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AHALYSIS OF BEAK WINDING TENSION ON A SIZING HACHINE PRODUCING
WARP BEAMS FOR COUBLE WIDTH SULZER WEAVING MACHINE
by
Dr.Mahmoud salama
Department of Textile Zngineering ,Mansoura University
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M. B. : in the following analysis the terms lert warp beam and right warp beam mean
the warp beam of the picking side and warp beam of the picking side and warp
beam of the reciving side on Sulzer weaving machine, respectively.

ABSTRACT - In this work the windlng tension on the sizing machine Sucker Model
ITWL 1982 was analyzed in the case of producing two warp beams for Sulzer weaving
machine. It was found that the winding tenslon, due to the reverse motion of the
head stock, affected the packing density of the warp beams. This resulted in a
differznce between the diameters of the right and left warp beams. The matter
which influences the remaining warp on the double width Sulzer machine. In order
to produce two identical warp beams, it is essential to increase the winding tenslon
of the right warp beam over that of the left beam. In this case, the study showed
that the winding tenslon of the right beam must be 1.43 that of the left beam.

INTRODUCTION :

It was observed on the double width Sulzer weaving machine, that the warp
length of the right hand side beam (reciving slde) finishes before that of the left
hand side beam ({picking side). the difference In warp length between the two beams
is about 3 to 10 mt/1000 mt of warp length. This results in 2 large amount of waste,
then the economies of the weaving process is affected. Some researcher {1, 2 and 3]
investegated the reasons that caused this difference in warp length between the
right and left warp beams on Sulzer weaving machine in terms of the let-off mecha-
nism. It was found that the transimation of the motlon to the warp beams by the
differential gear train is not ldentical., Thus, the warp beam of the reciving side
rotates an angle larger than that of the picking side. The matter which results in
a variation in warp tension between the two warp sides and ends up by a difference
in the remaining warp length on the beams. However, using two identical warp beams
(length, diameter and packing density) was saide to have an influence on the difference
of the remaining warp on beams.
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In this work, an analysis of the beam winding tension on the sizing machine
Sucker Model ZI¥ WL 1982 is going to be made in the case of producing two warp
beams for a double width Sulzer weaving machine. On this type of slzing machine,
one warp beams 1s produced at a tdme. Due to the constructdon of the warp beams
of Sulzer weaving machine and the head stock of the slzing machine. One warp
beam 1s fixed on the head stock in an opposit way to the other. This implies reversing
the winding direction of the head stock, as shown in Figure (1). The beam winding
tension is belived to be one of the reasons affecting the difference in the remaining
warp length between the left and right warp beams.

MACHIME SPECIFICATIONS :

Sizing machine Sucker Model ZTWL /1982

Automatic creel

Size box : double squeez roller, double im mersion.

Drying : 9 cylinders (& teflon and 5 steel)

Head Stock : Type WL, full automatic control provided wlth penumatic system to
regulate the winding tension using a floating roller. Provided with a
reverse drive system

WARP SPECIFICATIONS :

Total number of ends : 3042

warp yarn + cotton, Ne. 20/1
R. K. M. : 16

Warp width (beam width) : 127.5 cm

Empty beam dlameter : 15 cm
Flange diameter :+B80cm

DIFFEREHCE BETWEEN WARP BEANS :

To investigate the difference between the right and left warp beams due
to the winding tenslon on slzing machine. It was useful to make an experiment by
producing two warp beams (right and left) according to the running conditions recomm-
ended by the slzing machine manufacturer {Sucker} for this type of warp. The dlameter
of the beam flang was divided into five sections, as shown in Figure {1). Each section
represents one layer of warp. The winding tension was set to 1150 N and pressing
force to 1300 M. The warp length was recorded as soon as each warp layer was
completed. When the warp beam was full i.e, at 70 cm beam dlameter, the warp
beam was weighed. From this weight and the empty beam welght, the warp weight
was found. The weight of each warp layer was calculated, then the packing density
of each layer was found. The results arc shown in Tables {1 and 2). Figures {2 and 3)
show the difference in warp wcight and length between the right and left warp
beams. A difference of 3.6% (79 mt) in warp length was found at 70 cm beam
diameter.

Table (1) Right warp beam.

¥Warp laver Length of warp weight of warp Density of layer
cm mt kg gm/cm
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Table ( 1) Right warp beam.

¥arp layer Length of warp ¥ eight of warpr Density of layer
cm me kg gm.a‘r;m3
15-30 302 27.421 0.3696
ID-40 628 57.020 0.3847
44-50 1040 94.432 0.3782
50-60 1552 140.922 0.3846
60-70 2188 198.670 0.4042

Table { 2 ) Left warp beam.

warp layer Length of warp Weight of warp Denslty of layer
em mt kg gmicm
©15-30 297 26.967 0.3635
30-40 651 59.111 0.4178
40-50 1093 99.244 0.4057
50-60 1639 148.821 0.4100
60-70 2267 205.844 0.4007

MATHEMATICAL ANALYSIS OF WINDING TENSIONM :

Figure (1) shows a schematic dlagram of the beam winding section on
the slzing machine Sucker Model 2T WL/1982, in case of winding right and left beams,

The warp tension due to the floating roller force ( F )} can be expressed
as follows :

i- Right beam,
TwrzF,r’sin60+sin(ct.—601 (1)

ii- Left beam,

Twl= F/cos 30 + cos (cc- 150) { 22

The winding tension at pressing point (Tp) is expressed by the following formula :

ME {3

Where (6 ) is the warp angle of warp as shown In Figure ( 1 ), and {4}
is the yarn to yarn coefficient of friction {was found experimently to be 0.25).
From the geometry, the values of {&) and (6) corresponding to various warp beam
diameters were found. Then, (T )} and (T ) were calculated and the results are shown
in Table {3 and &) W P
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Table { 3 ) Calculated values of winding tension, right beam.

