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EFFECT OF THE DIMENSIONS OF DALLOON BREAKER WITH
TRIANGULAR CROSS SECTION ON YARN TENSION
(Part 11)
PSS TR I SO PRV COW TN [0 SO I S YIS ) ey i

Jpdt 1-_..»_,75-,_ beidl W 12!
Y

A. SHAHIN® and I. RAKHA®"

* Assoc. prof., ** Lecturer in Tex:ile Department, Faculty of Eng. Mansoura University.

Weda/p 4os U Jomdt By oo AU coa reaf andl pled pm e dl 1de b el N
byl ot Jgl s o=z wl et ediadl ahiiadt g3 gpdl=dl el S JYE RSy e 2 i)y
o aia N Qalgadl et ey (VT Yo toe aa pihe padael ady . (aSsoriosf
— 1S g WJaSy 18N abie o, o Jsb o b i Jeds e Wi -.L._.L_J__.
A e .»-‘-d_,_L.

TSR Y () NSt W | R SN AR VN PRRyCT PRSI EOW| RN I | RO K QX7 I Gavs) L YO | PR e
P N O | R - | B O O T I g - L5

ol o hela g WA il 3y o 3R] e e MY aedis G Sal Gl eyl pz ol 1S
. P TERR W | 39 0o =S plascite eyt

ABSTRACT: The yarn tension during unwinding from cops was measured for different types
of balloon oreakers. It was lound that the triangular hreaker acts 10 reduce the vajue
of yarn tepsion to a minimum level.

In this work the behaviour of -yarn tension under the elfect of various dimensions
of triangular breaker was measured, Ttese measuremenls were carried-out for different
cottan yarn counts Ne 20, Ne 3¢ and Ne 50.

3
The experuments designed according to the (3)factorial design to investigace the
effect of nwinding distance, breaker cross-section and breaker height on the behaviour
of yarn tension.

The resulis declared that the dimensions ol ballcan breaker have a significant effect
on the values cof yarn tension during unwinding irom spinning cops , specially for coarse
yarn <ounts.

The difference between the maximum value of yarn tension at the cops base and
Its maxymun value ar the top of cops can be reduced by using a medified triangulac
breake;  With a suitabie dimensions.

1- INTRODUCTION:

From the important parameters in the winding process is the productvity c
machine. And trom the main pacameters which aflect the productivity is the wi
speed of yarn from cops. But.as knmown before, the yarn tension increases with
yarn speed, and this respectively affects the percent of yarn breaks and machine -
Thus, 16 increasathe yarn withdiawing speed, without a high increase in yarn tension
breaker must be used.

According to the measurements in Ref./1/, the yarn tension was meast
two types of balloon breakers, the {first type has a square cross-section and the s
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has a ciscular crosi-section. By measuring the tension using the f{irst type, it was found
that the level of yarn tension increases with decreasing the length of balloon breaker (from
9 cm to 3 cm) wilth constant cross-section (2,5x2,5 cm). And with decreasing the dimensions
of balloon breaker (length up to 7.5 cm and cross-section to 2x2 cm} the yarn tension increas-
ed. Then, by measuring the yarn tension using the second type ol balloon breaker, it was
found that, by varying the breaker diameter f{rom (2.5 to 3.0 c¢m) and at constant lengih
(9 cm), the yarn tension does not have any significant variation.

In Rel./2/, the yarn tension was measured under the effect of the variation in cops
dimensions, from which, it is noticed 1hat, the level of yarn tension increases wiih increasing
the cops length. And this behaviour of yarn tension is the same either by using balloon breaker
or during direct withdrawing from cops.

The difference in the level of yarn tension at the top and base of cops must be
reduced because this difference affects package density during winding process and consequent-
ly the subsequent processes efficiency and final product quality. According to Ref./3/, the
package density is alfected by the value of yarn tension, i.e. the pakage density increases
with increasing yarn tension. It is also evident from Ref. /4/, that the radial force which
acts to press the yarn layers on the package is affected by the yarn tension during unwinding
from cops.

