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Search Summary:

The study of the change in the shape of textiles in turn leads to a rigorous study of the structural compositions of the fabrics
using geometric methods for the establishment of mathematical relations between structural installation agents on the one
hand and fabric properties on the other hand, these were adopted Engineering methods are mainly based on theoretical
hypotheses and on geometric models where the problem of research lies in the presence of many of the Twill fabrics
produced under different labels and varieties with canonical stereotype specifications, but this research creates a
mathematical relationship between the threads produced by some Different cotton spinning methods and the production of
well-balanced twill fabrics with the calculations of the miseries and cover factor for the best laboratory and appropriate
results with the functional performance of exterior cotton garment fabrics produced from the twill fabrics. The research
presumes the possibility of arriving at a mathematical formula with a new constant, depending on the method of spinning
and influencing on crimping in fabrics, and the research aims to study the effects of the sap on the aesthetic and functional
characteristics of the producing fabrics, including the importance of research on the study of Woven structure
Mathematically and calculation of coverage of the products produced by search variables The research methodology is
based on the analytical experimental approach of the research samples produced, The results of the research are illustrated
by the fact that by examining the mathematical relations and the calculation of the diameter used in both warp and weft
yarns, in turn to be able to assume all the mechanical and functional properties produced for textiles, ants are given
mathematical, balanced fabrics suitable for the functional purpose used.
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Al Al nd lall Aad) (al &) cllau sie pudags (1) a2 Jgaadl 2 )
DIA DIA Warp | Weft Warp | Weft |WaterA | Fabric
sample.| Design | Yamn | . Ashun |Weave| Actual | Thickne| . . . Warp | Weft .

No NO. | type pleree erust | Factor|Dia. mm| ss mm crimp | Crimp Tear St | Tear St Crease | Crease | bsorb. | Weight
mm o cm cm A A sec | g/m2
1 D6 |carded| 023 | 024 [ 1.05 | 020 30 10.63 | 12.50 53 29 100 100 35 148
2 Dl |carded| 023 | 024 [ 1.08 | 020 31 10.63 | 12.66 36 32 78 9 45 153
3 D5 |carded| 023 | 024 [ 1.2 | 020 32 1146 | 12.50 29 23 95 96 6.5 141
4 D3 |carded| 023 | 024 | 1.31 | 020 33 10.63 | 10.63 55 24 95 96 15.0 143
5 D2 |carded| 023 | 024 | 1.32 | 020 41 10.50 | 12.13 72 42 95 108 45 138
6 D8 |carded| 023 | 024 | 1.38 | 0.20 40 1056 | 1253 | 48 35 105 109 5.0 150
7 D4 |carded| 023 | 024 [ 1477] 020 38 10.60 | 11.76 51 43 105 85 3.0 146
8 D7 |carded| 023 | 024 [ 1.54 | 020 41 10.50 | 12.60 63 56 100 125 3.0 154
9 D6 |Comb| 023 | 024 [ 1.05 | 019 29 10.66 | 12.60 63 26 90 94 5.5 142
10 DI |Comb| 023 | 024 | 1.08 | 0.19 30 1053 | 12.30 | 40 27 85 85 4.0 148
11 D5 |Comb| 023 | 024 [ 1.2 | 019 32 11.73 | 12.76 30 27 93 105 7.0 147
12 D3 | Comb| 023 | 024 | 1.31 | 019 32 10.60 | 10.50 57 26 9 85 9.5 143
13 D2 |Comb| 023 | 024 | 1.32 | 019 39 10.63 | 12.43 58 36 92 110 40 140
14 D8 | Comb| 023 | 024 | 1.38 | 0.19 39 10.56 | 10.56 | 48 53 107 130 4.0 149
15 D4 | Comb| 023 | 024 [ 1477] 019 37 10.70 | 11.60 55 49 95 102 35 145
16 D7 |Comb| 023 | 024 | 1.54 | 019 41 10.70 | 12.63 54 65 92 135 5.0 148
17 D6 DpenEn¢ 022 | 023 | 1.05 | 021 30 10.60 | 12.50 38 21 90 83 5.0 145
18 D1  DpenEn 022 | 023 | 1.08 | 021 31 10.60 | 12.73 56 25 83 85 9.0 149
19 D5 DpenEny 022 | 023 | 1.2 | 021 34 11.60 | 10.53 31 19 100 95 45 147
20 D3 DpenEn 022 | 023 | 1.31 | 021 34 10.63 | 12.16 39 20 95 100 | 20.0 145
21 D2 DpenEn{ 022 | 023 | 1.32 | 021 42 10.56 | 12.33 52 29 115 9 9.0 144
22 D8 DpenEn 022 | 023 | 1.38 | 021 41 10.58 | 12.26 | 45 28 100 94 5.2 145
23 D4 pPpenEn| 022 | 023 | 1477] 021 37 10.63 | 1170 | 46 23 95 125 3.0 143
24 D7 DpenEnj 022 | 023 | 154 | 021 42 10.60 | 12.30 51 31 98 120 45 152
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: VS
1- (carded yarn 4s e lasd) y = 22.787x + 6.2499. R=0.85.
2- (combed yarn ikdiaslasd) y = 23.366x + 4.6252. R=0.88.
3- (open-end yarn gsisall Gohll 3 bagd) y = 22.786x + 6.8756. R=0.82.
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1- (carded yarn s yue ki) y =-0.5782x + 11.437. R=0.32.
2- (combed yarn ikl o) y =-0.307x + 11.161. R=0.136.
3- (open-end yarn g sisall cajhall g3 Lag) | y = -0.4222x + 11.272. R=0.209.

