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ABSTRACT

In the ring frame drafting system, the front roller flute angle is 5° to the horizontal
axis of the roller. In the curiosity of knowing the effect of altering the front roller flute
angle from 5° to 6°,4° and 3° on important yarn characteristics and ring frame efficiency,
this project work was carried out. For this purpose, 60° combed yarn was produced. The
important yarn characteristics taken into account for the mentioned trial were
Imperfections / Km, Hairiness, Classimat faults, CSP, U%, Count and strength C.V.%,
Elongation, RKM, Single yarn strength, Ring frame breakages/100 spindle hour.

When the front roller flute angle was increased from 5° to 6°, the Improvement
was noted in CSP, Count and strength C.V.%, Hairiness, classimat faults and
Breakages/100 spindle hour and deterioration in U%, Imperfections/Km, Elongation,

single yarn strength and R.K.M of yarn.

But when the front roller flute angle was reduced below 5° as 4° and 3" the
improvement was noted in CSP, U%, Count and strength C.V.%, Single yarn strength,
Elongation, R K.M., Breakages/100 spindle hour and deterioration in Imperfections/Km,

Hairiness and classimat faults.
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CHAPTER 1

INTRODUCTION

Previously in ring frames, the front rollers flute angle is 0° such as straight flutes. To
avoid top roller hunting and reduce the top roller wear and tear, helical flutes are introduced in

ring frames. Flute angle is 5° in latest ring frames.

Normally ring frame fluted rollers are precisely made in thread rolling machine with
opposite helix flutes for zero axial thrust. Rollers made of alloy steel and precisely manufactured
to determine the quality of bottom rollers, precise concentricity of bottom rollers and top rollers.

Rollers completely hard chrome plated which helps to reduce the lapping.

The effect of altering the front roller flute angle from 5° to 6°,4° and 3° on important yarn
characteristics and ring frame efficiency, this project work was carried out. For this purpose, 60°
combed yarn was produced. The important yarn characteristics taken into account for the
mentioned trial were Imperfections / Km, Hairiness, Classimat faults, CSP, U%. Count and

strength C.V.%, Elongation, RKM, Single yarn strength, Ring frame breakages/100 spindle hour.



1.1 OBJECTIVES

To study the effect of change in bottom roller flute angle from 5° to 3%, 4% and 6° On
» Imperfections / Km
» Hairiness
» Classimat faults
» CSP
> U%
» Count and strength C.V.%
> Elongation
> RKM
> Single yarn strength

» Ring frame breakages/100 spindle hour



CHAPTER2 = -

LITERATURE REVIEW

2.1 FLUTED ROLLER

Fig. 2.1 Fluted roller

The lateral deflection of a drafting roller, which introduces eccentricity, is an important
criterion in design of drafting rollers. Design against static load and torsionl rigidity (particularly

for long rollers) can also be considered.

The process ability of fibres during drafting depends to a large extent on the roller-
lapping tendency of the fibres being processed. The following discussion will highlight the
importance of the use of large diameter drafting roller relating to controlling of the roller-lapping
tendency of fibres, vibration forces on the bearings that support the drafting roller, and the roller-

nip movement.

Fibres forced to bend over an element of small radius of curvature, (smaller diameter
drafting roller) are subjected to more bending forces, and make large frictional contact with that
element. As a result, they develop more frictional contacts with the drafting roller, which
increase the tendency of roller lapping. The roller lapping will be severe with long, fine and less
rigid fibres. Therefore, from the point of view of minimizing the roller-lapping tendency, the

roller diameter has to be kept at maximum.



In the latest generation draw frame, the throughout speed has gone up to 600m/min and
above from the present level of 250 m/min. At this high speed, the generation of negative air
pressure around the surface of the drafting, roller would be high, and the roller lapping increases.
Obviously, high drafting speed with smaller diameter of drafting roller further increases the
roller — lapping tendency of the fibres. In addition, the loading on the rollers have been increased
for the better drafting. All these lead to more bending stresses on the roller and fibres. To
overcome these, the diameter of the drafting roller has to be increased. In the present day draw
frame, the diameter of the front drafting rollers is increased to 52mm from 35 mm. The rotational

speed has gone up to 3060 rpm from 2275 rpm.

If the diameter of the front drafting roller of the latest draw frame, were kept at 35mm,
then the rpm of the roller would be 5460 rpm with a 2.4 fold increased from the level of 2275
rpm for the high delivery rate. For smooth running of drafting roller, the vibration of the drafting
rollers measured at the support (bearings) should be less. Lack of roundness of rollers and the

eccentricity due to fixing of the rollers in the bearings would result in vibrations at the bearings.

When drafting rollers are mounted on rolling contact bearings, there would be some
eccentricity (e) between geometric center of rotation of roller( bearing axis) and the roller or
Journal axis due to non- roundness of rollers or inaccuracies in mounting/clearance. As a result,
the drafting roller would be out of balance to a certain degree. The effect of this unbalance in
terms of vibration forces or centrifugal forces on the bearings would depend on the diameter and
rotational speed of drafting rollers, the effect of rotational speed is predominant than the

diameter. The following illustration explains this.

The bearings would be subjected to this amount of force for every rotation of the roller.
This force of vibration on the bearings can be calculated for a front roller delivery speed of 500
mny/ min with the roller diameters of 35mm and 52 mm using the above equation. When these
rollers are mounted in rolling contact bearings with an eccentricity of 0.003 cm. they are
subjected to a vibration force of 25.6 N. But the frequencies of the vibration are 76 and 51 cycles
per second for the rollers with diameters of 35 mm and 52 mm respectively. It is clear that for
smooth running of the drafting rollers, it is preferable to have large diameter. This s especially

important for the front drafting roller which runs at higher rotational speed, compared to middle

and back rollers. Otherwise, bearings life would come down. In addition, the deflection of the



bearings due to centrifugal force of the unbalance of masses of the drafting roller would create

certain amount of irregularity, in drafting the fibres due to roller nip movement.

For controlling the roller nip movement, the ratio of eccentricity to roller diameter (e/d)
has to be kept low. For a given eccentricity, e/d is low for a large diameter roller than for small
diameter rollers, as the eccentricity is only influenced by inaccuracies in mounting of the roller in
the bearings. In addition, the radial run out of the drafting roller is also very important in

controlling the drafting irregularity.

The bottom drafting rollers are made of steel. To improve their ability to carry the fibres

along, they are formed with flutes of one of the following types.
e Axial flutes
e Spiral flutes
e Kanurled flutes

Spiral fluting gives quieter running and more even clamping of the fibres compared to axial
fluting. In addition, rolling of top rollers on spiral flutes takes place in a more even manner and
with less jerking. Knurled fluting is used on rollers receiving aprons, to improve the transfer of
drive to aprons. The diameters of bottom drafting rollers normally lie in the range of 25 to 50
mm. In long machines (e.g. ring spinning machines) the bottom rollers are made up by screwing

together short segments of roller.
2.2 Bottom Roller Friction

When the top roller is driven through the cotton from the bottom roller, it is only the
friction of the bottom roller on the cotton which is important. The top roller can be made to
contribute to the roller grip by gearing it to the bottom one; the friction of the top roller surface is
than added to that of the bottom roller. Another method is to use a “metallic” top roller, the flutes
ot which mesh with those of the bottom roller. Both of these methods have been used, but do not
seem to have become popular presumably because of their mechanical disadvantages. A simpler
method of getting a better grip is to increase the friction of the bottom roller while retaining and

ordinary top roller.



The friction of a bottom roller on the cotton depends on (1) The shape of the flutes and

(2) the surface finish.
2.3 Flute Shape

The dimensions which determine the shape of the flutes are the angle between the flanks
of the tooth and the width of the land at the top of the tooth. It will be seen that for the V-fluted
roller of, the angle is reduced to 60° and the land to 0.007 inch. The idea behind this roller is that
the teeth should penetrate into the sliver more than the ordinary teeth do, and so obtain a better
grip even with a polished surface on the roller. The dimensions of the modified flutes are based
on the observations that for the same land a 60 angle gives a lower critical weighting than a 90
angle, and that for the same angle the critical weighting decreases steadily as the land is reduced

from 0.025 inch to 0.005 inch.

The performance of the V-fluted roller combined with a finger traverse guide is indicated
in table 9, column (6) All the critical weightings are below 40 Ib, but only with the finest sliver is
there the required factor of safety. A further improvement is necessary. This is true for the first
and second draw frame the critical weightings are half those in the table, and the combination of

V-fluted rollers, finger guides and conventional draft distribution 1s satisfactory at this machine.

