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ErcuepnnaeHT:lJrno [3cileABaHe Ha...

EKCTIEPITMEHTAJIHO II3CJIEABAHE HA @PIIKUI,IOHHI{TE
XAPAKTEPI,ICTI,IKI4 HA fIAMYTIHII TbKAHI4 CbC CTIJII,ITKA KETIbP 3/1

Pafi ra rII,IHf OBAI, luanafEPMAHOBA-KPbCTEB.t'

l. IO3y ,,H. Pturcrn" - Bnaroenrpa4, rp. Elaroenrpag, 6yn. "Llsar Mr'rxafi.nos" Ns 66

2.Ty - Co$rax, rp. Cor[m, 6yn. ,,Knuuenr Oxptlgcxr,r" ]l! 8

Pesnue:
B uacmoat4un mpyd ca onpedeneHu HflKou om QpuxquoHHume xapaKmepucmuKu Ha mbKaHLt

noatyttHu ntoulHu meKcmutHtt usdenuq c edHaKna cruumKa Kenbp 3/1 e pasnuqHu HanpaqJteHun

Ha mbKaHma u npu pasruqeH HamucK. Ifpu mpuenemo Ha nnou4Hu meKcmurHu Mamepuaru

HamucKbm oKa36a erunHue 6bpxy KoefuuqueHma Ha mpueHe npu norcoil u rcoeQuqueHma Ha

mpueHe npu nnb3zaHe. Toea ce dbm{u Ha yaerwtaaaHemo Ha peotHama KoHmaKmHa ruot4 Ha

mpueu4ume ce norbpxHocmu. 3a moquo uscnedeaue ua QpurcquoHHomo noeederuue ua

meKcmuilHume usdenun ca nor3*aHu Qopuynu sa fipuxquoHHu xapaKmepucmuKu, useedenu

cnequailHo sa mbKaHu - Qpuxquoueu undercc, QpurcquoHeH napat/tembp u Qpuxquouen

Sarcmop.

Knnvoeu dyuu
Tpueue, nJtoulHu mbKaHu meKcmurHu u3derufl, Qpurcquorueu napaMem'bp, fipurc4uoueu

$arcmop, Spuxquorueru uudercc.

Brnegenrae
Tpnenero ce ctII,ITa 3a KaqecrBo Ha

rfitata, KoeTo I,IMa rolsMo 3HarIeH[e B

o6nacrra Ha rexHoJlorulme B meBHoro

npol{3BOACTBO, B TeXHOJTOT}II{Te Up}I TbKaHerO

Ha reKcrr.IJrA, A TaKA I'I IIpU Cy6ernmuam
oIIeHKa 3a Hero rIpI,I HoceHe Ea nomBo

o6neruo I4 Aorlup c rbKaHr{ rroBopxnocru
(:arlrnxra, Tailfir\ep)vIu u np.). B o6nacrra xa
TexrroJIOfr4I,ITe B IIIeBHOTO IIPOmBOICTBO

Tpr,reHe ce ocbruecrB.f,Ba IIpH EaxaTaBaEe Ea

TbKaHLITe, pr3aHe npu KpOeEe Ea UHor{)

cJroeBe reKcrr,IJI I,I IlocneAflBau(Iro pcrEcflffie.
Tpuene ce Ha6nIoAaBa trpE llrreEero Ea

o6nemo (c ueralunre qacrf, Ea lrrelurTe
uaurr,ruu), [pu onaKoBaHe E cnEstpef,e Ea

roroBllTe o6nexla u np.
Cy6erturnoro ycerr{ane n rorPcfu

TeJUr 3a rplreHero Ha rbKaEare e rm, E) Ee

e MeTOA 3a (oJIIA!IeCTBeHa OnleErr E f?ffi-
3a rercr:unHl,ITe rexHoJrorf,E c ru.m ce

orIeH.,rT KOrUqecTBeIil{Te EFEIII Ba

TprreHe Ha rbKaHI,ITe, mrro r lryre"
KoI,ITo BJwrsflT. Irlssecrgo e" - G@l Bt

Tpr.reHe npI,I TeKCTI,IIHT'I MaTeprranll 3aBI4cI,I OT

pe.4r.rrla (paxropu rpu I43rILITBaHe

HOpMarrHoTo HaToBapBaHe, TIJIoIIITa Ha

KOHTaKT, CKOpOCT'ra Ha I,BII,ITBaHe, KaKTO LI

ecTecrBoTo Ha reKcrI4JIHara rloBbpxHocT LI

nocoKaTa Ha rpI,IeHe - ocHoBa - ocHoBa,

ocHoBa - BBT5K, OCHOBa - BepeB.

