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ABSTRACT 

This research examines the influence of cloth variables on warp tension, There are two advantages to applied the 

suitable tension on warp yarn: 

• Increase loom producing by decrease cutting warp yarn that's because use the suitable warp tension. 

• Improve the woven fabric specifications by increase its resistance to tension and friction resultant by usage. 

Chenille fabric was chosen for the test because it is composed of a complex weave structures, on the other hand it 

is one of the most commonly used fabrics in the practical field. The effect four fabric variables have been studied on warp 

tension, which are (weft density, weft count, weft type and weave structure). Through identify the cloth specifications at 

each value of those variables values. Authentic cloth specifications for comparison are the fabric tensile toward warp, 

fabric tensile toward weft and friction resistance. 

It has been shown that relationship between weft density with warp tension is an inverse relationship, while the 

relationship between weft count and weave float with warp tension is a direct relationship, and there is no effect of the weft 

type to warp tension. 
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INTRODUCTION 

Warp yarns during the process of forming the cloth exposure to different tension forces [1], can be identified by 

three groups [2]: 

• Tension forces result of direct contact with loom parts. 

• Tension forces through each of the main axis cycles of the loom. 

• Tension forces as a result of the difference in the delivery of warp threads between warp beam and cloth beam. 

These forces directly effect on the quality of the produced cloth [3], including cloth resistant of different strains 

and the most important of which fabric abrasion resistance, and resistance to tensile stresses in both direction of warp and 

weft, which exposed during use [4], through interlacement quality between warp and weft filaments with each other [5].  

As well as the various forces affect the operation of the textile machine and its productivity through a number of 

interruptions that get in the warp yarns [6]. 
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The Types of Tensile Forces Applied to the Warp Yarns are: 

• Friction forces resulting from the backrest 

• Forces resulting from the warp sensor. 

• The tensile strength resulting from shed 

• Forces generated by friction with the dents of the reed. 

• Force resulting from the process of weft interlace. 

• Force resulting from friction between the yarns 

• Tensile strength resulting from the recycling cloth beam winding mechanism 

• All previous tensile forces as a whole constitute what is known as the initial applied to the warp yarns, which 

cannot easily change their values, and are therefore often be fixed [7]. 

• The tensile strength resulting from a difference in delivery between warp beam and cloth beam, are not 

subject to any kind of previous forces, and it can change its values by loom sett [8]. 

Full Tensile Force Applied to the Warp Yarns Follow the Parameters of a Woven Fabric [9]: 

• Density, types and count of warp yarns. 

• Density, types and count of weft yarns. 

• The method of entanglement between the warp and weft (weave structure) 

While it is difficult to change the initial tensile strength, it will be amended by changing the tensile force resulting 

from a difference in delivery between warp beam and cloth beam [10].This change will be against of each of the previous 

variables cloth [11]. 

THE AIM OF THE RESEARCH AND ITS IMPORTANCE 

Identify the effect of each of these variables on the tensile force applied to the warp yarns. 

When applying idealistic tensile strength will get many benefits can be summarized with double: 

• Reduce the warp yarn breaks caused by low or high tensile leading to decrease loom stops, thereby increase 

productivity. 

• Improve cloth specifications through increase cloth resistant to friction and tensile stresses and thus improve 

product quality. 

On other hand, all textile looms of different development must contain special mechanism to apply tensile 

strength on warp yarns. 

MATERIALS AND METHODS OF SEARCH 

The study and experiments were conducted on the loom model (GTM) from the production company (Picanol) 

Belgian, figure 1, a loom capable of producing all type of fabrics, because it contains the Jacquard (a device to open the 
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shed), which contains the 2688 controller thread warp. 

 

Figure 1: Picanol Loom 

Tensile strength of warp thread was adjusted by a device to measure the tensile strength, its model (I1901) of the 

production company (Schmidt) German, figure 2. 