p(Aandl) G ydl) 5 (Eeadl) Jalaa ) Op 4B (3-1-4-2)

14 WD (110ppi)
12 _%-:L
X [ L]
£ 10
s
£ 8
= ¢ Carded
O 6
£ ® Comb
= 4
X Open End
2
O T T T T T 1
1 1.1 1.2 1.3 1.4 15 1.6
Weave Factor

(el oy ) 5 (el Jaloa ) (483N (5) 8 IS4
5 ) b (g Al AR ;0 2a (Raalll i) 5 (o) Jalae ) (o A8l g g (35 (5) B, JSa sty
Gladl) Jals ) Hhad ok e s Jis Al deadll dagdd el Al Gl aa g daiial) 4880 daalll cu i
s YIS A8l o3 Lol W) Jalra g laniVl dad Aslea ) il 5 ¢ AaD o il A Uil ¢

1- (carded yarn s yue ki) y =-0.833x + 13.242. R=0.233.
2- (combed yarn ilades bga) | y =-1.5544x + 13.935.  R=0.29.
3- (open-end yarn gz séall <okl 3 hagd) y = -0.4063x + 12.59. R=0.010.
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1- (carded yarn s juslasd) y=y=37.389x + 2.4703  R=0.2288.
2- (combed yarn ilades bga) | y = 13.358x + 33.332. R=0.21.
3- (open-end yarn gz el <okl g3 aga) y = 11.161x + 30.301. R=0.23.
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1- (carded yarn s juelasd)
2- (combed yarn ikl o)
3- (open-end yarn gz siall s hall o3 Jagd) |

y=45.578x - 23.506.
y = 73.968x - 57.136.
y = 13.554x + 6.9521.
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R=0.722.
R=0.85.
R=0.533.

2(#1aed) olad) A ) AN Augl)) g (geedd Jalaa ) (o 4Bl (6-1-4-2)

140 | WD (110ppi)

. 120 <
W 100 St
< %_l’_’.(
9 80 5
P ¢ Carded
5 60
; ® Comb
c 40
= x Open End

20

O T T T T T 1
1 1.1 1.2 1.3 1.4 1.5 1.6
Weave Factor

(sl olas) & =) a1 A5l 3) 5 () Jalaa ) (o A8Mlall (8) A8 JS
Lo se AR (o aa (ol ela) & =) 5aY) Ayg) 5 ) 5 (el Jalas ) (o A8l a5y 5315 (8) B, IS Jalay
Cun aadivall J ) ol s Jalld) 5l 50l 50 400 a5 Aatiall 2880 elasall ol b ) 81 Ay 51 3 5 granil) Jaloa
YIS A8l 3] ol HV) Jalaa g lasiVl ad dlalas ) ikl aiy ¢ axaill auady o (pee 2 Aia 2raill 4le Do glia 4l ()

1- (carded yarn s yuelgd) y=29.238x + 58.773. R=0.59.
2- (combed yarn ikl o) y = 17.489x + 71.1009. R=0.486.
3- (open-end yarn gz séall <okl g3 aga) y = 23.076x + 67.125. R=0.439.
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1- (carded yarn 4s yuelasd) y=29.581x + 63.079. R=0.419.
2- (combed yarn ikl o) y = 72.755x + 11.56. R=0.68.
3- (open-end yarn g sdall caphall g3 Lo gd) y = 76.688x - 0.032. R=0.875.
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VIS AUl 03¢ T YT ebea s lani¥) o Alobee )ikl o5 ¢ anaill paiady o5 (e 2 i anail Alle e lie 4]

