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In the present study, the application of Box and Behnken Factorial design
to Optimize Splhicing Process 15 demonstrated. Pneumatic splicing was examuned for
various Open-end yarns from cotton/polyester bilends, regarding different yarn linear
density, twist multiplier and fiber blend composition. Also, some parameters concermng
the operating condition of the pneumauc splicing, namely lever position and twisting
air pressure, were studied and their effect on the retention properties are obtained.
The strength and elongation retention of spliced yarns compared to the normal open-
end yarns are discussed,

l. Introduction;

Splicing 15 a phenomenon of joining two yarn ends during Winding (1,2,3,4,5).
The accepted main advantages of the spliced joint are D,
()  Adequates strength and a diameter nearly equal to yarn, with particularly no
thickening.
(1) There are no protruding ends and no knotting efiect, and
(i) The spliced yarn can be processed with less trouble In the various stages of textile
production and fault frequency in the finished fabric 15 reduced.

The wvarious methods of producing knot-free joint, discussed by Rohneris} .

following:
() Glueing, welding and wrapping techniques: are suitable 1n only restricted area
of textile processing and create many fresh problems.

() Mechanical and Electrostauic sphicing : are based on opening of twist, mingling
of both fiber clusters and twist Insertion. The plecing appearance 1s ideal while

they are comphlicated and produce insuificient strength of the yarn joinis and
requires long splicing nime .
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(1)  Pneumatic splhicing : two different principles of air movement were available
for pneumatic splicing operartion:
- The tangenual system of Technisr-vice-It 15 very suitable for short staple yarn.
- The direct system 1$ more universally applicable, ideal for long staple yarrs
and good for plied and wool worsted spun yarns.
Both systems were developed in the U.S.A and Great Britain i the eariy (960'S, as
hand sphcer for filaments. The yarn ends are inserted overiapped into a chamber and
are joined together by a current ol compressed atr, theiwr operations n sequence: opening
the twist in the free yarn end, interminglhing of the fibers and binding-in of the fibers.

Recently splicing has overtaken knotting because ol better processmg(G)behawour
in weaving and knitting. Several Researcher (7,8,4,9,10) have shown that about 0% al

the knots fail during mechanical processi% such as the passage of yarn through the
read guide, healds, and reed of the loom. e yarn breakage rage In weaving 1s affected

by thick places, hatriness and yarn strength. Kaushik et. al. ‘'studies the performance
of spliced yarn in warping and weaving comparing with knotted yarn under industriai
conditions. Spliced yarn produced significantly yarn break in both warping and weaving
compared to knitted yarns.

A comprehensive study by Lijnenschloss“l)considered the effect of opening
air pressure, opening duration, splicing chamber form,fiber material and spinning methocs.
Also, they studied the influence of moisture in the pneumatic splicing of spun yarns

and plied yarnst12) K aushik et. al.!!3) examined the effectiveness of dry and wet splicing,

particularly the retention properties of spliced yarns spun on ring, repco, sirospun and
worsted systems. Also, they investigated the effects of yarn twist, tex and doubling
on spliced yarn properrties.

In the earlier work (1,7,3,9,10,1[,12}’ the strength of a spliced yarn was shown
to vary from 60% to 30% of the normal yarn depending on fiber and yarn properties.
Also, the strength of the spllcﬁﬁiepends on the processing parameterof the pneumatic
splicier and the varn structure . Kaushik et. al ") esumated the strength  of the
spliced yarn by considering an idealized structure of the splice zone in two parts :
The overlapping region of the two ends and the transition region in which the ends
of the s lSce interact with the body varn.
kaushik studied the effect of splicing on yarn diameter and found that : the diametar
Increases at the splice zone by 25% to 36% for a range of yarn count spun fremdifferent
fibers on ring spinning system. The increased diameter at the splice for rotor spun
and two-fold yarn 1s generally greater, but wet spilicing produces a low diameter at
the splice compared to dry splicing. Also the results suggested the increased in estimated
mass per unit length at the splice zone should be around 70% . In addition, 1t indicating
that the two strands to be joined are tappered and compensate each other to prevent

