ITRA has developed a softening
process to coir and sisal fibres.

After softening coir fibres, the
same can be blended with fibres like jute,
sisal and hemp. Appropriate machinery
modifications have been carried out in
jute spinning system to produce coir/
jute, coir/sisal and coir/hemp blended
yarns. While using. modified jute
spinning system, it is possible to
produce coir blended yarns of 25 to
60% finer as compared to 100% coir
yarns produced by normal spinning
process available in coir industries.

the quality of,yarns from these ratts
does not conform to the éxporter's
quality requirements. e
Majority of the coir ¥arns spun
using mechanized ratts are -manu-
factured with cotton or: poiyester
filament as core. Whenever cotton is
used as core, the~ cbst oft + the

_resultant coir yarn’ mcreases and

when polyester fllament 'is uséd as
core, the eco-friendly nature ‘of the
coir product is affected. '

SITRA in collaboratlon with Coir
Board, Kochi has ponducted a project

from 12 g/tex to 20 g/tex) as against 50 g/
tex for sisal, 35 g/tex for jute and 40 g/tex
for hemp. Hence, the coir-blended yarns
will have relatively higher strength, which
could be expected to improve the service
life of the products made.

Sisal fibres are stronger, lustrous
and easily dyeable to any shade.
Blending of coir with sisal therefore, will
help to improve the durability and the
appeal characteristics of the end
product. Moreover, sisal fibres have
higher abrasion resistance with lower
coefficient of variation as compared to

Spinning of coir/j ute blended

varns in modified jute
spinning system
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yarns in jute spmmnigv =
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Coir fibres are elastic, resistant to
seawater and also have high tear and
abrasive strength. The biodegradable

Materials and .~

Sitra has developed a methods -

softening process to coir
and sisal fibres. After
softening coir fibres, the
same can be blended
.with fibres like jute,
sisal and hemp.

Advantages of blendingl F
coir with other fibres" llke :
jute, sisal and hemb Thy
length/breadth (L/B) ratio that
determines the spinnabitity of - B
a fibre is 30 to 40 for coir."’ B
around 140 for jute, 160 for -
sisal and 900 for. hemp iy

- Hence, blending.of coir with’
jute, sisal and hemp will
improve the spinnability by way of
reducing the flexural aft-‘torsional

CiYitiae Tha linear dencity of coir fibre

nature of coir fibres could help to raise
the demand for coir products in the
European markets in view of the

g concern for the environment in

that of coir. Hence, products made out
of coir/sisal blends could be expected to
have better wear life.



In this metliod, a length of
fibreis bent through 360°'to form
a ring. Thé ends are gripped and
the distortion produced in the ring
shape by some external[y applied
weight is observed. In' these
circamstances, the flexural rigidity
G is given by the equation;.

cos6

a constanl‘:l," the value of

/¥ Spinning Machine -

ig ¥ : Process flow chart for
;$pinning 100% jute yarn
4 ¥on colir fibres. The softening chemicals and
fsonenlngparameters were chosen keeping
in viewthe chemical composition and
-physical properties of coir fibres.
: Sp,ixin}ng trials were carried out for
. coir/jute.and coir/sisal blended materials
 (30/70,40/60 and 50/50).using all the
. chemical and enzyme treated fibre samples
. - in modified jute flyer spinning system.
- Based on the performance of the spinning
trials, following softening treatment was
found optimum for coir fibres :

Name of : Caustic Soda
chemical - (Sodium Hydroxide)
Concentration : 10% .

Time :1hr v
Temperature ~ : Boiling <

After caustic boiling, the fibres are
washed, neutralised, treated with Magne-

Vimp'arted to the fibres) and then dried. .
"~ Chemically softened cair fibres o

k =
which is around 0.0047
W = appliedloadin g--
L = circumferential length of
undistorted ring.in cm
0 = 493d
L L
d = deflection of lower end of
the ring under action of
applied load o
R AR ‘« :

For greater sensitivity. a, value '

of W is chosen such that. 8 lies
between 40° and 50°. When W is given

in grams and L and d id Centhnettés thé"”

flexural rigidity is derived in unlts’ or g. cm=
and has the dimensions MEAT2, "

The result of flexural ng;_d {y of coir
fibres, obtained using ng L‘obp Method
is as follows.

o Flexural Rigidity of Coir Fibres (gf.cr?)

