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Abstract

�e paper deals with the analysis of physical 

and mechanical properties of fabrics woven 

in four-end twill and eight-end sateen weaves 

from the same materials and under the same 

weaving conditions. �e purpose of the analysis 

was to give insight into these properties, which 

might help designers in the selection of appro-

priate weaves to achieve visual as well as phys-

ical and mechanical properties of end prod-

ucts required during the use. For the purposes 

of the research 12 samples of fabrics in seven 

weaves were designed and woven. �e samples 

were classi�ed into three groups in dependence 

of the weaving method and constructional pa-

rameters. �e samples of the �rst and second 

group were made on industrial loom with the 

preset warp density 46 ends/cm and the linear 

density of the warp 17 × 2 tex. �e samples of 

the �rst group were woven with the same yarn 

in the we�, only that the yarn was not sized, 

and with the we� density 26 picks/cm, where-

as the samples of the second group had the lin-

ear density of the we� 25 × 2 tex and the we� 

density 18 picks/cm. �e third group was wo-

ven on laboratory loom with the warp densi-

ty 40 ends/cm and the we� density 26 picks/cm 
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-

tkanin, kot so žakarske, ki so bile v preteklosti ozko grlo, pripra-

va vzorca in njegova izdelava postala časovno nezahtevna, po ka-

-

nosti, kot so:

- –

- –

 –

- –

-

-

-

-

-

-

with the same yarn in the warp and we� 17 × 

2 tex. In the �rst group, which comprised sev-

en samples, four of them were woven in twill 

weave (we�-faced twill and double-faced twill, 

and its broken variants in the repeat) and three 

of them in eight-end sateen (we�-faced sateen 

and two versions of reinforced sateen). �e fab-

rics of the second group were woven in twill 

and broken twill weaves, and the fabrics of the 

third group were woven in sateen weaves. �e 

research included investigations of construc-

tional, physical and mechanical properties of 

woven samples. It has been found that in the 

case of identical constructional parameters and 

weaving conditions the selection of weave con-

siderably a!ects physical and mechanical prop-

erties of fabrics. Industrially manufactured 

fabrics in twill weave achieved for more than 

100 N higher breaking forces in the warp direc-

tion than the fabrics woven in sateen weave. In 

the we� direction, industrially manufactured 

twill fabrics achieved only 45 N higher strength 

than the fabrics woven in sateen weave. �e 

breaking elongation of fabrics woven in twill 

weave was two to two and a half times high-

er in the warp direction than in the we� di-

rection. Breaking elongations of fabrics in sa-

teen weave in the warp and we� direction only 

slightly di!ered; they were of the same order of 

magnitude. Weaving conditions as well as use 

of industrial or laboratory looms also a!ect-

ed physical and mechanical properties. Fabrics 

made under laboratory conditions achieved 

better mechanical properties than industrial-

ly manufactured fabrics, which can be attrib-

uted to lower stresses and consequently, smaller 

damages during the weaving process.

�e research can help designers to select appro-

priate weaves when designing structural pat-

terns (sha� and jacquard fabrics) which will 

in addition to visual characteristics and e!ects 

impart also appropriate physical and mechani-

cal properties to the manufactured fabrics.

Keywords: fabric, twill weave, sateen weave, 

physical properties, tensile properties of fab-

rics
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se lahko izvaja v treh oblikah: vzorčenje z barvo, vzorčenje s struk-

-

delih vzorca uporabljajo različne vezave, ki se po svojih lastnostih 

-

-

-

-

vezava, je za strukturno vzorčenje enoslojnih tkanin redkeje pri-

-

2.1 Značilnosti keper vezav
Osnovna značilnost keper vezav je, da istovrstne točke tvorijo tako 

-

-

-

-

-

ranje niti je pri obojestranskih keprih za dve niti pri osnovnih/vot-

 –

- –

- –

- –

 –

1 Introduction

In the last decade, exceptionally great progress 

has been made in the weaving technology both 

in the area of the preparation for weaving and 

the weaving process itself as well as in the area 

of predicting visual appearance and proper-

ties of woven fabrics. CAD/CAM systems have 

developed to such a degree that for particular 

types of fabrics, such as Jacquard fabrics, which 

represented a bottleneck in the past, designing 

of patterns and their manufacture has become 

a time non-consuming and, in terms of quality, 

extremely reliable operation which o!ers lots of 

bene�ts such as:

possibility to manufacture patterns which  –

have been ordered by customers on the basis 

of their visual appearance, 

easier storage and, if necessary, exact repro- –

duction of the patterns, or manufacture in 

time intervals according to the requirements 

of customers,

possibility of three-dimensional view of the  –

fabric use,

possibility to quickly change patterns and the  –

possibility of cooperation of customers in the 

process of pattern designing. [1, 2, 3]

Unfortunately, predicting of physical and me-

chanical properties of raw and �nished fab-

rics is far below the level of such visualization 

[4, 5, 6, 7, 8]. As a consequence of growing and 

sometimes even exclusive use of computer-aid-

ed programs in designing of fabrics, the level of 

urgently needed knowledge about physical and 

mechanical properties which can be achieved 

by selecting particular weaves at structural 

patterning, has been constantly lowering. �is 

problem is still more obvious when di!erent 

weaves are combined in the structure of sha� or 

Jacquard patterns. For this reason a compara-

tive analysis of physical and mechanical proper-

ties of fabrics woven in twill and sateen weaves 

with the same constructional parameters and 

under the same weaving conditions has been 

carried out.

To know the principles of individual weaves 

and, consequently, their in"uence on physical 

and mechanical properties of fabrics is highly 

important also in the area of technical textiles 

planning.
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 –

2.2 Značilnosti vezav atlas
Osnovna značilnost vezav atlas je, da so osnovnega/votkovnega 

-

-

-

-

-

ojači 

-

-

-

-

-

 –

doseganje največje trdnosti in pokritosti tkanin na račun naj-

-

- –

 –

 –

 –

3.1 Materiali za preiskavo

-

-

2 Theoretical Part

Patterning of fabrics woven from identically or 

di!erently coloured threads can be carried out 

in the following three ways: by using colour, by 

using structure, and by using structure and col-

our at the same time. It is structural pattern-

ing, which produces discreet visual e!ects and 

patterns without using coloured threads. Struc-

tural patterning uses di!erent weaves in partic-

ular parts of the pattern, the features of which 

should not di!er considerably [1]. Higher dif-

ferences in the features of weaves lead to vari-

ous degree of warp and we� crimp the result of 

which is either di#cult or even impossible man-

ufacture (too dense fabric in one part and too 

thin in the other part, too high slay beat-up, in-

creased number of defects and breaks, prob-

lems with selvedges, low production e#ciency) 

or improper properties of a fabric (slipping of 

threads and too large "oating, stretching of fab-

ric, deterioration of properties during care and 

washing, insu#cient breaking force and elonga-

tion…) [9]. �is is why the warp and we� ef-

fects of one and the same or very similar weave 

are mostly used in structural patterning. Since 

plain weave is a double-faced weave, it is less 

convenient for structural patterning of one-ply 

fabrics; it is convenient only with appropriate 

thread count and reeding, which consider the 

characteristics of other weaves used in the com-

bination. Most frequently used weaves for struc-

tural patterning of one-ply fabrics are twill and 

sateen weaves and their variants. 

A basic typical feature of twill weaves is that in-

terlacing points create the so-called rays which 

can run either from the right to the le� or in 

the opposite direction, from the le� to the right. 

�ese rays can be broken, conical, interlaced, or 

manipulated in any other way. Four-end twills 

are undoubtedly mostly used among twills. In 

the family of twills they are immediately a�er 

the three-end twill, the smallest possible twill 

called laskas. Four-end twills can be woven in 

we�-faced, warp-faced or double-faced e!ect 

with the rays running to the right or to the le�, 

which can be broken also in the repeat. �ey 

have a checkered pattern with two interlacings 
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on four threads. �read "oating of double-faced 

twills is for two threads, and that of warp-faced 

and we�-faced twills for three threads. 

