
stitute of Technology (New Delhi) and
an MS in applied statistics from Geor-
gia State in 1995. Krishna was on the
Textile Technology faculty at the Uni-
versity of Madras (India) in 1984-5. His
research interests include spun yarn
structure and property relationships,
Kawabata methodology and computer
modeling of manufacturing processes.
F92-S12, C96-A01, F98-G15, C99-AEQ7, FO1-GT06, S01-AE32
krishna.parachuru@tfe.gatech.edu

(404)-894-0029
http://www.tfe.gatech.edu/faculty/krishna/krishna.html

Mary Lynn Realff, an Associate Profes-
sor of Textile and Fiber Engineering at
Georgia Tech, joined the faculty in 1992.
Mary Lynn earned a B.Eng. in textile en-
gineering from Georgia Tech in 1987
and a Ph.D. in mechanical engineering
and in polymer science and technology
from MIT. Her research interests in-
clude design of textile structures, inves-
tigation and modeling of the mechanical
behavior of textile structures, image
processing and modeling and design of
textile processes. r
F92-G04*, 195-G07*, 197-S10, F98-G15, M01-GT01, FO1-GT06
marylynn.realff@tfe.gatech.edu

(404)-894-2496
http://www.tfe.gatech.edu/faculty/realff/realff.html
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