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EFFECT OF HARNESSES GROSSING ANGLE AND SHED SIZE ON
YARMN STOPS DURING WEAVING ON AN AIR JET MACHINE
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Abstract:

In this work, it was found that, on alr jet weaving machine, the
increase in the harnesses crossing angle as well as  the ghed 5172
enhanced the processe of weft insertion. The matter which resulTted
1n & reduction in weft stops. The warp stops were raised when tThe
harnesses crassing angle and  the shed sire were inereased. A
harnesses crossing angle of 32¢ and shed size of 327 showed & low
number of weft stops and warp Stops per cmpx during weaving

l=-Introduction:

The productivity of the weaving machine affects , tTo a large
extend, the eccnomics of the weaving processe. The increase in The
speed of the weaving machine results in an 1ncrease in The
productivity of weaving. However , this is influenced by the yarn
stops during weaving. The recent development in air et weaving
showed a remarkable increase in the speed of weaving machine (i@
o.p.m. was shown at 1TMA 87). A speed of 7@0-800 p.p.m. is
considered now a normal running speed of an alr Jet weaving machine.
This besides the w:de range of fabrics which can be produced on air
Jet weaving. This makes the air jet weaving machine wvery much
popular in the textile industry. The matter whlch imposes a certain
requriment toc the quallty of warp and weft yarns in order to reduce
the yarn stops during weavingll). The warp yarns are subjected to a
high and repeated tension and abrasion stressas, the matter which
may cause a warp break. A high quality yarn from splnning as well as
a good yarn preparation for weaving (winding, warping and sizing)
will reduce the number of warp breaks 1n weavingll & 213, This 15
also influenced by the adjustment of the warp tTenslon on weaving
machine. Alsoc the weft yarn 1Is subjected To a high tensicn due to
the high intial acceleration of yarn and high insertion velocity
(48-60 m/sec., corrspondling to insertion rate of 1200-2000¢ m/min. ).
The matter which may causae a weft break during weaving. However,
most weft sStops on air jet weaving are not caused by weft breakage,
4as it was reported by [4] and [51., 1t is clear from reportes that



F.25 Dr. Mahmoud Salama

most of these weft stops are dua te the lncorrect adjustment of the
processe of air jet weft insertion. This causes a large number of
weft stops per cmpx comparad to that of warp stops. Sometimes the
ratio of weft stops to warp stops reaches 3. Which influences ths
productivity of the weaving machlne.

Recently, the textlle induetry in Egypt etarted to replace tha
depreciated shuttle looms with air jet weaving machines, Thus, it
became nacessary to study the factors influencing the weft and warp
stops durlng weaving, speclally for the quality of yarns !n Egypt.
This will help In lcreasing the productivity of weaving and
Ilmproving the quality of woven fabrics on thase machlnes.

The purpose of tha prasent work ls to iInvestigate the influence of
the harnesses crossing angle and shed size on:
l1-number of weft sBtops per cmpx, and
2-number of warp Stops per cmpx.
This will lead to a correct adjustment of harnesses crossing angle
and shed slze to reduce tha numper of weft and warp stops par
cmpx. (cmpx=1@@, gee pick{.

Z2-Weaving Machlne Describtion:
The Picancl PAT-A ailr Jet weaving machine was used in this work,
Tha machlne was running at speed of 644 p.p.m. to weave 11ex72/4@xde@
plain cotton fabric(29¥ combed yarn). The width in reed was 67.3
ineh (171 em.) and the plck length was 69.3 1inch (176 cm.). The
ingsertion system consists of flxed nozzle, maln nozzle, relay
nozzles and profil reed. Figure(l)} shows the arrangement of the
fixed nozzle, maln nozzle and yarn accumulator. The main nozzle 1is
fixed to the sley, the matter which changes the length of weft yarn
between the main nozzle and Tixed nozzle during insertion . This
aftects the yarn movement during insartion, and hence the weft stops
is influenced. The supply alr pressure at the fixed and main nozzles
was 3 bar. The [RD wf B497 yarn accumulator (fixed drum-rotating
guide) was used on the machlne. The pick length was accumulated by
ad]Justing the number of windings and the dlameter of ths drum
according to a certaln furmula given by the manufacturer. Flgure(2?
shows the distributlon of the relay nozzles along the machine width,
According to machine spesed , crossing of harnesses , machlns width ,
waft length and time available for lnsertion the microprocesser on
the machine calculates the valwve settings (opening and closing
positions, as sBhown In Flgure(37. The time avallable for weft
insertion is largly influenced by ths supply air prassure. It 1is
racommandad to have a large Ingertion time lrnorder te use a low air
pressure in the main and relay nozzles. The matter which reduces the
air censumptlon. As shown In Figure(3), the magnet pin of tha
prewinder closes before the weft lnsertion la completed.
The harnesses motion on the machine 1s driven by cams, Figurec4)
shows tha displacement of the harnesses in case of plain wsave.
Figure(5) shows the displacemnt of the mley. The adjustment of tha
shed size and the sley motion when weft lnsertion wterts must be as
shown in Figure(&)., The mhed s3ize 18 determined by tha angle & at
The positiog of starting insertlon which cerrsponds to a crank shaft
angle of B@ . The air Jat weaving machlne was running at shed size
30"and harnasses crogsing.angle of 3te".
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3-Experimental Method:

The factors which are conslidered In this work are: 1i)harnesses
crossing angle, and il}ehed size. These factors affect the number of
weft and warp stops per cmpx during weaving. The interaction between
these factors was expected to influence the number of varn stops. [t
was useful to use the factorial design technigque according to the
the selacted level of wvarlables, as shown in Table(l). The
expirmental plan for the two wvarlable at three levels is shown in
Table(2),

.4 [N e
Y = Bo+ BLKJ.+> > Blj X1XJ
where, ¢ fot et
Xi= 1 th varlable,
¥ =number of variables, and
Bo ,Bi & Bij = regresslon coefflclents assocclated
with the wvarlables.

The response ¥ 13 given by a second order polynominal.i.e.
=t

4-Discusslon of Results:

According to the experimental plan shown in Table(2), the number
of weft stops as well as the number of warp stbps was recarded from
the microprocessor on the machine in one day rupning time ( 3
shifts), The corrsponding number of cmpx(199,09Q picks) per shift
was also rscorded. Table(3? shows the exprimental results. The
regsults were fed to a computer . The regression coefficients were
determined and the response surface eguatlons for the averege number
of weft stops per cmpx and the average number of warp stops per cmpx

of shift 1| and of the 3 shifts are glven 1In Tables(4 & 5,
respectivl]y. [t was imgortant to consider the influence of harnesses
crossing angle and shed size on weft and warp stops In shift 1. This
is because , 1ln a weaving mill all other factors influencing the
weft and warp stops were always kept the same in shlft 1,

4.1.Effect of shed sizz and harnesses crossing angle on
weft stops.

Figura(7 & 8 ) show the effect of nharnesses crossing angle on
number of weft stops per cmpx. The contour lines show clearly, that
the number of weft stops per cmpx decreased as the shed size was
increased, This is because, the increase in shed size reduced the
possibillty of weft cllnging 1lnside the shed during insertiomn, which
ln turn reduced the waft stops. The ilncrease of harnassas crosslng
angle resulted in a reduction of number of waft stops per cmpx , as
shown in Fligure(7 & 8)., This s attributed to the large weft passage
at end of Insertlon which resulted from the late harnesses crossing

The weft lnsertion time dld not change, however, the opening time
of the relay nczzle groups 78&8B was Increased as the harnesses
crossing angle was Ilncreased( an increase of 5 ma. in opening time
was observed for an lncrease of 20" |n crossing angle). This helped
in straightening the weft varn during ingertion, and hence the

possibility of loop formation inside the shed was reduced, which in
turn reduced the weft stops.
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4,2 .Effect of shed size and harnesses crossing angle on
warp stops.

Figure(9 & 10) show the effect of shed size and harnesses
croesing angle on the number of warp stops per cmpx. The contour
lines snow that, the number of warp stops per cmpx ilncreased as the
shed size was increased. This 13 due to the lIncrease 1n the
extension stress on the warp [6]. At small shed size the harnesses
crossing angle showed no large lnfluence on warp stops, but at large
shed size , the late harnesses crossing tncreased the number of warp
stops per cmpx because the forgces on warp during beating up
increased [7]. Generally, the quality of warp yarns determines to a
large extend, the number of warp stops during weavingll & 21. Inspit
of the fact that, the experimental plan shown in Table(2) was done
using only one warp beam, The expected wvariatlon 1n yarn quallity
within warp beam affected the resuls of warp stops when the shed
size was Increased to 34" ,as shown in Figure(10),

