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EFFECT OF FRONT TOP ROLL ECCENTRICITY IN RING SPINNING ON YARN
REGULARITY AND IMPERFECTIONS
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ABSTRACT
The study reported in this paper concerns the influences of front top roll eccentricity (in
_ring spinning machine), loading the top arm, pressure distribution on top arm through
changing pin position and delivery speed on yarn irregularity and imperfections {thin, thick
places and neps). The results show that: roll eccentricity has a positive effect on yarn
irregularity and imperfections. This effect increases by increasing delivery speed. Loading the
top arm of 2.3 bar with first pin position or 1.7 bar at third pin position reduced thin, thick
places and neps at the higher delivery speed. Also pressure distribution (or pin position)

influences yarn irregularity and imperfections at the higher delivery speed.

~ I-INTRODUCTION

In an earlier paper Gregory and Tyson (1) showed that the primary cause of the
irregularity due to defective front top drafting roller is movement of front roller nip along the
line of draft, and that there are three main causes of nip movement which are: (a) roller
eccentricity, (b) varying compressibility-of the roller covering, (¢) interaction between the
bosses of double- boss roller. Eccentricity of the roller causes the contact between top and
bottom to move forward and backward across the surface of the bottom roller, but varying
compressibility and interaction cause variation in width of the area of contact, and, hence

movement of the rear fibre edge of the contact at which the fibers are taken up by the rollers.
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For bottom roll in addation to the nip movement caused by eccentric roll, there is another
factor, which is vaniation in surface speed. Top roll eccentricity does not cause any variation
in surface speed, since it is driven by contact with the bottom roll.

The movement of the back roller nip has no effect (2); it is the front roller nip, which is
important. During the rotation of the roller it moves forward and backward, the forward
movement of the nip makes the fibres ends further apart and therefore to make the drafted
sliver thinner than acrmal, while the backward movement makes fibres ends claser together
than they should be, so that the drafted sliver would be thicker than narmal.

Periodic variation in surface speed, due to bottom roller eccentricity, produces thin and
thick places as a result of periodic decreases and increases in draft.

Lawerence (6) stated that increasing bottom roll run-out up te 0.010 inch decreased yarn
break factor by 11%, single end strength by 15% and single end elongation by 14% and
increased yarn irregularity by 12%

Gregory and Tyson (1) stated that the additional variation introduced to the yam by
eccentric roll is proporiional to some parameters as given by the foliowing formula:
eccentricity x draft / roller circumference, the draft being the draft in the zone just prior to the
eccentric roli. So roller eccentricity is more effective on higher drafting systems; since higher
draft means higher froat zone draft.

Foster (3) discussed the ealier formula and stated that the defective araﬂing with
eccentric bottom roll arises in the same manner as with eccentric top roll.

Keyser et.al (4) stated that as run-out of front bottom roll increases yam irregularity and
decreases strength, while back and middle roll run-out have no influence on yarn regularity
and strength. Also as the amount of draft in spinning increases the effect of bottom roll run-
out on yarn quality increases.

Foster and Tyson (5) measured the amplitude of the wave produced by pure eccentricity
and compared it with the theoretical amplitude and found that there is agreement between the
two amplitudes. They also stated that the amplitude of the wave produced, in cotton yarn by
an eccentric top front roll, is proportional to the eccentricity of the roller and the draft minus
one. They also stated that as the amplitude of the wave increases yarn strength decreases
slowly at first, and then very rapidly, when the amplitude exceeds 8% a fall of 5% in yarn
strength takes place.

The main object of this work is to investigate the effect of front top roller eccentricity
-different top roller pressure, different pressure distribution in the top arm and delivery speed

on yarn irregularity and imperfections (thin, thick places and neps).
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2-EXPERIMENTAL DETAILS

2-1-EXPRIMENTAL VARIABLES
The following four parameter were chosen to study their effect on yam regularity and
imperfections:

2-1-1-Front top roller eccentricity (e; 7 levels)

In order to investigate the effect of eccentric front top roll, actual eccentricity of top roll
in 24 spinning unit, in spinning frame, was measured and mean values were calculated.
Measurements showed that the 24 unit contain 7 values for front top roll eccentricity, which
are:1,2,3,4,5, 6and 8 x 10° inch

2-1-2-Loading the top arm (p: 3 levels)

Three values of top roller pressure were chosen according 10 experimental limits as
follows: 1.7, 2 and 2.3 bar
1-1-3-Pressure distribution in top arm (d: 3 levels)

In Rieter spinning machine G5/1 there are two pins (pinl and pin2) in the top arm. Each
pin has three position or holes and must be inserted in the recommended positions according
to cradle length to obtain approximately indentical pressure condition with all cradle lengths.
For example, with the cradle used in experiments (36mm), first position is recommended for
pinl and pin2 at normal setting. Changing pin position redistribute top roller pressure, where
pressure distribution of the front top roll changes by changing the position of pint from 1% 1o
2™ 10 3" position and the same effect of pin2 on back roller. In this work trails are carried out
to study the effect of changing pressure distribution of front top roller by using different three
positions for pinl at the same cradle length which lead to have three different pressure
distributions of front top roller at 1% position, at 2™ and at 3 pin' position.