the formation of thick places at the splices

In Egypuan Textile industry, a little research work has yet been reported
on the determuinatinn of the best operating conditions of spliced yarn. For ring spun,
some reseacher (16,17} have shown that the dependence of splicing joint quality on some

processing parameters. {n the present study, the work was carried cut on an Egyptian
textile [actory and a comprehensive programme of studies was constructed, 1n” which

the splicing capability was examined as a function of various parameters:
()  fiber and spuning parameters: such as yarn count, twist multiphier and fiber
composition [n open-end yarns made from cotton/polyester blends.

() Splicing process: such as lever position (1.e. the splice length) and twisting aur
pressure,
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Also, an attempt is made 1o demonstrate the application of the experimental design
developed by Dox and Behnken (18) and the interpretation of the results for the case
of three variables.

2. Experimental Work:
2.1 Materials and Methods:

Yarns were prepared from cotton/polyester blends on open-end spinning system,
The retention properties of splice’ yarns were examined as a function of wvarious
parameters such as : [iber, spinning parameter and splicing process variables. The splices
were prepared on the pneumatic sphcer of Murata automatic winder "7-11 Mach Sphcer”
with spinale speed 1000 m/min and varying lever position, twisting air pressure and

the other working conditions were kept constant.
2.2 Factorial Design :

In Box and Behnken design (18) the variables are selected at three leveis namely
{-1}, {0) and (+1). The response surface "Y" 15 given by a second order polynomial as
following :

Y:bo+ﬁb1X1+ﬁ}£‘, bij X 1 X |
|

(=1 =1 =1

where : N
t
X1 = | Variable , K : number of Variables and bo, bi and bij : Regression
coefiicients associated with the varia ables .
bo = Yo
bi=A(y) = ASX w Yu
by =D {yy) ni .
bu = B (uy) + CE5 (i) » TSy -y /9
1 1

where

A,bB,Cl2,D and 5 are Constant. Te calculate the regression coefficients

tne response "y"' has to be found by using different experimental combinauons of the
variables under consideration. In the present investgartion for the case of three variables,

the experimental design plan 15 shown in Table (I).

2,3 Construction details of Experiments:

- In the first plan : for open-end varns made from cotton/polyester blends
(33./675) with constant twist multiplier e = 5.8), It 15 intended to esiablish optimum
conditions as a function of three variables : lever position (Xi), twisting air oressure
{X2) and yarn count (Xy3). The actual levels of the variables are given wn Table (2.1}

- In the second plan :for rotor spun yarn "Ne = 8" made from cotton/polyester
blend (7% /2% ), 1t was intersting to study the effect of the third factor, ! otwist
multiplier in ‘addition to the other two factors : (X ) lever position and (Xz) twisting
air pressure, as shown in Table {(2.2). l

- In the third plan, for open-era yarn "Ne 18" with twist multiphier <<e 2.6,
three factor were considered : C/P blend, lever posimion and 1wisting air pressure to
study the retention preperties as shown 1n Table (2.3).
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Table {1} Experimental plan for three variables

