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Unevenness

Fluctuation of a random variable

QA Coefficient of variation
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Mass unevenness (ME)

Q [fluctuations in fiber mass]in the yarn
cross-section or in other longitudinal

sections of the fiber product
& o i e/

DET: BE Detector
DATE: 03/28/08 500 um
Device: TS5130
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Development of ME |.

1. Unequal number of fibers in various yarn cross-
sections and their assemblies in the yarn structure
*intrinsic unevennes of yarn - limit unevennes

Fibre bundle

Yarn body
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Limit unevenness

Minimum unevennes of product - inherent

random number of fibers in product, depends on variability of fibres

Poisson’s distribution 4 = ¥ = g

n-fibers in yarn cross-section ¥ =0%=n; 0 =/n

n ... average number of fibres:

2|3

o
Martindales expression CVijm = - 100 = —=-100 [%]

Derived for ideal fiber tow

Fibres are straight, parallel to yarn axis, and equal in cross-section
Fibres are randomly distributed and their distribution

corresponds to Poisson‘s distribution
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. s Fibres ¢ Vo [%]
Martindale expression o
VS - fonion 19
~ 100 _ T[tex] |vs- &3¢ 15
Cvlim — \/— [%] n= i[tex] PAD 0,39 26 -28
067 30 -33
Q Martindale extension: 13
PES 0,28 25 -27
2 0.31
o 100 Vp ) :
Viim = R 1+ (100 —
Q v. ... coefficient of variation 0.44
P . . PAN 034 16 - 20
of fibre cross-section [%] S
2 POP 0,28 29 - 32
100 0,39
Cvlim — \/— 1+ (100) 067 32 -33

Q v, ... coefficient of variation of fiber diameter[%]
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Development of ME II.

2. Variable fibre cross-section, resp. linear density of
individual fibers = Random behavior of fibres

—
I
B Ny
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N

Development of ME lII.

3. Imperfections of staple fibre ends due to uneven
fibre length

11! Manufacturing errors — we can modify it
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Parameters of ME

linear mass unevenness U [%]

quadratic mass unevenness CV [%]

CV, U —var. coeff., standard deviation of unevenness

level of unevenness is standardized

limit mass unevenness CV,,.,, U;;., [%]

deviation rate DR (x,y) [%]
index of irregularity |
production unevenness CV;, U; [%]

machine unevenness CV,_, U, [%]
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Linear unevenness

standard deviation of average mass

L _
f J, lm (D) — m|dl O
=100 = — 100 [%]
U=

100 1
— j (@) — m|dl [%]
[m(i) - m]

, m ()
Mass of yarn len ? \

U=

Average yarn mass 3|
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Quadratic unevenness

Q variation coefficient of mass
Q mostly practically used

m

cv 9] = 2. 12 fEamq) - m)2a

— = \/g = 1,25 valid for normal distribution

% .
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Quadratic unevenness
Q Cv>1,25U
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Index of irregularity

Q ratio between measured CV a limit CV,
unevenness

A deviation of product from ideal assembly (1=1)

_CV 4 Index |
l — Cvef I — Uef mzrf,n _____ Combed cotton
CVlim Ulim N Carded cotton CM
1>1 o1 7
Q Disadvant o = S '
iIsadvantage: e 0
| T 2745
Q strong influence —~ M
of number of fibres l T
4 1 4 t

1 T T | 1 1 T

Card 1st Drawframe Comber 2nd Drawframe Roving frame  Spinning
machine
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Measurement of ME

Q Discrete:
Q Linear textile (yarn, tow) divided on p-number of

similar length of Yarn, that are weighed
Q Result - mean, variance, standard deviation and

variation coefficient

/Q Continuous: N\

Q Mostly used method change of capacitor capacity
Q ZELLWEGER - pristroj Uster Tester

Q Mehtods for non-direct measurement:
Q Capacity —e.g. Uster Tester
\ Q Optical —e.g. Zweigle, QQM-3 /
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Continuous measurement of ME
0O ZELLWEGER USTER
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Ceramic — =Tested Yarn
plates 3~ - l
~ ™~ -
~
=N

Capacitor It al , g . a
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Electrical output signal

Electronic circuit
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Outputs .

U [%], CV [%]

Fibre bundle

Yarn body
# Mass [g]

Unevenness U [%]

length L
L ['ﬂ (b) Coefficient of Variation CV%

length
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Outputs Il.

Nope

Thick place

/
_F | 60 %

B
50 %

Thin place
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Graphical presentation of ME

CV%
11 Spectrogram Mass

Spectrogram (CV)
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Spectrogram |.

C V%

" 11 Spectrogram Mass
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Spectrogram ll.

Spectrum amplitude [CV%] 1 2 3
Bl Chimney
Drafting
wave
Drafting
wave

Spectrum wavelength A [m]

1 = Ideal spectrum limit unevenness
2 = Real spectrum without non-periodic errors

3 = Real spectrum with periodic errors
Q ch -chimney, df - drafting wave
machine caused unevenness
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Oasys measurement system (co Zweigle)
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Output from OASYS (Zweigle)
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QQM system

Czech cotton research institute, and OTTO STUBER GmbH & Co KG
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Unevenness of fabric

Q Moiré effect
Q@ UnevennesinshortlengthA=1-50cm
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Stripiness

Q periodic unevenness in long distance | > 5m
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Cloudy fabric

Q Drafting wave

Ttex] |U[%] | SPG
2 | Combed Cotton | 14,5 10,1 Drafting Wave - short length
12.2 : G SR
13.9 ERALI e
16 o
’_,_rf T P Dato 6.7.10
1, _v'j Sy  MbIsa

Disturbing appearance - Cloudiness

Knitted fabric
Woven fabric
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moiré stripiness
I
ALY 1 | = Intensit '
= y of the stripy
o ////,A A or moiré appearance
9% WL
2 (/ v ¢ VA A = wave-length of the
Yl A % 2, 95590059 1494 IS periodic fault
02 030405 2 3 45 10 20 30 4050 B
B = Weave width
Fig. 4-25 Woven fabric
moiré stripiness
| | = Intensity of the stripy
77 l 1 7 or moiré appearance
/ / 4 -+ ~
%%
é/ - ’% de /';/// // /Z A = wave-length of the
/// //// ALY ///,// AN/ periodic fault
A oYY,
. X 277 94 //. NI kU =Yam length of the
02 030405 2 -3 10 20 30 4050 u stretched out yarn with
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