With regard to the other dimensions of the flutes, namely the depth and the pitch (the
distance from one flute to the next), the depth of the V-flutes may be varied from 0.02 to 0.046
inch without affecting the critical weighting, and flutes, of I/32 — inch pitch have the same

critical weighting at those of 1/i6 — inch pitch.
2.4 Surface finish of bottom rollers

Many draw frame rollers exhibit fine circumferential scratches across the land of the
eeth; these would be expected to encourage slip; and the friction of ordinary rollers can be
ncreased by rubbing the roller lengthwise with pumice (or, for a case hardened roller, with
arborundum) so as to replace that scratches across the teeth by scratches along the teeth. Such a
umiced roller has the same critical weighting as a V-fluted roller, and the pumicing is thus a
iseful temporary means of improving the grip. A pumiced plain roller without flutes has also the

ame critical weighting as a V-fluted roller. The critical weighting of a V-fluted roller is,



however, practically unaffected by the surface finish. It is the same with scratches across or

along the teeth or when highly polished.

It is remarkable that the critical weighting for pumiced rollers, V-fluted rollers and a
bottom roller covered with rubber are all nearly the same. The critical weighting seems to be
approaching a limit; possibly the friction between the roller and the cotton is approaching that
between the fibres themselves, so that the bulk of each sliver is tending to slip over the layer of

cotton in contact with the bottom roller.

2.5 Design of Bottom — drafting roller against torsional rigidity
The following example illustrates the calculation of diameter of a drafting roller (for a
front bottom —drafting roller) of a single delivery draw frame running at a throughput speed of
500 m/min. The example is hypothetical only with assumption of power, distance between the
bearings that support the roller, since the actual details are not available. Let us assume that
power from motor goes to front drafting roller. From there, power is transmitted to other drafting
rollers. The power transmitted to front drafting roller from motor is 4KW. The front drafting
roller would be rotating at a speed of 3600 rpm, if its diameter were 52mm.
The torque on the front drafting roller is
Mt = Power in KW x 1000/w= 4000/(2nx 3060/60) = 12.48 N-m or 12480 N —mm with
the following assumptions:
e The modules of rigidity of material (steel) of bottom roller (G) is 79300 N/mum?
e Span length of drafting roller 1, in between the two bearing i1s 500mm.
If the allowable angle of twist (6°) per metre length of the drafting roller is 1.
Then the allowable angle of twist for the span length of the roller in

degrees = 1 x 500 /1000

=0.5
From Eg. 9.20
& = 584MJ/GH
= (584 x 12480 x 500)/(79300 x0.5)
d = 17.41 mm for 1° of twist per metre length of roller.

Similarly, the diameters of the front bottom roller are 20.71 mm for 0.5° of twist per

metre length of roller and 24.62mm for 0.25° of twist per metre length of roller.



2.6 Design of Bottom —drafting roller against lateral rigidity
Distributed load on bottom —drafting roller

The top roller weighting is distributed over the bottom roller along the axis of the roller
with span length equal to the width of fibre spread during drafting of the slivers. The load is
distributed around and mid-point between bearings spreading 20-25 cm across the roller, but not

up to the bearings as shown in figure. This is for a single delivery draw frame.

Top. roller

. ¢ -
] } Bottom
| I roller

l

Fibre web

{ \
l[ Bearing

Fig.2.2 Front drafting rollers with supports and fibre web

Let us assume that the top roller weighting (load) acting on the bottom —drafting roller
(P) is 60kgf or 588N. Referring to figure, The distributed load per unit length of the bottom roller
(assuming the slivers spread is 200mm in the transverse direction) is
Q =(P/200)

P2 P2

1_,_3_.l 200 a t

- ! =500 mm

Fig. 2.3 Distributed load on bottom drafting roller

The maximum deflection of bottom drafting roller in this case is given by

(Smax) = ©(5Ls—24L%" + 16a*)/(384El)

The value of ® is = 2.94 N/mm. (i.e. 588 N is distributed over 200mm at middle of the

roller. The value of a = (500-200)/2 = 150mm. From this the diameters of roller at 60kef load



are: 40.9 mm for 0.05mm deflection; and 48.6 mm for 0.025 mm deflection.

The diameter of roller at 80kgf load are: 44mm for 0.05mm deflection; and 52.3mm for
0.025mm deflection.
A Simple Approach

As a simple approach, the normal load applied to the bottom roller through top roller is
considered as a point load. Therefore, the calculated diameter of bottom drafting roller in this
example would be higher than for a distributed load. Using the Equation.

d* = 16P13/(1.48%207000 s
the diameter of the rollers can be calculated.

When the permissible lateral deflection of the bottom —drafting roller (8,ax) is kept at
0.05mm, then the diameter of that roller is, d=41.7mm for 60kgf load; and 44.8mm for 80kgf
load. For the permissible lateral deflection of roller of 0.25mm, d= 49.6mm for 60kgf load; and
53.3mm for 80kgf load.

Similarly, the diameter of drafting roller against static load can be worked out, knowing
the details of pulleys, belt tension ratio, gears and dimensions of elements etc. For the design of
bottom —drafting rollers of ring and speed frames, the design against lateral rigidity may be used.
Here the rotational speeds of front bottom rollers are around 125 to 250rpm for rollers of around
25mm diameter. The rollers are available in short length of around 50-60 mm, between bearings.
The number of top arm in a ring frame is four per roller segment, that is eight drafting positions
per segment of roller. Therefore, the number of point loads that may be considered, as acting on
a segment of bottom —drafting roller between two bearing supports is 8, all equally spaced from
each other (assuming that fibre spreading during drafting is very low).

The standard or "ordinary" drafting system universally used until quite a recen: date. The
roving or sliver enters the mechanism at a given rate through the pair of rollers C and comes out
of the front pair several times faster and, of course, thinned down. The surface speed of the front

rollers divided by that of the back rollers gives the total draft of the mechanism.

Fig 2.4 Fibre drafting
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The work of these front and back pairs of rollers can be considered satisfactory as long as
they compel the fibres which pass through them to travel at their speed. If this were not the case,
the amount of draft would, of course, vary, and the counts of the yarn also would consequently
vary.

To ensure a constant feed, the top back roller is often either extra heavy in itself or
provided with pressure by means of a weighted saddle or hook. At the front more care is
necessary as the strand is much thinner and the rollers travel faster; the work here must be very
positive so that it can grip and pull along even, the individual fibres, end for this reason the front
top rollers are always heavily weighted and besides are covered with a. soft material, which will
yield and crush itself a little against the flutes of the bottom roller, thus forming a very effective
nip.

But the real difficulty of the mechanism lies between the' front and back pairs of rollers
and consists in how to make the fibres slide forward uniformly, so that they will not advance
efore their proper turn and yet will do so easily when required to. The difficulty of achieving
his result by mechanical means will at once be realised, on considering the gentle and yet
vositive sort of control which is required and the nature of the material to be treated-a bunch of a
arge number of extremely delicate filaments of very different lengths and thicknesses, which
nust be controlled whilst in constant motion. This control, besides preventing any incorrect
lisplacement of the fibres must at the same time allow them to slide forward freely, the moment
hey come under the grip of the drawing rollers. It must, therefore, be at once strong and gentle;
L must restrain the movement of the fibres just sufficiently and no more.

The "ordinary" roller drafting arrangement has a pair of middie rollers B, for the purpose
t effecting the said control. Their main drawback, however, is that owing to the fact that they
wist be set at a distance from the front rollers, at least that of the longest fibres, an enormous

ercentage of fibres are left between the front and middle rollers without control. Only if the
bres were all exactly alike in length and thickness. and further, if they were always nicely
laced side by side , might it be possible to arrive at a satisfactory result with these rollers by
tting them at a distance from the front rollers exactly equal to the length of the fibres. “hen, all
e fibres not yet nipped by the front rollers would be well held back by the middle ones, and

1ly released by the latter just in time for them to be pulled forward by the former.
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Fig. 2.5 Flute arrangements

The fibres, however, vary infinitely in length and thickness, and also they are bundled
together so that the nip of the two middle rollers is not as in, but as in fig. The weight of the top
middle roller presses on the mass of the fibres, holding with the maximum pressure those that

happen to be right in the centre of the bunch and not at all those on the sides.

