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The modern arrangement in the spinning mill is to link a spinning machine to a winding machine. This
affects both the flexibility and economics of the yarn formation process. In this study the factors affecting

the work of such systems are investigated.
1. INTRODUCTION

The demand of the textile markets needs processing

' of various types of yarns in small lots and short cycle

production. In the other words, it needs quick response
of the spinning mill. This makes some disturbances in
the spinning production lines which may lead to the
occurrence of the mixed ends, and in consequence the
deterioration of the product quality.

Alinkage system is a spin-winder which connects one
spinning frame with one automatic winder directly.
This linkage should satisfy the following aspects:
flexible manufacturing system, saving in the floor
space, labour saving, quality improvement, easy
maintenance, and peripheral equipment cost saving.
The aim of the present work is to study the problems
of the linkage balance specially the determination of
the necessary number of spindles which can be linked
with an automatic winding machine as well as to
investigate the effect of the different processing
parameters on the linkage balance.

2. CALCULATION OF THE LINKAGE BALANCE

Inorder to calculate the number of the spindles to be
served by one winding head under the different
spinning and winding conditions, one should balance
the production of the spinning machine to that of
winding machine linked to it.

2.1. Production of a spinning machine

On that type of links, a spinning machine is usually
¢quipped with an automatic dotfing. The total stopping
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time, in seconds per one running minute, can be

calculated in the terms of the following parameters:

- Doffing time and starting a machine, t4 in seconds;

- Time required for piecing the end breaks, t, in
seconds;

- Expected number of the end breaks, per 1000
spindle per hour, P.

The production of one spindle (Ps) in gm./min. is

given by:

TprdeFst(l - %)x(60 -Tss)

Fo = 60000 0
Where:
T = Yarn count, in tex;
VI; = Yarn delivery speed, mt/min;
EFF, = Efficiency of spinning machine;
¢% = Yarn contraction due to twist;
T,, = Total stopping time, in sec/run. min.
The parameter T,, can be calculated as following:
T, = Ppr+60xtdebed @)
60000x W, ;

Where:
W, - bobbin weight, in gm.

2.2. Production of a winding head.
Production of a winding head depends on the yarn

tex. Ty, winding speed, N, m/min, winding efficiency,
and the total stopping time in one running minute, T,
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- Time required for changing new bobbins and
setting the machine into the operation. The
stopping time in sec/run min. due to changing the
bobbins, T, can be calculated from the following
equation:

T, xt, N
= 1(‘;0ocb 5 k)
xWy
- Time required for changing already wound cones
and setting a machine into the operation, T,, can
be calculated from the equation:

txN,

= W 4

2 T000xW, @

3. TOTAL TIME REQUIRED FOR THE YARN
CLEARING, (Tj).

This time depends mainly on the required classimat
clearing grade, this is the number of defects to be
removed during winding (Big).

T,xB. xT, xN
3 - cl g b w (5)
1000x W,
Where:
t, - time required for mending a broken end due to

clearing;
B;, - the total number of breaks according to a
required classimat clearing grade (per min).
Thus the total stopping time in sec/run.min. in winding
will be:

T,, =T, +T,+T, ©)
Then the production of one winding head, P, is

calculated as following:

_ Ty x N xEFF X (60 -Tj,,)

Bw 60000
Consequently, from the equations (1 to 7) it is possible
to calculate the number of spindles which are required
to link with one winding head (N):

gm/min  (7)

N, xEFF,x(59-4)
N=— ®)
a”xEFF xCxD
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- Where: : ; :
A=ty x Wett, x Wy + t x Biy x Wy)x]]

N

B = 1000xW,xW,
\Y
C= d
1
(1-9xT.x1076)

D= Pxt, +60xtyxT xV

- 6000 x W,
a = Twist factor (t,cmytex )

From the equation (8) it is clear that the &

important parameters which determine the numbe
spindles to be linked with one winding head are:

- Front roller speed, V;

- Winding speed, N;

- Efficiency of a winding machine;

- Cone weight, W _;

- End breaks on both spinning and winding machi

- Machine efficiencies.
A computer program was developed to
graphically the eftect of different variables.

4. INFLUENCE OF A WINDING MACH
PARAMETERS ON A LINKAGE BALANCE

It is a common practice to change the parametes
a spinning machine and winding machine to suite ¢if
the produced yarn count or requirement of next prog
(winding speed, weight of wound cone, efficien
winding). Figures (1,2,3) give the change of
number of spindles per a winding head as a functiol
front roller speed of a spinning machine linked
winding machine at the different levels of wind
speed. From Fig. (1) it is clear that the relu
between the number of spindles per a winding
decreases as delivery speed increases. This is am
factor affecting the balance between a spini
machine and winding machine. This will impose aI
parameter since the delivery speed varies with
processing yarn count. Consequently, the designi
the link balance should take into consideration
range of count processed. The winding macl
efficiency is affected by a number of stops require
change a spinning package and number of the
defects to be removed during winding. Fig. (2) sho
the effect of a winding machine efficiency on a nuni
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Figure (3) represents the effect of a cone weight on
a number of the spindles per a winding head which has
practically no significant effect.

Figure (4) gives the influence of change of the yarn
count in the range from 6 to 36 tex. The processed
count will affect greatly the number of spindles per a
winding head, this besides the change of the nature of
the yarn imperfection which will affect winding
efficiency.

Finally, the efficiency of a spinning machine will
vary due to the rate of the end breaks and other
machine stoppages. Figure (5) indicates the significant
effect of a spinning machine efficiency. This situation
simulates the case of sudden change in the yarn quality
increasing the number of the yarn imperfection to be
removed during winding, Figure (6).

From the above analysis it is clear that for a certain

Wunber of Spindies par Hinding MHead
MR EEEEEREEEEEEEERERE:

linkage of a certain number of spindles
predetermined number of winding heads will subj
a problem of linkage disbalance due to the cha
the above parameters. The operator should
these parameters in order to run the link balang,
following parameters should be controlled accor
processing conditions and produced yarn qualiy.
- delivery speed;
- winding speed.
In the above analysis, it is assumed to have sig
time constant.
The linkage is one step in a system for a comp
interlined spinning mill for which the problemd
interline not only in regard to interlined proc
steps and processing levels of the yarn manufy
should be solved, but also through all lew
supervisory and monitory hierarchy.
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Figure 3.
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