Combination Levels of Yariables Interactions Response
No X | X5 X, X2 X2 X% X X_ XX, XX Yi
3 L 72 73 172 TiT3 T3
1 -1 -1 0 L1 0 1 0 0 Yi
2 -l 1 o 1 1o -4 0 0 Ve
3 1 -1 0 l L 0o -l 0 0
i 1 1 0 1 Il 0 1 0 0
5 -1 0 -1 1 a | 0 0 0
6 -1 0 +1 I g |1 0 l 0
7 | 0 -1 1 g |1 0 -1 0]
kS l o I l g |1 0] -1l 0
9 0 -1 -1 0] | 0 1 | Y9
10 0 -1 l o I 0 -1
Li 0 l -1 0 I 1 0 0 -1
12 0 ! l 0 b0 0 1
13 0 o 0] 0 0 0 0 0 0
14 4] o 0] ) g 0 0 0 0
15 0 0 )] 0 0 a 0 0 0 Y15
Table {2.1) Table {2.2)
Yariables Levels Yariables Levels
T 0+ T o0 .
X, lever position (1) 2 4 6 (X;) lever position 2 4 6
X_: mwisting pressure (bar) 3 4.5 6 X ¢ twisting air 3 45 6
2 pressure
X33 yarn count "Ne' 18 22 2% X+ twist multiplier 36 4.7 5.8
(= e)
Table (2.3)
Variables levels
-1 ] + 1
X : lever position () 2 f 6
XZ: twisSTINg alr 3 .5 6
presaure {bar)
Xy cotton/polyester  75c 33c
blend ratio 25p 67p  100p
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Table (3)
, Correlation
Response Response Surface Equations
Coeflicients
1t Case :
[. Yarn strength {Rst%) Y = 65.95¢2.925X -0.288X:422.8X »
- 3.85X7-11.68% +9.28X ; 0.941
+ 1.098X X -2.053X X_+0.05X X
|2 y ! 71
2.Yarn Extension (Re%) Y = 75.66+2.225X,-7.4663X.+3,013X3
- 15.443% -6.318X2-16.868X3 0.760
- 8.75X X -2.90X X,-2.225% X,
2nd Case :
L.yarn Strength (Rst%) Y = 71.513+1.738X%, +3.363X; ~82.60X|
- 2.791X7-5.841X 3+ 10.534X 0.934
- 3.90xlk,+1.58x1 X,+0.125% X,
Z. Yarn Extension {Re%) Y = 81.173-0.338X +4.013X2-2.55%
10.934X %-0.066XC - .04 1 X2 0.760
- 850X X'-8.325X X,+2.625X X,
| L
3rd Case:
L.¥arn Strength (Rst%) Y = 62.380-0.475X +4,025Xz-20.35X
+ 0.362X <0.012%F +5.962X3 0.985
+ 4.175x: X, ~1.075X X 4-0.275X; X,
2.Yarn Extension (Re%) Y = 69.207+0.213X +0.363%,; -15.30X,

#.909X2 +0.909X -2.866X 1 0.875
#.25X K -3.725X X -1.075X X

+ + H

2.4. Measurements:

For spliced yarn, the tensile strength and elongation were determined while
having always the splhce within the tested sample length. The sample length between
clamps 50 Cm, each of the yarn specimen examined contained only splicing. The average
of 30 reading for each sample were refered to the actual mean value of the original
yarn. The required parameters were calculated from the following expressions:

Strength of spliced yarn

Rst%, Relatuve strength = 41

Strength of parent yarn

elongation at break of sphced yarn
Re%, Relauve elongation = A2

elongation at break of parent yarn

3.Experimental Analysis :

The results were fed to muini-computer, and regression coefficients were
defermined. The response surface equations for the relative varn strength and extension
at break are given in Table (3), with correlation coefficients between the experimental
and calculated values obtained from the surface equations.
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4 Results and Discussion:
4.1 Strength Retenton (Rst%)
4.1.1 Interaction between Yarn Linear density,lever position and twisting air pressure:

Figures ([.1), (1.2) and {1.3) shows the effect of lever position (X!}, twistng
air pressure (X2) on swength retention (Rst%) for different O.E yarn count (X3 ) made

from cotton / polyester blend (33¢/67,) at twist multiplier "&5.8".