@oplry.nupaue Ha upo6.neua
IrlgcneAsaHeto 3a Hacro.uulara

paspa6orxaeI,I3BbpIrreHocreKcrrrJIHI,I
Marepl{anu or 100% naMyK lfil s cITJII'IrKa

Kefln:sp 3 I I. Llsc.lrclBaHllTe reKcrI,IJIHI,I Marepuu
ca c pa3nr4rrHpl xapaKrepvlcrvnvL flpousee4euu
ca e Tercrpuren rona6lluar ,,Crp;rMareKc" -
Eaaroenrpa.q. flapauerprre I,IM ca rocorleHll B

ra6nuqa 1. B cneABalulrre ra6nuqn
aprr.rKynr,rre ca or6enssaril,I c Al, A2u 43.

3a o[peAeJUIHero Ha Spuxquonnu-r
napaMerbp, (bpnxuuoHHlrr t[arrop vl

([purqnonnux I,IH,(eKc ca I,I3[oJBBaHIr

crofinoctu, TIoJD IeHI4 sa roe$uqI4eHTI,ITe Ha

Tpr,reHe npu rorofi I4 TpI,IeHe [pI4 IrJIs3raHe,

nplr pa6ora c ypel MXD-02 Ha $uPua
Labthink, Kr.rraff (Cu. 1).
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a6;r. 1. HA IBCJIEABAHIITE NAM]AIHI,I TEKCTI4NHI,I MATEDIIAJI'I

J\b Aprury.rr

XAPAKTEPTICTIIKI,I
CnequQuvHa
IIJIOIIIHA MACA

Jluuefrua [JrbrHocr frcruna
ocHoBa BbTbK ocHoBa BbTbK

s./m tex tex 6o. nuruxr,r/dm 6p. ulrurz/dm
1 Kunapnc Al 247 40 50 385 180
2. Eopo A2 282 35 60 384 200
J. Bo6u A3 267 36 60 385 183

Cunorraepsr I r.r3MepBa ckrltara Ha
TplIeHe, Ko.rrTo BS3H}IKBa IIpI,I [n63taHeTo Ha
rrrefiHara 2 uo nnar$oprraara 3, roxro or
cBo-'I cTpaHa ce ABr.rxvr Tlpl/rIJyilt4TenHo no
HarpaBrurBarrlara penca 4 (Cu.l).
fpa$zxara Ha rtMeHeHr.re Ha curara ce
Ha6nroAaBa Ha Ar.rcnne, 6. Ha Hero ce
r43BeXAaT r.r [pecMerHarrrTe croftHocTr,r 3a
Koe$urlr4eHTa Ha rpr.reHe rrpu noxofi,
Koe$vqr{eHTa Ha rpr.reHe npr,r [Jrb3raHe,
cKopocTTa Ha ABr4xeHile HA [naToopMaTa r,r

MacaTa Ha rrrefiHaTa. TecTepsT no3BOJrrBa
pa6ora IIo pa3n[qHr.r craHlaprH, Karo
v3creABaIJIuflTA CA npoBeAeHr,r cbrnacHo
EAC EN ISO 8295:2006. Tpuenero ce
r,r3BbprlrBa TsKaH B T6KaH, B paurruHH
HarlpaBneHufl Ha TbKaHTa OTr(bM JMrIeBaTa

cTpaHa 3a .qBaTa cJror. flapal\rerprre u
r436opbT Ha CTaHIapT Ce 3a.{aBaT OT

KOHTpOIHT4' rraHeJr 5. EArn cnoft or
I{3CJreABaHaTa TbKaH Ce IIOCTaB' IIa
rrrefiHaTa 2 rax4 qe trocoKaTa Ea ocHoBHr{re
HI,IIIIKI,I AA CbBtrAIA C NOCOXATA IIA

