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Studying the effect of some specification
of cotton fabrics in the electrical
conductivity values of fabrics printed
with conductive ink

Abstract

During the history of mankind, there has been a great development
in industries, the most important of which is the textile industries.
This development led to the emergence of a new filed in the textile
industries, which is the technical textile. Technical textiles can be
obtained from serval methods applied to the fabric, such as printing
for example, to add a certain functional performance to the fabric
through it. This research is based on studying the effect of cotton
cloth specifications in terms of structure and density of warp and
weft threads on the electrical conductivity values of fabrics printed
with conductive ink. By using two types of carrier materials,
graphite and silver. This research is divided into two parts, which
are a group of simples with the different compositions and different
densities (plain 1/1 low density, plain 1/1 high density, twill 1/3
low density, twill 1/3 high density) printed using ink containing
graphite and the second groups using conductive ink containing
silver. In the study it was found that the conductivity values
different with the change in the textile structure and densities of the
wrap and weft threads, where the highest conductivity value for the
textile structure was plain 1/1 with high density which printed with
graphite, so the value of the electrical conductivity reached to(
1.7*107 S/cm) and the electrical resistance value reached to( 6*10°
ohm.cm) and with the silver containing ink was also the fabric with
a plain 1/1 structure and a high density has the highest , so the
resistance value reached to( 7*10° ohm.cm).thus, we conclude that
the dense and plain textile structure gave higher values of
conductivity with ink containing graphic and silver.

Keywords: Technical textile, smart textile, printing, electrical
conductivity, conductive ink, textile structure.

32




Slagh J3& L3 st s GEBY) Gaed 2022 ale5 amll 44 Aaall Gl dadly A

rdaaiali-1

oald sl Lt il Crena A Glagaid) e gsd 8 Y )
o Jo) b awt b (il o Lelia cililecy Clatie b aladtdl
oo Jpanll (Ko Allaally La33) aldl e Yo Lilagll ailadl)
Jyeanll 23itl) Tagudll (pe (DN Koy 3 Byl 520 o B Ll s guaial
o s el ) e gl ) Aled) clalledl DA e gl A s e
o il Cpee aiday el dilaY delually delLLIS olgy) clle Pla
23gd A el Jlae B T Lilaal s gl delbll Llaad dplls (LDl
Ledale (Ally Goshll Bale Gaday Bk 0o B3S) (o aranal 2] ) 358 dulesl)
s DA ey Baane (KLl gadall 2ug delhall ja ol deldall digaes s
Jge ddlaly cllyg A8 s o Joandl (Sa (a8 jadl e dglall diganal)
(o ail) 13g) adagll YL ALl Lgaaall 3¢l Baraa (ailiad 3 dia
Baline ¢ Lol (35 At daslie ¢ Lyl Lol Alase il e JgeaallS

SN Ly g . LKl

:(Printing) 4e L) dilee Ciypi —2-1

Sl saana slly Baaae Cilalie aa dunage anliaiy agey LS5 dilee 8
NI Baaie aguy avenail hlaml €Y1y Jaw) diylal) delhll aa iy
ClS elgas A8aY) ploil i e delbl) cha) Saall ey iladll e 8yl
[1] Asguio e of ASlas of daguic

:(screen printing) dakal) (Gllgall) cilighddl de L) 4uids -3-1

g Ayl ALl ALl ey Lo cond cilighiall of Clsalls deblall a5

gl debhll 8 sag Akl delbll milea fae s JaVU dans

33



Jagall jually Ao gulaal) AadB Aily gt B o 8 Ayiladl) AdiadY) Cliual g lary ol Al )2

sl e gslall shiall ddeldall digaas i) cilallaias Aoyl dslad)
[1]. sl o o dignaall ot i ddadiall caic Ll Sl (iladl

e Lol A8loeSl ddasall Canan i tAgdlygSl) Adagall aggha—4-1
Ipms alaall Jie (SlpeS LS iy Ao Balall 58 miagi a9 (Sl duagil
Al AL sall g SN e Jila 22e o ind Cum (3l Lgai ) el
O daagill Slags ol Alas o) (SlseS s vadS La)ls 58 il s
Jpall (D asall olusl o Calail) ddaugially (Ajladl) Lia)lly (Alasall) sl
Al cDiagal sluly (1078 Sfem )oe Sl dbage @ dse ge e Ajlal)
el dbiase cllias dbagd) slgal) Ly (10781072 Sfem) o #oh ddiasa