The experimental results are given n Fig {1) indicate that the influence of
yarn count "or yarn linear density” on splicing strength. The contour hnes are eilipses
with a maxrmum falling inside The experimental field of Xl and X2 variables. !t shows
that there 1s a displacement of their centre on passing from heavier to lighter yarn
linear density. The variation in strength retention for yarn count "Ne 18" is aboutr 3(%
to 51%, 45% to 67% for yarn count Ne 22, and 1t ranged from 82% to 96% for yarn

count Ne 26, Also, 11 can be seen that, the strength retention (Rst%) increases when
yarn lLinear density decreases from 33 tex to 2l tex. This 15 in agreement with the

mean rate of splice strength for different count made from 100%c c{p blend and 0%
pdyester, which obtained through the instructions given by Murata (Zo

.

The variation in twisting air pressure (X2) give a significat effect on strength
retention. An ncrease of sirength retention with increasing twisting pressure between
X2 = -1 and X2 - 0. is observed and a higher values of Rst % attains at twisung air
pressure 4.5 bar {ie X2 = 0), Also it seems that this level of twistuing pressure in splicer
and splicing length corresél)onding to lever position In # < 6 may be helpful mainly in
opening of the fiber strand. This may be explamned by increasing the twisting air pressuce
will Increase the twist inserted into the yarn joint which will increase Its compactness.
Due to that the strength retention will increase. on the other hand, bevond this level
of twisting air pressure there was a substianiial decrease in yarn strength.

The relationslip, Fig (1), indicate that the increase in lever position (In),
decreasing the splice length, has increased the strength retention {Rst%) from 4% to

12% for 33 3’67p blended yarn with=e 5.8, This trend is particuiarly prominent 1n coarse
.count "Ne [8" At different twisting aw pressure, while [or medium count Ne 26 a slight

change has been observed with decrease in splicing length.
4.1.2. Interaction between twistmuliiplier, lever position and twisting air pressure:

For open-end yarn "Ne I8 made from cotton/polyester blend (75./23)), figures

(2.1), (2.2) and (2.3} shows the effect of lever position and twisting air pressure for
different yarn twist multiplier {xe 3.6 to 5.8} on relative strength of spliced yarns.

The contour lines for breaking strength retention conform to be an ellipses
shape, through there 15 a displacement of theiwr centre on passing from fow to high
twist multplier &e 3.6 to™e 5.8). At low twist muitiplier (e 3.6) breaking strength

retention varied from 75% 1o 20% and was much higher than these obtained for high
twist [&Xe 3.8), which varies between 56% and 70%. These results, clearly show rhat
an increase in twist of open-end yarns, results in a deterioration in breaking load
of spliced yarn. The adverse effect on Rst%, higher twist multiplier leads to less Rst%
values, is attributed to the inserted twisting air pressure in splicing zone wiil not attain
the required turns per umit length which will tend to a decrease in strength retention.

The contour lines, in Fig. (2}, shows that increasing the twisting air pressure
will increase strength retention (Rst%). Also, it can be seen that for (75./25,) blend
contain higher percent of cotton fibers, a better values of breaking strength retention
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Twisting air pressure (bar)
=
n

lever positien (1) Lever Position {1n)} Lever Positien (1)
Fig.{1.1) Contours for Rgi (%) Fig.(1.2) Contours for Rgy (%) Fig.{1.3} Contours for Rgy (%)
{x3= -1) Ne 18; ce 5.8 (X3= 0) Ne 22; ce 5.8 (13= +1) H, 26; ¢, 5.8

Fig.(1) Effect of yarn linear density, twisting air pressure and lever position’splice length  on relative strength
of open —end ( 33./ mm.u blend) spun yarns.
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Fig. (2.1) Contours for Rgy (%) Fig.(2.2) Contours for Ry, (%) Fig. (2.3) Contours for Rgy (%)
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Fig.(2) Effect of yarn twist multiplier, tuwisting air pressure and lever position splice length on relative strength
of open em { ﬂmn\ NUU blend)} spun yarns.
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- At [N w ] H“—. -t a 41 (%) (¥ 1 H..H El -4 1 (%3 [n '
4 6 2 4 ] 2 4 6
Lever position (1) Lever position (1,) Lever positionm (1)
Fig.(1.1) Contours for Rgi (%) Fig.(3.2) Contours for Ry (% ) Fig.(3.3) Conteurs for Rgy (%)
(3= -1) 75, /25p blend (x3'= 0) 33, /67, blend (x3'= 41) 100% polyester
( Fp 18; @5 3.6) (Ko 18;°x ¢ 3.6) (N, 18; @ 3.6)