This inability to control all the fibres and yet allow free movement to all of them when
required, becomes more pronounced when the difference in the speeds of the two pairs of rollers,
that is, the draft, is greater. In practice, certain limits have been found beyond which the
irregularities are so considerable that the product loses its commercial qualities altogether. These

irregularities are due to the following frequent occurrence.
Suppose a strand of fibres which has subsequently to be drawn out by the drafting pair of

rollers A, first passes between a pair of rollers B. The position is shown in Fig, where a fibre C

has already left the pair B and is being gripped by A and, therefore, is

A D
) _E
™~

A e
/

Fig. 2.6 Fibre drafting
travelling at the surface speed of the latter. Fibre E has not yet reached the drafting pair of rollers
A, being still retained by B, and consequently is moving apace with these. In between the nips of
B and A is a fibre D, which has already left the one pair and not yet arrived at the other. If the
adherence between the fibres D and E is sufficient, fibre D will travel at the speed of the rollers

B a1l it e orinped by the rollers A, in which case the drafting will have taken place
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satisfactorily. If, however, the fibre D has less adherence with fibre E than with C, the latter will
drag D forward, and this will emerge from the rollers A in a position in front of that which 1t
should have occupied. In practice, where the fibres are many, large numbers of them under the
conditions of fibre D will similarly go forward before they ought to do so, the result being a thick
place in the yarn or the roving followed by a thin place corresponding to the position these fibres
should have filled. It may be noticed that even if fibre D were held back because of some very
exceptional adherence with fibre E; this fibre E itself might subsequently be dragged along by D

before its proper time, owing to the said adherence.

So much for what happens to those fibres which find themselves without positive control
between the front and middle rollers. In the spinning mill, for the sake of minimising these
"floating" fibres, the rollers B are sometimes set as near as practicable to the rollers A and then 1t
may be the longer fibres which will give most trouble. Suppose a number of fibres are still under
the grip of rollers B by the time their other end reaches the grip of rollers A; if such fibres are
from the sides of the strand they will probably come forward quite easily, but if they are in the

heart of if they will very likely

hesitate a moment or so before the rollers are able to pull them through. The effect of this is to
retard a number of fibres which eventually come forward suddenly in a bunch, and this is known

in cotton spinning as "plucking”.
o

A familiar result of excess of retention by the middle rollers is the fauit known as
"crackers”, which consists of one or more tense fibres in the centre of the yarn with all the other
fibres slackly curled round them. In pulling the thread these central fibres easily break, making a
characteristic 'sound which has given the name of crackers to this fault. Fig. shows plainly how 1

occurs. The fibre or fibres M are still under the
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Fig. 2.7 Fibre drafting

grip of the middle rollers at one end while their other end has already passed through the nip of
the front rollers. At the one end they are still so effectively held by the rollers B that they travel
at their speed, whilst at the other end they are slipping through the nip of the front rollers. The
front end has already been twisted round with the rest 0.£the fibres to form the yarn, and so holds
the yarn back with it for a few moments during which the front rollers keep on delivering all the
other fibres which are freer. Eventually the rollers B release fibres M and the drafting and the
yarn immediately become normal again. The cracker produced will either give way at once under
the tension of the yarn or cause a breakage when coming against the traveller. In many cases it

will pass into the bobbin only to give trouble later on.

If the difference between the speeds of the front and middle pairs of rollers is high (that
is, if the draft is high or long) the fibres will not only move more irregularly than when these
pairs of rollers turn at a more similar speed, but also the result of the incorrect displacement of
the fibres will be more disastrous to the yarn, since the fibres would be taken farther away from
the positions which would have been correct. On the other hand, as has been mentioned before,
the results of ordinary roller mechanisms are also better when the operation is performed at less
speed as the fibres then have a little more time to disentangle amongst themselves and releasc
those whose turn has already arrived for sliding forward several years ago Mr Fernando
Casablancas, a prominent figure in the Spanish textile industry, made known to the world his
famous spinning apparatus, and the expression "high drafting” came into use for the first time as
a distinction for its drafting efficiency or capacity as compared with existing orthodox methods.

Mr Casablancas was probably the first to devote to the drafting problem the thought it deserved.
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and he made a scientific and very thorough investigation into this process which had until then

been much taken for granted and, consequently, very little understood.

The principle of the Casablancas method of drafting will be best appreciated by
describing an interesting experiment which can be made by holding a small bunch of fibres
lightly between the finger and thumb and P41ling these out with the other hand. If, for instance,
one fibre only is taken and drawn out it will be observed that this fibre alone will come away.
Again, if five fibres are pulled out at the same time, only five will come forward, the rest or bulk

of them remaining safely held between finger and, thumb.

The effectiveness of this way of holding or retaining the cotton hairs is due to the softness
of the tips of the fingers of the hand A which adapt themselves gently and yet firmly over the
bunch of fibres.

Fig. 2.8 Fibre control during drafting

The control thus exercised is very complete on account of the comparatively great surface
of contact over the fibres. This theory can be easily corroborated by repeating the experiment,

this time with both finger and, thumb covered with metal thimbles; then the

Fig. 2.9 Fibre control during drafting
defect explained before in connection with drafting between two pairs of rollers will appear

again here very plainly.
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The action of finger and thumb was reproduced with striking success in the first

Casablanca’s apparatus which is shown in Fie.
pp g

Fig. 2.10. Casablanca’s apparatus

Its principle, which will be very clear from the illustration itself, was that of effecting as
complete a control as possible over the cotton hairs, consistent with the soft and steady handling

required for a material of such a delicate and flimsy nature.

A brief description of this first mechanism is as follows.

The drawing rollers A are of the usual kind. The roving is made to pass between two
leather bands M, N, which are arranged in a zig-zag manner so as to increase the efficiency of
the contact between them, thus avoiding any chance of slippage. Motion is imparted to the lower
band by the rollers C and D, the roller E being free and acting only as a tensor. The top roller B
is also free, and, by means of the weight Q, keeps the top band tense and pressed against the
bottom one. A small roller F prevents any rubbing between the top and bottom parts of the band

M.
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This mechanism was first shown in 1913 in the School of Technology of Sabadell, near
Barcelona, and was fitted to a small ring frame. Experts from many countries visited this
machine at work, and the suitability of the way and means employed was at once acknowledged
as excellent. The first samples spun were 60's and 80's counts from one hank roving, Egyptian
cotton 1 tin. staple, and 26's and 34's counts, also from one hank roving, American cotton 1 t in.
staple. The drafts were, therefore, very considerable. The apparatus was rather complicated for
practical use in the cotton mills, and its handling and the attention it required also inadequate for
ordinary industrial application. Notwithstanding this, however, its performance was so much
more perfect than anything ever seen before that it was obvious it would make a unique success
if the excellency of its features were maintained after it had been sufficiently simplified to meet
practical requirements. To-day the Casablancas system is being installed in every spinning centre
of the world, and it is already working on many millions of spindles. The efforts towards its
improvement since the introduction of the first mechanism were very great, and the experiments

carried out comprised a wealth of Interesting experience.

2.7 Exhaustive experiments

Although the strikingly good results of the very first Casablancas apparatus were
obviously due to the use of the two endless leather bands, the struggle which followed towards a
simpler and more practical mechanism was certainly not prejudiced on that account. As a matter
of fact, since the use of the bands was in part the cause of the complication of the original
apparatus, there being the problems of imparting motion to them, guiding them, etc. Mr Casa-
blancas naturally at once sought solutions with other more orthodox and manageable parts which
would imitate the work of the bands. Most of the alternative arrangements thus contrived were
tested and experimented upon under mill conditions, and patents were taken out for many of
them. Most of the drawings illustrating the following brief notes have been copied from the

actual Patent Specifications.

Use of one band only
One of the earliest attempts consisted in suppressing one of the two leather bands and

replacing it by a polished metal plate A. In this arrangement, shown in Fig, use is already made
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of the existing front and back pairs of rollers, the lower band being driven by the back bottom
and to help: in driving it, there was a special roller M inside. The

roller. To keep the band tense
strand, was not conducive

stationary plate, whilst certainly exerting some control over the cotton

to the required conditions for an even flow of fibres,

( S
Z =¥ O

Fig. 2.11. Fibre guide In drafting zone

y at the delivery point B between the plate and the band.

and also did not hold them satisfactoril
The results were poor. Experiments were also change with the band at the top and

ng zone

Fig. 2.12. Fibre guide In drafti
ncreased difficulty in driving

plate underneath. Results in this case were similar, apart from the 1

the band from the top roller.

2.8 Small light top rollers

To obviate the faults of the stationary plate the arrangement shown in Fig was then
brought out, and in this the rollers A and B took the place of the plate. The peculiarity presented
itself that if the roller A (which was set within the staple length) was t00 heavy, the requisite

sliding of the fibres amongst themselves at the dratting
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Figure 19

Fig. 2.13. Roller control in drafting zone
point could not occur. If, on the other hand, the roller was - t00 light, the cotton was easily
snatched by the drawing rollers from the delivery nip, the roller A having a jerky instead of a

regular motion.