In dependence of the �neness of warp threads, it 

is possible to draw-in two or four threads in the 

reed dent. Due to the mentioned properties, twill 

weaves are exceptionally suitable for structural 

patterning. �eir advantages are the following:

high frequency of interlacing – the highest af- –

ter plain and laskas weaves – high compact-

ness of fabric – good physical and mechani-

cal properties;

patterning with warp-faced and we�-faced  –

e!ect with the same or di!erent �neness and 

densities of the warp and we� threads – use 

of di!erent yarns in the warp and we� and 

maximum output setting of loom;

patterning also with a double-faced look –  –

di!erent directions of rays, combination of 

oriented and broken twill;

possibility of combination with plain weave  –

and eight-end sateen by using proper setting 

as they have even checkered pattern;

possibility of patterning also with di!erently  –

coloured yarn – patterns made still more dis-

Table 1: Classi�cation of individual fabrics into groups, their numbers and abbreviated marks

 Group Weave Group Weave
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Oznake vzorcev in konstrukcijske značilnosti so podane v pregle-

3.2 Preiskovalne metode
-

-

-

tinctive by means of colour or raye patterns 

[10, 11].

A basic typical feature of sateen weaves is that 

they have warp-faced/we�-faced e!ect and 

that interlacing points do not touch one anoth-

er. Eight-end sateen is the second most used sa-

teen weave, immediately a�er �ve-end sateen 

(the smallest possible sateen). Six-end variants 

exist only in irregular form, whereas seven-end 

sateen can hardly be combined with any oth-

Table 2: Constructional parameters and weaving conditions of investigated samples 

Weave Group Sizing

industrial yes

cotton

laboratory no

Table 3: Measured values of constructional and physical properties

Warp 
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-

er weave. When designing patterns, one sateen 

weave is usually combined with another sateen 

weave (warp-faced and we�-faced e!ect) and 

very rarely with other weaves. �e only pos-

sible combination is with plain and four-end 

twills. Eight-end sateen can have either warp-

faced or we�-faced e!ect. It can be hardly com-

pared with four-end twills, particularly due the 

size of repeat (two times higher) and the size 

of thread "oating (7 threads). Reinforced vari-

ants can reduce "oating in one direction almost 

to that of twills and for one or two threads in 

the other direction. By reinforcing A 1/7 Z
3 

for 

Table 4: Tensile properties of threads extracted from fabrics and of fabrics

Warp Warp

one point to the right, Douchester weave is ob-

tained which has the frequency of interlacing in 

the warp direction four times on eight threads 

(same as twills) and "oating for two and four 

threads successively. In the we� direction, it in-

terlaces only two times (same as the warp sa-

teen) and "oats for six threads. By reinforcing 

the warp sateen for one thread to each point di-

agonally, Soley weave is obtained which inter-

laces four times in both the warp and we� di-

rection (same as twills) and "oats for one and 

�ve threads successively. It should be mentioned 

that in the case of certain products, which are 

raised during subsequent �nishing processes, 

threads "oating is one of the most important 

factors which regulate thickness, porosity and 

thermoregulation properties of fabrics. 

5.1 Analiza sprememb konstrukcijskih in �zikalnih lastnosti 

-

-
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�e advantages of sateen weaves are the follow-

ing:

possibility of weaving with high densities (the  –

highest possible densities), maximum fabric 

strength and coverage due to the highest den-

sities (as a result, physical distances of "oat-

ing become shorter), maximum surface cov-

erage;

patterning with warp-faced and we�-faced  –

e!ect with the same or di!erent �neness of 

the warp and we� threads;

possibility of combinations with plain and  –

four-end twills by using a suitable setting be-

cause they have even checkered patterns;

suitability of fabrics for one-sided or double- –

sided raising;

possibility of patterning with a di!erent  –

thread colour to achieve more distinctive 

patterns by means of colour or raye patterns, 

and also small, clear longitudinal or trans-

versal stripes of unequal width [10, 11]. 