   

Figure 2: A Device for Measuring Tensile Strength of Thread 

Tested fabric is Chenille because it is the most widely used, especially for the purposes of furniture upholstery, 

and on the other hand, the Chenille fabric enters the composition of many types of yarns in addition to the great variety of 

jacquard weave used to produce it. 

The Applied Experiments on the Samples are Three Tests: 

• Frictional Resistance: by identifying the missing weight (gr) of the sample under a fixed number of friction, on 

friction device (Martindale), figure 3. 

 

Figure 3: A Sample before and after Friction Test 

• Tensile resistance toward warp: by identifying break force of sample in (N), on tensile test device direction of 

warp. 

• Tensile resistance toward weft: by identifying break force of sample in (N), on tensile test device direction of 

weft, figure 4. 
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Figure 4: A Sample before and after Tensile Test 

The best sample is collapsing under the greatest value of tensile force, during testing the tensile strength. And lose 

the less weight value during the friction resistance test. 

After taking several readings (10 readings) were taken as the value of its arithmetic average ratio. 

To find out the effect of each of the previous fabric variables on tensile force that applied on the warp yarn, the 

value of each variable has been changing toward changing the value of the tensile force applied to the warp yarns, with 

fixing the rest of the variables. Tensile force will change within a specific area, this area follows the quality of the 

produced cloth. 

As the tested cloth is Chenille fabric, in which the fixed variables be as follows: 

• warp density of 66 thread / cm 

• warp type polyester DTY 

• warp yarns count 30 Nm 

RESULTS AND DISCUSSIONS 

Effect of Weft Density on Warp Tension 

Fixed Variables are as Follows: 

• Warp density: 66 thread/cm 

• Warp type: Polyester DTY 

• Warp count: 60 Nm 

• Weft type: primary weft is Chenille polyester, auxiliary weft is polypropylene thread (continues filaments). 

• Weft count: Chenille 4Nm, polypropylene 30 Nm 

• Weave structure: complex one, consists of Satin 1/23 for Chenille yarn, and plain 1/1 for polypropylene thread. 

Four values has been selected for weft density, namely, (20- 24- 28- 32) pick/cm, because the number of Chenille 

yarns per cm are be within a required field (5- 6- 7- 8) pick/cm. 
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Table 1: Results at 32 Pick/Cm for Weft Density 

Weight 
before 

Test(Gr) 

Weight 
after 

Test(Gr) 

Weight 
Lost (%) 

Load 
toward 

Weft (N) 

Load 
toward 

Warp (N) 

Warp 
Tension 
(Cn/Tex) 

Sample 

0.575 0.424 26% 1754 2202 12 A 001 
0.579 0.41 29% 1801 2200 15 B 002 
0.577 0.407 29% 1732 2104 18 C 003 
0.574 0.408 29% 1677 2095 21 D 004 
0.566 0.37 35% 1620 1783 24 E 005 
0.581 0.393 32% 1475 1422 27 F 006 
0.571 0.395 31% 1432 1046 30 G 007 
0.582 0.381 35% 1333 597 33 H 008 

 
Table 2: Results at 28 Pick/Cm for Weft Density 

Weight 
before 
Test(gr) 

Weight 
after 
Test(gr) 

Weight 
Lost 
(%) 

Load 
Toward 
Weft (N) 

Load 
Toward 
Warp (N) 

Warp 
Tension 
(cN/tex) 

Sample 

0.536 0.375 30% 1495 1943 12 A 001 
0.534 0.373 30% 1621 2048 15 B 002 
0.537 0.379 29% 1666 2111 18 C 003 
0.529 0.388 27% 1732 2159 21 D 004 
0.539 0.383 29% 1621 2089 24 E 005 
0.525 0.375 29% 1538 1578 27 F 006 
0.526 0.354 33% 1482 1250 30 G 007 
0.53 0.34 36% 1275 789 33 H 008 

 
Table 3: Results at 24 Pick/Cm for Weft Density 

Weight 
before 

Test(gr) 