So in either of these two cases the results were .very bad. By careful and long
experimenting, however, the suitable weight of this roller for a predetermined cotton, hank of
roving, and count, could be arrived at and actually better results obtained than with the stationary
plate previously described. But the work of the roller A was always unreliable and unsteady, a
very serious thing seeing that any failure at the one point of contact between this roller and the
band left the fibres entirely uncontrolled. Moreover, the method did not allow much freedom in
changing the kind of cotton, counts, etc. and it never could be made to work satisfactorily for
coarse counts. At its best the result of this method was not nearly comparable with that of the

original two-band apparatus.

Therefore another attempt was made to further imitate the action of the bands on the
cotton, and the contrivance shown in Fig. gave very remarkable results. In this it will be

observed that the existing front and back rollers were also used; and by having the
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Fig. 2.14. Leather guide in drafting zone

leather band driven this time by the middle roller, a small draft was possible between the middle
and back which was very helpful for straightening out the fibres and softening the twist of the
roving. The uninterrupted control over the fibres exerted by the top band of the first mechanism
Jeaning against the bottom Gne, was imitated as far as possible by a series of small rollers
progressively smaller in diameter and also lighter from the middle to the front. These rollers
acted by their own weight on the fibres and were also free and driven only by contact with the
band. This arrangement never made quite so good a yarn, nor was it able to perform such high

drafts as had been obtained with the two bands, but it was distinctly better than any other one-

band method.

The main reasons accounting for the inferiority of the results from the arrangement, as
compared with the original two-band apparatus were, in the first place, that the rigid nature ot the
top roller did not effect anything like the suitable control of the two bands pressed together. The
difference is exaggeratedly shown in Fig. 21. Added to this. the points of control over the cotion

strand were limited in number as
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compared with the continuous contact between the bands. A third and very important reason was
that the series of small rollers used for obtaining the necessary control over the fibres presented
the same difficulties as the roller A in Fig. that is, the steadiness and continuity of their
performance could not be relied upon. To this drawback, greater here because of the increased
number of rollers, it must also be added that the smaller rollers had more tendency to gather
waste and wind cotton fibres round themselves. Very careful investigations were made in this
respect and it was found that not only did these rollers become very dirty, and therefore out of
order, but also that it was very difficult to keep them clean because no clearer of any kind could
be made to tough them or they would have stopped immediately. In conclusion, the very modest
imitation of the soft and gentle action of the leather bands with metallic parts required the latter
to be made very small and light, and thus apt to work in a haphazard manner. It was also
necessary to use several of these so that an advantage from a simplicity point of view could not

be claimed.

Above figure represents another method which was duly investigated without any
important results.
The two-leather bands definitely the best

A subsequent reversion to a two-band method is shown in Fig. This at once reproduced
the remarkable results obtained with the original apparatus, SO obviously that the performance of
the two bands had to be recognized as inimitable. The method in Fig. 23 was tried conjunctively
with those, which, as can be readily seen, attempt to imitate it. The results were bad and those
only very moderate, as against those of the two-band arrangement, which produced strikingly

strong and even yarn, and could successfully perform very high drafts. This
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latter arrangement was the first one to be used on thousands of spindles in the cotton mills, and
met with great practical success, the one difficulty about it being that it required the two middle

rollers to be rather strongly pressed together so that the two bands would travel without slipping.

=0

An important and, under the circumstances, possibly decisive improvement was therefore

made with the special patented fluting of the bottom middie roller. With this saw-tooth shape
grooving, the bands were irresistibly driven along with the least effort and very little pressure
was necessary. The bands could be relied upon to turn steadily and continuously, thus completely
solving the one possible: difficulty which might have stood in the way of the apparatus's frank

progress.

The experiments just described are, of course, only a few of very many, and they

represent a sort of landmark or stage at which some conclusions were arrived at.
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Fig. 2.15. Casablancas system

Once the Casablancas system had become a practical proposition and whole spinning
plants were equipped with it, experience could be gained from the actual results in the mills, and
the work of improving the apparatus was thus greatly assisted. Gradually different parts of the
mechanism were improved, and the whole Casablancas arrangement evolved towards increased
simplicity, cleanliness and reliability, not only preserving the original characteristics which had

given such good results at the very first, but actually improving its drafting efficiency.
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MATERIALS AND METHODS

3.1 MATERIALS

The study is conducted in 60° Ne combed yarn. Fibres specification and machinery

details along with process parameter are listed in the flow chart. Three different flute angles 6°,4°

and 3’ are selected and three fluted rollers are produced with mentioned flute angles.

l 605
{ variety l ] Bunny
_’l 2.5% span length | I 30.5mm }

> 50% span length | 14.4 mm }

COTTON
23.0
[ ]
—>i Fineness in mic } } 3.8 mic i
g
{ 60Sc
variety i Bunny l
—> GBR do
Step cleaner do
—>
RN opener with do
Blow room —> condensor
Pneuma feeder with
Make
—> condensor do
TRUTZSCHLER Scutcher (Kirschner
beater)
. . 8.0
—> | Delivery speed meter/min .
meter/min
> | Weightingrams/ meter 370
grm/mtr
—> Lap hank 0.0016
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Make
CROSROL

( MARK 5)

Delivery speed

Sliver hank

SLIVER LAP

LAKSHMI! RIETER

DELIVERY SPEED

LAP WEIGHT

No. OF DOUBLINGS

RIBBON LAP

LAKSHMI RIETER

DELIVERY SPEED

LAP WEIGHT
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50sC

—» | 80 mpm

—>| 0.15

5c mpm

— 5 | 50g/m

’ 50 mpm

— | 50g/m




g«,__,___,_w.
i 60sC §
i stiver hank i § 0.15”’}

—>» | Delivery speed mtr/min
Draw frame

RSB 851 No.of doubling

Flyer speed

Speed frame
TEXTOOLTS 15

Hank of roving

spindle speedrpm !

i A

4.2/32.5

Spmmng Total draft (actual)

TEXTOOL DJ50

i
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Fig.3.2. 6° Fluted Roller
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Fig.3.4. 3° Fluted Roller



3.2 METHODOLOGY

& The ring frame flute angle is fixed as 50 by all the ring frame manufacturers.

*,
*, .0

The flute angle to be reduced from 59 to 4° and 3%

4

The flute angle to be increased from 5910 6.

)
'0

4

o,
.

To study the effect of change in bottom roller flute angle from 5" to 3, 4° and 6° On
» Imperfections / Km
» Hairiness
» Classimat faults
CSP
U%
Count and strength C.V.%

RKM

»

»

>

» Elongation
»

% Single yarn strength
>

Ring frame breakages/100 spindle hour
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3.3 TESTING METHODOLOGY

. Eveness and Imperfections testing — UT 4. The testing speed is 400 mpm and the
specimen length is 1000 meters.

« Classimat faults — USTER CLASSIMAT 3. The testing speed 1s 650 mpm and the
specimen length is 125 Kilometers.

«  Hairiness testing — ZWEIGLE HAIRINESS TESTER. The testing speed is 50 mpm
and the specimen length 1s 100 meters.

« CSP comparison — STATEX CSP LAB

« Single yarn strength, R.K.M. and elongation — TENSORAPID. The testing speed is 5000
mm/m and the specimen length is 50 cm.

« Breaks per 100 spindle hour — SNAP STUDY IN THE INDUSTRY
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FLUTE ANGLE T
0 0 1} 1}
5 6 4 3
PARAMETER
COUNT 60° Ne 60° Ne 60° Ne 60° Ne
CSP 2461 2518 2572 2584
U% 11.82 11.95 11.66 11.79
COUNT 2 1.3 1.9 1.8
CV.%
STRENGTH 5.6 42 43 4.1
THIN 22 25 14 19
THICK 143 160 139 149
IMPERFECTIONS/
KM
NEPS 256 250 288 270
TOTAL 421 435 441 438
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FLUTE ANGLE

5 6 4 3
PARAMETER
COUNT 60s Ne 60s Ne 60s Ne 60s Ne
HAIRINESS | INDEX
30.3 28.7 38.0 45.0
S3
775.5 770.5 880.0 919.0
SINGLE YARN
STRENGTH 165.5 164 169.1 168.6
ELONGATION
5.0 4.77 5.31 5.26
RKM
| 16.81 16.66 17.18 17.12
BREAKS/100 SPINDLE
HOUR 6.5 52 4.8 5.0
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FLUTE ANGLE . . 0 .
5 6 4 3

PARAMETER

SHORT THICK 1582 1411 2093 1528
LONG THICK 17 8 24 18
LONG THIN 125 51 311 55
OBJECTIONAL 39 55 56 70
TOTAL 1763 1525 2484 1671

Table. 01. Yarn parameters results for various flute angles
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CLASSIMAT FAULTS COMPARISION CHART

2500 .
172} i
S I S S e
5 2000 -
< Lo
22 [ =
B~ 1500
=
) 1000
w)
5
&) 500 -

5 6 4 3
FLUTE ANGLE

Fig.4.1. COMPARISION CHART FOR CLASSIMAT FAULTS

The above figure shows that the total classimat fauls are getting reduced as the flute angle
increases from 5° to 6°. And at the same time it is getting increased as the flute angle decreases
from 5° to 4°. In the case of 3° flutes there is not much difference in the total classimat faults
against 5° flutes.