[21.(10% Sjcm )¢y

S Al doasl) b deadiad) dsall o) sliliygS Alagall dsall —5-1
Lgaal<il Tady Lgalaaind Cagliing (aseial¥ly canllly Gulailly ZiadllS) cpalaall gaals
Y e ApeSl duasill oo cali Al Sasgll alaall Lt ol L lgjhes dilla)
(sl 00 sl ¢ ihall cculhall) Jadil) (50S CLSHa lans Ll 2a58
Sl 13 g (v eotsl o cdapm s Aasall Aoyl dsall Laad

[2]. il cadhall aladiiud

3% 0l milia e € e e gging Ol (e Jall 5o rcudladl —6-1
s Gl e Ak sag 9 ddlled) 4ndily Cudlall e Lo cdaalad) dad)
352l e 2y (Gl lpaey dhiall Gl @Y e dagiall @l e Ble
83 JS o (e gl ualiall (g cahall dang cdhally Libyesl) Jalsill gl
Ly pladinls Al Wysae o S @by B ae Jaily ) OB (685 (58

34



Slagh J3& L3 st s GEBY) Gaed 2022 ale5 amll 44 Aaall Gl dadly A

e B e Ba Slig ysll agay s Cudhad) LBL )l Cand) ageas L
[4,3] .(3.5%107% Q.m ) 4l Ze sill Zagliall dad Jsi g 43liids

D mumuss o U
: -,
A R <X

L
T <~ - S

R

] < e P
, i & 5 S . S
- .. B Y - |
o O

. ¢ “1d) yal) dys il . -
oS o o ggian LY ‘é__;:i%:u (3)_i&{,as\ Ladll aan 1duadl)-7-1

uﬂi)al u’J.:; Jazdy \.@4}5 U.A:LA]\ Dl (e ;LI‘)@SJ\ 9 Qdixd cé)al‘ &L\Li_s‘):\ﬁ:}“ (e
Byl cilig SV sae caly LalS AT ADIA (e g el padiiai] cpamall 8 clig ST
[51(1.629% 1078 M. Q) 4l due sill daslaall dad Juc Aoliasall caaly anall b
Aialy Aigige Jagying sane JKah Ll dad) clige glhual deudl o
kel diphally daaslonlly ddbiadlly dihajll AdlbeSl Adpkll Jie daisg

[5,6] -dguall (358 715! sl gy Suall dai] s lisay ol Liguall
oo e Jslae A€ 2 Yol Blally g lady) daph aadiul Gl a8 5
(AG" )i sal) duadll cligal ) 2y Lgald duadl) i Jat Laiad cduadl) s
O e Aball Aadl) ) Al 3)lss Jeai Sy (NOPT) &bl ol 3l

hall lgmnat v Com plall gl & 3 ¢ 05l lgate Laill 25l gag
Y Cua diide JIKa0 slaalh Ladll cilewa J€in badan Alladll Jelgall 255

b dadll G e Sl dslae gy o3 Ay glay) dalse danyhall sda b aadius

35



Jagall jually Ao gulaal) AadB Aily gt B o 8 Ayiladl) AdiadY) Cliual g lary ol Al )2

dringic diad Cliia JSaml Giladll e a9 5Dl aladanly dcadl cluis IS8
il mhan e

Al Lol ABLY Aaadl) cilinki-8-1

Gilaguiall Jlae 8 lgie Buse V¥ lae 6 AlygSl lall Alia gal) LaaY) p23505
Goadl KAy ccygiullly cawedll WIAN cilaudaig olu DU AL 4

A7) soaeiall Slatnn) syeal JiSin Ay dslal)
réiagl) Ciaa -2

dahae CUESy dibde Sl aldnu) vie akdll il clialge il duls
diasall yally degadadll LoD 4lyeSll 46U a8 8 deallly elaud) Lagal
LB gall e e g pladiul

1Y) Al Jalpdl Gal) elyal cpacaiy réal) i -3

gl dhadll LaadY) (e Galial sl L1
NAgiallaag bl Laa8Y) Gluall jugan

(Jasall Jall) delball Aigana s
el e de Ll Gl

. uub.a.