Weight 
after 

Test(gr) 

Weight 
Lost 
(%) 

Load 
Toward 
weft (N) 

Load 
Toward 
warp (N) 

Warp 
Tension 
(cN/tex) 

Sample 

0.498 0.203 59% 1199 1682 12 A 001 
0.504 0.296 41% 1321 1759 15 B 002 
0.507 0.308 39% 1379 1893 18 C 003 
0.488 0.3 39% 1429 1954 21 D 004 
0.509 0.315 38% 1475 2066 24 E 005 
0.5 0.325 35% 1555 2110 27 F 006 

0.499 0.299 40% 1696 2032 30 G 007 
0.501 0.306 39% 1500 1789 33 H 008 

 
Table 4: Results at 20 Pick/cm for Weft Density 

Weight 
before 
Test(gr) 

Weight 
after 
Test(gr) 

Weight 
Lost 
(%) 

Load 
Toward 
weft (N) 

Load 
Toward 
warp (N) 

Warp 
Tension 
(cN/tex) 

Sample 

0.465 0.176 62% 1054 1386 12 A 001 
0.483 0.184 62% 1118 1467 15 B 002 
0.475 0.267 44% 1275 1532 18 C 003 
0.48 0.283 41% 1410 1653 21 D 004 
0.449 0.249 45% 1478 1688 24 E 005 
0.425 0.237 44% 1502 1865 27 F 006 
0.468 0.285 39% 1541 1909 30 G 007 
0.463 0.259 44% 1551 1997 33 H 008 

 
Previous results in tables (1, 2, 3, 4) could show in figures (5, 6, 7), to relent comparison with warp tension and 

cloth specifications. 
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figure 5: The warp toward applied load and tension warp between relation density weft deferent for

 figure 6: The weft toward applied load and tension warp between relation

 figure 7:  The weight lost and tension warp between relation , density weft

From Figures (5, 6, 7) Shown: 

• Relationship between warp tension with weft dens

• The application of high warp tension on samples with high weft densities lead to a quick collapse of those samples 

under tensile test toward warp yarns.

• The application of low warp tension on samples with low 

under friction test. 

As the number of weft yarn within the unit of measurement will increase when weft density increases. Thus, the 

number of intersections between the warp and weft will increase. As

between the warp and weft lead to increased demand from the warp yarns because of the intersections that lead to an 

increase in the length of the thread path, which is causing increasing tension applied to 

this we conclude that in the event of increased weft density must reduce tension applied to the warp yarn, and this is shown 

by the results that we have obtained through expe

Figure 8: Relation between Request Warp Length and Weft Density

On the other hand, when warp tension increases the need of warp length, as a result of the increase in intersections 

occurring through high weft density will result in warp yarn straining significantly,

collapse of a large section of them before testing them. Leading to the collapse of the sample when tested under tensile test

toward warp quickly and under low tensil

The results also showed that when the weft densities are low, the warp tension must be applied to the warp yarns 

great value in order to compensation the shortfall in need of the warp length, resulting of the decline in the intersections 

between the warp and weft, to complete 

tension at low weft density. We will get samples of cloth which does not have warp strength enough to fixing weft yarns in 

its place in fabric, which will negatively affect t

weight. 
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figure 5: The warp toward applied load and tension warp between relation density weft deferent for

figure 6: The weft toward applied load and tension warp between relation , density weft deferentfor

figure 7:  The weight lost and tension warp between relation , density weft 

 

Relationship between warp tension with weft density is an inverse relationship, and also note:

The application of high warp tension on samples with high weft densities lead to a quick collapse of those samples 

under tensile test toward warp yarns. 

The application of low warp tension on samples with low weft densities lead to a quick collapse of those samples 

As the number of weft yarn within the unit of measurement will increase when weft density increases. Thus, the 

number of intersections between the warp and weft will increase. As is known, the increasing of intersections number 

between the warp and weft lead to increased demand from the warp yarns because of the intersections that lead to an 

increase in the length of the thread path, which is causing increasing tension applied to the warp yarns. As a result of all 

this we conclude that in the event of increased weft density must reduce tension applied to the warp yarn, and this is shown 

by the results that we have obtained through experiments. As it shows on figure 5. 

