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Abstract

Double-stack disk friction units were used to produce good, high-crimp yarn like wool and the results were

compared to conventional triple-stack disk friction units. The quality of false-twist textured yarn from disk friction

spindles is very strongly influenced by unit operating conditions and untwisting tension. The authors previously

proposed a method to derive tension and untwisting tension in the yarn given the twisting tension and yarn path in

double-stack disk friction units. In this study our goal was to calculate both yarn path and yarn tension. We were

able to compare and confirm that the calculated yarn path and yarn tension closely matches experimental results.

In addition, we succeeded in using our model to predict conditions for guide hole to produce false-twist yarn. The

validity of our model was proven by the results. We have succeeded for the first time in calculating approximate

yarn path and yarn tension for the false-twist process in disk friction spindle units. Our results should be helpful in

designing disk friction spindle units.
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Table 1 Experimental conditions.

Yarn : Polyester multi-filament yarn
(POY: 140 dtex / 36 filaments, DTY: 75 dtex/ 36 filaments )

R=100,r=0,1=1
Disk dimensions (mm)

R=86,r=14,t=24

Frictional coefficient u 0.15

Draw ratio (Vp/ Vr) 1.68

Heater temperature (K) 463

Yarn take up speed Y(m/min) 15
(1 line - 1 column) (-50, 70, 137)

ﬁ:‘rzza“gghg;ij h‘)l(;lsnglpgl__) (mm) (1 line - 4 column) (-20, 70, 137)
(4 line - 1 column) (-50, 40, 137)
(4 line -11 column) (50, -70, -137)

ﬁi:te g_ucl(c’lleu }K;)ll)es (@20g2,22.) (mim) (4 line - 9 column) (20, -70, -137)
(1 line -11 column) (50, -40, -137)

Distance between disks H (mm) 50,70

Distance between spindles L (mm) 130, 140, 150

Speed ratio D/Y 2.7,3.8,4.7,5.1
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—@— Experimental
A Calculation

| | |
1 2 3 4
Disk number i

Entrance guide (1-1), Exit guide (4-11)

Fig. 3 Yarn contact angle u,.(L=130mm, H=70mm, D/Y=2.7)

Table 2 Guide holes where yarn path can be formed. (L=130mm,
H=70mm, D/Y=2.7)

Guide columns

1123 ]4|5[6[78|9]10]11

é 11O|O0 |0 |0 |Ox|x|x|x| x| x
g 20010 | OO | x| x|x|x|x| x| x
("5" 3OO | x | x | x|x|x|x|x]| x| x
41O | x | x | x | x|x|x|x|x]| x| x

©: Guide holes where yarn path can be formed in both calculation
and experiment.

O: Guide holes where yarn path cannot be formed in experiment
but in calculation.

% : Guide holes where yarn path cannot be formed in either
experiment nor calculation.
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(a) (b)

Fig. 4 Coordinate system on torus model.
(a) Three dimension
(b) Two dimension
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Fig. 5 Calculation procedure of common tangent for both upper
and lower disk.
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Fig. 6 Yarn path and tension.(L=130mm, H=70mm, D/Y=2.7,
t = 24mm)
(a) Yarn contact angle u,
(b) Yarn contact width &
(c) Yarn contact height dh
(d) Yarn tension T’
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ik L B SR R IR T ISR R B L ORIRD O
P RO B Z LB TE .

2) REKEZHZTAZODOAL - MOH A FOkEN
BRI TR D EEICKE S BET L. AR
FLEETNVICED, BRI TR % AT RE R A
I o E AL & A IS T & 7z

i
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