3 Experimental Part

Twelve samples in seven di!erent weaves were 

woven for the purposes of the research. As in-

dividual samples were identical in some con-

structional parameters but di!erent in oth-

ers, they were classi�ed into three comparative 

groups. �e �rst group marked T1 (fabrics of 

the �rst group) contained samples No. 1 to 7 

which were woven in the width of 1.6 m on in-

dustrial looms Wamatex in the factory Tek-

stina Ajdovščina with the we� insertion rate 

500 p/min. Warp threads used in these sam-

ples were made of sized yarn 17 × 2 tex. We� 

threads were of the same, but unsized yarn. �e 

warp threads density was preset to 46 ends/cm 

and that of the we� threads to 26 picks/cm. �e 

only di!erence between samples was the weave. 

�e �rst four samples were woven in four-end 

twills (we�-faced/warp-faced and double-faced 

twills and their broken variant in repeat), sam-

ples 5, 6 and 7 were woven in eight-end sa-

teen, eight-end sateen reinforced for one thread 

to the right (Douchester) and diagonally (So-

ley). �e second group marked T2 (fabrics of 

the second group) contained only two samples, 

i.e. No. 8 and 9, which had the same construc-

Figure 1: Graphical presentation of the change of warp (Tt1) and 

we� (Tt2) threads �neness

Figure 2: Warp and we� crimp of investigated samples, where T1-

AVER, T2-AVER, T3-AVER means average value of all samples in 

group, T1-T aver means average value of twill woven fabrics and 

T1-S aver means average value of sateen woven fabrics
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tional parameters and were manufactured un-

der the same conditions as samples No. 1 and 

2 from the �rst group; the only di!erence was 

the �neness and density of the we� which was 

25 × 2 tex and 18 picks/cm, respectively. Sam-

ples No. 8 in 9 served for comparison with sam-

ples No. 1 and 2 and for estimation of how the 

changed constructional parameters in the we� 

a!ected physical and mechanical properties 

of a fabric. �e third group marked T3 (fab-

rics of the third group) contained samples No. 

10, 11 and 12 which were woven in the same 

weaves as samples No. 5, 6 and 7 only that they 

were woven with the warp density 40 ends/cm, 

that warp threads were not sized and that they 

were woven in the width 60 cm on laboratory 

looms with the we� insertion rate 100 p/min. 

�e purpose of the third group of samples was 

to evaluate comparatively the e!ect of changed 

constructional parameters (warp density) and 

sizing as well as of weaving conditions (we� 

insertion rate) on the properties of woven raw 

fabrics. Marks and constructional parameters 

of samples are presented in Tables 1 and 2.

Physical properties, real linear density of yarn 

in the fabric, warp and we� crimp, mass per 

square meter and thickness of the fabric were 

measured. All measurements were carried out 

in compliance with the standard. Tensile prop-

erties such as breaking force (Fp) and breaking 

elongation (Ep) of threads extracted from the 

fabric as well as breaking force (Ft) and break-

ing elongation (Et) of fabrics in the warp and 

we� direction were measured. �e measure-

ments of tensile properties of yarns and fabrics 

were made on Instron 5567 dynamometer in 

compliance with SIST EN ISO 13934 standard.

4 Results 

�e results of measurements of real values of 

constructional parameters (warp and we� den-

sity, linear density of the warp and we�) and 

physical properties (warp and we� crimp, mass 

per square meter and thickness) are presented 

in Table 3. Tensile properties (breaking force 

and breaking elongation) of threads extracted 

from the fabrics and tensile properties of fabrics 
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Figure 3: �ickness of investigated samples

720 

730 

740 

750 

760 

770 

780 

790 

800 

810 

 K1/3  L.K1/3  L.K2/2  K2/2  A1/7 OA1 OA2 

F
p

2
 (

cN
) 

WEAVE 

T1 
T1 - AVER 
T1 - T aver 
T1-S aver 
T2 
T2 - AVER 
T3 
T3 - AVER 

790 

800 

810 

820 

830 

840 

850 

860 

 K1/3  L.K1/3  L.K2/2  K2/2  A1/7 OA1 OA2 

F
p

1
 (

cN
) 