 

Relation between Request Warp Length and Weft Density

On the other hand, when warp tension increases the need of warp length, as a result of the increase in intersections 

occurring through high weft density will result in warp yarn straining significantly, and the loss of ductility and the 

collapse of a large section of them before testing them. Leading to the collapse of the sample when tested under tensile test

toward warp quickly and under low tensile strength, as shown in figure 8. 

ed that when the weft densities are low, the warp tension must be applied to the warp yarns 

great value in order to compensation the shortfall in need of the warp length, resulting of the decline in the intersections 

between the warp and weft, to complete the process as required. If we assume the contrary case, that means decrease warp 

tension at low weft density. We will get samples of cloth which does not have warp strength enough to fixing weft yarns in 

its place in fabric, which will negatively affect the amount of the sample resistance to friction test and lost large amounts of 
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and the loss of ductility and the 

collapse of a large section of them before testing them. Leading to the collapse of the sample when tested under tensile test 
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Effect of Weave Structure on Warp Tension 

Fixed Variables are as Follows: 

• Warp Density: 66 thread/cm 

• Warp Type:  Polyester DTY  

• Warp Count:  60 Nm 

• Weft Density: 20 pick/cm 

• Weft Type: primary weft is Chenille polyester, auxiliary weft is polypropylene thread (continues filaments). 

• Weft Count:  Chenille 4Nm, polypropylene 30 Nm 

However, weave structure: complex one, consists of a simple weave for Chenille and simple weave for 

polypropylene, Because of the effect one is a Chenille weave, It will be change, and basic weave will be fixed. Chosen 

weaves were more useful weaves in in the practical field, namely: (Satin 7/1, Satin 15 /1, Satin 23/1). Deference between 

these in weave float only, because there is no deference between satin and twill in the effect on warp tension, because satin 

and twill just differ in distribution of warp and weft intersect points. As it shown in figure 9 

    

Figure 9: Deference between Satin and Twill Weave 

Table 5: Results for 1/7 Satin Weave 

Weight 
before 
Test(gr) 

Weight 
after 
Test(gr) 

Weight 
Lost 
(%) 

Load 
Toward 
Weft (N) 

Load 
Toward 
Warp (N) 

Warp 
Tension 
(cN/tex) 

Sample 

0.465 0.295 37% 1690 2240 12 A 001 
0.483 0.315 35% 1677 2256 15 B 002 
0.475 0.304 36% 1585 2222 18 C 003 
0.48 0.288 40% 1502 2174 21 D 004 
0.449 0.265 41% 1515 1832 24 E 005 
0.425 0.237 44% 1414 1422 27 F 006 
0.468 0.263 44% 1433 1200 30 G 007 
0.463 0.254 45% 1370 943 33 H 008 
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Table 6: Results for 1/15 Satin Weave 

Weight 
before 
Test(gr) 

Weight 
after 
Test(gr) 

Weight 
lost (%) 

Load 
Toward 
weft (N) 

Load 
Toward 
warp (N) 

Warp 
Tension 
(cN/tex) 

Sample 

0.471 0.174 63% 1290 1804 12 A 001 
0.466 0.267 43% 1390 1877 15 B 002 
0.47 0.299 36% 1433 1942 18 C 003 
0.48 0.296 38% 1573 1955 21 D 004 
0.462 0.271 41% 1467 2101 24 E 005 
0.433 0.253 42% 1505 1784 27 F 006 
0.456 0.255 44% 1347 1288 30 G 007 
0.483 0.282 42% 1260 670 33 H 008 

 
Table 7: Results for 1/23 Satin Weave 

Weight 
before 

Test(gr) 

Weight 
after 

Test(gr) 