HAIRINESS INDEX COMPARISION CHART

HAIRINESS INDEX
o

S 6 4 3
FLUIE ANGLE

Fig.4.2. COMPARISION CHART FOR HAIRINESS INDEX

The above figure shows that the hairiness is getting reduced as the flute angle increases
from 5° to 6°. And at the same time it is geftting increased as the flute angle decreases from 5° to
4° and 3°. Here the 5° flute is displaying better result than 4° and 3°.



34

IMPERFECTIONS/Km COMPARISION CHART

250 +

200 +
THIN
= THICK
NEPS

150 +

IMPERFECTIONS/Km
|

100

S

FLUTE ANGLE
Fig.4.3. COMPARISION CHART FOR IMPERFECTIONS/Km

From the above figure it was understood that there was not much difference found as for
as the total imperfections/Km is concerned.

CSP COMPARISION CHART

; 2600 - R

’ 2580 .TL_M._A-._._.%-.. e

§ 2560 - R =
2520 ; — SRS SO

2500 - —
2480

2460 -

2440 — —
2420 -

2400 1

2380 - : .

FLUTE ANGLE

CSP

Fig.4.4. COMPARISION CHART FOR CSP

The above figure shows that the CSP is in the upward trend if the flute angle increases
from 5° to 6°. It shows even better result when the flute angle is 4° than 5°. The 3° flute angle is
displaying very good CSP values when compared with all the other flute angles.
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U % COMPARISION CHART o S

12
11.95 ?
11.9 e — ?
11.85
- 11.8 A
11.75 -
11.7 -
11.65 -
11.6 -
11.55 -
115 + :
L 5 6 4 3

U%

EU%

FLUTE ANGLE
Fig.4.5. COMPARISION CHART FOR U%

The above figure shows that the U% of the yarn is increasing as the flute angle increases
from 5° to 6°. But very good result had been achieved when the flute angle is reduced from 5° to
4°. And 3° flute displays intermediate result between 4° and 5° as for as the U% is concerned.

COUNT & STRENGTH C.V.% COMPARISION CHART

S
>
O
O -
é | ¥ COUNT
; E
z | STRENGTH
$
= |
% | 5 6 4 3
© E
FLUTE ANGLE

Fig.4.6. COMPARISION CHART FOR COUNT&STRENGTH C.V.%

It is visible that the count C.V.% is lower for 6° flute angle than 5° flute angle. It is lower
for 4° and 3° flutes also but slightly higher than 6° flutes. Overall, 6° flute is giving better result
than all the three mentioned flute angles. As for as strength C.V.% is concerned, 6°. 4° and 3°
flute angles are displaying better result than 5°.
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SINGLE YARN STREGTH COMPARISION CHART

170 |
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166

164

162 -
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SINGLE YARN STREGTH

FLUTE ANGLE
Fig.4.7. COMPARISION CHART FOR SINGLE YARN STRENGTH

It is visible that the single yarn strength is lower for 6° flute angle than 5° flute angle. It is
higher for 4° and 3° than 5° flutes. Overall, 4° flute is giving better result than all the three
mentioned flute angles.

ELONGATION COMPARISION CHART

| 5.4
. 53 -
5.2 -
51 -

5 :
49 -
48 -
4.7
46 -
| 45 -

B ELONGATION

ELONGATION

FLUTE ANGLE

Fig.4.8. COMPARISION CHART FOR ELONGATION

The above figure shows the comparision yarn elongation for the different flute angles. It
is seen that 4° flute angle is giving better result than all the other flute angles. The 6° flute angle
is giving lowest yarn elongation than all the other flute angles. The 5° flute angle is displaying
optimum elongation values.
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RKM COMPARISION CHART
17.4
17.2
.
16.8 - W RKM g
é 16.6 ] ~I
. 16.4 - : : ‘ ‘
5 6 4 3 |

FLUTE ANGLE
Fig.4.9. COMPARISION CHART FOR R.K.M.

Since the RKM and the elongation are having inter relationship with each other, the
elongation results will be reflected in the RKM values.The above figure shows the comparision
yarn RKM for the different flute angles. It is seen that 4° flute angle is giving better result than
all the other flute angles. The 6° flute angle is giving lowest yarn RKM than all the other flute
angles. The 5° flute angle is displaying optimum RKM values.

BREAKS/100 SPINDLE HOUR COMPARISION CHART

R B BREAKS

BREAKS/100 SPINDLE HOUR

FLUTE ANGLE

Fig.4.10. COMPARISION CHART FOR BREAKS/100 SPINDLE HOUR

From the above figure it is observed that the 5° flute angle is giving more end breaks than
all the other three flute angles.
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4.1. STATISTICAL ANALYSIS

ANOVA ANALYSIS TABLES

THIN PLACES
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=2.872 @ 5% significant level

Qo difference is not significant with respect to Thin places and Thick places and
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B TENACITY
Source DF SS MS F P
Flute 182.1 60.7 139 | 0261
angles 3
Error 36 | 15709 43.6 B
Total 39 1753.0

ELONGATION
Source DF SS MS F P |
: 1
40°c RDP 18421 lo.6140] 1587 | 0.000
offsets 3
Error 36 13931 | 0.0387
Total 39 32352
HAIRINESS INDEX
Source DF SS MS F p
Flute 1713 571 384 | 0.017
angles 3
Error 36 5350 149
Total 39 7064

For DF *V 54 the table value F, = 2.872 @ 5% significant level
So difference is significant for elongation and hairiness index

N At ciamifeant with resnect to tenacity.
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CLASSIMAT FAULTS
Source DF SS MS F P
ail;t; | 172248 57416 | 0.06 | 0.980
CEror | 36 | 11642440 | 970203
Total | 39 | 11814687

For DF 'V 36, the table value F, = 2.872 @ 5% significant level

So difference is not significant with respect to classimat faults

TABLE 02. STATISTICAL ANOVA TABLES
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CHAPTER 5
CONCLUSION

The total classimat fauls are getting reduced as the flute angle increases from 5% to 6°. And
at the same time it is getting increased as the flute angle decreases from 59 0 4°. In the case
of 3° flutes there is not much difference in the total classimat faults against 59 flutes.

The hairiness is getting reduced as the flute angle increases from 5° to 6”. And at the same
time it is getting increased as the flute angle decreases from 5% 10 4° and 3°. Here the 50
flute is displaying better result than 4° and 3°.

It was understood that there was mnot much difference found as for as the total
imperfections/Km is concerned.

The the CSP is in the upward trend if the flute angle increases from 5° to 6°. It shows even
better result when the flute angle is 49 than 5°. The 3° flute angle is displaying very good
CSP values when compared with all the other flute angles.

The the U% of the yarn is increasing as the flute angle increases from 5% t0 6°. But very
good result had been achieved when the flute angle is reduced from 59 t0 4°. And 3’ flute
displays intermediate result between 4° and 5° as for as the U% is concerned.

The count C.V.% is lower for 6° flute angle than 5% flute angle. It is lower for 4" and 3°
flutes also but slightly higher than 6" flutes. Overall, 6° flute is giving better result than all
the three mentioned flute angles. As for as strength C.V. % is concerned, 6, 4” and 3 3Y flute
angles are displaying better result than s°.

The single yarn strength is lower for 6° flute angle than 5" flute angle. It is higher for 4" and
30 than 5° flutes. Overall, 4° flute is giving better result than all the three mentioned tlute
angles.

It is seen that 4° flute angle is giving better elongation result than all the other flute angles.
The 6° flute angle is giving lowest yamn elongation than all the other flute angles. The 5
flute angle is displaying optimum elongation values.

It is seen that 4° flute angle is giving better result than all the other flute angles. The 6" flute
angle is giving lowest yarn RKM than all the other flute angles. The 5 flute angle is
displaying optimum RKM values.

