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Yarn Path in Friction False Twisting
Part2 : Analysis of a Yarn Inclination Angle with the Disk
Axis in a Twisting Unit
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Abstract :

In a disk type friction false twisting process, the angle of inclination between the yarn path and the disk axis
is a very important factor in relation to the tension and the twisting torque over the disk surface. According to
this angle, the yarn in contact with the rotating disk receives the frictional force that twists the yarn and sends
it to the forward direction.

A triple-stack multi-disk spindle unit is used widely in actual draw texturing process. The main purpose of
this paper is to give more precise angle of inclination in this spindle unit using the differential geometry of the
yarn path over the disk surface. The angle of inclination was calculated in the actual range of the disk diameter,
the radius of the disk edge, the distance between the central plane of two successive disks and the distance
between the two disk centers of spindle unit. The angle of inclination obtained in this investigation gave the
smaller value than angles obtained by previous studies. The angle of wrap was calculated at the same time. The
effect of the radius of the disk edge on the angle of inclination and wrap was explained for the first time.
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Fig. 1 Velocity vectors on the friction disk.
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Fig. 2 Bird eye view of a triple-stack multi-disk
spindle with yarn.

(b) Side-view
Fig. 3 Schematic of a triple-stack multi-disk

spindle.
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Fig. 4 Hypothetical yarn path drawn on the overlap triangle.
Note A, B, C coincide with those in Fig.3 (a)
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Fig. 5 Torus with some symbols used.
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(b)

Fig. 6 Yarn path through the point Q (£, 0, h),
the contact point P with disk and the
external point of the disk N.
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Fig. 7 Yarn path drawn on the overlap triangle.
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Fig. 8 The relationship between the angle of
yarn inclination and the disk diameter.
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Fig.9 The angle of yarn inclination calculated
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