&
In Rel./5/ it was found theoretically that the value of yarn tension decreases with
changing the single yarn balloon to multi-balloons.

According to Rel./6/, the measurements for yarn tension using different [orms
ol balloon breakers was carried-out. [t was cleared thar, the balloon breaker with a triangular
cross-section aas 1o reduce the value of yarn tension to a minimuin value.

In the present study, the yarn tension was measured during unwinding from cops
to investigate the elfect of triangular breaker dimensions on the behaviour of yarn
tension and 10 obtain the suitable dimensions of balloon breaker.

2- EXPERIMENTAL:
2.1 Material Used:

The experiments were carried-out for three cotton yarn counts of Ne 20, Ne 30
and Ne 50 .

2.2 Experimental Design:

A (39 factorial design was applied to demonstrate the significant effect of the
dimensions of  triangular  breaker on yarn tension.

The considered [actors are:

- Distance between yarn guide and unwinding point on cops surface= D.
- Dimension of cross-section for triangular breaker = C.
- Height of balloon breaker = H.

The above factors were experimentally carried-out and statisucally analysed art
the following three levels of equal intervals:

Dl -1 {rom the rop of cops .

- Unwinding distance ( D ): D, o from the middle ol cops .
D3 +1 from the base of cops .

- Triangle length ( C ) : C1 -1 for triangle length 2.5 cm
G, o [for triangle length 3.5 cm
C +1 for triangle length 4.5 cm
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2.4. Tension Measurementx

Fig- (1) shows the arrangement of the apparatus used lor measurements of yarn
tensjion. The yacn is withdrawn from cops by means of take-up drum with a speed of 500
m/min., then the yarn passes through a moditied tricngular breaker to reduce the value
of yarn tension. After that, the yarn is withdrawn through a measuvring head (Rotschild)
to record an eleciric signal. The electric signal varied according to the variation in yarn
tension. The electric signal [rom the measuring head was amplified using an amplifier and
then the signal was calibrated in force units and recorded on a chart recorder.

The lorce-time diagram was recorded during unwinding the total amount of yarn
from cops. This experiment was repeated for 9 modified balloon breakers  with different
dimensions. [n case of direct withdrawing from cops without using balloon breaker, the cops
was adjusted at a disrance of 5 cm from yarn guide.

1- Stationary cops . [

2- balloon breaker ' 7 8
3- measuring head D -
4- yarn guide M ’

5- take-up drum
6- press roller

7- amplifier

8- chart recorder

Fig. {1): Arrangement of the apparatus

2.5 Evaluation of Results:

From the recorded chart for yarn tension, the maximum values of tension were
calibrated in force units (CN) and drawn as shown in figures{(2,3,4 and 6).

3- RESULTS AND DISCUSSION:

3 . . .
The yarn tension results according to the (3)lactor:al design which are shown . in table
(3). The three factors discussed in this work are considered quantitative % The variance
analysis is shown in table (4).

Brom the quantitative analysis, it is cleared that, the linear and quadratic effect
of the unwinding distance (D) and the breaker cross-section dimension (C) are highly signifi -
cant for all yarn counts, although the level of sigmficance of the factor (C) seems to be
low for Ne 50.

In other words, the value of yarn tension for all yarn counts increases by decreasing
the amount of yarn on cops. And at the beginming of unwinding from cops the value of yarn
tension is decreased with increasing the cross-section of balloon breaker,as shown in Figs.
(2,3 and 4) .
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H, -1 {or breaker height 3 em

- Height of breaker { H ) H o {or breaker height 7 cm
+1  for breaker height 9 cm

shown in table (1) is the arragement of the factors which are used in the factorial design

Table (1): Arrangement of the factors

value of Yarn tension {y, ).

