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Abstract—This study surveys the fiber behavior in yarn formation and the physical properties of
Solo-spun yarn. The specimens were made by six types of Solo-spun rollers with fixed twist
multiplier. The physical properties such as yarn count, evenness, strength, and breaking elongation of
these yarns were compared with the properties of ring spun yarns and analysed with the mechanism
of Solo-spun yam formation. The grooves on the surface of Solo-spun roller divide the web and
interfere the twist propagation. These phenomena cause the uneven draft and the fly of fiber, so the
Solo-spun yarn becomes finer than ring—spun yarn and the yarn breaking strength and elongation
deteriorate, but these demerits can be improved with rounding the protruded edge of Solo-spun roller
grooves.
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Fig. 3. The eqgivalent state of tension and toque
in Siro-spinning
f=F/(2cos @), m=(M-F R tan a)/(2cos a)
where, F, M: yarn tension and elastic torque
f, m: strand tension and elastic torque
2 a: angle between the two strands
R: the yarn diameter
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Table 1. The characteristics of wool tops used for rovings
. ) length
hol composition fineness grease
sy (%) (pm) mean cv %<%mm | %<30mm | content
(mm) (%)
A wool=100 19.11 67.3 421 55 34.28 0.39
D wool=100 20.54 71.2 41.2 52 32.75 0.44
G wool=100 22.02 764 36.7 21 25.1 0.56
M wool=60 1862 68.3 43.0 6.2 34.6 0.38
mohair=40 26.05 86.0 491 35 - 0.90
mgel Wdoll @ BE o] S3fe] Table 291 2ol WA &

LR a} a9, = u}
= A5 E—%% S 7be 2] Agje] #oln,
A= 4 AdgEtn e ol

o

EELZ*]EH 293 A 3
= llellA A71e AR AY olF 3
th. Miao §7& Afol 2 A#AL7L W
3 AE il 7 rhee my-
e, 28 F 7iEel EAA
“FEAel2 B HAFel sle H
ofef F He meY Hok Az, 7 /“ =l
uet gebivka itk Subramanianl’ e
Rhz oz ZHEzke] A2 E Weld do B¢
adna stk

g, €2 29 A2 BFAES o, Al
He Z7F BAste] A7 ZEe] Adtshe A+
b 2 E stedl, &9 3 et Ao
2ol A G g w7 o] BEHA] &

2 glelA, ofell Wigt A7t dasdirt
2. & ¥

N
)
b
e}
e
fu)
=)
¢
X

o
N
N

I‘l(‘

SR
S~

¢
2 =2

1 22

Al ALE3F 4% F(tops)d] 54X+ Table
13 2t} o] Foz Alxd 2L FH3n =24
el FAE AelE As] $dle BEY
(bobbiner)ol A 170 &l =(head)qt A}g3le] 4]
2 AgEstIet
22 HY Eeel M=

2z A9 Z2ole Eo 9 Zo] nE I

[o

348 / Yo VA E L T134% HT5WE(2001. 10)

AES AR ©olE S8 FH= Fig 4%
ol stk

Table 2. The specifications of the modified Solo-
spun rollers

solo spun . .
roller code| roller modified roller ;‘m;,;
100 |200]300[400]500| >
slot width| 151 98] 12| ™
(mm) slot
slot depth 9 olalala no
(mm) roller
. ruberized
material . bronze
plastic

(c)

Fig. 4. The front view of Solo-spun rollers; (a)
original roller, (b) roller code “200, “300” and
"400”, (c) roller code "500".
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Table 3. Spinning plan with the twist multiplier 120(TPM/+/Nm)

61

fineness yarn count solo-spun roller modified roller .
ring spun
() (Nm) 100 200 | 30 ] 400 | 500
190 1/30 WI100 W200 | W300 | W400 | W500 N3
’ 1/40 X100 X200 X300 X400 X500 N11
205 1/30 Y100 Y200 Y300 Y400 Y500 N16
220 1/30 7100 7200 Z300 7400 7500 N21
208 1/30 MI100 M200 | M300 | M400 { M500 N26
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Fig. 5. Yamn formation appearance with different
rollers ; (a) roller 100, (b) roller 200, (c) roller
30, (d) roller 400, (e) roller 500.
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Fig. 6. The twist propagation in Solo-spun with
different rollers ; (a) roller 500, (b) roller 300,
(c) roller 100.
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Fig. 7. The influence of roller type on the yarn
counts(Twist multiplier=120, N=180).

Table 4. ANOVA of yam counts test results
(Nm1/30, Twist multiplier 120)

S |df.| V Fo F

roller| 2654 | 7 |3.791 |5.635™ | F(7,120,1%6)=2.79
finess| 7.28 | 3 |2.426) 3.607" | F(3,120,5%)=2.68
rxf| 237921 |1.132} 1.683" |F(21,120,5%)=1.66
error [107.64|160|0.672
Total |165.25/191

(where, r=roller, f=fineness)
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Fig. 8. The effect of roller types on yarn
irregularity(Twist multiplier=120, N=180).
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Table 5. ANOVA of yam irregularity according
to the roller types

S DF| V Fo F

roller | 20951 | 7 |4.279(16.317"| F(7,127,1%)=2.73
finess|113.284| 3 {37.761(144.003" F(3,128,1%)=3.95
rxf | 12,889 | 21 {0613 | 2.341" |F(21,1285%)=2.03
error | 33.565 [128| 0.262
Total {189.689;159| 1.193

(where, r=roller, f=fineness)
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Fig. 9. The influence of roller type on the tensile
strength of Solo-spun yarns(Twist multiplier=120).

Table 6. ANOVA of the tensile strength ac-
cording to the roller types(Nm 1/30)

S |IDF| V Fo F

roller {173260.4} 5 [34652.0837.88™| (5,1170,1%)=3.10
finess|40839.74| 3 [13613.2514.88™} (3,1170,1%)=3.80
rXf |63520.94| 15 |4235.33| 466 |(15,1170,1%)=2.10
error { 1070292 {1170 914.78
Total | 1347922 11199} 1124.21

(Where; r=roller, f=fineness)
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Fig. 10. The influence
breaking elongation of
multiplier=120).

of roller type on the
Solo-spun  yarns(Twist

Table 7. ANOVA of the breaking elongation ac-
cording to roller type

s |pFl v | F .
r | 411298 | 5 |822.59|21.86™
f | 239478 | 3 |798.26(21.22™
rxf] 135530 | 15 | 90.35 | 240
error| 44017.71 1170| 37.62
total | 51880.78(1199| 43.27

(where, r=roller, f=fineness)

Fo
(5,1170,196)=3.02
(3,1170,196)=3.78
(15,1170,196)=2.04
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