Fig.(3) Effect of fibre blend composition C/P ratio , twisting alr pressure and lever position splice length on relative
strength of open end blended spun yarns.
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15 attain at higher rate of twisting air pressure ( X2= 0 to X2 = - 1) and lever position
upto =4 ( long splice length}.

In terms of the effect of lever position, Fig. (2) show that increasing the
spheing length for roter spun (75&2%) yarn will increase the Rst%. This 1s compauble
with the earher study (16 . It was mentioned that, since splice length 1s increased
by increasing the length of the two twisted tails, from that the degree of fibers entang-
lement will wncrease. Due to that, the frictional force between fibers will be greater
and the yarn strength will be increase. The curves illustrate the rate of increasing

break strength retention which i1s about 8% to 12% at low twisting air pressure
EnXQF:ea-ir)],g while git ranged from 1% to 4% at normal pressure ( X2=0). On the other

hand beyond this level of twisting pressure (at X3= +|) there was a substiantial drop
in strength retention (Rst®) (2% to 8%) with varying the lever position ( from X1=-1
to Xl= +1).

4.1.3 Interaction between fiber blend composition, lever position and twisting air pressure:

Open-end yarns (Ne 18) made from cotton/poiyester blend (75./25,) and 3%
f67p) and 100% polyester with low twist muluplier(™=e3.6) were spliced and the results

of strength retention as a funcuon of splicing parameters are (lustrated graphically
in Fig. (3).

In terms of [iber blend composition, the contour lines shows the strength
retentton Rst% varies between 80% and 98% for FSCIZSP blend and for 3% ;"67pblend
it ranged from 53% to 70%. while Rst% for 100% polyester yarn ranged from 4€%
to 54%, Also, 1T can be seen that, the increase of polyester fiber content in the biends
decreases the strength retention of spliced vyarn. In addition the value of Rst% depend
on the level of chosen splicing parameters through experimentation.

For all blends, in the present invesugation, at low twisting air pressure
{ X2= -1) the vaniation of lever position from Xl=z= +1 to Xl= -1, L.e increasing the
splicing length causes an increase in breaking strength retention approxi. 3%. The valu=s
of Rst% remains constant at twisting pressure { X 2=0) with mcreasing the splice length.
while the curves shows that, at high twisting pressure X2= +!, the increasing the splicing
length causes a substanrial drep tn strength retention from 6% o 9%.

On the other hand, for the same level of lever position within the range

X|= -1 1o Xl= 0,The increase in twisilng air pressure causes a siight change in breaking
sirength retention (A1) = 19, while beyond this level, from In 4=6,The strength retention
Increases by 14% to 18% as the twisting air pressure increases.
The minimum incidence of breaking strength retention (Rst%) seems to occurs at Lew
twisting air pressure and short splice length and the obtatnable values depend on the
polyester fiber content in Open-end (cotton!polyeswr)blend{:d yarns. These results are
in agreement with the machine manufacturer recomdnoation 20), On the other hand,
The obtarned results differs from that obtained by kaushik et. al. 6), They found that
fer rotor spun yarn an :ncrease in the proportion of polyester fibers in the blends tncreases
the splice length.