ABrD(eHue rra rr,rar@lrirra Broprrr c.noft
ce 3ixBarua Ea trof,Brrsara u:lar@prra n
rrs6paua trocom (uo auora tro BLTLTq rro
nepen) f, cxpasa Ba rf,fanTa - -rf,rr€n3 rr,Jrrr

oflzu(oBa- B ltrmeile c€ryflE oT Eaqailolro

KoeQuqueHTbr Ha rpr4eHe nplr rroKofi

Po Ce OnpeAeJUI OT CLIJIaTa, OTqeTeHa Ha
TECTA. B TOSU MOMEHT METZIIIHATA HAIIIKA,
cB6p3Baula cr4nov3MepvtreJrfl ra ruefiuara, ce
ofrbBa, cJIeA KOeTO 3aIIoqBa [nb3raHeTo My
flo nnar$opuara Ypegm u3ttucraBa
cpeAHara crofinocr 3a rrccJreABaHr.rt
roe$uqraenr Ha rprreHe rrplr [Jrb3raHe 1.t,
KaKTO r,r CpeAHoKBaApaTUrrHr,rTe oTKJrOHeHr,rrr

3a p0 u p. Hucj-,leHr,rre crofinocrn, BprIiyrMkr
Ha eKpaHa, MoraT ila ce oTrrerlaTaT C

reqaTarloTo ycTpoficTBo 7. flonyrenrare
pe3ynTaTl4 3a pou p Ca nocOtleHrr B ra6t.2.

Cs. 1. O6q nna Ha ype.qa MXD-02

T{&2* Crofumn

'' ,lril. :i{*;ns ryrca4enun e ma6n. 2: OJIC - ocHoaa ruqe*a cmpaHa; BKJIC - 6bmbK nuqena cmpaHa; B*JIC - eepei
!,rid$ri tlt$ta Mttm npu uscnedeaHuflma 6r,8 6epe6Ho Hqnpa*reHue e 45". Cot4ume cbKpauleHu.fl ca nor3aaHu 6

EA HA T noKot4 t4 [lpLr nJlb3raHe
{;:ryr }tsrfre Koe$ryerr Ha rpr.reHe uDr uorofi KoeQuqueur Ha rpr,reHe rrpu [nb3raHe

onconc OIC-BsIC OnC-BKJIC ONC-OJIC OIC-BsIC OJIC-BTJICqI m 0.959 0.918 0,787 0.744 0,6s8 0.641
3{D 1.061 1.001 0.912 0,959 0,844 0.787
{D 1.177 r.073 l.l0r 1.096 1,031 1.000u! 0-861 0.938 0,880 0,738 0.66 r 0.665
3{n 0.981 0.972 0.997 0.890 0,849 0"867{n t.t2t I.120 1.155 I.100 1.000 1.056[- 200 0.880 0.816 0.752 0,682 0.605 0,566
IN 1.034 0.971 0.934 0.882 0.783 0.759
400 t.l9r 1.102 1.108 1.060 0.944 0.942

i,:h*flat modruqu u epafiuxu 6 meKcma.



UMeHTaJTHO rr3CJIeABAHe H4...

Or craruxara e LI3BecrHo, qe Koraro
eAHo rrno ce HaMI{pa s uoxoii I'IJII'I ce.rrBI4xI'I

paBHOMepHO, TO BeKTOpHaTa CyMa oT Bcl4rlKlt

cr{Jrn, AeiicrsaulN B}pxy Hero, e paBHa Ha

Hyna.
Hanpareuoro nrTeparypHo ilpoflBaHe

NOKA3BA, IIE ilPI,I CKCNCPHMCHTI,{PAHE C HIICKI,I

cKopocrn Ha nJlb3raHe or rropt;lbKa Ha 10 .qo

500 mm/min se ce ycraHoBflBar 3HaquretlHu

pa3nurrra, B cHJIara Ha rplreHe [1,41.
Ocnosuuxt Sarrop, rofrro oKa3Ba BJIlIrHlie