Weight 
Lost 
(%) 

Load 
Toward 
Weft (N) 

Load 
Toward 

Warp (N) 

Warp 
Tension 
(cN/tex) 

Sample 

0.439 0.15 66% 1054 1386 12 A 001 
0.473 0.174 63% 1118 1467 15 B 002 
0.467 0.259 45% 1275 1532 18 C 003 
0.437 0.24 45% 1410 1653 21 D 004 
0.444 0.244 45% 1478 1688 24 E 005 
0.473 0.285 40% 1502 1865 27 F 006 
0.462 0.279 40% 1541 1909 30 G 007 
0.455 0.251 45% 1551 1997 33 H 008 

 
Previous results in tables (5, 6, 7) could show in figures (10, 11, 12), to relent comparison with warp tension and 

cloth specifications. 

Figure 10: The Relation between Warp Tension and Load Applied Toward Warp, for Deferent Weaves 

Figure 11: The Relation between Warp Tension and Load Applied Toward Weft, for Deferent Weaves 

Figure 12: The Relation between Warp Tension and Lost Weight, for Deferent Weaves 

From Figures (10, 11, 12) shown: 

The relationship between the weave float and warp tension is a direct relationship. 

To explain the previous result we must enumerate the number of intersections between warp and weft yarns by 

NedGraphics program. As the difference between the three weaves Satin (1/7 - 1/15 - 1/23) is only in Chenille weave, 

where assistance yarn weave is identical for all weaves as plain 1/1, the comparison is just between Chenille weave. 

On the other hand the number of intersections must enumerate occurring in each of the three weaves within a 

unified measure of a weave paper, and the measurement of paper from complications of  three weaves measurements (8- 

16- 24). Correct measurement is 48 × 48, as is evident in the figure 13. 
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Figure 13: Comparison between Satin (8- 16- 24) 

After enumerating the number of intersections occurring within each of the three weaves, the results can be 

scheduled within the table 8: 

Table 8: the Amount of the Number of Intersections per Show 

Float 
Magnitude 

Intersections 
No. 

8 12 
16 6 
24 4 

 

 

Figure 14: Relationship between Numbers of Intersections and Float Magnitude 

From figure 14, the relationship between number of intersections (changes) and the amount of float in weave is an 

inverse relationship. 

As the number of intersections will increase that means the amount required from the yarn warp length will 

increase, and this is what leads to increased tension applied to the yarn warp, and this explains the results we have 

obtained. It whenever the amount of float fell in a weave, whenever it is better to reduce the warp tension. 

The length of the warp thread needed to complete the process of weaving for Satin 8 greater than the length 

required warp thread for Satin 16 greater than the length required for the warp thread for Satin 24.As it shown in figure 15.  

 

Figure 15: Cross-Section for Three Tested Weaves 
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Effect of Weft Type on Warp Tension 

Fixed Variables are as Follows: 

• Warp Density: 66 thread/cm 

• Warp Type:  Polyester DTY  

• Warp Count:  60 Nm 

• Weft Density: 28 pick/cm 

• Weft Count:  Chenille 4Nm, polypropylene 30 Nm 

• Weave structure: complex one, consists of Satin 1/23 for Chenille yarn, and plain 1/1 for polypropylene thread.  

The types of tested yarns were (Acrylic, Polyester, Microfiber), because they are the most widely used in Chenille 

cloth. 