It is observed that the 59 flute angle is giving more end breaks than all the other three tlute

1
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STER4-SX R20 Sat 01.01.11 15:52 Operator RM Page 1

H INDIA TEXTILE RESEARCH ASSN. PO BOX NO : 3205 COIMBATORE - 641014

SITRA Sample ID 08519 Nom. count Nec 60 Nom. twist 0 T/m
10/ 1 v= 400 m/min  t= 1min Meas. slot 4 Short staple
Imperfections
Y-9747 Material class  Yarn Mach. Nr.
.60 COPS
U% CVm Thin Thick Neps
-50% +50% +200%
% % /km fkm /kgﬁ
12.35 15.60 23 153 \ 210
11,55 1464 13 148 273
12.20 15.50 43 168 275
11.70 14.90 35 155 273
11.61 1479 18 143 310
11.60 14.73 23 108 275
1M1.7 14.95 13 125 258
12.46 15.79 25 173 245
11.57 14.63 15 115 210
) 11.45 14.51 10 140 233
an 11.82 15.00 22 143 256
vV 31 3.0 48.8 15.0 124
; 0.37 0.46 10 21 32
35 0.26 0.33 8 15 23
31X 12.46 15.79 43 173 310
in 11.45 14.51 10 108 210




ER4-SX R20

Sun 02.01.11 14:15
NDIA TEXTILE RESEARCH ASSN. PO BOX NO : 3205 COIMBATORE - 641014

Operator

RM

Nec 60

TRA Sample ID 08529 Nom. count
/1 v= 400 m/min  t= 1 min Meas. slot 4
perfections
Y-9781 Material class  Yarn Mach. Nr.
E-B 57 COPS
U% CVm Thin Thick Neps
-50% +50% +200%
% % fkm km km
11.84 14.99 25 123 250
11.97 15.20 33 155 215
11.52 14.64 20 155 240
12.24 15.50 23 195 210
11.76 14.95 8 165 315
12.16 15.36 33 143 235
11.60 14.68 18 140 278
12.32 15.65 43 193 288
12.20 15.44 38 195 223
11.85 14.98 15 138 250
11.95 15.14 25 160 250
23 23 43.1 16.4 13.5
0.28 0.35 11 26 34
0.20 0.25 8 19 24
12.32 15.65 43 195 315
11.52 14.64 8 123 210

Short staple
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INDIA TEXTILE RESEARCH ASSOCIATION

0.1

60s
. Y _9747-0015 Length: 125 km
60.0 Nec Weight: 1.23 kg
60s,SAMPLE-A Speed: 650 m/min
60 COPS
BM
Its: Cumulative/Absolute/All (Actual/Machine)
00 A4 B4 C4 04 £
~3 8 16 4 4
0o 73 B3 T3 )
53 40 10 1 8
50 Y] B2 t2 02 7
356 88 23 12
50 AL BL TL oL
1817 115 27 17
00 B0 0 ] F 6
' 19352 1018 153 36 12 1
36 TCL TOL HL 11
83073 29181 23897 82 1
45 TB2 TC2 T2 12
5 5788 5684 1233 71 i
0.1 a2 fem 64
alts: Cumulative/Per 100 km/All (Actual/Machine)
600 ae B4 c4 D4 £
73 6.4 12.8 3.2 3.2
00 A3 B3 T3 03
42.4 32.0 8.0 6.4
250 A2 B2 €2 02 5.6
284.8 71.2 18.4 3.6
150 Al Bl Tl (i
1453.6 92.0 21.6 13.6
1aa TO (i) 3 3
a5 15481.6 814.4 122.4 28.8 9.6 0.8
- 30 TBL ToL TOL HL T1
66463.2 23344.8 2397.6 65.6 0.8
- 45 To2 T02 (7] 2
s 4638.2 4547.2 3986.4 56.8 0.8
32 je=] sS4
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Page: 1

UTH INDIA TEXTILE RESEARCH ASSOCIATION

cle: .

t Number:
n count:
erial:
nment:
>rator:

600
%3]
400
250
150
100

70/45

- 30
- 45

-75

660
[$4]
400
250
150
100

20,45

- 3g
- 45

- 75

60s
Y _9781-0016 Length: 125 km
60.0 Nec Weight: 1.23 kg
60s,SAMPLE-B Speed: 650 m/min
57 COPS
BM
(T Results: Cumulative/Absolute/ All (Actual/Machine)
A4 B4 c4 D4 £
i1 17 10 3
A3 B3 C3 03
41 35 20 8
A2 82 C2 02 2
363 86 33 15
AL BL [} D1
1586 123 36 16 |
BO co 00 3 [3)
16608 833 149 28 7 0
T8B1 TCL 701 HL Il
73253 25182 2202 40
762 TC2 T0Z '] 12
3817 3814 754 24
0.1 8 32 [emd 64
MT Results: Cumulative/Per 100 km/All (Actual/Machine)
A4 B4 c4 D4 E
8.8 13.6 8.0 2.4
A3 B3 c3 03
32.8 28.0 16.0 6.4
A2 B2 c2 D2 1.6
290.6 £8.9 26.4 12.0
AL BL [s38 DL
1268.8 98.5 28.8 12.8
80 [1] Do F [
13297.0 666.9 118.3 22.4 5.6 0.0
TBL TCL 101 HL IL
58649.3 20161.7 1763.0 32.0 0.0
TD2 HZ 12
3056.0 3053.6 603.7 19.2 G.0
8 32 {eml 64



USTER TEMSORAPID I WE LD WE Z-01-1
Aeticle nusberiSITRA est numberi¥-3747 Mean count
bos [ ; SAMPLE:A 10 COPS
Tegte: 1026 v = 0G0 sefain. PV = 5.0 gf LH=
Limits: F: £.00 /7 0.50 kof £: .08/ i
LI g et HE S BT AETE =

Time €to Br. B—-Force

(5} (gf)

Test : 20 Bingle testis!
Mean value 0.3 165.%9
Test 2=¢ o0 Single testls:
Mean valus [ 1465 .5
Test 5 20 Single testis)
Mean valus .3 174.0
Test 43 20 Bingle te st(a?
Mean wvalue 0.3 172.
Test 53 20 Single testis)
Mean value 0.3 159.6
Test &8 20 Single test(s!?
Mean value G.3 1e6b.7
Test 73 20 Singie test(s!
Mean wvalue 0.3 146.3
Test 83 20 Single tests)
Mean value 0.5 163.5
Test 23 20 Single test(s:
Mean value G.3 154 .6
Test 10: 70 Single test(s)
Mean vaiue O3 165.9
fiverall results: (total:

10 Test(s)/ 200 Single test(s?
Mean value 0.3 145 .5
5 +/— 15.2
VY% .17
LesY% +/— 2.1
Min. value 119.3
Maw. value 204.1

(QDarﬂat,ﬂr:

Elongation
(%% {kgt
{(Outside limit

4,93

(Uutside 1
4 .83

(Nutside limit
5.07

utside limit
5.1%9

(Dutside limid
4.96

{(Dutside limit
5.19
it

(Dmtsid limi

3.

=)

-
13

(Dutside limit
4 .84

(Outside limit
4.91

{(Outside limit
5.00

(Gutside Limik
G 0
0.47
2.43
JO7
- ey
\.l-_lu

)

&5

imit

values
17 .68

values
17.83

values
16.22

values
1&.924

valuss
16.8%9

values
14.60

values
15.70

values
16.85

values
146.81
1.54
?.17
0.2

A
JRNS AN S 4

P
20.73

F13

ag

(13

LT

n#

B—ko

(.
[ R
M al

o~ % 0

oy

[
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- Y
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frticle nusber:SITRA

TEMS!

&0s U SAMPLE:R

Tests:
Ligits:?

LR S S % N T

16720

Fi

¢ = 3000 safein,
0.00 /

RAFID 2 V7.

VT L0

Test nuaber:y-%

Py =
8.50 kot

Time to Br.

£

{0}

Test 1: 20 Bingle
Mesan value 0.3
Test &3 20 Single
Mean value 0.3
Test 3 20 Single
Mean value G.3
Test H 20 Single
Maan valus 0.3
Test 5: 20 Eingle
Mean value 0.3
Test &3 20 Single
Mean value Q.3
Test 73 20 SBingle
Mean value 0.3
Test 83 20 Single
Mear value 0.3
Test 2= 20 Single
Mean value 0.3
Test 10: 20 Single
Mean value 0.3
Dverall results? (totals

10 Test(s)/ 200 Single
Mean value .3
5 +/-
IRV A
QAIHY +/—
Min. value
Maw. value

Wi Eel-11
8 Hean couynf:
10 COPS

FLEDF LD T o=

B-Farce

test (s
168.1

test (s}
164.3

test (s
196.1

ot

i

tes

(
&9 .5

P

test(s:?
151.9

testi{s:
158.6

test (s
171.4

test(s)
164.0
17.7
1¢.B82
5

-y

b
JRagy
7.

