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Spinning principle structure and properties
of low torque ring spun yarns

TAO Xiaoming GUO Ying FENG Jie XU Bingang HUA Tao
( Institute of Textiles and Clothing The Hong Kong Polytechnic University Hong Kong 999077 China)

Abstract This paper reviews the spinning principle of low torque ring spinning technology by studying
the modified spinning triangle and yarn twist and tension in the modified spinning zone. Furthermore the
3D fiber configuration in low torque ring yarns and normal ring yarns was analyzed using the tracer fiber
technique and the results revealed the unique structural characteristics of low torque ring yarn such as
deformed non—concentric helix and local reversion phenomena. These features experimentally offer useful
explanations for the improved properties of low twist ring yarns and resultant fabrics. A systematical
comparison was then made between low torque ring spun yarns and conventional yarns and their resultant
fabrics which showed that low torque ring yarns have high yarn strength at low twists low residual torque
and less hairiness. The resultant knitted fabrics produced by low torque ring yarns have soft handle and
low skew deformation after several washing cycles while the resultant woven fabrics possess better tearing
strength  tensile strength and abrasion resistance. This new generation low torque ring spinning
technology greatly improves the physical property of high count yarns.
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Fig. 6  3-D trajectories of fiber in conventional

ring yarn ( a) Concentric cylindrical helix;

(b) Concentric conical helix
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Tab.1 Properties of 1 low torque ring yarns (29.5 tex)
/( rem™h) 4.4 4.4 6.3 6.3 5.3 —
/(cNetex 1) 17. 46 17.45 20. 02 19.78 19.27 13.58
CV /% 7.5 5.6 5.3 5.2 5.4 6.7
/% 5.22 5.39 6.36 6. 16 5.79 6.12
CV /% 7.7 6.2 .8 4.2 3.8 5.7
/(25 em) ) 22 28 64 65 53 63
CV /% 10.7 13.3 6.9 3.6 3.1 2.3
CV, /% 10. 62 10. 86 10. 82 10.93 11.20 12.32
CV /% 0.9 - 4.3 - - -
-50% /( ckm™') 0 0 0 0 6 0
+50% I km™h) 8 3 176 10 19
CV /% 19.9 - 101.9 - - -
+200% /( ckm™") 6 6 13 9 3 6
CV /% 16.7 - 40.0 - - -
3 mm /( +(100m) ") 273 1 464 1 063 2 046 2720 45
3 mm CV /% 9.8 3.6 22.4 4.3 10.7 36.6
31.75 mm 4.2 24.0 cN/tex 5.6% o
N o 3

29. Stex
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2 1 (29.5 tex )
Tab.2 Properties of 1* undyed knitted fabrics (29.5 tex cone yarns)
/ ey VO 72/ ) 7]/ v/ -
( eem 1) (°) % (Neecm™?) CV /% (kPassem™") %
4.4 0 0.0 94 4.2 0. 099 7.3 3.5 3.8
3 4.4 2. 14 23.0 88 4.6 0.468 1.7 4.5 4.3
6.3 7.39 13.2 101 3.9 0. 158 6.3 4.5 3
3 6.3 8.05 9.0 92 4.3 0.621 1.7 5 3
5.3 4.55 18.3 88 4.6 0.112 7.6 4 3.5
3 5.3 9.67 5.6 94 4.2 0.497 1.4 4 4
— 6.25 2.6 103 6.7 0. 062 11. 4 5 1.3
3 — 11.63 13.6 74 5.4 0.303 3.8 5 1.8
31.75 mm 4.2 24.0 cN/tex 5.6%; 15
3 4 (29.5 tex )
Tab.3 Properties of 4" low torque ring yarns (29.5 tex cone yarns)
, 3 mm 3 mm
( eem) / cv o/ . cv o/ e cv o/ CVm/ cv o/
(cNetex™") % (25 ecm) 1) % (100 m) ") % % %
4.4 11. 66 9.43 41 6.29 3765 7.59 9.46 2.01
4.4 17. 67 6.17 25 11. 16 1 532 5.18 9. 49 0.98
4.9 14. 64 6.35 52 4.25 2703 9.72 9. 65 2.49
4.9 19. 54 5.73 42 6.29 1284 8.55 9.46 1.80
6.2 19.32 4. 14 68 0.99 2210 9.11 9.42 3.50
31.75 mm 4.2 24.0 cN/tex 5.6%
4 4 (29.5 tex)
Tab.4 Properties of 4" undyed knitted fabrics (29.5 tex)
/(°) cvV /%
/ 3 3 / / B o
( sem™h) (Neem~?)  (kPassem™') %
4.4 0 2.77 0 11.1 327 0.129 4.5 8.7
4.4 2.22 6.42 17.50 9.92 294 0.132 4.0 9.5
6.2 7.98 11.31 8. 82 5.20 338 0. 157 4.5 6.4
31.75 mm 4.2 24.0 cN/tex 5.6%; 1 -5 —
5 4 5
Tab.5 Properties comparison of 4" and 5" low torque ring yarns
/ / CVm/ +200% / 3 mm /
( cem™") cN % ( <km™") ( +(100 m) ")
7.4 tex 12.7 184 14.55 80 1 640
7.4 tex 10. 8 176.2 15.17 452 1 020
7.4 tex 10. 8 180.5 15.01 85 880
5.9 tex 15. 4 142.1 15. 14 135 1570
5.9 tex 13.0 135. 8 15.91 676 990
5.9 tex 13.0 138.4 15.57 142 890
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Tab.6 Properties of fabrics produced by 4" 7. 4 tex conventional and low torque ring yarns

/

N CV /%

/

/ cv /

CV /% %

553.1
632.5

258.4
272.6

2.51
3.84

2.36
3.71

>62"
>62"

32.59
39.97

2.07
0.6

8 016
9 305

5463
6 403

10. 57
11.93

8.34
13. 64

>62"
>62"

6.53% ; 7.4 tex S

30% 100

3mm

(25% ~40%)

3 mm
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