Table 9: Results for Polyester Chenille 

Weight 
before 
Test(gr) 

Weight 
after 
Test(gr) 

Weight 
Lost (%) 

Load 
Toward 
weft (N) 

Load 
Toward 
warp (N) 

Warp 
Tension 
(cN/tex) 

Sample 

0.536 0.252 53% 1495 1943 12 A 001 
0.534 0.339 37% 1621 2048 15 B 002 
0.537 0.37 31% 1666 2111 18 C 003 
0.529 0.363 31% 1732 2159 21 D 004 
0.539 0.352 35% 1621 2089 24 E 005 
0.525 0.346 34% 1538 1578 27 F 006 
0.526 0.353 33% 1482 1250 30 G 007 
0.53 0.348 34% 1275 789 33 H 008 

 
Table 10: Results for Microfiber Chenille 

Weight 
before 

Test(gr) 

Weight 
after 

Test(gr) 

Weight 
lost (%) 

Load 
Toward 
weft (N) 

Load 
Toward 
warp (N) 

Warp 
Tension 
(cN/tex) 

Sample 

0.528 0.172 67% 972 1890 12 A 001 
0.534 0.249 53% 1054 1997 15 B 002 
0.541 0.319 41% 1184 2076 18 C 003 
0.532 0.327 39% 1322 2122 21 D 004 
0.533 0.334 37% 1303 2043 24 E 005 
0.527 0.327 38% 1253 1630 27 F 006 
0.542 0.331 39% 1054 1104 30 G 007 
0.536 0.293 45% 899 707 33 H 008 

 
Table 11: Results for Acrylic Chenille 

Weight 
before 

Test(gr) 

Weight 
after 

Test(gr) 

Weight 
Lost (%) 

Load 
Toward 
Weft (N) 

Load 
Toward 

Warp (N) 

Warp 
Tension 
(cN/tex) 

Sample 

0.54 0.356 34% 1732 1864 12 A 001 
0.538 0.394 27% 1771 2094 15 B 002 
0.529 0.4 24% 1808 2143 18 C 003 
0.528 0.396 25% 1967 2188 21 D 004 
0.539 0.427 21% 1874 2221 24 E 005 
0.554 0.427 23% 1854 2054 27 F 006 
0.533 0.387 27% 1754 1584 30 G 007 
0.537 0.387 28% 1666 1125 33 H 008 
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Previous results in tables (9, 10, 11) could show in figures (16, 17, 18), to relent comparison with warp tension 

and cloth specifications.  

Figure 16: Toward Applied Load and Tension Warp between Relation the Types Yarn Weft Deferent for 

warp, 

Figure 17: Toward Applied Load and Tension Warp between Relation the Types Yarn Weft Deferent for 

warp, 

Figure 18: The Relation between Warp Tension and Lost Weight, for Deferent Weft Yarn Types 

From Figures (16, 17, 18) Shown: 

Of the experiments' results, we find that it does not affect the type of the weft on wrap tension. 

Where the change is for the weft type only, with the installation of all the other variables, we note that the best 

types of yarn is by acrylic then polyester, followed by microfiber. 

There is no relationship between the weft type and required length of warp thread or the number of intersections 

occurring between warp and weft. Therefore it goes without saying that there is no effect to the weft type on warp tension. 

As for why the acrylic is the best yarn followed polyester then microfiber, reason for this is due to the surface of 

the yarn capillary, where acrylic is characterized by a surface that is capable to cohesion with the filaments of warp yarn. 

which explains the high strength of the sample interruption toward the warp and weft, addition large resistance to friction 

test. 

Effect of Weft Count on Warp Tension 

Fixed Variables are as Follows: 

• Warp Density: 66 thread/cm 

• Warp Type:  Polyester DTY  

• Warp Count:  60 Nm 

• Weft Density: 28 pick/cm 

• Weft Type: primary weft is Chenille polyester, auxiliary weft is polypropylene thread (continues filaments). 

• Weave structure: complex one, consists of Satin 1/23 for Chenille yarn, and plain 1/1 for polypropylene thread.  

While the count of primary yarn (will Chenille) only, as a wide useful counts (4Nm - 6Nm - 8Nm), while the 

count of auxiliary yarn often be 30 Nm steadily. 