Cl(-l) Cz(o) C3(+l)

(-1) (o} (+1) (-1) (o) (+1) (-1) (o) (+1)

D, (1) Yl Y2 S 2 (: GRS Y9 -
D, (o) --- - - . o e —_— —
Dy (D Y9 - - Y8 — - Y27

2.3. Specification of the dimensions of bailoon breaker with triangular cross section

As shown in table {2), 9 modified balloon breakers were manufactured tg demonstrate
the yaen tension behaviour during vnwinding frorn the spinning cops.

Table (2): Dimensions of the used triangular breakers

breaker No. dimensions CxH ( em } Specilication

1 2.5x 5
2.5x 7
25x9

4 3.5
3.5 x
35 x

b3
N

0
2

7 4.5x 5
4.5 x 7
4.5x 9
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Table {3): Yarn Lension results

Triangle length ( C)

yarn
count - . ] Cl C2 CJ
N ,
e Height of Hl H2 H3 HI H2 H3 Hl Hz H3
breaker (H)
unwinding DI T 237 16 77 &0 &9 &5 6.5 5%
20 distance(D): D, 262 235 13.0 100 13.0 15.0 I3.0 150 26
R D, 46.5 47.0 24.7 39.0 32.0 28,0 455 36.8 3u.0
D| 15.16 13.0 9.7 4.8 48 4.9 4.33 4.33 4.8
30 D2 18.3 l4.) 13.3 10.8 83 8.0 1.7 10.18 3.4
D,\ 272.7 26.0 232 23.2 24.3 22.5 300 28.2 239
Dl 4.3 2.3 4.9 41 2.8 35 43 315 3.6
50 D2 5.0 7.3 6.5 7. 6.0 6.5 8.6 6.9 6.7
D, 3.6 17.7 14.5 13.6 16.5 18.3 21.7 19.5 20.8

(]

The :inear component ol the breaker height (H), is highly signilicant for the yarn
counts of Ne 20 and 30 and its guadratic eflect 15 signifcant only for Ne 20. This can be
noticed in Figs. (2 and 1), where the level of yarn tension for all cross-sections of balloon
breakers increases with decreasing the height of balloon breakers. Neither quadravic clfect
of breaker height ix significant for the discussed counts, except that for Ne 20 .

The interaction cffects of each two factors shows that, the inreraction of unwinding
cistance (D) with ¢he breaker dimension (C), involving the linear component of both facrors
is highly significant for all yarn counts, while the quadratic elfect of (I2) with the linear effect
of (C) approaches significance at the 10% level for Ne 32 and 30 only. All interactions
of breaker height (M) and dimens;on {C) are significant for yarn count of Ne 20 and thetr
interactions involving linear camponent of breaker height (LH) are also signilicant for Ne

30, while all their interactions for Ne 30 are not sigruficant. None of the {DxH) interactions
are significant for all discussed count, except that which involves their linear components
(LyLyy) for Ne 20.

The Two-way tables which are given in table (5}, shows that, the unwinding distance
(D} has a significant effect on the valles of yarn tension whatever the condition of the
other factors and its maximum values were oblained at D,. There is a sharp peak a1 this
level which is responsible for the large linear component o? D. which is in fact the largest
single effect. From 1he (HC) table, it is noticed thar, the minimum tension valies are
obtained at the highest level of [H) with the middle level of (C) for boith yarns ol Ne 20
and Ne 30, but for Ne 30, the munimum yarn tension obtained either at (H2 with C2) ar

o

at (H3 with Cl)‘ From the other hand, il is important therefore to consider the unwinding
tension behaviour by using the dilierent balloor breakers shown in Figs. (2,3 and 4). From
these figures it is noliced thar, al the beginning of unwirding {rom cops, there are different
breakers acting to reduce the yarn tensivn tw 4 minimum value, such that, breaker No 9
(4.5 x 9 cm) for Ne 20, breaker N0 7 (4.3 x 3 cm) or (6.5 x 7 cm) {or Ne 30 and breakecr
Ne2(2.5 x 72 ¢! or 5(3.5 x 7 ¢m) tar Ne 350. While at the end of unwinding Irom cops,
the breaker No 3(2.3 x 9 cm), acts o reduce the yarn tensioh to a mmimum values. Thus,
it is essential therefore to choose the best breaker and the dilferences in the yarn tension
levels at the beginning and end of unwinding must be studied.




