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FALL 1998

ETH ACTIVITIES WITH ITC

For the past few years, ITC and the Institute for Textile Machinery
and Textile Industry of the Federal Institute of Technology (ETH),
Zurich, Switzerland have collaborated. Prof. Urs Meyer, director,
Dr. Blankenhorn, faculty member, and two graduate students
visited the ITC and Lorber Industries of Texas on Sept. 28.

Prof. Meyer gave a seminar, “Principals of Controlled Ambi-
ent Conditions in Textile Environments” at the ITC, attended by
university and industry professionals from across the U.S.

Werner Liechtenhan, an ETH graduate student, will be at the
ITC from November through January gathering data for a thesis
on ginning. Werner is one of Prof. Meyer’s students and is the
second visiting scholar from ETH to work with the ITC. He will
be under the supervision of Dr. Marion Tobler-Rohr, ETH.

NEW EQUIPMENT

A miniature spinning system has been purchased from Israel.
It will enable processing of very small amounts of cotton,
particularly from cotton breeders.

A new generation of thermodector, the High Speed Sticki-
ness Detector (H2SD), is on the way. The ITC will then have all
of the current technology for detection and measurement of

stickiness in cotton.

TRAVELNEWS

Dean Ethridge traveled to
Santa Cruz, Bolivia, to attend
the 57th Plenary Meeting of
the International Cotton
Advisory Committee, Oct.12-
16. He presented a report,
“New Methods to Measure
Cotton Contamination.”
Eric Hequet traveled to
Athens, Greece, to attend the
World Cotton Research Con-
ference No. 2 Sept. 6-12. He

presented two reports: “Update
on Cotton Stickiness Measure-
ment” and “Update on HVI
Measurements.”

Eric also participated in a
Cotton Incorporated Sticky
Cotton Action Team meeting
in Phoenix, Arizona, Oct. 8, as
well as a meeting of the Com-
mittee on Cotton Quality
Measurement in Memphis, TN,
Oct. 15-16.

processing.

COTTON FIBER PROPERTY SEMINARAND OPEN HOUSE

Textile mill buyers and quality control professionals, cotton
breeders, and researchers attended the Fourth Fiber Property
Seminar at the ITC on Oct. 27-28. The annual seminar covers
fiber properties of cotton and evaluation of testing results with
information on how those properties are affected in textile

Regional cotton breeders were invited to an open house
on Oct. 20™ to see new testing equipment for fiber properties
and fiber contamination, as well as the new Rieter R 20 open
end spinning frame. Eric Hequet, assistant director, presented
new testing procedures for breeders.




EVALUATION OF IMPROVEMENTS IN YARN QUALITY
WITH NEW RING SPINNING FRAME

Eric Hequet, Assistant Director
M. Dean Ethridge, Ph.D., Director
William D. Cole, Spinning Manager

Introduction

Since 1996, the ITC has had a Zinser 330 HS
ring-spinning frame. This new-generation of
ring spinning technology runs at about twice
the speed of the remaining, old Saco Lowell
SF-3H frames in the ring-spinning laboratory.
Furthermore, the improved geometry and
other features of the Zinser 330 HS make
possible a higher quality of yarn than is pos-
sible with the old technology. This report was
prepared to reveal:

e the extent of yarn quality im-
provements with this new
technology;

e the extent of interactions among

The Texas Food and Fibers Commission provided funds
for this study.

e Stelometer 654 — 6 replications (2 techni-
cians),
e Shirley Analyser — 2 replications.

Exhibit 1 contains summary statistics for fiber
data from the 18 bales of cotton sampled.