Table 12: Results for 4 Nm Count 

Weight 
before 

Test(gr) 

Weight 
after 

Test(gr) 

Weight 
lost (%) 

Load 
toward 
weft (N) 

Load 
Toward 
warp (N) 

Warp 
Tension 
(cN/tex) 

Sample 

0.58 0.431 26% 1788 2189 12 A 001 
0.563 0.413 27% 1717 2212 15 B 002 
0.573 0.404 29% 1712 1976 18 C 003 
0.579 0.413 29% 1640 1743 21 D 004 
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Table 12 – Cond., 
0.562 0.387 31% 1549 1643 24 E 005 
0.582 0.402 31% 1438 1128 27 F 006 
0.562 0.38 32% 1390 786 30 G 007 
0.57 0.374 34% 1316 539 33 H 008 

 
Table 13: Results for 6 Nm Count 

Weight 
before 

Test(gr) 

Weight 
after 

Test(gr) 

Weight 
Lost 
(%) 

Load 
Toward 
Weft (N) 

Load 
Toward 
warp (N) 

Warp 
Tension 
(cN/tex) 

Sample 

0.41 0.199 51% 953 1639 12 A 001 
0.402 0.218 46% 1129 1888 15 B 002 
0.389 0.218 44% 1249 2041 18 C 003 
0.422 0.262 38% 1313 2144 21 D 004 
0.411 0.232 44% 1386 2089 24 E 005 
0.379 0.202 47% 1202 1459 27 F 006 
0.383 0.199 48% 1005 1140 30 G 007 
0.395 0.206 48% 943 711 33 H 008 

 
Table 14: Results for 8 Nm Count 

Weight 
before 

Test(gr) 

Weight 
after 

Test(gr) 

Weight 
Lost 
(%) 

Load 
Toward 
Weft (N) 

Load 
Toward 

Warp (N) 

Warp 
Tension 
(cN/tex) 

Sample 

0.321 0.092 71% 547 1424 12 A 001 
0.333 0.125 62% 611 1479 15 B 002 
0.301 0.113 62% 638 1643 18 C 003 
0.296 0.117 60% 793 1763 21 D 004 
0.312 0.136 56% 875 1777 24 E 005 
0.34 0.17 50% 922 1843 27 F 006 
0.328 0.164 50% 983 1919 30 G 007 
0.314 0.13 59% 1011 1980 33 H 008 

 
Previous results in tables (12, 13, 14) could show in figures (19, 20, 21), to relent comparison with warp tension 

and cloth specifications. 

Figure  :19 the Relation between Warp Tension and Load Applied Toward Warp, for Deferent Weft Yarn Counts 

Figure  :20 the Relation between Warp Tension and Load Applied Toward Weft, for Deferent Weft Yarn Counts 

Figure : 21 the Relation between Warp Tension and Lost Weight, for Deferent Weft Yarn Counts 

From Figures (19, 20, 21) Shown: 

The relationship between weft count with warp tension is a direct correlation.  

Decrease the weft count will increase the yarn diameter, then will require a larger length of warp to complete the 

weave structure, thus increase warp tension, which requires to decrease the tension applied to the warp yarns. 

As shown in figure 22, three cross-section of the count of tested yarns, by all means with fixed weave structure, 

the figure shows that the length of warp yarn it required the complete the overlap with weft yarn increases when the weft 

diameter increases. 
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Figure 22: Cross-Section for Three Tested Yarns 

CONCLUSIONS 

• The relationship between weft density and warp tension is an inverse relationship. 

• The relationship between weave float and warp tension is an direct relationship. 

• There are no effect of the weft type on warp tension. 

• The relationship between weft count and warp tension is an direct relationship 

REFERENCES 

1. Schmitt R (2001) Self-optimising Production Systems. 

2. Keller H (1943) Measuring the warp tension during weaving. University of Zurich, Switzerland.  

3. Schlichter S (1987) The influence of individual Machining the motion and force gradients in warp and weft. 

Technical Hochsch Germany. 