1) Before softening : 1.0793’

if) After Softening :0.4611.

It is discernible from the above result
that chemical softening reduces flexural
rigidity of coir fibres by around 60%

Spinning of coxr/]ute',.con‘/ ‘
sisal and coir/hemp-blended

'yarns in jute spinning system

About jute spinm‘ng system

The most commonly operated jute
spinning system consists of two stages
of carding, followed by three stages of
drawing and finally a spindirg stage.
The flow chart given in'Fig 1.+

In the first carding stage, the long
lengths of fibre are passed through a

breaker card, which" breaks" the
continuous mesh of fibresitito separate
friements, conveniently cuHLJ éntmes .

fragmentation, the pins of the breaker
card have a cleaning action by
removing loosely adhering non-fibrous
matter from the fibre proper.

Sliver from the breaker card is then
passed through the second, or finisher
card, which causes a little more fibre
breakage and provides further oppor-
tunity for removal of non-fibrous matter.
In addition, the finisher card has an
important mixing effect, since a number
of slivers are fed to the card in parallel
and emerge finally as a single sliver.

In the three drawing stages, the
movement of fibre is controlled by gill
pins fixed to faller bars. In modern
drawing frames, the faller bars move on
spiral screws, although some spinners
prefer the push-bar method for the first
stage. At all stages, drafting is
accompanied by appropriate doubling of
the input slivers.

The output sliver from the final
drawing stage then passes to the
spinning frame, where its linear density
is reduced suitably for the yarn being
spun, after which the required twist is
inserted. Almost universally in the jute
industry, the insertion of twist is
performed by overhung flyer, with the
yarn winding-on to a bobbin rotating
on a dead spindle, against a [riction

Coir/Jute (or) Coir/Sisal (or) Coir/Hemp

Softening

}

Breaker card

}

Finisher Card (2 passages)

1st Gill Drawing

}

2nd Gill Drawing

}

3rd Gill Drawing

!

Flyer Spinning

Cheese Winding




JUTE SPINNING

Table 1

: Length of coir fibres

Length ™ Propomon e
{mm) ‘ (%)
Upto 60-... 16.0
51-100: - 36.0
101 -150° 27.0
161-200. 16.0
Above 200.. .. 5.0

drag. Other methods of inserting twist
by ring or pot spinning are available
but are little used. and then only for
yarns of higher linear density.

Modification of jute
machinery to spin coir/jute,
- coir/sisal and coir/hemp

" blended yarns

The major machinery modifications
that have been carried out in jute
spinning system to make it suitable for
processing coir-blended yarns are listed
below :

e Weight of crimping rollers was
increased by about 20% for all
preparatory machines (breaker card.
finisher card and gill drawing - 3
Numbers).

o The depth of slots for crimping
rollers was increased from 1.0 mm to
2.0 mm in all preparatory machines.

e The bush bearing system for all
rotating parts of preparatory machines
was replaced by ball bearing system.

e New types of faller bars suitable for
processing coarser varieties of fibres in
gill draw frame were incorporated.

o The top guides of flyers in jute
spinning machine are made of
chromium-plated steel. The same were
replaced by ceramic guides for spinning
coir blends.

e Ceramic coating was also provided
for other parts of the Flyer spinning
machines in jute spinning system. This
helps for better spinning performance
while spinning coir blends.

o The Plyer spinning machine used in
jute spinning system is suitable for
producing 100% jute yarns of runnage
3500 m/kg and 4500 mvkg. The gearing
system of the same machine was

BT T

that wide range of tums per umt of
length can be 1mparted to yarn. .

The: process sequence of coir-
blended yarns produced using modified
jute spinning system 'gs shown in Fig 2.

Optimisation: of length
for jute and smal ﬁbres

Jute, sisal and hemp fibres are

available in reed form with 4 to 6 ft. in
length. Hence, for blending them with
coir fibre, they have to be cut into
appropriate lengths. The following trials
were conducted for optimisation of
length of jute, sisal and hemp fibres
meant for blending with coir :
e Coir fibres have a wide variation in
length (Table 1). Hence. Jute, sisal and
hemp fibres were cut inte 50 mm, 75
mm, 125 mm, 175 mm and 200 mm
lengths.