Warp beam dlameter T“ Tp
cm degrees degress N N
15 138,5 180 623 284
30 131.5 168 834 279
40 126 193.5 646 278
50 120 199 664 279
60 115 205 286 279
70 109 210 709 2713
80 104 215 737 288

Table ( 4) Calculated values of winding tenslon, left beam.

¥arp beam diameter Tw Tp

cm degrees degrees N N

15 150 15 616 5717
30 161 22 622 565
40 167 27.5 &3 560
50 173 35 649 552
60 180 40 664 558
70 186.5 46 689 563
80 196 52.5 7386 585

Figures (&% and 5) show the relétlonship between the warp beam diameter
and wlnding tension (Tw) and winding tension at pressing (Tp], respectively in cass

of right and left beams. It is clear that, the winding tenslon at pressing (T ) of
the left beam is higher than that of the right beam. The matter whlch result$in 3
difference in packing density between the two beams. This means that, for ths
same warp length, the left warp beam will be harder and less dlameter than ths
right warp beam. By weaving on the double width Sulzer weaving maehine, the right
warp beam {reciving side) finishs earlier than the left warp beam (pIcking side)

ADIUSTHENT OF WINDIMG TENHSIOM:

In order to produce two warp beams (left and right) equal in length, diameter
and packing density. The winding tension which Is determined by the force applied
at the fleating roller must bec changed according to the direction of winding (right
or left) to keep the winding tension at the pressing the same. In this case :

-M8r
wr * © B Twl '

_ _AM@r-81)
Twr"’ Twl_ e
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The average values of (Gr] is 198.8° , and (91 ) is 34°, Then,

T“r,fT“l:Z { 5

which means that the winding tension of the right beam must be twice that of the
left oeam to got two ldetical warp beams. However, it was important to verify
this value experimentaly.

EXPERIMENTAL RATIO OFf WINDING TENSIOH :

Since the packing density of the warp on the beam ls given by :

Packing density of warp = LA ( &)

T.L.0%-d% /4

where,

¥ warp weight

L width of warp

3] full warp beam diameter

d empty warp beam diameter (15 c¢m}

Thus, for a eertain warp specifications, the packing density of warp on

beam is related to Da. In order to get two warp beams with the same packing density,
D must be equal. Te consider all parameters which affecting the packing density
of warp, such as the varlation in yarn, sizing material and % plck-up. Four orders
of the same warp speclflcations were considered in this experiment. Each order
contained & warp beams (3 right and 3 left). The pressing force was fixed at 1300 N
and the winding of the left beam was also fixed at 1150 N. The winding tension
of the right beam was varied from 1150 N to 1900 M. The warp beam width was
kept constant at 127.5 cm. A total of 24 warp beams were produced (12 left and
12 right}). The diameter of each warp beam was measured and the results are shown
in Table { S )

Figure ( 6 ) shows the relationship between the winding tension of the
right beam and the difference of square diameters {right and left). It is clear that,
for an equal packing density of warp on beam, the winding tension of the right
warp beam must be higher than that of the left warp bcam. In this case, a winding
tension of the right beam of -1650 N showed a nearly equal packing density on both
warp beams. The experimental ratio of winding tension {right tc left beams) was
found to be ~1.43. The difference between the calculated and the experimental
ratio of winding warp tension is attribuated to the errors resulted from the
measure ments,

CONCLUSIONS :

The previous study showed that, reversing the winding direction of the head
stock on the slzing machine to produce two warp beams for double width Sulzer
weaving machine required an adjustment to the winding tension. The winding tension
of the right beam must be hlgher than that of the left beam. This Is Llmportant to
producc two identical warp beams. In this study the ratio of winding tensiom was
found  1.43. In spite of the fact that the difference in thc remaining warp betwecn
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Table(5) Results of warp beam packing density.

Order Nr. Warp Beam . Winding Tension . Warp Dlameter . D Z—Dl

T
N mm mm2

1 Right 1150 738 31900
1 Left 1150 714 -

1 Right 1500 718 5728
1 Left 1150 714 -

1 Right 19Q0 695 26771
1 Left 1150 714 -

2 Right 1500 735 1469
2 Left 1150 734 -

2 Right 1700 732 -2952
2 Left 1150 734 -

2 Right 1800 730 -58585
2 Leit 1150 734 -

3 Right 1550 717 7145
3 Left 1150 712 -

3 Right 1650 704 0

3 Lert 1150 704 -

3 Right 1750 703 -1407
3 Lerit 1150 704 -

4 Right 1250 732 17910
4 Left 1150 720 -

4 Right 1550 723 31990
4 Left 1150 720 -

4 Right 1850 712 -10017
4 Left 1150 719 -
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the left and right beams on Sulzer weaving machine is caused by the differential
gear train of the let-off mechanism. The difference in the packing density and beam
dlameter of the two warp beams also affect the length of the remaining warp on
heam.
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