sdasiioal) gy Bigayi-4

.u.nt.u; u‘\):m .1
(SeS a2

36



Slagh J3& L3 st s GEBY) Gaed 2022 ale5 amll 44 Aaall Gl dadly A

Cagial ()b
adlgSl) daglaal) (uld Slea
e dupdag dals) s
A blall (ol

el (Aadda) JS))
FISIAP-IRIR

© o® 9 o W

el Ayl e glall cuie
rad) b Lesdioal) gall -5

(1) Jsanll 8 damse ddiae LSy Sl 100% ks ila .1
bl

(AGNO;) Ladll

. shie cla

(NaCgH;Og)n- asaseall ciliall

.(CH4N,0) L5

asdgeall Slele

LSyl e

© 9 O O n Lo

37



Jagall jually Ao gulaal) AadB Aily gt B o 8 Ayiladl) AdiadY) Cliual g lary ol Al )2

Ladiiusall LaadY] Glaalsa(1)  Jsanl

3/1 2 3/1 2 1/1 s:bw 1/1 e (el S )
100% ké 100% k8 100% (ké 100% (ké Al 53l dapida
245.16 242.43 240.5 155.16 g/m2 gl jidl o)
28 27 20 13 s b elandl T gl 43S
18 16 18 13 ans b canall L gd 480
12 12 16 12 Neslawl b sid 3 yai
12 12 16 10 Newsaal) Ja i & yai
581 581 677 581 elawll b a cila s
581 581 494 390 Caaall da g el 2ae
N Sila Sl Sila elad) Lo il J3all ¢ 58
Sl Sl s s aall bl J3all g 58
ruladli=7

taldl) Al (Sl Sagads clisl) (el —1-7

sllly asigeall lele alasinly aaly ales (3 clail) Ay pandll dilee ol &
Gl oy iladll (e litll £330 agaseall @lele e O G SV
dders asid cimaSY) cld) W el disaee diy Jlal) e 508 il
&5 1 IS Adanll Cua L SianSY) el e (ga il ey Ailia) pe sl
45 ) daleadl copaindy (2) Jsaalls daimsall cill 385 dadleall alea juiaan
Al Gaens bl ot Llesy (golall dawssll Jaaes dlaje Lgalis Gllal) ey (MiN

i) Bha dapy Chuiaall i o e (@A) Bpe LN Jue aang

38



Jlagha J3& L9 b 3050 G Gapud 2022 o5 amll 44 Alaall el daaly Ay

Canilly liil) Al ales CligSa (2) Jsaal

Jga o ggni of an dellall (pales of deldal) dgana juiasd —2-7
Laball 038 g . jhaie elag ALY salally dudayall salally 2iadall Balal) g dunlid
9 Lgaaall daglll elac) Corgy agageall cliall Jay &idte 52l aladial &
cudlall iale alaiu) 5 ABUH salall dwally W cddaye 53l Lysill alasi
Al dagadl) Liganall diay muns (3) Jsaally Lmdll Mo Jnall Limdll iy

.100gr (js W yrass

39



Juagall padly de gulaal) Aiaddl Aily g ALY o & Ayidadl) LdadY) Ciliial ga plany il Al

!l Ao deldal) (gadai —3-7

ie debhll Lgane Guli &5 dellall digasa jumaty (iladll Guead didee 2n
JShs sl g padis g Aalanaddl clishtlly deldall iy @lyy gl
o Aol guks ol Abdladll g (2) JSAN b mcage WS digaaall el
D e il culh arca Ao ddsilad) Loady de bl e Lo (Elal o
8 disnaall oda e g iladl) ) Wadgdis bl o layal dignadl o
ool ey 5 MIN ae Crubatl) (3 aladinly Caatl il @l Waaesg Ll

e gidaall Gl BUN 8

40



Jlagh 038 L8 Ushe 3050 GBY) Gupwd 2022 ale5 amll 44 Alaal) o) daaly dlaa

sl shadlly JS(2) JS

tie silaall Cilisal) ) gy U Jpanl

lasel) o855 (4)dand

41



Juagall padly de gulaal) Aiaddl Aily g ALY o & Ayidadl) LdadY) Ciliial ga plany il Al