117

201.0

w L

112 Nies® |

aticn

=

Lon

i}

[

s

Pkl

1081

Rbm

(kg T*Nm}

(Dut=side limit valuss:s
4.83 16.71
{(Dutside limit values:
4.97 1&6.44
iMutside limit values:
5.18 18.03
(Dutside limit valuess
4 63 17.07
(Outside limit valiuess
470 16.6%
{(Dutside limit values:
4 .55 15 .86
(Mutside limit values:
.16 16.85
(Dutside limit values:
4.51 19.44
(Outside limit values:
4.83 1&.11
(Dutside limit values:
4 73 17.41
{(Dutside limit values:
G477 1&6.656
.33 1 .80
11.06 10,82
G 07 0,25
Z.i8 11.90
&.19 20,42

o



THE SOUTH INDIA TEXTILE RESEARCH ASSOCIATION
SITRA PHYSICAL LABORATORY

13/37, Avanashi Road, Aerodrome P.O., Coimbatore - 641 014, INDIA.

Ph : (0422) 2574367-9, 6544188, 4215333 Fax :{0422) 2571896,4215300
E-mail : sitraindia@dataone.in  sitra@vsnl.com Website : hitp://www.sitra.org.in
Address all correspondence to the Director ISONEC 17025 : 2005 NABL ACCREDITED [Cert. Number : T-355]

faitin Test twut £ oL D48 ¥.R.Textiles

oaiple= Iested ab o R.H, 65% 4/ 2% and Yeip 21 Degree ¢ i/ i Degree ¢

Lab uoﬂe NG . Y. 1014q ¥ _1ol44
oannle Partlculars 60s € 50s €
SANPLE-C SAMPLE-D

60 C0PS o0 COPS

Us Imperfection
{4s per ASTH D 1425-96)

Hean Us 11.66 11.7%
Hean CY% 14.85 14.96

Inparfections/1000 »
Thin Places (-50%)
Thick Places (+50%)
Heps (&200%)

L el e
R RSN
R I

Ha1riness LZweigle)
{As per ASTH D-5647-07)

Ho. of Protruding Hairs per 100 Hirs (3mw and above)

G830 F1
Hairiness Index 55

f c: o

End of Report
Page 4 of 4



THE SOUTH INDIA TEXTILE RESEARCH ASSOCIATION
SITRA PHYSICAL LABORATORY

13/37, Avanashi Road, Aerodrome P.O., Coimbatore - 641 014, INDIA.

Ph : (0422) 2574367-9, 6544188, 4215333 Fax :{0422) 2571896,4215300
E-mail : sitraindia@dataone.in  sitra@vsni.com Website : http:/fwww.sitra.org.in
Address all correspondence to the Director ISO/IEC 17025 : 2005 NABL ACCREDITED Mw
Yarn Test Report Ho.:4328 ¥.R.Textiles
Samples Tested at : R.H. 65% +/- 2% and Temp. 21 Degree C ¢/- | Degree ¢
.ab Code Ho. ¥ _ 10143 Y _10144
Sample Particulars.: 60s C 60s ¢

SHHPLE-C SAMPLE-D
60 COPS 60 COPS

Single Yarn Tenacity and Elongation (UTR)
{&s per Uster Standard Hethod ASTH D 2256-02)

ictual Strength (g} 169.1

168,86
Vs of Strength 3. 2% 988
% Elongation 5.31 5.26
¢v% of Elongation .55 7.31
RkE (g/tex) 17.18 17.12

RPage 2 of 4



Yairin Test Repoirt No. 4828

lL.ab Code No.

Sample Particulars.:

Yairn Faults {(CMT-III) :

THE SOUTH INDIA TEXTILE RESEARCH ASSOCIATION

SITRA PHYSICAL LABORATORY

13/37, Avanashi Road, Aerodrome P.0., Coimbatore - 641 014, INDIA.

Ph : (0422) 2574367-9, 6544188, 4215333

Fax :(0422) 2571896,4215300

E-mail : sitraindia@dataone.in sitra@vsnl.com

Website : http://www.sitra.org.in

Address ali correspondence to the Director

ISONEC 17025 : 2005 NABL ACCREDITED

Cert. Number : T-358

¥.R.Textiles

Samples Tested at . R.H. 65% +/- 2% and Temp. 21 Degres ¢ #/- 1 Degree ¢

¥_ 10143

60s C
SKHPLE-C
60 COPS

{As per ASTH-D-6197-99) (Reapproved 2005)

' Fault ! Type |

! Length | Cross Sectional I A

b {cw) )} Sizes i Faelt |

EEE T fommm e fooonn- !

PGl - 1! 4100 to +150 T 15357/
VoL - L) 4150 to 4250 VA2 328
D01 -1t 4250 to 4400 DoAs ! 44
V8.1 - 1| Abeve #400 [T S

P1-2 | 4106 to +150 ) 109
V1.2 ) 4150 to 4250 Y 74

b l- 20 1250 to +400 VB 30

v -2 4 hbove 1400 T I

P2-4 ) 4100 to HISO Y ég?f
V2 -4 ) 4150 to $250 LS G0
V2o 4 ) 4250 to 400 A ﬁ
t2-4  fbove $400 HEE S 8/ ,
V4 -8 | 4100 to +150 ) S 10

P 4-8 14150 to 4250 7 3

P4 -8 1250 to +400 LI &

{4 -8 | Above 4400 ! bé ) 12

i Above 8 | Above +100 Ve 2 \\
V8- 32 ) +45 to 100 T 18

! above 32 45 to 4100 HE I 4,,)
18 -32 1 -30 to -45 L 167
i &bove 32} -30 to -45 HE 5

1 8-32 1 -5t 75 HE 154
\ kbove 320 -45 to -75 D ¥ 3 &

lLea Count & Strength with CVs
(As par ASTH D1907-07 & ASTH D 1578-93 Reapp.2006)

Actual Count

{He)

dctual Strangth (1b)

Corrected CSP {Ne x 1b) / Uncorrected C3p

CVs of Count
C¥% of Strem

gth

ia

S
{n i
[ N

EY
;
LN~ 7

Cummulative/100 Km

¥_10144

60s C
SAHPLE-D

60 COPS

1378
317
53

G

ga
«

b
oG

o

R
[t

O

< »
g\’ﬂwz Pt

-

RN N QMR
O

62 B N ¢
L3

b N B
GGy



m Lab data

The South India Textile Research Association,
Post Box No: 3205,
Civil Aerodrome Post,

Spinning Wrapping Test Report

T

Coimbatore - 14.

Supplier Y-9747 Test Time 154527 operater SE
Yarn Count: 605 Test Ma 2261
Cescription . 10 COPS Count Unt Mec
Test Date 03-Jan-2011 Sample Length 120 Yards
Readings Awg. OV
; 2 4 5 Value
Cnt6084 5854 65333 6000 5822 5853 208
Str40.18 4009 4116 4038 4369 4239 556
CSP2446 2347 2400 2423 2543 2480 462
6000 5359 5U45 5880 5581
4116 4242 4184 4194 4583 RN 585
2469 2485 2476 2466 2553 e ’
5875 5891 5630 5770 5729 : L 0.4
4125 4155 4661 4028 4417 ﬁ\] Jlpt = ! '
2424 2447 2624 2324 2531 '
5945 5709 5601 5896 HI02 AT 4
4242 4612 4816 4106 4232
0522 2033 2697 2421 35 [F. &
6967 6062 53A6 5O 29
3892 4242 4408 3960  36.1(
2322 2571 2599 2369 2068 Ddbe 9
5870 5724 5833 5765 57.09 .
4067 4281 4330 4505 4310
2387 2451 2525 2597 246]
5934 5923 6017 6596 5375 5 oA
1164 4125 3 4145 4373 Convny el od /4/ v
2471 2444 2400 2444 2572
5896 5719 6843 5817 5870 avy
4583 4485 4330 4417 40.96 -
2702 2565 2530 2669 2404 .
= e - <
S ~ Statistical Report C/”W/ i
g, Min Ma Cv2 af2is /
Count 5853 5581 6084 2.03 038 ﬂvf’ — 5
Strength 4239 36.10 4816 5.56 0.75
CSP 2480 2068 2702 462 36 62
CSP : In Units of Necibs
Remarks - 605, SAMPLE-A 10 COPS.
Operator QCM Fi



Page No: 2

THE SOUTH INDIA TEXTILE RESEARCH ASSOCIATICN,
Post Box No.3205,Coimbatore Rerodrome Post,Coimbatore - 641014.
Ring Frame Department - CSF
Supplier :Y=10144 Test Date :29 Jan 2011
Yarn Count :60s Test Time :10:44:39 AM
Yarn Type :C Report Type :Test
Description :10 COPs Operator :BVY

Sample TestNo Count Strength CSp

1bs

Average 58.46 44 .48 2596

C.V.% 1.79 4.11 3.13

S.D.% 1.05 1.83 81.42
Comment: 60s C SAMPLE-D 10 COPS
Prepared by Q C F.M. M.D

Avger 525
AV’ LL- S

T

260>
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o SRRt

R T T

COUNT:60SCCbd

e

o
s

e TR SR s S

FLUTE ANGLE VERSES HAIRINESS INDEX
One-way ANOVA: HAIRINESS INDEX versus FLUTE ANGLE

Source
FLUTE ANGLE
Error

Total

S = 12.19
Level N

1 10

2 10

3 10

4 10

Pooled StDev = 12.