2-1-4- Delivery speed (v, 2 levels)

Experiments were carried out at spindle speed of 11000 and 12000 r/min. and accordingly

two values of delivery speed were included, which are 13 and 14.2 m/min. since yam twist is

canstant

2-2-PLAN GF EXPERIMENTS
Complete plan of experiments was carried out including the previous four variables at the
shown levels ie, 126 yarn were produced at the levels 7 x 3 x 3 x 2 for the parameters

expxdxv
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2-3- YARN PRODUCTION AND MEASUREMENTS

Egyptian cotton fibres (G 75) was processed to roving of 1.2 Ne which spun to carded
yamn 40 Ne for knitting with twist factor &, = 3.4, using Rieter (G5/1) spinning machine and
considering the following variables:
break draft = 1.14, front top roller dia. = 30 mm, front bottom roller dia. = 27 mm, cradle
type (R 2 P 36}, and length =36 mm, traveller number 3/0 and spindle speed 11000 and
12000 t/min.

Irregularity {c.v%) and imperfectiogs per 1000 m { thin, thick places and neps) were

measured for the produced yarns using Uster Tester [

2-3-1-Measurement of top roller eccentricity

Top roller eccentricity was measured using roller eccentricity instrument (Shirley).

2-4-Evaluation of results

Measured yarn properties ( y as dependent variables ) were plotted against front top roller
eccentricity { x as independent variable ). Also the regression equation between the two
variables was calculated and shown in tables [, 111, and IV. Regression equations are plotted

and correlation coefficients were calculated,

J-RESULTS AND DISCUSSION

3-1-YARN IRREGULARITY

Fig. (1) shows the influence of top roller eccentricity on yarn irregularity and table ( 1)
shows regression equations of yarn irregularity. As top roller eccentricity increases yarn
irregularity increases, this is because amplitude of weight vanation caused by eccentricity is
proportional to roller eccentricity and this is in agreement with previous studies (1), (4). (5).

TABLE { [ ) REGRESSION EQUATIONS AND CORRALATION
COEFFICANTS ( r) FOR YARN [RREGULARITY

Delivery speed 13 m/ mia. 14.2 m/min.
Regression equation | r Regression equation | 21
1 Y=1598+0.11X 064 | Y=1633+0245X  0.933
Pin 2 Y=1595+0.137X 066 | Y=1694+0.097X | 0.69
position : !
3 Y=1607+0142 X 066 | Y=1661+0137X | 0.964

Fig (1-a) shows set of spectrograms for various eccentricities (at 1.7 bar and third pin
position) and table (IT) shows calculated amplitudes of the faults caused by different values of

top roller eccentricity according to the formula introduced by (7)
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TABLE {II) AMPLITUDE OF WEIGHT VARIATION AT DIFFERENT

TOP ROLLER ECCENTRICITY
T Tap roll T ] ] _____‘___,_1
cccentricity x 10~ inch ) 2 3 3 5 6 | 8
Amplitude of
welght variation 088 | 176 | 2.64 ESZ 44 | 528 | 735

As shown from fig. (1-a) and table (II) amplitude of the fault caused by top roll
eccentricity increases as roller eccentricity increases. But as shown in fig. (1-a) only roller
eccentricity- of 0.006 and 0.008 inch have a significant effect on yarn irregularity, since the
hight of the peak above the basic spectrum overstep 50% of the basic spectrum

As shown in fig.(1-1), (1-2) and (1-3) as delivery speed increases i.¢, as front roller speed
increases, although the main draft does not change, yarn irregularity increases and correlation
coefficients increases. Also for lower delivery speed individual values for yarn irregularily are
more scattered around regression line more than that for higher delivery speed.