WAEAVE 

T1 
T1 - AVER 
T1 - T aver 
T1-S aver 
T2 
T2 - AVER 
T3 
T3 - AVER 

Figure 4: Breaking force of warp (Fp1) and we� (Fp2) threads ex-

tracted from fabrics



Primerjalna študija �zikalno mehanskih lastnosti tkanin v vezavah keper in atlas

Tekstilec, 2010, letn. 53, št. 1–3, str. 33–49 

42

-

-

Stkanje je pri vseh industrijsko stkanih tkaninah v vezavah keper 

-

-

-

nje tkanin v vezavi atlas je po osnovi in votku približno enako, skr-

-

-

(breaking force and breaking elongation) are 

presented in Table 4. 

5 Discussion

It is evident in Table 3 and Figure 1 that the 

linear density of sized threads (�rst nine sam-

ples) was approximately 37 tex, which means 

that the linear density increased by slightly less 

than 10% on average due to applied starch. In 

the case of unsized warp of samples No. 10, 11 

and 12, the linear density of the warp threads 

was very close to the declared values, i.e. 34 

tex, which means that due to laboratory weav-

ing conditions (minimum stresses), the threads 

did not stretch and change their linear densi-

ty. �e same applied for the linear density of 

the we� threads of laboratory woven samples. 

However, in the case of industrially woven sam-

ples, the �neness of the we� threads decreased 

from the declared 34 tex to about 32.5 tex due 

to high stresses and deformations occurred dur-

ing we� insertion.

In all cases the warp density increased in com-

parison with the preset value. As expected, the 

increase was the highest in samples No. 5, 6 and 

7 woven in sateen weave as this weave enables 

higher thickening of threads than twill weaves. 

�e same trend could be noticed in samples No. 

10, 11 and 12 woven on laboratory looms. It 

is interesting, however, that the we� density of 

laboratory woven samples did not change at all 

in comparison with the preset value; in indus-

trially woven samples No. 5 and 7 it was even 

lower than the preset value. �is was not the 

case with the fabrics woven in twill weaves with 

the exception of the we� density of sample No. 

4. As a rule, both densities increased and devi-

ated only to a smaller extent. 

�e warp crimp of all industrially woven fab-

rics in twill weave was much higher than the 

crimp. On average, the percentage of warp 

crimp was about 10% and the percentage of 

we� crimp about 3%. �is can be attributed to 

high we� insertion rate due to which the we� 

tension was considerably higher than the warp 

tension (this is proved by the change of the we� 

threads �neness). At the same time, all fabrics 
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extracted from fabrics
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-

-

-

liko, saj sta bili vsoti odstotka stkanja in skrčenja približno enaki, 

-

-

-

5.2 Analiza in primerjava sprememb nateznih lastnost 
 prej, izvlečenih iz tkanin 

-

-

in twill weave interlaced two times more fre-

quently than the fabrics in eight-end sateen. 

�e warp crimp and we� crimp of the fabrics 

in sateen weave were approximately equal in 

the warp and we� direction; the crimp was by 

a half percent approximately higher than the 

warp crimp (warp crimp = 5%, we� crimp = 

5.5%). �e same occurred in the fabrics wo-

ven under laboratory conditions where both 

the warp and we� crimp were by approximate-

ly one percent higher (warp crimp = 5.5%, we� 

crimp = 6.5%). 

As expected, the thickness of a fabric depended 

on the length of "oating of individual threads 

in the weave. Four-end twill (cirkas) and its 

broken variant (tiefel) with "oating over two 

threads had the lowest thickness, i.e. about 0.5 

mm. �e thickness of warp-faced/we�-faced 

four-end twill and its broken variant with the 

"oat over three threads was about 0.52 mm. 

�e thickness of industrially woven sateens 

with "oats over seven, six or �ve threads was 

about 0.55mm, same as that of broken twills, 

which had coarser we� threads. Laboratory wo-

ven fabrics in sateen weave were about 0.65mm 

thick despite of having lower warp count than 

industrially woven fabrics.