All fiber samples were spun into 30/1 Ne
yarns on each of the ring spinning frames.
The mechanical spinning process used is

Exhibit 1. Raw Fiber Data

key variables of interest to fiber  Irsturat&Mesuaret Urits Men Mrimm  Maimm
and textile producers; and Zellveger Uster HM 9008
e the nature of relationships Mcaare 43 3.48 483
between fiber property variables lef Gack 4.7 25 6.0
and yarn quality variables on the Refletane % 72.8 68.2 76.1
two ring spinning frames being Yelonress 82 7.0 9.0
Compared_ Ugae Hdf MeenLeagh in 111 1.06 119
Urifarity % 8.0 80.0 8.0
Procedures Sregh gt 2.8 27.0 30
Hoggian % 58 51 6.2
Eighteen samples of Upland cottons  AASMlticea
were selected, consisting of six Meenlegh (W) in 097 0.9 110
varieties grown in three different SrotFibr Grtet(w % 91 6.7 123
locations. U Quatilelagh(w) in 117 110 127
MetuityRetio 0.88 0.82 0.97
The following instruments and Imnatuefite et % 86 55 14
procedures were used to get data on Aireness e 165 153 176
the raw cotton fibers: Nep av/g 1% 12 213
o Zellweger Uster HVI 900B — 4 Serl@etNep cr'g 7 13 2
e . . Dist at/g 525 38 735
replications for micronaire,
. Trah at/g 123 74 168
color and trash measurements; e Ared
10 replications for length and shr QT;ahc)c‘:ie"t % 2 269 238
strength measurements. . StéaTde
° Zellwege;r Uster AFIS multidata Sregh o 23 206 %8
— 5 replications of 3,000 fibers, Hogdion % 65 6.3 68



Exhibit 2: Outline of medchanical process

Hute WEdghPen
Hoqoer Fexdy
Maonag/linoe B4/1 RalSped = 750rpm
Dust Remog
ERMBS/5 Grclase R20/10Besta Sped =  850rpm
AVHBel
Rew feded
UCue
Riger Gl Gxd PraldionRete = 1001b/hr
Trashrester SiveWwadgt = 60g/yd
Rat SamLonal 6edaced DdiveySped = 570ft/nin
CE/CDavFare SiveWwedt = 55g/yd
Rieter RSB 851 8atbacaed DdiveySped = 1320ft/nin
DavFare Sivewedgt = 55g/yd
SaolLondl tm1.29 SprdeSped = 1425rpm
RovereticFCl1B Dét=6.6 Roirg = 10hak
RoingFrare
Zirsg 330 HS tm=4.10 RngDae = 36mm
RingSprmingFrame ISO#40trade  SprdeSpssd =  18,000rpm
Saolondl SF3HRiIg RimgDargg = 2indes
SprringRare SprdeSpeed = 10,000rpm
tm= 383
ISOHS6 trade
shown in the Exhibit 2. Before spinning the The following instruments and procedures were
cotton samples, a check test was done on the used to get data on the cotton yarns produced:
roving frame and the two ring spinning frames,
in order to control the spindle-to-spindle varia- e Skein tester — 10 replications,
tions during the experiment. Since this test o Zellweger Uster Tensorapid — 10 replications
consisted of short spinning runs, reliable data on of 20 breaks,
the number of ends down are not available. Tt o Zellweger Uster UT3 — 10 replications of 400
was noted, however, that none occurred on yards.

either spinning frame during the test.

For both the fiber and yarn testing instruments,
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the long-term and short-term stability of the
Texas Tech Livrsiy instruments was verified before, during and after



Results

tween the Zinser and the Saco Lowell; i.e.,

Yarn Quality Improvements Zinser data is divided by Saco Lowell data.

Since the cotton was the same in both cases—
A summary of the yarn property values is and all other processing factors affecting the
given in Exhibit 3 for the Zinser and in Exhibit  yarn properties were held virtually constant—
4 for the Saco Lowell. Exhibit 5 provides a these quality differences should be due only to
summary of the percentage differences be- the spinning machines.

Exhibit 3. Yarn Properties fromZinser 330-HS

Irstrunet & Mesureret Unts Men Mrinum Madinum
St Tester
CurtstreghPadut (GP) NeX b 25%9.1 23380 2908.6
Uster Tasogad
Taredty aVtex 157 14.0 175
Haxdian % 5.2 4.8 55
Uster UT3
Nownifarnity G 175 16.8 182
ThnPaes at/1000yd 86 49 138
Th&Pas at/1000yd 1 266 416
N3 at/1000yd 195 149 240
Hairiness 4.35 4.00 4.87