The fibres of variable length were
mixed together and blended with coir. The
coir/jute, coir/sisal, and& coir/hemp
blended materials were proaessed in jute
spinning system after ;nco;poration of
necessary modificattons. But the working
performance at Gilk 'Draw' frame (2nd and
3rd) and Flyer: spmmng machme was
found much mfenor due to frequent
breaks. N e veow
e Some trials were also eonducted
with different fixed cut lengths if.e. 100
mm, 200 mm, 300 mm, 4ooimn and 500
mm of jute, sisal and hemp fibres for
spinning of coir/jute, c0112181sal
and coir/hemp blended:yarns.

Based on breakage rate at
Gill drawing and Flyer spinning
machine and variation in-weight ‘
per unit length of sliver, 30

mm fibre length was ;.. 1ca Draft : 6
for jute and sisal fibres. 2nd Passage No. of doubling - 4
M fact N Draft : 6
. anu a.Ctu.re of coir/ ‘ 3rd Passage No. of doubling - &
jute, coir/sisal and - Draft : 8
coir/hemp blended. ..
yarns in Modified jute Elyer spinning
spinning system. ... Spindle speed (rpm) 1000

Both coir and sisal fibres were | T-P-h 4.5
softened using the standard ‘| - Ring doubling
procedure as discussed in earlier )

; * Spindle speed (rpm) 800

sections. Turkey red oil 6f2.5%

Gili uraw frame-

1st Passage

T oo
.

fibres of 300 mm length (optimised fibre
length for bulk spinning trials) and
processed through breaker and finisher
card. For proper blending two passages
were provided at finisher card. The finisher
card sliver is processed through three
passages of Gill drawing frame for
improving fibre parallelisation. In finisher
carding and each Gill drawing machine,
mechanised crimping (by slotted roller and
over feed mechanism) is given at the delivery
point to impart some sort of cohesion to
the fibres in sliver. The 3rd drawing sliver is
fed to the flyer-spinning machine for
manufacturing coir-blended yarns.

The process parameters in modified
jute spinning system to produce coir-
blended yarns are given in Table 2,

At initlal stage three types of coir/
jute blended yarns and one type of
coir/sisal/jute blended yarns were

produced after optimisation of
softening process and spinning
process along with machinery

modifications. The quality attributes of
the yarns are given in Table 3.
During bulk trials, the following coir
blended yarns (Table 4) were produced.
The above yarns were doubled
using ring-doubling machine and the
runnage varies from 380 m/kg to 485
m/kg. The runnage of two ply 100%
coir yarns produced by automatic
spinning machine ranges from 50 to
300 m/kg. In the case of manual

Table 2 : Process parameters in modified

" jute spinning system

No. of doubling - 4

-~ -
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Table 3 : Quality characteristics of coir blended yarns

Elongation

%)

operation (Hand spinning or spinning
using traditional Ratt) normally
achieved runnage of 100% coir yarn
‘2 ply) varies from 50 to 360 m/kg.
But in case of modified jute spinning
process, the achievable runnage of 2
ply yarns is 485 m/kg for coir/jute
blended yarn, 395 m/kg for coir/hemp
‘blended yarns and 380 m/kg for coir/
sisal blended yarns. Hence, the modified
jute spinning process helps to produce
coir blended yarns of 25 to 60% finer
...as compared to 100% coir yarns
“:produced by automatic spinning
process used in coir spinning system,

rigidity of coir fibres by as much as 70%.
e To make conventional jute spinning
machinery suitable to spin coir-blended
yarns, appropriate moatfications were
carried out in breaker curd, finisher
card, gill drawing machines (3 passages)
and flyer spinning machine.. .1 ¢

¢ 300 mm cut length was found optxmal
for blending coir with other fibres like
jute, sisal or hemp.

e Runnage of two ply 100% coir yarns

produced by automatic spinning machine

used in the coir system ranges from 50 to

300 m/kg. In case of modified jute
spinning process, the maximum runnage
of 2 nlv varne nhtameri is 4’56 m/l\L for

yarns produced by automatic spinning
process used in the coir industry.
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