�e mass per square meter of industrially wo-

ven samples did not di!er considerably as the 

sums of the warp and we� crimp percentages 

were almost the same, i.e. about 13% in twills 

and 10%–11% in sateens. It is logical that 

the mass per square meter of fabrics in sateen 

weaves was lower, namely, due to lower warp 

densities, their mass per square meter was also 

accordingly lower. 

It is evident in Table 4 and Figure 4 a) that 

among industrially woven samples the warp 

threads extracted from fabric No. 5 (eight-

end sateen) achieved the highest residual ten-

sile force and the lowest residual breaking elon-

gation at the same time (probably due to we� 

beat-up at open shed and minimum thread 

change in the shed). Lower residual force was 

achieved by the warp threads extracted from 

samples No. 8 and 9 (the second group), which 
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Figure 6: Breaking force of fabrics in warp (Ft1) and we� (Ft2) di-

rection
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Figure 7: Breaking elongation of fabrics in warp (Et1) and we� (Et2) 

direction

had lower number of cycles (the lowest we� 

beat-up) due to lower we� density. 

Still lower residual force was achieved by the 

threads extracted from samples No. 2, 1, 3 and 

4 woven in twill and broken twill weaves which 

were followed by samples No. 6 and 7 woven in 

sateen weaves which had the same number of 

interlacings in the warp direction as twills. 

Despite of lower number of warp threads the 

residual breaking force of the warp threads of 

laboratory woven fabrics in sateen weaves was 

higher for about 20 cN in comparison with 

samples No. 6 and 7 because the threads were 

less stressed on laboratory looms, weaving proc-

ess was slower and as a result, the threads were 

less damaged. 

�e residual breaking elongation of the warp 

threads of all samples (with the exception of sam-

ple No. 5) exceeded the value of 5%. All threads 

extracted from laboratory woven fabrics had the 

breaking elongation above 5.5% (Figure 5 a)).

�e residual breaking force of the we� threads 

of industrially woven fabrics was for about 50 

cN lower than that of the warp threads (about 

755 cN). It is understandable if we know that 

the warp was not sized and the we� insertion 

rate was high, the result of which was decreased 

breaking force of threads. It is also proved by the 

fact that the residual breaking force of the we� 

threads of laboratory woven fabrics was approxi-

mately the same as the breaking force of the warp 

threads extracted from fabrics and for about 40 

cN higher than the residual breaking force of the 

we� threads of industrially woven fabrics. 

Breaking forces of the threads extracted from 

fabrics of the second group were higher, i.e. 

about 1100 cN due to higher linear density of 

their we�, i.e. 50 tex (Figure 4 b)).

Residual breaking elongations of the we� 

threads of all samples were lower than those of 

the warp threads which is seen in Figure 5 b), 

and achieved the value under 5%; the exception 

was sample No. 10 with the value higher than 

5%, i.e. 5.3%, and samples No. 8 and 9 with the 

value very close to 5% (about 4.9%).

It is evident in Table 4 and Figure 6 a) that 

among industrially woven fabrics the high-
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Table 5: Visual appearance of fabric and its tensile properties (breaking force and breaking elongation)
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est breaking forces were achieved by the fab-

rics woven in double-faced twill weave and 

double-faced broken twill (LK2/2 and K2/2). 

�e explanation lies in the shortest and con-

stant "oating over two threads as well as in the 

most frequent and regular interlacing with we� 

threads. �e breaking forces in the warp direc-

tion of fabrics woven in twills (K1/3) and bro-

ken twill1/3 (LK1/3) weaves were only slightly 

lower than those achieved by broken twill 2/2 

and twill 2/2.

�e breaking force of fabrics in sateen weave was 

for more than 100 N lower than the breaking 

force of fabrics woven in twill weave, and that 

of laboratory woven samples was even lower for 

additional 200 N due to lower warp density. 

