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Measuring Method for Appearance Unevenness of Fiber Bundles
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Abstract Based on laser diameter-measuring technology, the measuring method on the cross-section diameter in
fiber bundles and its wavelength of short-term irregularity is discussed. A contactless on-line measuring system and
experimental scheme. including the selection of laser sensor and experimental materials, are plotted. The influence
of feeding speed on the diameter, the unevenness and the mininum wavelength of the yarn and the results difference
result from various methods are analysed experimentally. The results show that the system is feasible and has good
reproducibility of the measured results. Moreover, the new system can extract the shorter wavelength feature on

yarn short-term irregularity and the data analysis process can be efficiently automated.
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Table 1 Parameters of laser sensor

Parameter Unit

Measuring rang 2 mm

Semiconductor laser
) power<1 mW, wavelength=
Light source
670 nm (red, laser class 2),

beam size 2 mm X2 mm
2.0 mmXx0. 3 mm

Receiver diaphragm

Resolution (dynamic) 10 pm
Analogue output 0~10 V (direct current)
Frequency response 100 kHz
Independent linearity +2FSO *
Operation temperature 0 C~50 C

* Full scale output
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Fig. 1 Schematic of the measurement system
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Fig. 2 Measuring principle of diameter of fiber bundles
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Fig. 3 Amplitude ratio determined by the parameter L/A
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Fig. 4 Signal generation procedure with the

samping length nL
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Fig. 6 Measured signal of the yarn diameter
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Table 2 Influence of different yarn speeds on the results

Yarn feeding Mean Standard
speed / diameter / deviation of Cv/%
(m/min) mm diademeter /mm
1.8 0.172 0.034 19.99
12 0.139 0.024 17. 27
20 0.137 0.022 16. 19
0.18
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Fig. 7 Relationship between the yarn feed speed
and the experimental results
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Table 3 Variation coefficient of the diameter under the

condition of various yarn feed speeds

(j\"/%
No.
12 m/min 20 m/min
1 16. 91 16.19
2 17. 65 16. 22
3 16. 26 16. 38
4 16. 91 16.58
) 17. 89 16.47
6 17. 80 16. 39
7 16.52 16.47
8 16. 69 16.41
9 16. 47 16. 40
10 18.22 16. 34
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Table 4 Measured coefficient of variation with

various methods

No. Cva/ % Cyn/ %

1 16. 93 16. 14

2 16. 83 16. 60

3 17.57 16. 08

4 17.59 17. 10

5 17.45 17.41

6 16.71 16. 64

7 17. 14 17.03

8 17. 45 16.91

9 17. 35 16. 98

10 17. 23 16.92
Mean value 17.23 16.79

4 4 jo

TEFOL M AR BB FE Al _E L 0 AR BOL&
TG IT e T — o 0 A 2 fih 7R 2 D0 4 AR 42 AT 5
IR nlll s T ¢ TIRERE S i IV IESS
0 T A7 R 2 S ) P B L IE S T Ok T R
T S — i L B B AR 19 41 4 R 2% T AN LA A I 7
% BE A AR U B LI A8 A R . 0
F G 1 ok RO (EL R P 20 A 4 2R R W i L R 2
i e A T BE A AAE T PR R RS RE
I PRy 20 2R 2% T S AN R 114 /1 R RSB TR BE
JERY 10 /% B Ao =3 mm, 2220 R AE A B IR A
R JRE AR BI04 R RO T K 2%
T 8 AR A R 20 287 33 AR L B S L T A2 57

FA O 367 L JEE 1) 34 0 T 0

5 F X

1 K. Slater. Yarn evenness[J]. Textile Progress, 1986, 14(3-4) .
1~83

2 Y. Huh, J. S. Kim, S. H. Kim & al.. Characterizing yarn
thickness variation by correlograms[ J]. Fibers and Polymers ,
2005, 6(1): 66~71

3 1. S. Tsai, W. C. Chu. A new photoelectric device for the
measurement of yarn diameter and yarn evenness part III:
computer-aided on-line measurement of yarn evenness on the ring-
spinning frame [ J]. Journal of the Textile Institute, 1997,
88(1): 415~427

4 J. Price, T. Calamari. A comparison of yarn evenness and
imperfection data[ J]. Textile Research Journal., 2002, 72(9):
810~819

5 A. Sparavigna, E. Broglia, S. Lugli. Beyond capacitive systems
with optical measurements for yarn evenness evaluation [ ] ].
Mechatronics, 2004, 14(9) . 1183~1196

6 Vitor Carvalho, F.

comparative study between yarn diameter and yarn mass variation

Oliveira, R. Vasconcelos e al.. A

measurement systems using capacitive and optical sensors[ ] ].
Indian Journal of Fibre & Textile Research, 2008, 33(2).
119~125

7 Dairong Zhang, Ling Cheng. Comparison of two different yarn
evenness test methods [ J]. Modern Applied Science., 2010,
4(3): 71~76

8 M. Jackson, M. Acar, L. Y. Siong et al.. A vision based yarn
scanning system[ ] ]. Mechatronics, 1995, 5(2-3); 133~146

9 E. Musa. Line laser-based break sensor that detect slight spots
on yarns[ J1. Optics and Lasers in Engineering , 2009, 47(7-8) ;
7T41~746

10 V. H. Carvalho, P. J. Cardoso, M. S. Belsley et al.. Yarn
diameter measurements using coherent optical signal processing
[J]). IEEE Sensors Journal , 2008, 8(11): 1785~1793

11 M. Jaouadi, S. Msahli, F. Saki. Contribution to measurement
of real yarn diameter[J]. The Journal of The Textile Institute
2009, 100(2) . 158~164

EERE: N ok

0708001-5