1- (carded yarn s yue ki) y=-1.765x + 7.9101. R=0.078.
2- (combed yarn ikdiestasad) y =-1.9033x + 7.7766. R=0.164.
3- (open-end yarn gz séall cayhall g3 aga) y = -4.3854x + 13.202. R=0.140.
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P Qpe/pr QRN 03g) 5 (Eredl dalaa ) o ABlad) (9-1-4-2)

200 WD (110ppi)
£
S
-2—,’ 100 ¢ Carded
S
) = Comb
5 50
& X Open End
0 T T T T T 1
1 1.1 1.2 1.3 1.4 1.5 1.6
Weave Factor

(AL el paliaial ) 5 (gt Jalae ) (o A8 (11 ) a8 JSE
gl Jalra (o Aamse A8l 0 i s (Qan/ps B ()5 ) 5 (el Jalas ) oo 315 (1) B, JSEN sy
t YIS ABal) o2gd Lol )Y Jalra s lasi¥) dad sl ) Al 5 ¢ daiiall LD AL L) paliaial

1- (carded yarn s yuela i) y=2.4798x + 143.41. R=0.076.
2- (combed yarn ilades bga) | y = 3.791x + 140.34. R=0.202.
3- (open-end yarn g sl Caplall 5 lasa) y = 1.2922x + 144.58. R=0.076.

s Al el AudBall () i) il (AUl Ay ol (a) Bamaiall Alad padl jlaad¥) cialeal bl Jiadll (2-4-2)
A (Aawdigh g Auiabagll) el Bl e Jal gl il (A0 A Al (a) Badaiall dad pad) jlaady) c¥alea culiad
Weft ) deslll cu 135 - (Warp Crimp cm) slandl w3 - (weight ) oiledll )5 - ( Thickness ) ciladll clow o
4yl Llase — (Weft Tear St) daslll oladl 8 3 il 3 8 — (Warp Tear St) ¢laud) sladl & 3 <l 58— (Crimp cm
e - (Weft Crease A) dealll slail & (iladll ) a1 4550 5 lada — (Warp Crease A)slawll oladl & (iladll 7 jaY)
o e dlilae JS (YY) el Loea Wl 3 s .(Water Absorb. sec) slall abaial

(X1) 24l e (W.F) (Weave Factor ). gl Jalas @
(X2) b4l e 5 (WD) (Weft Density ). da sl Sldas 2c @
. (X3) b4 3« ns (Actual Diameter) lxdll il o

2 AN adl o Al dg jal c¥alal dalad) 3 gual) il

Y =ag+aixXi+asXo+asXat+asxX12 +asxo2+asXai+arXiXo+agXiXa+agXoXa,
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: (i) ) S Aghd yall jlaady) Adalea (1-2-4-2)
A sadll o (Lilall) daw) Apaldd Aol pal) jlaaty) Alilae Giply w
The Quadratic Equation for (Thickness) is :
Y( Thickness mm) = 65.6+ 54.8x1+ 0.11x2 -1000.9x3 -14.3x12 -0.001x2%+ 2812.5x3%+ 0.11X1X2 -
28.1x1X3 -0.03x2X3.
1 (12) by JSAdl LS Alu) Jiail) slag

45.00 .
*

£ y = 0.7679x + 8.2353 ¢ ‘
E ., R * " * ’0
A 40.00 R—=0776/9 3" e .,
g L 4 ¢ ? ¢ * . 3 hd
= . : o e $ .
.= 35.00 o -~
g ’ : *® “’:: ¢
S T
5 30.00 sty
3 7
a %,

25.00 T T T T 1

25.00 30.00 35.00 40.00 45.00 50.00
Thickness

(Al daw) J 4k el laady) Adlae pdags (12 ) pby JS
. A gial) 5 L) Gal 3 G (68 e 5a) Bl 5a 5 iny Lea (0.89) 2ie (R) da sy
s (OEaR ¢i5g) S Agkd Al lasdy) Aldlea(2-2-4-2)
AU sadll o (GALAN ¢ 5g) < Audad il jlaady) Aalae cela

The Quadratic Equation for Fabric Weight is :

Y (Fabric Weight) = 448.4 -188.9x1+ 0.55X, -2534.5x3+ 58.99x:? -0.0002x,%+ 5681.89x3?+
0.06x1x2+ 169.09x1X3+ 0.661X2X3,

