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* 17 % reduction in the hairiness of the yarn, the reduction being

reduced.

* Better yarn evenness is obtained.

strength,

* Improved appearance and Jyster of the yarn.
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2.LITERATURE REVIEW;

aprons or by use of perforated drums,
The four leading manufacturers of cOmpact spinning
are
> Suessen Elite system
> Rieter comfor spin
> Zinser ajr comtex
> MAL system
2.1 Objectives of compact Spinning:

I. To reduce the hairiness.
3. To reduce the twist which results in high production,
4. To improve the evenness

5. To reduce the end breaks

Suessen Elijte Spinning process:



As the sot, being under negative Pressure, reaches right up to
delivery nipping line, the fibre assembly remaijng totally closed. The
spinning triangle and the serious disadvantages, in respect to yarn

structure, strength and hairiness of the finished yarnp disappear The

Processing very short fibres like carded cotton , the suctiop slot is arranged
at an angle to the direction of fibre flow ensuring that the fibre ends .
during their transport from the front roller to the delivery nipping line are
well bound into the strand of fibreg .

Three measureg described above _ condensing right upto the
delivery clamping line, light tensioning of the fibre band during
condensing, and rotation of fibre band around jts axis during condensing,

result in the fibre band reaching the delivery clamping Jine ideally









This fibre guidance is maintained ag far as the spinning

fibres and the condensing surface. This requirement s also ideally satisfied
in comfort spin process by metal surface to perforated drum. The aero
dynamic condensing of the fibres results in narrower spinning zone, with
individual fibres more effectively bound into the yarn assembly

Zinser air comtey :

In zinser according to Iakshmj vekatesh 7 roving
emerging from the conventional 3/3 roller drafting is taken from nip line of
the drafting System by an airflow and condensed under suction on a
perforate surface as shown in the fig 7 (see at the end of the section ). The
compacted roving thys undergoes a substantial reductiop in width prior to
twist insertion and thereby spinning triangle is totally eliminated.

Zinser air comtex 700 machine is applicable to staple

fibres upto 40mm long cotton, manmade fibres or blends and can produce



count range Nm 20 — 200.machines cap be built with spindle speeds upto
25000 rpm,
MAL system -

material. This ajr current compacts the drafted strand and thereby
eliminated the spinning triangle,
SALIENT FEATYRES:

Suessen Elijte system ! ;

** Production of less hairy yarn

“** Yarn profile is excellent

<> Completely new characteristics of comfor yarnwhich are said to
have softer and silkier yarn,

“* This is an additiona] option alongside an existing ring and rotor

Spinning technique.



** The yarns are setting standards ip downstream processing and
wearing comforts, describing them as the yarns of the futyre.

; . 3
Zinser air comtex ° :

** Higher yarn yield can be achieved from the given raw material.
MAL system 2 -

* Best suited to the high volume production of medjym counts

o,

yamns from carded cotton

)
0‘0

Yarn profile is Very neat and uniform.

/
0‘0

Ends down is Very neat and uniform,

*
0'0

Operating cost is lower.

2.2 Principle of yarn formation:

yarn formation is shown in the fig. The fibres are fed to the drafting system
with a width ‘p’ before the delivery line. Thig width °F’ depends on
various factors, such ag yarn count, roving twist and the level of draft in the
drafting system. Higher the draft » the wider stream of fibres emerging

from the drafting system.



The fibres suppiied by the drafting system are collected by
the spinning triangle and then integrated into yarn structure. For a specific
yarn given count and the elongation values, width ’f of the spinning
triangle depends mainly on the sinning tension ‘P’. It is deduced from the
experiments that width ‘f varies inverse proportion to spinning tension ‘p’
1.e. higher the tension ‘P’ smaller will be the width of the spinning triang]e.
These relationship explain the fact that in ring spinning, width ‘F’ of the
fibres fed in always greater under practical conditions than width of the
spinning triangle.