1]
5-Adjustment of Harnesses Crossling Angle and Shed Slze:

It is clear from Figures(7 to 10) and the previous discussions
that, the influence of harnesses croseing angle ahd shed slze on
number of warp stops per cmpx was different from that on weft stops
per cmpx. Hence, it became necessary to find out. a satisfactory
adjustment for the harnessea crossing angle and shed size. In spite
of the fact that the number of weft stops per cmpx was nearly twice
that of warp stops. The service time of a warp stop was high
compared.to that of weft stop(l?7.5 sec. for weft and 65 sec. for
warp). This makes the warp stops represent nearly 65% of the total
stops in weaving ( assuming no other stops?. Thus, a reduction in
the number of warp stops, without influencing the number of weft
stops, will end up with a significant 1nfluence on the productivity
of weaving., Thils is higly affected by the quallty of warp yarns. As
shown Iin Figure(7 & B, the number of weft s8tops per cmpx 1s very
low at a harnesses crossing angle of 320 A shed size of 32" is shown
to be a good compromlse value beétween the numbar of weft and warp
stops per cmpx., This adjustment, harnesses crossing angle 3z2¢ end
shed size 32°, showed a relatively low number of weft and warp stopa
dur:ng weaving. The results of this adjustment are

-average number of weft stops per cmpx in shift 1 = 3.1

-average number of warp stops per cmpx in shlft 1 = 3.8

-average number ¢f weft stops per cmpx in 3 shifts = 4,77

-average number of warp stops per cmpx In 3 shifts = 3.7
S5-Conclusion:

From the previous results and dlscussions the following

concluslons can be drawn:

- 1-0n &ir jet weaving machine, the harneasas croeeing angle and
shed size affected the weft stopy during weaving. Late harnesses
croseing and large shed size reduced the number of weft stops per
cmpPx, :

2-Late harnemses crossing and large shed size ralsed +tha number
of warp stops per cmpx.
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3-In thls work a harneses crossing angle of 32¢° and shed size of
32", showed a low number of weft and warp stops per cmpx.
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Tablel(l) Actual lavals corrospondlng to. coded levels.

lavel -1 ") +1
X1l:Harnasses crossing
angla, degrees. 299 ate 330
X2:5hed size,degreas. 30 32 34

Tablel(Z) Experimental plan for two varlables
at three lavels,.

Mo Laval of wvariablas
X1 w2
1 +1 +1
2 +1 -1
3 =1 +1
a -1 -1
S "] +1
) ? -1
7 +1 -]
8 -1 ]
9 "] ]
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Table{3) Experimental rasults.
No. Number of weft stops Numbar of warp stops
paer cmpx par cmpx
shift |1 shlft 2 shlft 3 shilift 1 shift 2 shift 3
1 4.65% 6,130 7.48@ 7.527 12,644 7.874
2 15.523 18. 561 19. 476 2.527 7.576 d. 494
3 8. 745 8.922 7.774 9.126 7.897 2.827
4 1g, 687 19.919 24.727 3.717 6.911 2.929
S 6.667 $.745 6.600 7.748 6.2084 10. 400
6 1@, 848 12.157 22.897 3, 349 5.6982 16.822
7 19, 345 7.917 6.275 8.621 16.667 14,118
8 15,849 8.423 31.5851 5.660 14,706 11.765
9 9.541 12.549 11,228 6.7L14 §.844 3.8690
Taple(d) Response surface egquations, for shift |
. Correlation F-test
. coafficlent
l-weft stops 9.56-2.11X1-4,@1X2 2
per cmpx -9.26X1X2+3.53X1-1. 21X2 ©.95 5.21
2-warg stops B.63-0.77X1-4.97X2
per cmpx  -@.36X1X2+1.49K1+2.28X2  ©.89 2.24
Table($) Response surtfacs equations, for 3 shlfts
Correlation F-test
coafficlent
1-Weft stops 19,93-2,67X]1-5,51X2
per cmpx a 2
©.21X1X2+2,. 55X1-@. 15X2 ©.95 6.1
2-wWarp stops 9.45+0, 93X 1+x2
per cmpx 2 3
. 61X1%2+0,65X] -2, asx? .68 2.51

e e e e T e e e e e e B B e e e o L e e e e el e PR e e e e e e
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