D (13 ) pd JSAlL LS bal) JAa pla g

180
=
.%" 170 A
2 160 y=0.9102x + 13.263 : 4 : .
(8]
= R? = 0.9102 ~
E 150 * RN e’
- 140 *
(1 .
£ 130 W
°
E 120 T T T T T 1
120.00 130.00 140.00 150.00 160.00 170.00 180.00
Fabric weight g/m2

(R 03 9) dAghad Sl el Aldlaa gy (13) o IS4
(BB e 5e) Bl 25 5 Six Lae (0.95) 2ie (R) dasd sl
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p(Guoddll) S Akd il lady) Aides (3-2-4-2)
(81l oladl B cu piill) Ak Al jlaady) Aslaa (1-3-2-4-2)
AN salll o (pland) slad) B qupdill) I Adhd pal) lasdY) ddalea sl
The Quadratic Equation for Warp-Crimp is :
Y (Warp Crimp cm)=3.52 + 13.06 X1+ -0.004 x> -10.57 X3 -4.61 x1% + 0.00003 x,2+
107.007575757577 x3?+ 0.014 X1X2 -12.0384003549138 X1X3 -0.116 X2Xs.
(14 ) )y JSAL LS Al Jiaill glag

11.5
§- .o * * o
E 11 * S g oV Ai‘ M" "‘
£ e S e
o P Sad
2 10.5
(C
= y =0.1619x + 9.2438
- 10 2
b R?=0.1619
s}
T 95
g
o

9 T T T T T 1
9.00 9.50 10.00 10.50 11.00 11.50 12.00
Warp Crimp%

(310l oLl (B pill) T Ak pal) laaiy) Adlaa g (14 ) p2) JS&
(i sie i 5a) Bl ) 3 5a 5 (i Las (0.40) 2ie (R) dad Clus s

D (Aaall) olad) B qupdill) JAghd jal) laadY) ddslea (-3-2-4-2)
AN adl) o (daalll o) B qupdill) J4dad il jlaady) Adlae cisly
The Quadratic Equation for Weft-Crimp is :
Y (Weft Crimp cm) = 37.3 -10.05x1 -0.016x> -195.93x3+3.82616285053145x:° + 0.00009x2%+
497.7x3%+ 0.007X1X2+ 3.56X1X3 -0.00026X2X3.
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(15 ) Al g8l Las Al Sl slag

15
X
o
£ 14 . ® .
5 y =0.3549x + 8.3598 , o * 3 so *
- ®
g 13 RZ=0.3549%, R
2 : ¢ .
- 12
Q
-
2
g 11
o
10 T T T T T T T T 1
10.00 10.50 11.00 1150 12.00 1250 13.00 13.50 14.00 14.50
Weft Crimp %
(Aaadl) ol A cu pdill) S Ak ad) jlaady) Adlae ra gy (15 ) ady JSi
(SR e se) Bl 2 ga S Las (0.595) die (R) 4a sy
¢ Al Jaa cliall 3agal) axli (3-4-2)
Al pall Jae il 33 gad) ol udagy (2 ) a2 Jg
Dia. Dia. Cover Warp Weft | Water Rank
Design | Yam (Pirrce) |(Ashenhurst) Actual Weft/in | Factor Weave | Warp | Weft Crease | Crease |Absorb. Quality | Rank (per
NO. Type Dia. mm ) Factor | Tear St | Tear St Factor |(overall)| yarn
mm mm (Pierce) A A sec -
carded | 0.23 0.24 0.20 110 174 154 | 87.5% [ 72.7% | 69.0% | 89.3% | 66.7% | 77.0%
carded | 0.23 0.24 0.20 110 17.4 138 | 66.7% | 45.5% | 72.4% | 77.9% | 40.0% | 60.5% 11 5
carded | 0.23 0.24 0.20 110 17.4 | 1.477 | 70.8% | 55.8% | 72.4% | 60.7% | 66.7% | 65.3% 6 3
carded | 0.23 0.24 0.20 110 17.4 12 40.3% | 29.9% | 65.5% [ 68.6% [ 30.8% [ 47.0% 23 8
carded | 0.23 0.24 0.20 110 17.4 1.08 | 50.0% | 41.6% | 53.8% | 65.7% | 44.4% | 51.1% 17 6
carded | 0.23 0.24 0.20 110 17.4 1.32 ]100.0% | 54.5% | 65.5% | 77.1% | 44.4% | 68.3% 4 2
carded | 0.23 0.24 0.20 110 17.4 131 | 76.4% | 31.2% | 65.5% | 68.6% | 13.3% | 51.0% 18 7
carded | 0.23 0.24 0.20 110 17.4 1.05 | 73.6% [ 37.7% [ 69.0% | 71.4% | 57.1% | 61.8% 10 4