D=F-fand D> 0
D i.e. the difference between the F and f, is therefore greater than
zero. The spinning triangle is therefore unable to capture all the fibres fed
in. In simple terms, many peripheral fibres are either lost or left
uncontrolled in some way or other to the already twisted yarns. Ring spun
yarns feature small quantum of fibres which make little contribution to the
strength and which are also have an adverse influence o yarn uniformity.

If the spinning triangle is eliminated ie. D = 0 or the
spinning triangle length is reduced i.e. D is nearly equal to zero, the yarn is
expected to posses high strength and uniformity. This is possible only
when fibres delivered from the drafting system is compacted.

The fibre structure which is fed to the spinning triangle is so narrow that
the spinning triangle becomes so small as virtually to disappear. In the
process, of course, all the fibres from the remaining spinning triangle are
collected and fully integrated in the yarn. The result is a perfect yarn

structure. The yarn thus formed is termed as compact yarn.



2.3 Properties of compact spun yarns:

The improvement in yarn quality achieved with the compact

Spun yarns is impressive.

When compared with the conventional yarns, compact spun yarns
display significantly better strength and elongation values. This leap in
quality is so great that even with reduced twist, the compact yarn still
display better values than normally twisted , conventional yarns.

The lower hairiness of compact spun yarns is very pronounced. The
difference in hairiness of compact spun yarns is especially dramatic in
categories of 3mm and over. This fat largely explains the considerable
advantages of compact spun yarns in downstream processing.

End products made from compact spun yarns look more attractive, have
an improved luster and are pleasanter to touch.

They show improved wearing properties. Piling is considerably reduced
and the wear resistance of compact spun product is much higher.
Compared to the ring spun yarns, compact yarns are therefore able to
retain their original, attractive appearance for much longer,

In spinning, carded feed materials by the compact spinning process, a
higher strength was obtained than with the combing process. In other
words ,yarns of equivalent strength can be spun with a saving of around
14 — 16 % in the fibre weight.

The compact spinning meets al] the requirements such as patentability,
better raw material utilization, increased productivity and improved

product quality.

10



2.4 Advantages and benefits ° ;

I.

XX N v

pronounced in long length hairs.
10 - 15% improvement in yarn tenacity. Further, the strength of the
weakest element is considerably improved leading to fewer end

breaks in the subsequent stages.

- Twist can be reduced by 10% while maintaining the same yarn

strength.

protruding hairs. As 3 result end breaks and droppings in the loom
shed and linting in knitting are reduced.

Better yarn evenness and diameter.

Size % can be reduced by 30 — 502,

Singeing can be omitted.

Lower twist can be employed in doubling

Improved appearance and lustre op the fabric with a softer handle,

reduced pilling and better dye uptake.

10.it can be universally used for all raw materials and blends as we]] as

for the complete count range without restriction.
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3.AIM AND SCOPE:

The main objectives of our project are:
* To spin compact yarn by simple modification in the drafting
System arrangement of existing ring spinning frame.
®* To make the arrangement suitable for conversion with the
existing frame with minimum cost .
® To spin coarse count (20s carded cotton ) and medium count
(40s carded cotton ) compact yarn and compare yarn properties

with conventional rig spun yarn

12



METHODOLOGY



4 METHODOLOGY:

FRAME in our lab is chosen.
4.2 Count and materia]:

The following counts and material is chosen for oyr study.

Counts 208 408
™ 3.5 4
TPI 18 24
Roving hank U%
20s 0.95 4

40s 1.5 3.8

4.3 Sample size:
Spun are chosen for testing on both the counts

4.4 DETAILS OF THE MODIFICATION FOR COMPACT YARN
SPINNING:

13



having 3300 pores / sq. inch and the pore size is 0.5 mm. The pneumafil
suction pressure is maintained at 12 bar .The slot made in the profile tube
is 10mm length and 2mm in width. The slot is made in such a wa to keep
the condemsing position constant from the front roller.