4.2 Elongation Retention {Re%):

The effect of yarn linear density, twisting air pressure and lever position on
elongation retention of open-end yarns: made from cotton/polyester blend (33Cf62’P}
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Lever position (1 Lever position {1,) Lever position (1)
Fig.(4.1) no:.w”E.m for :wvﬁv Fig.(4.2) Contours for Re (%) Fig.(4.3) Contours for R. (%)
(X3= -1} He 18; oo, 5.8 (X3= 0} Ne 22; o, 5.8 Qu.. +1) N 28; oy 5.8

- [,
Fig. (4) Effect of yarn linear density, twisting mir pressure,and lever posliticn splice length on relative elongation
of open erd (33./ 67p blexd) spun yarns.,
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Twisting a.i;' pressure

- v el A - - L, el — BT ) H' -

&
Lever itien {1 Lever position (1,) Lever position (1 )
mmm.mm.ummnouﬂmwunw onﬁ. mw (%) Fig.{(5.2) Contours for R (%) E.N.Mm.uu Contours fof Re (%)
(X9= -1) e 3.6; Ko 18 (X9~ 0) @ 4.7 Kyl Xy= +1) @ 5.8; N 18

....Hm.ﬁmv Effect of yarn twist multliplier, twlsting air essure and lever pesition splice length on relative elongation
of open end (75./ muu blend) spun yarns.



n| Dr. RIZK El-Bealy

T.

o

Twisting:alr pressure (bar)

Lever position (1l,) Lever positlon (1) Lever positien (1)
Fig.(6.1) Contours for Re (%) Fig.(6.2) Contours for R, (%) Fig.(6.3) Contours for Re (%)
(X9 = -1) 75,/ 25 blend (Xy= 0) 33,/ 67, blend (X3= 41)100% polyester
(N, 18; « , 3%6) (8, 18;"x . 8.6) (e 18; @ o 3.6)

[ ] " L]
Fig.(6) Effect of fibre blem noavom:wob..n\w ratio , twisting air pressure and lever position slice length on relative
- elongation of open end blended spun yarns.
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with twist factor e 3.8, is shown n Fig. {(4).

The maximum values of Re% occurs at twisting air pressure, from X2 =-! to X2 =€,
and normal splice length which corresponding to lever position In="#", Also, 1t 15 clearly
that the Re% values are greater for yarn count "Ne 26", Is about 71%, than that obtained
for coarse count Ne 18 approxt 53%.

The results of Re% for open-end yarn "Ne [8" made from cotron/polyester
blend {75¢/25p} due 1o the effect of twist multiplier, twisting air pressure and lever
position are shown n Fig, {5}). The contours show that, the Re% s ranged from 78% to
100 9% for twist multplier =t e 5.8, while 1t varies between 30% and 94% for rtwis:
multiplier®te 3.6. In the mean time, 1t 15 observed that increasing twisting air pressure
causes an :ncrease In elongation retention. The rate of increase in Re% is greater
for high twist, 1t ranged frorn 14% to 20%, than those obtammed for low twist muitiplier
(up o !1%). The minimum values of Re% occurs at lower twisting awr pressure ( X2=-1;
and splice length corresponding to lever position [n=&,

The effect of fiber blend composttion "c/p blend",. twisting air pressure and
splice length on the breaking extension retention for Q.E yarn (Ne 18, T.F 3.8) is shown
n Fig. {6). The contours show that, the Re% 1s greater for 75¢/25p blended yarn, it
ranged from 82% 1o 96%, than those obtained for 33¢/67p (69% 1o 80%) and {51% to 64%)
for 100% polyester yarns . Alsp, 1t can be noticed that, for ¢/p blends contain higher
polvester percentage, The maximum values of Re% attans at short splice length "In=6"
and higher twistng air pressure”.

5 - Conclusion s :
The present study pecrmits the following conclusions to be drawn :

The. factorial design technique allow to determine for open-end yarns the
most suitable workir)F condition of sphicing on automatic wmdlng machine, Also, the
results shows the intluence of material and spinning variables and 1ts interactuon with
spiictng process on yarn retention properties, The analysis leads to very intersting results
as follow:

1} The break strength and elongation of a spliced Open-end yarns are affected by:

() Twist Multiplier
- An increase 1n yarn twists e 3.6 toede 3.8} leads to a drop n  strength
retention of spltced yarn., The Rst% values of O.E yarn spun from 75¢/25p
blend, ranged [rom 75% to 90% for low twist multpler 15 higher than that
for high twist, approxt from 56% o 70%.