A. SHAHIN and 1. RAKHA

T. 30

Source of Variation Mean Squares Yariance Ratio

Yarn Count Ne 20 1] 30 20 30 30

I- Main Elfects:

- Unwinding Distance (D), L © 2983.1 1311, 837.6 336,855 159052 739.66
ase L X3
Q 5562.2 136,36 76.8 10246 16223 68.0
Asy >
- Traingie Length (C), . L 250.1 €5.72 5.38 .28 ey 7.81
L L2 24
Q 2.7 78.57 .33 €3.02 7 3270 046"
- Height ol Breaker (H), L 219.3 36.77 (5 w06y s 1.25
Q. 20.3 0.9001 1.78 275" 0.001 1.48
2- Two-Faclor interactions:
-Unwind-Distance and Triangle
Lesgth (OxH) L Ly, 128.7 13 0.16 079" 196 0.13
Q Ly 12.57 1.59 3.0 2.3 1.67 2.3
Lp Qy 1.0 0.6 1.52 0.19 0.66 .26
Qq Q4 a.01 2.23 0.07 0.002 2.4 0.06
- Unwind-Oist. and Height of
Breaker DxC) Ly L 16145 $5.54 18.25 26157 g0.0t™” 1352
L 0.02 4.8 6.03 0.003 54" 5.06"
e
Ly Qc 0.69 0.13 114 e.13 0.13 0.95
Qp 3.77 0.9903 0.006 0.7 0.0002 0.005
- H:ight of Breaker and Triangle
Length (HxC) Ly Le 6u.87 5.93 0.02 9™ 629 D.01
Q1 ) 42.96 0.1 1.24 7.85"" 0.1 1.03
Ly QCC EI Vs 6.7 2.3 5.76™" 2.05°" (.9
Q < 19.35 0.l 0.17 1.66" 0.1 01y
3- Three-Factor interactions
{0xCxH) 3.0 J.95 1.2
{***) signilicant a1 99 %
(*) "o ar9s %
(*) " * au90%
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Table (5). The two-way tables.

DxH DxC HxC
Yarn
?f;um Hl H2 HJ Sum Cl C2 C3 Sum Cl C2 C3 Sum
Dl: 6.3 37.7 31.3 1053 Dl: 61.9 24.6 138.8 103.3 Hl: 94.8 36.7 65 216.5
20 Dz: 49.2 48.1 35.6 132.9 DZ: £2.7 29.6 40.6 132.9 H,: 93.7 49.6 58.3 201.6
Dy 131 115.8 86.7 3335 DJ: 118.299 116.3 3315 H3: 54,3 46.9 52.4 1536

PR

Sum: 216.5 201.6 153.6 57).7 Sum:242.8 153.2 1757 371.7 Sum: 242,8.153.21735.7 3747
1 24.73 22.1319.4 66.26 Dl: J8.3 14.5 13.46 68.26 Hl: 61.6 38.8 u6.0) [46.43
30 02: 40.8 32,58 29.7 103.08 Dz: 45.7 27.1 30.28 103.08 Hz: 53.1 37.6 42.71 133.41

D3: 80.9 78.7 71.6 231.2 D3: 76.9 20.2 B4} 2)).2 HJ: 46.2 35.v  39.1 120.7

Sum:il46.43 133.41:20.7 400.54Sum:160.9 111.8 127.84 430.545um: 160.9111.8 127.84 400.54

—— -— - —

D: 12.7 9.1 '2 3318 Dl: 12 10.4  11.4 33.8 Hl: 28.9 27 34.6 90.5
30 D, 5.9 20.2 19.7 648 DZ: 22.8 (9.8 22.2 64.8 Hz: 27.8 25.3 29.9 8).0
Dy 52.9  53.7 53.6 163.2 D]: 47.8 50.4 62 160.2 H3: 25.9 28,3 31.1 833