4. De Weldige E (1996) Process simulation of warp tension. Techn Hochsch, Germany. 

5. Chen M (1998) Computer-aided optimization of the weaving process and warp tension. Stuttgart Univ, Germany. 

6. Mirjalili SA (2003) Computer Simulation of Warp Tension on a Weaving Machine. J Text Eng 49: 7-13. 

7. Beitelschmidt M (2000) Simulation of warp and cloth forces in weaving machines. Melliand Textilberichte 81: 

45-48. 

8. Großmann K, Mühl A, Löser M (2007) Integrated take-up system for weaving of space preforms for textile-

reinforced composite structures. ZWF Journal of economical Factory Operation 102: 216-221. 

9. Klöppels M, Gries T, Bösing T, Pothoff PJ (2002) Practical Trial of the Freely Programmable Active Back Rest 

Roller System. Melliand International 8: 115-116. 

10. Çelik Ö, Eren R (2014) Mathematical analysis of warp elongation in weaving machines with positive backrest 

system. TEKSTİL ve KONFEKSİYON 24: 56-65. 

11. Wolters T (2003) Improved Web machine installing by simulation calculation. Techn. Hochsch, Diss, Germany. 

12. Karoline M, Rolf S, Jan M, Gerald H, Chokri C (2013) Simulation of the yarn transportation dynamics in a warp 

knitting machine. Textile Research J 83: 1251-1262. 

13. Adanur S (2001) Handbook of weaving. Taylor and Francis, Boca Raton, London, New York. 



20                                                                                                                                  Zitouni  Azari, Nawar Kadi & Amer  Karnoub  

 
www.tjprc.org                                                                                                                                                editor@tjprc.org 

14. Gloy YS, Renkens W, Kato S, Gries T (2012) Simulation of warp tension for power looms. 

15. Milkov M, Kyosev Y (2000) Mechano-techological modelling of system “warpfabric” on the weaving looms. 

Application of Mathematics in Engineering and Economics 25: 137-140. 

16. Wulfhorst B, Schneemelcher S (1990) Analysis of the dynamic loading of dobbies. Textile Praxis International 8: 

831-838. 

17. Hättenschwiler P, Pfeif.fer R, Schaufelberger J (1984) The tensile strength of yarns. 

18. www.mathworks.com. 

19. Adami J (2007) Fuzzy Logic, Neural Networks and Evolutionary Algorithms.  

20. Veit D (2010) Simulation in textile technology: Theory and applications. Woodhead Publishing, Cambridge, UK. 

21. Wolters T, Wulfhorst B (2000) Identifying practice-oriented quality criteria for intelligent adjustment aids for 

looms. 

22. Byrd RH, Mary EH, Nocedal J (1999) An Interior Point Algorithm for Large-Scale Nonlinear Programming. 

SIAM Journal on Optimization 4: 877-900. 

23. Coleman TF, Li Y (1996) An Interior, Trust Region Approach for Nonlinear Minimization Subject to Bounds. 

SIAM Journal on Optimization 6: 418-445. 

24. Zingg D, Nemec M, Pulliam P (2008) A comparative evaluation of genetic and gradient-based algorithms applied 

to aerodynamic optimization .Revue European Computational Mechanics 17: 103-136. 

25. Textiles - Tensile properties of fabrics - Part 1: Determination of maximum force and elongation at maximum 

force using the strip method. ISO 13934-1:2013. 

26. Textiles - Fabrics - Determination of mass per unit area using small samples. ISO 13934-1:2013. 

27. Testing of textiles, determination of yarn length ratios in woven and knitted fabrics. ISO 13934-1:2013. 

28. Textiles - Determination of permeability of fabrics to air. EN ISO 9237:1995. 

29. Neumann, Florian; A method for reducing the ripple of tissue edges Aachen, Technical Hochsch, Diss, 2013...; 

Zugl. Aachen: Shaker-2013. [30] Osthus T, De Weldige E, Wulfhorst B (1995) Reducing set-up times and 

optimizing processes by the automation of setting procedures on looms. Mechatronics 2-3: 147-163. Citation: 

Gloy 


