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Measuring and Characterizing the Apparent Thickness and its Irregularity of
Fine Wire Bundle by Using a Laser Scanning Method
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Graduate School, KHU), Y. N. Baik(Mechanical and Industrial Systems Eng., College, KHU)

ABSTRACT

The quality of bundles is closely related with the apparent thickness. Especially the variation of apparent thickness of
bundle determines the quality of the plane structure made of the bundle such as surface evenness, pore size, and the shape of
air-gap, etc.,. This study is dealing with the development of a new measuring system of the thickness of bundle or cross-
section by determining the size of the shadow of the object covered by a laser slit beam. Also the measured signal is
characterized in terms of the correlogram, the irregularity in wavelength. The correlogram for the irregularity of several
sample types could be represented by a sinusoidal function with exponentially decaying amplitude. Moreover, influence of
the measuring speed on the signal and the characteristic differences according to the different types of bundle are investigated.
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Fig. 2 Configuration of the measuring system using a laser

beam

Table 1. Specifications of the laser scanning conditions

Red semiconductor laser (670nm)

Light s
ight source 0.8 mW max., Class 11

Effective beam size 0.16 mm (head size)
30 pm

RS-232C

3.9 msec. (max.)

Measuring accuracy
Interface
Output response time

Laser scan rate 1.200 scans/sec.
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Fig. 3 Calibration curve for the measuring head
(resolution : 2 mV)
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Table 2. Specifications for the specimens used
Single 2-plied 3-plied
bundle bundle bundle
Material cotton rayon cotton
Fineness(Tex) 42.14 173.21 60.6
T.PM.(twists/m) 472 318 700
CV(%) 22.38 12.35 17.62
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Fig. 4 Visual appearance of the specimens used
a) single bundle, b) 2 plied bundle, ¢) 3plied bundle

5. Results and Discussions
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Fig. 5 Measured signal of the yarn thickness

Table 3. Mean diameter of specimen and diameter
variation obtained from the experiment

Feeding speed Meandia.  SD of dia. cv
(m/min) (mm) {(mm) (%)
0.36 0.698 0.155 22.28
5.83 0.683 0.109 15.97
10.35 0.682 0.099 14.51
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Fig. 6 Dependence of the yarn thickness on the test speed
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Fig. 7 Correlogram for different types of specimen
a)single bundle, b)2- plied bundle, ¢)3- plied bundle
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Table 4. The parameters denoting correlograms for

various types of yarn

S e
A 0.0076 0.0068 0.0062
B 0 0.8362 0
a -7.2116 -1.2571 -7.514
A 4.503
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