Sum: 905 83.0 £5.3 258.8 Sum:382.6 80.6 95.6 258.8 sum: 82.6 80.6 95.6 258.8

Fig. (5) shows the dillerence in the Jevel ol yarn tension ajong cops length for
different yarn counts. As a general trend the difference in yarn tension increases with increas-
ing the cross-section ol balloon breaker, for yarn counts of Ne 20 and 50 the minimum
difference in tension level s by using balloon breaker Ne 3 (2.5x9 cm). And the difference
in tension leve! is minimum for yarn coumt Ne 30 by using balloon breaker No | (2.5v5 em)
or 2(2.5x7 e¢m) or ) {2.5%x9 um), For all balloon breakers the level of the difference in yarn
tension and the rate of Iluctuatian for these diffecences increase with increasing the yarn
linear density.

Fig. (6) shows the behaviour of yarn tension along cops length without using balloon
breaker. The values of yarn tention at the end of unwinding from cops can be reduced up
10 50% when a suitable balloon breaker is used,

CONCLUSION:
From the measurements and discussion the following concjusions can be drawr.

* The spimming cops dimensions have a signiticant effect on the behaviour of yarn tension.
To reduce the difference in the level of yarn tension along copslengpth asuitable dimensions
af the cops must be used.

* It was statiatically found that the dimensions of balloon breaker affect significantly yarn
tension during unwinding from cops, speciaily for yarns ol high linear densities.

* It is preferable to use @ balloun breaker w.th smail cross-section, because the value of
yarn tension increases with increasing the dimensions of the rotating yarn balloon during
unwinding lrom cops.
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* It was found that the balloon breaker NO 3 (2.5x9 cm) is considered the most suitable
form, because this breaker reduces the yarn tension and with a small difference in the
fevel of tension along cops length.
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raximum value of yarn tension (¢N)}

COTTON Ne 20

breaker No 1 — breaker Nag 4 ——— breaker No 7
®w =ew breaker No 2 = = —= breaker No 5 = —aew breaker No 8
o wmw breaker No 3  mmm s ==  breaker No 6 ——— == breaker No 9

50

-
(=3

(¥}
[=)

N
o

o

top base top . base 1op _ base
cops length cops length ; cops length

Fig.(2): Maximum values of yarn tension versus cops Jength
far dillecent dimensions of triangular breaker
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macimum value of yarn tension (ciN)

breaker No | — breaker No 4 — breaker No 7
= smemen Dreaker No 2 - - == Dreaker No 5 - == e hreaker No 8
-— breakec No 3 — .w breaker No 6 —— s — breaker No 9

30

20

wop base  top base 10p oase

cops length cops length cops length

Fig. (3) : Maximym values of yarn tension versus cops length for
different dimensions of  Ttiangular  breaker
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maximum value ol yarn tension (cN)

COTTON Ne 30

breaker No | ——— breaker No 4 — Dreaker No 7
@~ == breaker No 2 — = —breaker No 5 ~ === Breaker No 3
- breaker No 3 -+ e Dreaker No 6 — ¢« — Dbreaker No 9
A
P/ 4
7 7
“d - <
— L./’r
cd r A7
- . -
e === "
top base top base 1op base
cops length cops length cops length

Fig.(4): Maximum values of yarn tension versus cops length
for dilferent dimensions of 1triangular breaker e
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diflerence in the level of yarn tension along cops length

6 )

balloon breaker No
Fig.(5): Differene in the level ol yarn tepsion versus balloon breaker No

Cotton Ne 20

—~ 40 — e Cotton Ne 10 : /
2
= A

= —a Cotton Ne 50 /s
g —_— ,
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c I' - -
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’
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o
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Y
top Cops length base

Fig.(6): Maximum yarn tension versus cops length (without using balloon breaker)