The profile tube is placed next to the drafting zone as in the
suessen Elite spinning .The clamps holding the profile tube is provided
with suitable clearance to alter the angle and position of the profile for
optimization to create negative nip by visual trials .the profile tibe is made
of aluminium and nylon hose is used to connect the profile tube to the
pneumafil suction.

One suction tube serves for two slots on the profile tube .The pneumafil
pipe is placed next to the profile tube and there won’t be any disturbance in
piecing.

The fibres emerging from the drafting zone are condensed
under suction and all the fibres are bound into the yarn structure to get a
compact yarn. The spindle speed is kept at 11,600 rpm for both the counts
.The normal elliptical flat type traveler which used for ordinary ring
spinning is used for compact spinning also.

Since the condensing zone is an extra arrangement
accommodated wihin the space availablewe can produce normal ring yarn

and compact yarn in a same frame.,

14






4.5 COMPARISO

Ve

NOF YARN Qlaliy

1. Single yarn strength
2. Hairiness test

3. Evenness test

deal
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3. TESTING:

The yarns produced from normal ring spinning and compact
spinning are tested for the following characteristics.
Basic characteristics:
1. Lea strength and its C.V.
2. Count and its C.V.
Other characteristics:
1. Single yarn strength — Tensorapid — mean and C.V.
2. Hairiness test — Zweigle G565 — mean for 1,2,3,4,6&8mm length
and C.V.

3. U% - Uster tester 4 — mean and C.V,
5.1 Single yarn strength:

The single yarn strength was checked on all the 10 fuil
cops.  The single yarn strength was found using the uster tensorapid 3
( 6 readings ). The mean value, standard deviation, C.V.% and 95%
confidence were found for each sample and the overal] results were
tabulated and analysed. The yarn sample was tested at a standard CRE
speed of 5000mm /min
5.2 Hairiness zweigle G 565:

The hairiness was tested in each sample of 10 Cops in a
Zweigle G 565. The mean value, standard deviation,C.V. value and
95% confidence limit were taken and tabulated and analysed (10

readings). Hair length of 1,2,3,4,6&8mm were counted.

16



5.3 Lea strength testey:

The lea CSp was tested on |

€a strength tester working on CRT
principle . Mean strength and its C.V.

were found for each group of sample
lated and analysed.

5.4 Yarn ¢venness (Uster tester 4):

17



RESULTS AND DISCUSssION




The yarn elongation Increases by 10% in medium count fo

17%, when
% and 29

There is no significant change in the U%

Table 2,4,6 shows the testing results for

increase of 3.5 % in strength and Rkm whereas e]o

for the coarser count.

the 20s yarn. There is an

ngation increases by 3%,
There s ap reduction of 89 in hairinessg



Sample particulars:
Single yarn tenacity:
Actual strength
CV% of strength
% Elongation
CV% of Elongation
Rkm (g/tex)

U% Imperfection:
Mean U%

Mean CVv,
Hairiness:

No. of hairs above 3mm
Sample particulars:
Single yarn tenacity:
Actual strength

CV% of strength

% Elongation

CV% of elongation
Rkm (g/tex)

U% Imperfection :
Mean U%

Mean CVv,
Hairiness:

No of hairs above 3mm

40s compact

188.5

15.91]
5.43
13.69
12.77

18.28
23.66

1312

20s compact

462.1
12.58
6.63
8.83
15.63

13.08
16.58

1464

19

40s ring spun

185.2
16.92
4.85
15.71
12.54

18.54
24.06

1583
20s ring spun

445.0
13.02
6.21
8.9
15.07

13.28
16.79

1520



Evenness test results :

Table 1: , ‘
N -_“
40s ring spun | 40s compact

. 8

g spun
3

20



Single yarn strength test results:

Table 3:

Elongation (%)

40s Ring

spun compact spun

40s
compact

20s 20s 20s 20s Ring
compact | Ring

21



Hairiness test results:

Table 5:
S-3 value Index 1
40s compact 40sRing 40s compact | 40s ring spun
spun
Men 1312 1583 159 190
S.D. 207,25 138,57 36,48 46,50
CvV 15,80 8,75 23,00 24,45
Q95 % +/- 11,31 6,27 16,46 17,50
Max 1561 1429 96 133
Min 1002 1875 201 288
F value 61,73 20,13 21,68 11,19
Total statistics: No. of hairs in length zone
Table 6:
Imm 2Zmm {
40s Ring 40s compact 40s Ring 40s compact |
spun spun
Mean 14580 14151 2929 2590
S.D. 1081,57 527,89 204,41 171,91
CvV 7,42 3,73 6,98 6,64
Q95% +/- 5,31 2,67 20,21 4,75
Min 12697 13465 62 2361
Max 16022 15056 150 2920
F value 49,85 6,36 10,82 1,44

22



{—‘Table 7 3m
40s ring spun
Mean 954
- SD. 66,90
- Cv 7,01 13,14
Q95% +/- 5,02 9,40

23

m 4mm
40s compact | 40s ring spun | 40s compact

798 m 413
10,61

20,13
14,41

\___2 {

74



Table 9:

40s ringspun | 40s compact | 40s ring spun | 40s compact

0 0
0,48 0,32

Mean 2

24



Table 11:

3mm ‘WJ
20s ring spun | 20s compact | 20s ring spun 20s compact
Mean 1102 923 461 456
S.D. 176,67 162,61 143,96 123,85
Cv value 18,60 17,62 30,17 27,16 q
Q95% +/- 15,70 12,61 20,49 19,44
Min 766 746 351 321
Max 1264 1164 630 659\]
| F value 73,05 72,02 ! 12,20 13,19
Table 12:
6mm 8mm
20s ring spun | 20s compact | 20s ring spun | 20s compact
Mean 79 68 18 15
S.D. 35,06 31,04 12,10 EH,W\J
CV value 51,69 - 45,64 84,42 71,41
Q 95% +/- 33,74 32,67 5413 | 5111
Min l 32 28
Max I 141 121
F value [ 6,54 7,61

25




Table 13:

10mm 12mm
20s ring spun | 20s compact | 20s ring spun | 20s compact
Mean 4 2 1 0
S.D. 2,98 1,93 1,34 0,32
CV value 110,39 107,34 326,25 316,23
Q95% +/- 82,90 76,84 220,36 226,36
Min 0 0 3 0
Max 7 6 4 1
F value 2,105 1,98 2,14 1,00
Table 14:
s-3 value index
20s ring spun | 20s compact | 20s ring spun | 20s compact
Mean 1520 1464 162 142
S.D. 342,101 321,99 60,101 57,84
F value 22,110 21,99 50,65 40,70
Q95% +/- 16,73 15,74 34,16 29,14
Min 1130 1112 70 65
Max 1109 1919 248 239
. F value 58,60 55,50 7,95 8,90

26




Lea strength results:

Table 15:
Count Mean lea strength (Ibs) CSP
Ring spun Compact Ring spun Compact
40s 52 55 2080 2200
20s 102 106 2040 2120

27



CONCLUSION




7.CONCLUSION:

From the study and subsequent analysis of

results, following conclusion are drawn.

> Hairiness is reduced by 17% for medium counts and 8% reduction in

hairiness for coarser counts.

> There is some increase in strength of about 3% for medium and 2%

for coarser counts.

> The evenness improvement is marginal and not significant with

_ medium and coarse counts

> The trial indicated that this simple modification with negative nip has
infact given similar improvements in yarn characteristics that has been
achieved with positive nip by various famous manufacturers, but it
needs to be validated through large scale trials. This simple
arrangement can be used as a conversion kit for the existing ring
frame to make compact yarn & it is going to be costless. So with Jess

investment spinning mills can think of making compact yarn.

28
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