il a5 (4) Jsaal

:afylady) 8-
:\,ﬁh‘)gﬁ\ LJM\ ?-"é wl.ﬁ—l—S

A piad da¥l sl Glea aladiul AilyeSl Aokl a8 uld S
Loglaal) dad (bl ClunaS Josd ploe g (e Dleall 12 Callyy signature
o by Olagiy (AT Cpwnag Al U aih Cpunse ask Cus il

asliall dad Qs i gl ey diall 8 Jalgal

42



Slagha J3& L9 b 35 G Gaed 2022 ale5 amll 44 Aaall ) dadly Alsa

L) plad) Slea (3) U<

:dd8liallg zuu-9

oo Aaslll doglaal dlaugico dad 2a] 5 ey daliie iy Al @leld 5 31 5
¢ bl G Ailally Aadal) ASLaws laeY) Cpm BY) ae Aulad) Jalgdl) clelal)
Baldl sl (oSl o il B oty (5)dsandl A page WS il el
g Aaglie dad ol (of ddiage dad ol cudacl (18%20) daisyall 486N o3
Lailly (6*10°Q.cm) cudhall Jaf (e aill cul€y Liailly cadhall 2L gal
s3gy ALY LY Aol Jmd¥) (il o amsy Va4 (7#10° Q.cm)
saalg ‘; &_uajb eladd) J::‘,:\;j e 2\3\35‘9 ali ‘ﬁ:h.u.d\ u:S):\S\ 9 Z\JM\
Slo Aacagio i ABLY salall Cliva Jand salud] Lalal) Ludl 06«0 ks pulal)
) AL Lashally Wiy v Dl Ll dadans Lol de bl 408 asgde il
el e laely axey dadl il ) LU clall GV s el

43



Juagall padly de gulaal) Aiaddl Aily g ALY o & Ayidadl) LdadY) Ciliial ga plany il Al

W is lie salud) (Ll lagall 5l g5 of b (g of Ll oSy
cils (A )l Sl dagaall

AlBlilly A5 ,l) dasliall i il (5) Jpoal

:alayiiall-10

2l (g5 Auadlly cudhall ABU sl (e cpest Gl 138 6 aadnal L]
oo Ay culil  Jsall Jre 48U yal sl (AT AL dge alazind
Ly ISl laj s

daguie e Al aladin) oSaall o Gl 138 mgnia (il padiul L2
Dall de bl Gadas DA (e el AileSl L duy o5 dndl
o Jaagall

G LS aall Gl Lyl delbll dar€ Gaaf clas Hladaul L3
dadiall cilishally de L) Ay 45)lke 2l diaay

44



Slagh J3& L3 st s GEBY) Gaed 2022 ale5 amll 44 Aaall Gl dadly A

bl daili-11

o) Aaals Clygiie ¢ JgY) daidall ¢ gylaill gialledeldal) ASWES oLy 5 e [1]
2017 (ans

[2] Maity, S, &Chatterjes, A. (2018). Conductive polymer-based
electro-conductive textile composites for electromagnetic
interference shielding: review. Journal of industrial textiles 47(8)
-2228-2252.

[3] Chandrase Karan, S, T, & Sinivasan, R.(2013).Microwave
heating characteristics of graphite based powder mixtures.
International Communication in Heat and Mass transfe,48,22-27 .

[4] Zbhang,B.Tain, Y, Jin, X.(2018). Thermal and Mechanical
properties of expanded graphite/paraffin —based composite
material reinforced by carbon fiber. Materials ;11-(11)-2205.

[5] Landaye,S,M, &Wasif, A.(2012) Nanosilver an _effective
antimicrobial agent for finishing of textile. International journal
of engineering science emerging technologe,4(1),66-78.

[6] Thirumurugan,G,&Dhanarjau,M.D(2012) Silver nanoparticles:
real Antibacterial bullets. In Antimicrobil Agent,Chapter 20.page
407 .

[7] Sahito, A,Khatri,A,Ahmed,Afzel,A.(2017). Smart and
electronic textiles dvanced Techniques (PP295-314).

45




Jagall jually Ao gulaal) AadB Aily gt B o 8 Ayiladl) AdiadY) Cliual g lary ol Al )2

46