Exhibit4. Yarn Properties from Saco Lowell SF-3H

Irsrunat & Mesurenat Units Man
St Tester
CurtstreghPradut (CP) NeX b 2401.6
Uster Tasogad
Taedty Vv tex 14.9
Hadian % 6.1
Uster UT3
Norwrifarnity G 19.9
ThnPaes al/1000yd 248
THdRaes ct/1000d a7
Ngs at/1000yd 305
Hairiness 457

Mnnum Mainmum

2108.8

128
a7

189

614

428

2709.5

169
6.6

208

1063

376
497



Exhibit5. Differencesin YarnProperties: Zinser 330-HS

vs. Sam Lowell SF-3H

Irstruvat & Messuenet Units
Sactt Tester
CQurtstraghPradat (CP) %
Wster Tesogpd
Teadty %
Hoeion %
Uster UT3
Nonwunifarmity %
ThHnPaes %
Thd Paes %
Ngs %
Hariness %

All of the average percentage differences in
Exhibit 5 represent improvements in yarn
quality, except that yarn elongation is about 16%
less on the Zinser. One reason is the somewhat
higher twist multiplier used on the Zinser.

e The larger increase in count-strength prod-
uct (8.3%) relative to tenacity (5.7%) is
probably due to the fact that a generally
improved yarn structure will be reflected
more accurately in the count-strength
product measurement than in the tenacity
measurement. The simultaneous breaking
of many segments of a wrapped yarn with
the count-strength product test better reveals
random structural weaknesses.

e The average results from the Uster UT3
measurements are remarkable; especially the
large percentage reductions in thin places,
thick places, and neps.

Cotton x Machinery Interactions

The minimum and maximum differences in
Exhibit 5 serve notice that there were substantial
variations in results for different cotton samples.
This leads to the important question of interac-

Men Mnimm Maimm
+8.3 +14 +14.6
+57 +17 +11.7
-15.9 -194 -91
-11.9 -147 -8.3
-64.6 -729 -474
-57.9 -66.1 -394
-H.5 -43.6 -14.9

-50 7.6 +0.2

tions between fibers and machines. Such
interactions are critical for making decisions
about which cottons a textile mill should select
for the existing spinning machinery contained in
its plants. They are also critical for making
decisions about which cotton varieties should be
selected for commercialization by cotton breeders.

A basic question: Is the spinning performance
and yarn quality of the alternative cottons
ranked the same regardless of the machinery
used? To answer this question, Exhibit 6 summa-
rizes results of a variance component analysis of
the fiber quality data versus the cotton varieties
(V), the spinning frames (S), and the production
location (L)—as well as versus the pairwise
interactions V x S, Vx L, and Sx L. Clearly most
of the yarn properties are significantly related to
both V and S. While most of the yarn properties
are not related to L, they are often related to the
interaction term S x L. These results serve notice
that the technically optimum combination of
fiber parameters is not always the same for
different machinery used to transform the raw
material into yarn.



Exhibit 6. Variance GComponent Analysis Results

Vaiey(\)  Spming  lostian()

CS:) *%k* * |\B [\B [\B *%*
Teradty *k* * NS N NS NS
Hodian *kk *%x NS NS NS NS
CM * ** NS NS * *%
ThnAaes * * NS * NS Fkk
Th&Haes * * NS * NS **
Nes NS * NS NS *kk *%
Hariness NS ** ** NS NS NS

NS NonSgificrt witho =5%
*  Sgifictwitho =%

Yarn Quality Results on the Two Spinning
Machines

The differing relationships between fiber and
yarn properties on the two spinning machines
may be clearly illustrated with simple regres-
sion analysis. Results for five of these fiber-
yarn relationships are shown in Exhibits 7 —
11. In each exhibit, scatterplots and best-
fitting regression lines are shown for the two
spinning machines. The different levels of the
regression lines reveal the average differences
of yarn properties between the machines. The
different slopes of the regression lines reveal
differences in the changes in yarn properties
as fiber properties change. Implications of
these results include the following:

e The count-strength product (CSP) of yarns
produced by both spinning machines is
strongly and positively related to the
strength of fibers measured by the HVI
(Exhibit 7). The Zinser frame produces
stronger yarn—approximately 200 units
higher than the old Saco Lowell frame.