- The breaking elongation retention Re% increases considerably as twist multiplier
increases. The rate of increase in Re% for O.E yarn (75c¢/25p), ranged from
4% to 20 % at wwist’sce 5.8" 15 higher than that {or low twist’™ e 3.6" approxi,
up to 1 1%,

(1} Fiber blend composition "C/p ratuo® :
- An increase of polyester content in C/p blend from 25%p to 100%p leads
0 a deterieration in strength retention of O.E spliced yarn. Also higher Rst%
values, 80% to 98%,was obtained for 75¢/25p blend than those for 100% polyester
yarn (40% to 54%).

- The same trend has been cbserved for elongation retention. The Re% varied
from 82% to 26% for 75¢/25p blend was much higher compared to 100% polyester
yarn approx.. >1% to 64%,
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{in) Yarn Linear Density:
- Strength retention increases when yarn linear density decreases. The medium
yarn count had higher breaking strength retention. It varied from 82% to 96%
for yarn count Ne 26 was much higher than thar for coarse count Ne [8,approxi.
30% to 5l%.

- Also, an increase n yarn count "Ne' leads an increase in elongation retention.
The Re% value for Ne 26 spun from 33c/67p blend (71%) s higher than that
fer Ne |8, approxt, 58%.

The relationship between splicing process and Open-end yarn strength retention

indicate that:

(1) Regarding 1o the effect of twisting air pressure, the results indicate that,
an increase In twisting air pressure show a significant change in Open-end
yarn strength retention.

- for different yarn counts made from 33 ¢/67p blend, an increase of strength
retention occurs at twisting pressure from X2= -1 1o x2= 0, and for shart
splice length"Ln 4%g".

- For different twist multipliers an Increase n twisting air pressure, irom
XI= 0 to Xl= +I, at lever position Ln up to =4 "long splice length" causes
an increase In the strength retention Rst% of 75¢/25p blended yarn.

- For C/p blend contain high pelyester percentage, there 1s a slight change
= 1% in strength retention as Iwisling air pressure ncreases and long splice
length. on the other hand, for short splice length "Ln 426" an increase in twisting

pressure results in an increase n strength retention (from 4% o L8%).
{11) In terms of lever position "or splice length", 1t 1s evident that

An ncrease In splicing length causes an increase 1n strength retention
at low twisung air pressure. The rate of increase in Rst% 1s about 8% to
12%. Alsc, a shght change up to 4% occurs at normal twisting pressure. on
the other hand, the strength retention decreases when the splice length increased
at high twisting air pressure. The rate of drop In strength retention 1s ranged
between 2% to 9%,

The relationship between splicing parameters and Q.E yarn elongation retention:
The relatuve elongation Re$% do not depends only on fiber blend composition, yarn
count and twist multiplier, but also on the splice length and twisting air pressure.

- A bertter values of Re% attamns for 75¢/25p blend yarn at higher twisting
alr pressure and long sphice length (i.e. lever position Ln=2).

- For 33c/67p blended yarn, the maximum values of Re% occurs at twisting
awr pressure from X2= -1 to X2=0, and normal splice length corresponding (o
lever position Ln=&.

- For L00% polyester yarn, the maximum values of Re% occurs at short splice
length "Ln = 6" and higher twisting air pressure.

The results reported here clearly yusufy the effect of material, O.E yarn properties
and splicing parameters on the retention properties of spliced yarn. Also, it can
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not be generallized [or cases other than the experimentation considered here.

5] Further studies will extend the scope of the present work, concerning the surface
appearance of spliced yarn.
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