Comb | 0.23 0.24 0.19 110 174 154 | 75.0% [ 84.4% [ 63.4% | 96.4% | 40.0% | 71.9% 2

Comb | 0.23 0.24 0.19 110 174 138 | 66.7% [ 68.8% [ 73.8% | 92.9% | 50.0% | 70.4% 3

DDlwWwIN|P|lO|~|lo N[O |wWwIN|P|lO|R|lO|N|D|[W|IN|FR|OI|&]|00|N

Comb | 0.23 0.24 0.19 110 174 | 1477 | 76.4% [ 63.6% [ 65.5% | 72.9% | 57.1% | 67.1% 5

Comb | 0.23 0.24 0.19 110 174 1.2 41.7% | 35.1% | 64.1% | 75.0% | 28.6% | 48.9% 21

Comb | 0.23 0.24 0.19 110 174 1.08 | 55.6% [ 35.1% [ 58.6% | 60.7% | 50.0% | 52.0% 16

Comb | 0.23 0.24 0.19 110 174 132 | 80.6% [ 46.8% [ 63.4% | 78.6% | 50.0% | 63.9% 7

Comb | 0.23 0.24 0.19 110 174 131 | 79.2% [ 33.8% [ 66.2% | 60.7% | 21.1% | 52.2% 15

Comb | 0.23 0.24 0.19 110 174 1.05 | 87.5% [ 33.8% [ 62.1% | 67.1% | 36.4% | 57.4% 12
open-end| 0.22 0.23 0.21 110 174 154 | 70.8% [ 40.3% [ 67.6% | 85.7% | 44.4% | 61.8% 9 2
open-end| 0.22 0.23 0.21 110 174 138 | 62.5% [ 36.4% [ 69.0% | 67.1% | 38.5% | 54.7% 14 4
open-end| 0.22 0.23 0.21 110 174 | 1.477 | 63.9% [ 29.9% [ 65.5% | 89.3% | 66.7% | 63.0% 8 1
open-end| 0.22 0.23 0.21 110 174 12 43.1% | 24.7% | 69.0% | 67.9% | 44.4% | 49.8% 20 6
open-end| 0.22 0.23 0.21 110 174 1.08 | 77.8% [ 32.5% [ 57.2% | 60.7% | 22.2% | 50.1% 19 5
open-end| 0.22 0.23 021 110 174 132 | 72.2% [ 37.7% | 79.3% | 65.7% | 22.2% | 55.4% 13 3
open-end| 0.22 0.23 0.21 110 174 131 | 54.2% [ 26.0% | 65.5% | 71.4% | 10.0% | 45.4% 24 8
open-end| 0.22 0.23 0.21 110 174 1.05 | 52.8% [ 27.3% | 62.1% | 59.3% | 40.0% | 48.3% 22 7

il ol e e Al a0 500l JESU il Sl (3 ) 5 s
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Warp Weft Crease Crease
Crease A Crease A A A
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— = carded
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e carded —_—
Warp Warp carded
Tear St Comb Tear St Comb
Open End Open End
Water Water
Absorb Absorb
. sec sec
Weft Weft
Crease Crease
8 ab ) arara 720 e

P Gl @il gadls (5-2)

g sidall i phall g3 J 3R — g el (ALl 500 — Jadiaall) Alal) A1) )Eua e SR £ g G IS G ABad) Al )
DYl of oSay (duagl) /110 ) dagdl cldaa die gl aie dlld g Ae gite 439 yra S i aladialy (

L god aladio) s b Gilall elew J8 sl s 7 sidall o plall g Tadiaall alal) 320l o g alodiin) s il elew 3y 3 -1
gl s

) st Jalaay) o) paanadll 8 4ad o) ) Jiay s deatiioed) Lmatl) ()l zansil) Jalas 530 3 Galadll claws ala 3y -2
(1,050 ) s dalzas (6 ) @) s (8 4 Sl () daans ¢ (1.540

- b i (OsSae e 21 b sl Gl Jall ) da s plasid Al 4 Jef I dean s elandl iy -3
o (8 o B Tany (05080 e 19) s s Bl 3l - s (005080 (5120 ) Ly Jadiaall L) 54l
el Gy
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_daall
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(5l L) A gl onsd (B o JB oy Laiy (i3S (120 ) by Tl alad) 3l - 4l o (003 S0 e 19
(0985 e 21 ) ks 7 sidall okl J el elaud) ol (&
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