**  Ggificrtwtho =1%
*xx oifiartwitho =0.1%

The best-fitting regression lines are ap-
proximately parallel; therefore, increases in
fiber strength cause approximately the
same increases in CSP on both frames.
(An increase of one g/tex in fiber strength
results in an increase in CSP of approxi-
mately 93.) These results are consistent with
those seen between CSP and Stelometer,
between tenacity and HVI, and between
tenacity and Stelometer.

The count-strength product (CSP) of yarns
produced by both spinning machines is
strongly and negatively related to the
standard fineness of fibers measured by
the AFIS (Exhibit 8). The Zinser frame
produces stronger yarn—approximately 200
units higher than the old Saco Lowell
frame. The best-fitting regression lines are
approximately parallel; therefore, increases
in fiber standard fineness cause approxi-
mately the same decreases in CSP on both
frames. (An increase of one mtex in fiber
fineness results in an decrease in CSP of
approximately 27.) These results are



consistent with those seen between tenac-
ity and standard fineness.

e The non-uniformity (CV%) of yarns pro-
duced by the Saco Lowell spinning ma-
chine is strongly and positively related to
the short fiber content measured by the
AFIS; however, the CV% of yarns produced
by the Zinser machine is not significantly
related to the short fiber content (Exhibit
9). Furthermore, the Zinser produces
yarns with a CV% well below that of the
Saco Lowell throughout the observed range
of short fiber content values. (These results
are consistent with those seen between
thin places and short fiber content and
between thick places and short fiber
content.)

e The number of yarn neps produced by the
Saco Lowell spinning machine is strongly
and positively related to the short fiber
content measured by the AFIS; however,
the number of yarn neps produced by the
Zinser machine is not significantly related
to the short fiber content (Exhibit 10).
Furthermore, the Zinser produces yarns
with nep counts well below those of the
Saco Lowell throughout the observed range
of short fiber content values.

e The number of yarn neps produced by the
Saco Lowell spinning machine is strongly
and positively related to the fiber nep
count measured by the AFIS; however, the
number of yarn neps produced by the
Zinser machine is not significantly related
to the fiber nep count (Exhibit 11). Fur-
thermore, the Zinser produces yarns with
nep counts well below those of the Saco
Lowell throughout the observed range of
fiber nep values.

The results on yarn neps versus raw fiber neps

on the Zinser are really remarkable; not

because the Zinser produces less yarn neps
throughout the range of the data, but because
there is no significant slope to the yarn neps
throughout this range. The cause-and-effect
realtionships involved need to be examined in
depth; with the behavior of nep counts being
monitored at every stage of the yarn formation
process.

Conclusions

This evaluation of a state-of-the-art ring spin-
ning machine versus a ring spinning machine
with 40-year-old technology reveals highly
significant and beneficial effects of the new
technology on yarn quality. Furthermore,
there are notable cotton x machinery interac-
tions, meaning that different cottons may
perform differently as the new spinning
technology is adopted.

Simple regression analyses clearly show that
the impacts of the fiber quality parameters are
different on the two machines. The new
spinning technology produces consistently
superior yarns from the same fiber properties.
Furthermore, the new technology is much less
sensitive to some fiber quality problems, such
as short fiber content and neps. Over the
range of values examined here for short fiber
content and neps, there were no significant
changes in yarn quality values with the new
technology.

These results serve to remind us that it is not
always true that the faster speeds of textile
machinery require higher quality in textile
fibers. This report illustrates a case where the
newer, faster technology actually compensates
for some of the quality problems in the raw
material.



Count-Strength Product

CV%

Exhibit 7. CSPvs. HVI Strength
( Scatter Plots & Best-Fitting Lines)
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Exhibit 9. Yarn Non-Uniformity vs. AFI S Short Fiber Content
(Scatter Plot & Best-Fitting Lines)
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Exhibit 8. CSP vs. AFIS Standard Fineness
(Scatter Plots & Best-Fitting Lines)
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Exhibit 10. Yarn Neps vs. AFIS Short Fiber Content
(Scatter Plot & Best-Fitting Line)
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Exhibit 11. Yarn Nep Count vs. AFIS Nep Count
(Scatter Plots & Best-Fitting Lines)
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