DF

3
36
39

R-Sg

Mean
30.30
28.70
38.30
45.00

Ss  MS F P
1713 571 3.84 0.017

5350 149

7064

= 24.26% R-Sqladj) = 17.95%

Individual 95% CIs For Mean Based on
Pooled StDev

StDev ——-—4--—------— Fom e tomm - Fem—
5.50 (=== Fommmm oo )
9.27 (-=———-——- Fom o )
14.08 (mmmmmmm Frmmmmmms )
16.73 (-———————- Hmmmmm )
e ittt Fommmmm Fommmm - e
24.0 32.0 40.0 48.0
19

Residual Plots for HAIRINESS INDEX

Residual Plots for HAIRINESS INDEX

Residual Observation Order

Normal Probability Plot Versus Fits
991 40
: [
: © °
901;
o s D ®
c ; E] L
g o ; : : .
B ; 14 0'1__‘ (] [ ]
101 s ° 8 .
: 90 e
1 i 20 . ‘
40 30 35 40 45
. Residual Fitted Value
Histogram Versus Order
404
c —  20]
E 5
2 s
& n
: g o
-204
1 5 10 15 20 25 30 35 40




Welcome to Minitab, press F1 for help.
COUNT;60SC Cbd

FLUTE ANGLE VERSES HAIRINESS VALUE(S3)
One-way ANOVA: hairiness versus Flute angle

Source DF SS MS F P
Flute angle 3 167709 55903 1.54 0.221
Error 36 1305685 36269

Total 39 1473394

S = 190.4 R-Sg = 11.38% R-Sqg(adj) = 4.00%

Individual 95% CIs For Mean Based on
Pooled StDev

Level N Mean StDev ----- t-———— - o Frmmmm +
1 10 775.5 168.1 (-——————=-——- LS, )
2 10 770.4 234.5 (~—-——m—=mm—m ® o )
3 10 879.8 206.1 (—mmmm * oo )
4 10 919.0 139.0 (mmmmm e K
————— R Rt et et
700 800 900 1000

Pooled StDev = 190.4

Residual Plots for hairiness

Residual Plots for hairiness

Normal Probability Plot Versus Fits
9 - -
400 4
901 *
& -] oo *
& 3 2001 .
g | € o—%e $
101 - ol . '
1 -200 L b °
500 750 800 850 900
Residual Fitted Value
Histogram Versus Order
4(x).
b -
: oA A
-3 —
g g LN, b 2L
) SN R
g5 s _zw
1 5 15 0 35«

-200- <1000 O~ 1000 200. 300 400 500
Residuat Observation Order

10

20 25

5

40




Welcome to Minitab, press Fl1 for help.
COUNT;60SC Cbd
FLUTE ANGLE VERSES ELONGATION

One-way ANOVA: elongation versus Flute angle

Source
Flute angle
Error

Total

S = 0.1967
Level N
1 10
2 10
3 10
4 10

Pooled Stbev

[ BN G TN &}

DF

3
36
39

SS MS F P
1.8421 0.6140 15.87 0.000
1.3931 0.0387
3.2352
Sg = 56.94% R-Sg(adj) = 53.35%
Individual 95% CIs For Mean Based on
Pooled StDev
an Sthev ———-——-—- o o ———— o mmm s
50 0.1345 (===—- [ )
10 0.2386 (---~—- *om )
70 0.1980 (—=——mm ¥ )
80 0.2014 (==—m= PR, )
———————— Rt S LT T T TuprIN
4.80 5.00 5.20 5.40
0.1967

Residual Plots for elongation

Residual Plots for elongation

Normal Probability Plot Versus Fits
[c7e]
- 04{ @
k ®
- i < 02 o : s
c : ®
3 504 - § 0.0 8 P M £
| \ bd
[ : @ ‘ ' L ]
a [4 P4 ¢ ° s
104~ -0.2 ! .
: s
14 -0.4 . . v v
-0.50 4.80 4.92 5.04 5.16 5.28
Fitted Value
Versus Order
0.4
; : AR
g 2 0 PR TA YA
s N
E -4
-0.2
- iy = -0.44 . . . .
0.3 -02. -0.1 0.0: 0.1 02 03 04 1 5 10 15 20 25 30 35 40
Residual Observation Order




Welcome to Minitab, press

COUNT;60SC CBD

Fl for help.

FLUTE ANGLE VERSES TENACITY
One-way ANOVA: tenacity versus flute angle

Source DF SS MS F P

flute angle 3 183.2 61.1 1.40 0.25¢%

Error 36 1570.7 43.6

Total 39 1754.0

S = 6.605 R-Sqg = 10.45% R~-Sg(adj) = 2.98%
Individual 95% CIs For Mean Based on
Pooled StDev

Level N Mean StDev ————4-—-—--"-— o trmmm———— -

1 10 165.46 5.60 (—m—mm e m e )

2 10 163.99 7.43 (—==——mm————- e )

3 10 169.10 5.50 (e e e )

4 10 168.55 7.59 (—mm e B ittt )
————t e Fmm e ——— o fo————
161.0 164.5 168.0 171.5

Pooled StDev = 6.61

Residual Plots for tenacity

Residual Plots for tenacity

Normal Probability Plot Versus Fits
9 20
@
Q0 o
— 104
2 ¢ .
504+ -4 [ e
i [T 1
g g o $ HEE
10 _— : P ¢
1 e _° . 2 .
20 165:0 166.5 168.0 169.5
Fitted Value
Versus Order
20
— 107
g 5
g 5
[T
-10.
1 5 10 15 20 25 30 35 40
Residual Observation Order




elcome to Minitab, pPress F1 for help.
COUNT;60SC Cbd
FLUTE ANGLE VERSES NEPS

One-way ANOVA: neps versus flute angle

Source DF SS MS F P
flute angle 3 8255 2752 1.11 0.360
Error 36 89607 2489

Total 39 97862

8 =149.89  R-sq = g.443 R-Sq(adj) = 0.380s

Individual 95% CIs For Mean Based on
Pooled Stpev

Level N Mean StDev ——o____ Frm e Fom e Fomm +-—
1 10 256.20 31.80 (mmmmme e e )
2 10 250,40 33.gg e T e )
3 10 287.70 80.86 e oo )
4 10 269.9¢ 35.48 (== e T )
——————— P L b P -
240 270 300 330

Pooled Stpev = 49.89

Residual Plotg for neps

Residual Plots for neps
Normal Probability Plot

Residual

0 100 250 260 270 280 290
Residual Fitted Value

Histogram Versus.Order

100

Residuat

Frequency

0 50 g 1510152075303540
Residual Observation Order




elcome to Minitab, press Fl1 for help.

COUNT;60SC Cbd
FLUTE ANGLE VERSES THICK PLACE
One-way ANOVA: thickplaces versus flute angle

Source

flute angle

Error
Total

S = 30.

Level

=W N

03

N
10
10
10
10

DF

3
36
39

Mean
142.80
160.20
139.20
148.90

Pooled StDev = 30

SS MS F P
2539 846 0.94 0.432
32456 902
34995
= 7.26% R-Sg(adj) = 0.00%
Individual 95% CIls For Mean Based on Pocled StDev
StDev o ———— Fr tom - ——— -
21.44 (- F e )
26.15 (=== e ittt )
43.05 (———m—————— Ko e )
24.69 (=== Ko e )
Fom fomm B ittt o
120 135 150 165
.03

Residual Plots for thickplaces

Residual Plots for thickplaces
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COUNT;60S Cbd
FLUTES ANGLE VERSES THIN PLACES

One-way ANOVA: THIN PLACES versus FLUTE ANGLE

Source DE SS MS 13 P
FLUTE ANGLE 3 683.5 227.8 2.50 0.075
Error 36 3284.0 91.2

Total 39 3967.5

S = 9.551 R-Sq = 17.23% R-Sqgladj) = 10.33%

Individual 95% CIs For Mean Based on
Pooled StDev

Level N Mean StDev —-—-——-- o o ———— e -
1 10 21.800 10.497 (==—m—— e e )
2 10 25.600 10.977 (mmmmm P )
3 10 14.200 7.223 (——==—————=—- [ )
4 10 19.400 9.058 (=~———— F e )
—_—————— tom B ittt o ——— +——
12.0 18.0 24.0 30.0

Pooled Sthev = 9.551

Residual Plots for THIN PLACES

Residual Plots for THIN PLACES
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