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Yarn Path in Friction False Twisting

Part 1: Analysis of Yarn Path and Tension on Twisting Disk

Sukenori Shintaku*, Tetsuhiko Endo*, Toshiyasu Kinari*, Ryo Tamamura*

Abstract
Although the false-twisting by means of a friction disk unit is an eff1c1ent technique widely applied to
manufacture the synthetic fiber yarns conventionally called ‘textured yarns’, the fundamental mechanics
operating in the processing, especially the relationship between frictional and extensional forces and paths
which a yarn experiences when twisted, is not sufficiently investigated to date. This series of reports aims to
establish a theory that describes the mechanical behaviors of a yarn in the false-twisting process usmg a friction
disk unit, and to obtain basic information about the yarn path and the frictional forces acting on the yarn. In
the theoretical part of this article, the forces balance equations, which determined a yarn path contacting with
the toric surface of a single false-twisting-disk unit, were developed on the basis of differential geometry of
curved surfaces. In the experimental part, the path shape of a yarn contacting with the toric surface of twisting
disk was photographed and simultaneously the yarn tension was measured under several combinations of
processing conditions: the yarn entrance direction and feed velocity, the rotational speed of the twisting disk, etc.
The data obtained coincided fairly with analytical estimations and the presented scheme was confirmed to be
valid for predicting the behaviors of a yarn in the false-twisting processing using a friction disk unit.
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Fig.1 Vectors on the curved surface.
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Fig. 2 The space which yarn makes.
(a) The geometry of a torus
(b) Vectors of the yarn put on torus’s
surface
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Fig. 3 Friction force which acts on the yarn.
(a) A case in which the yarn is not
running
(b) A case in which the yarn is running
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Fig. 4 Yarn path on a disk made of aluminum.
(a) Rotational speed of the disk : 150rpm
Entrance angle of the yarn:w=4.99
rad
(b) Rotational speed of the disk : 350rpm
Entrance angle of the yarn:w=5.46
rad '
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Fig.5 Yarn path on a disk which is chromium
coated.

(a) Rotational speed of the disk : 150rpm
Entrance angle of the yarn:w=5.24
rad -

(b) Rotational speed of the disk : 350rpm
Entrance angle of the yarn:w=5.20
rad
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Table 1 Result of tension measurement. (A case in which the yarn is not running)
Entrance point Exit point '
® T, Z T, @) | T@N)
(rad) (mN) (mm) Expevi‘ilnleental Thes::;oal
Testl 5.43 700 -9.11 600 607.0
Test2 5.14 500 -9.90 450 462.0
Test3 5.01 420 -9. 44 400 403.0
Test4 5.25 260 -11.23 230 231.5
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Fig. 6 Comparison between the theoretical value
and the experimental value.
(Case in which the yarn is not running)
(a) Result of test 2 in Table 1
(b) Result of test 4 in Table 1
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Table 2 Result of tension measurement. (A case in which the yarn is running)
Entrance point Exit point
T o T, Z L@y | Ly
o (rad) . (mN) (mm) Expevl:ln:;ntal ’lhe:ir’(]el'r;zca]
Testl1{1.0| 5.36 590 -11.55 680 700.8
Test2}1.0 | 5.28 590 -11.52 700 711.8
Test3|1.5| 5.35 540 -11. 46 570 594. 7
Test4}1.5| 5.20 | 520 -10. 40 590 586. 5
Test5({2.0| 5.35 540 -10. 63 540 556. 0
Test6 2.0 '5.27 580 -9.67 580 603.0
—T—— T ey
740 —— Theoretical valie(Tension cirve) H18
720 | O Entrance point : 416
. A Exit point 14 T
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(a) Fig. 8 Theoretical value of the yarn tension from
the entrance to the exit of the disk with a
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Fig. 7 Comparison between the theoretical value
and the experimental value.
(Case in which the yarn is running)
(a) Result of test 2 in Table 2
(b) Result of test 6 in Table 2
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