�e most distinguishable among fabrics woven 

in sateen weaves (samples No. 6 and 12) was 

Douchester which achieved the highest breaking 

elongations in the warp and we� direction (by 

approximately 2% higher than other fabrics in 

 

×
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Table 5: Visual appearance of fabric and its tensile properties (breaking force and breaking elongation)
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tudi iz dejstva, da je preostala pretržna sila votkov pri laboratorij-
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sateen weave) and the highest breaking force in 

the we� direction of both industrially and lab-

oratory woven samples. In the case of labora-

tory woven samples, Douchester achieved also 

the highest breaking force in the warp direction, 

which was for 20 cN lower than that of indus-

trially woven samples. Such properties are at-

tributed to a special arrangement of reinforc-

ing points in eight-sateen weave which reduces 

the length of "oat to two and six threads in the 

warp direction and makes the interlacing fre-

quency equal to that of twill weaves, i.e. four 

interlacings on eight threads. In the we� direc-

tion, however, the number of interlacings re-

mained two on eight threads and the "oating of 

we� threads was uniform, i.e. six threads.

Table 5 shows how fabrics with almost identical 

visual appearance have di!erent tensile proper-

ties in dependence of the weave, which justi�es 

the purpose of the investigation.

6 Conclusions

On the basis of the results of the investigation it 

can be concluded that the weave and weaving 

conditions can considerably a!ect mechanical 

properties of fabrics. When fabrics are used for 

clothing purposes, the di!erences in mechanical 

properties are not so important. However, when 

fabrics are designed for technical purposes, such 

di!erences may be of vital importance. 

Due to the high we� insertion rate, all fabrics 

woven on industrial looms were exposed to high 

stresses and deformations during weaving, which 

re"ected in the change of the we� threads line-

ar density and minor we� crimp. �is was par-

ticularly noticeable in the fabrics woven in twill 

weave which had lower residual breaking elon-

gation of the we� threads as well as lower break-

ing elongation in both the we� and warp direc-

tion. �ese di!erences were not so obvious in the 

case of fabrics woven in sateen weave, especially 

those woven under laboratory conditions.

�e increased elongation of the we� threads 

due to the we� insertion rate resulted in high-

er warp threads density, which increased in all 

fabrics, while the we� threads density did not 

change considerably. Warp and we� crimp 

highly di!ered from one weave to another. �e 

warp crimp of fabrics in twill weaves was sev-

silo kot tkanine, stkane v vezavah keper, laboratorijsko stkani vzor-
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eral times higher than the we� crimp with the 

sum of both being about 13%. 

We� insertion rate in"uenced also the break-

ing elongation of fabrics in the warp direction, 

which ranged from 19% to 20% and was 2.5 

times as high as the breaking elongation in the 

we� direction (which was slightly higher than 

8%). �e breaking elongation in the warp direc-

tion of fabrics in twill weave with coarser we�s 

woven on industrial looms (the second group) 

ranged between 13% and 16% due to lower we� 

density, and was the same as the breaking elon-

gation in the warp direction of fabrics woven in 

sateen weave.

�e breaking elongation in the warp direction 

of the second group fabrics was also about two 

times higher than the breaking elongation in the 

we� direction.

In the case of all fabrics in sateen weave the 

breaking elongation in the warp and we� di-

rections were almost identical. On average, the 

breaking elongation in the we� direction was 

slightly higher which is in agreement with residu-

al breaking elongation of yarns and with the per-

centage of the warp and we� crimp. �e fabric 

woven in Douchester weave exhibited outstand-

ing end properties, namely, almost all results of 

measurements of mechanical and physical prop-

erties were apparently better than the results of 

other fabrics woven in sateen weaves.

Based on the results it can be concluded that 

the weave containing the arrangement of warp 

and we� interlacing points as well as the inter-

action of warp and we� threads produce ap-

parent di!erences in physical and mechanical 

properties of raw fabrics. Although the selected 

weaves in all cases were checkered, nevertheless, 

also due to non-checkered densities, such condi-

tions were generated during the weaving proc-

ess, which gave rise to di!erent breaking forc-

es and elongations of fabrics in the warp and 

we� directions. If higher breaking strength and 

breaking elongation in the warp direction is re-

quired, one of twill weaves will be selected, but 

if more equally distributed properties in both 

directions are required, one of sateen weaves 

will be selected. 
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