Fig. (5-1-a) and (5-2-a) show regression lines for yarn irregularity at the three pin
positions (or pressure distribution in top arm) on yarn irregularity, where at the lower delivery
speed pin position has a little effect on yarn irregularity. At the higher delivery speed first pin
position deteriorated yarn regularity for roller eccentricity from 0.004 inch and the rate of
deterioration is higher in a comparison with the other two positions.
3-2-Yarn imperfections (thin, thick places and neps)

Table (III) and fig. (2) show regression eguations and the influence of top roller
eccentricity on number of thin places per 1000m. As top roller eccentricity increases thin
places increases. This is due to increased movement of front roller nip forward and backward.
As a result of forward movement of the nip fibre ends are separated further apart and

therefore make the drafted strand of fibres thinner than normal leading to more thin places.

TABLE (III) REGRESSION EQUATIONS AND CORRALATION
COEFFICANTS {r) FOR THIN PLACES

Delivery speed 13 m/ min. 14.2 m/min.
Regression equation | r Regression equation |y
""" 1 | Y=1357+12dX | 061 | Y=3351+1281X | 0.84

¥ ’ .
Pin 2 Y=823+184X | 069 | Y=35624+694X i 0,733
3

I
Paosition !

Y=845+327% 081 | VeSO X T 09
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Delivery speed has a positive effect on thin places, as delivery or roller speed increases
thin ptaces increases correlation coefficients increases at the third pin positions as shown in
fig. (2) and table {I1).

For higher delivery speed 2.3 bar and 1% pin position or 1.7 bar with 3" pin position
helped in reducing number of thin places.

A little difference has been found in thin places due to changing pin position, as shown in
fig.(5-1-b) and (5-2-b).

For lower delivery speed, correlation increase for third pin positions than that for second
position than that for first one. For higher delivery speed, at first pin position results more
scattered than that for second position, which is more than that for third position.

The influence of top roller eccentricity on number of thick places /1000m is shown in fig
(3) and regression equations are shown in table (IV).

Number of thick places increases as roller eccentricity increases. At lower roller speed
the correlation between calculated and actual values is too weak.

Top roller pressure of 2.3 bar resuits in lower number of thick places at first pin position
and higher delivery speed. While at third pin position, top roller pressure of 1.7 bar results in
the lower number of thick places. -

Fig. (5-1-c} and (5-2-¢) show that second pin position increased number of thick blaces at
the higher delivery speed than that at first or third pin position.

TABLE (IV) REGRESSION EQUATIONS AND COMAT[ON
COEFFICANTS (r) FOR THICK PLACES

Delivery speed 13 m/ min, 14.2 m/min.
Regression equation r | Regression equation | p
L] V=44 10.75K | 039 | Y=405.7+732X | D.G6
Pin T Y =668+ 791X | 037 | Y=4329+20.44X | 03I
Position | s
3 | Y=50097F78X | 035 | Y=39751+891X | 0.64

TABLE (V} REGRESSIOM EQUATIONS AND CORRALATION
COEFFICANTS (1} FOR NUMBER OF NEPS
FDeliver_\‘ speed 13 m/ min. 14.2 m/min,

Regression equation r Regression equation r

1 | Y=180135+4468X 0.553 Y=2714+1496 X | 0782

Pin Y= 176345.20% T0S11 ] YE30807+ 14 28X | 0,743

Lo¥ ]

Position -

Y=1839+585X 0310 } Y=28205+1633X | 0753

[#¥]
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Regression eguations for number of neps/1000 m are shown in table (V) and its results
are plotted in fig. {4). For higher delivery speed, correlation is between 0.784 and 0.732 but
for the lower speed the correlation is very weak. Number of neps increases as roller
eccentricity increases and as delivery speed increases.

At higher speed, roller pressure of 2.3 bar results in less number of neps { at 1™ position).
For eccentricity from 0.0004 to 0.0008 inch and tep roiler pressure of 2.3 bar, number of neps
is lower than that at top roller pressure of 2 bar for both second and third pin pesition
No differences were found in number of neps due 10 pin position at Jower speed, but it is

reduced at the higher speed at1® pin position as shown i fig.(5-1-d) and (5-2-d).

4-CONCLUSION

The work reported above permits the following conclusions to be established,
I~ 1tis confirmed that increasing front top roll eccentricity deteriorated varn regularity.
2-  Asroll eccentricity increases yarn imperfections (thin, thick places and neps) increase,
3-  The influence of roll eccentricity on the examined yarn properties is higher at the higher
delivery speed.
4- At the higher delivery speed loading the top arm of 2.3 bar at first pin position or 1.7 bar
at third pin positien reduced thin, tick places and neps.
5-  Pin position does not influence yarn irregularity and imperfections at the lower delivery
speed.

6- At the higher delivery speed first pin position reduced thick places and neps.
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