Bbpxy $puxuuounn::e xapaKTepI4crI4KH Ha

T"bKaHTa, e peaJIHaTa KoHTa(THa nnoul IrpH

TpHeHe me>KAy mrcauu:re [2].
Br,u nprsxa c He3Har{HTerHoro BJI}ltHI{e

Ha cKopocT-ra Ha ABltxeHI4e Ha TpIIeIIIHTe ce

noBbpxHocTl{ eAHa CnprMo ,{pyra, B

Hacroruloro I{3cneABaHe e pa6o:reno c

nocroflHHa cl(opocr ot 100 mm/min.
Bprsxa:ra MexAy cHJIara Ha rplaeHe 14

HopMrurHoro HaroBapraHe [2] e floAt{IlHeHa

Ha norapI4TMUqHa 3aBlIcIaMocT:
r. Lu,\*
* = C,{:LJ fl:rlr
$ al, f

r"$ {}) : io sc - ",i,s t*) ( r )

i:l, 2,...m; B * KoHmaKmHa mott{ (ttsttepea c, a *'1;
C - $puxtluotrett fiapcl4lemt p (usuepea ce e Pat''1: n *
Spuxrquouen uudexc (6es dtt"aeucw); N - ttop.ualeH

iro,nr"* (s N); F * cula Hq mpue*e (e N); m * 6poti

eKc n epuil eHm *t nu u a6l rc d euua.

IlpoyreaNuxra Ha APurba Das a

KOJIeKTI,iB 34 TeKCTUJIHI',I MaTepI4zuIE cllIec

naMyK vI noffrecrep l[TlllBl B pa3nHtlHo

cboTHOIIreHI,Ie coqaT, qe noraplrrl{Hr{Hara

3aBI,ICHMOCT Ce AO6nIANaSa Io -iIHHeI"{Ha

raxana [4].

3a BceKI{ eAHH or I{3cneABaHI,ITe

TeKCTHJIHH npoAyKTI4 Ca HanpaBeHH IIo IIer
orrura. OnpeAereuv ca log g/B) u log(N/B)
nprr pa3nI{qHH HaUpaBJIeHH' I4 npl{ npoMxHa

Ha HarHcKa. Hopua-nul4.flT HarLIcK ce npoMeH,
qpe3 nocTaBflHe Ha AonbnHHTeJIHH TeXecTH

Bbpxy mefiHara. Krlt co6crBeHara Maca Ha

urefiuana or 200 g ce Ao6aBflT AoIrbnHHTeJlHH

Texecrl4. Macara Ha H3cneABauara npo6a,

MoHTHpaHa Ha uteiiuata, He ce B3eMa

npeABHA, rtfi r<aro e npeHe6pexuMo MaJIKa.

tr{screAsaHnflTa ca H3BbpueHI'( npu cpeAHa

TeMneparypa Ha Bb3Ayxa oKoJIo 22" H

BJraxHocr Ha BT,3Ayxa - 70%. Onpege.nxllero
Ha ABara napaMerspa - $pNxIIIaoHeH HHAeKc

n Qpraxquouen $arrop ce I'I381'pluBa, Karo

cneA r.r3r{I4cJrflBaHe Ha HopManHI'ITe CI4JII'I Ha

HarucK Ni H CHJIHTe Ha rpHeHe F;, ce

r.{3r{ucr1f,Bar ISF/B) n lg(N/B).
tr4seex,qa ce nnuefiso perpecl4oHno

ypaBHeHI4e oT BfiAa:

y:a*x.b (2)

QpNrquoHuuxr napaMerbp H

$puxulrouHraa:: HH.{eKc cnyxar 3a

orrpeAenrnero Ha QpuxuuoHnlax Saxtop ft,

HapHqaH oue ctcraBsH xoe$uuaeur Ha

Tpr4eHe HnH Kopenallaouen roeSuuraeHr sa

Tpl'teHero [3], 'ruxro crofiuocr ce onpeAens

OT 3ABHCI'MOCTTA:

(3)R=!

Ta6t.3. Crofiirocru Ha $puxur.roHnu xapaKrepltcrllxll npu norofi 14 flpH flnrffaHe

.-l
-I

I

-lj
--lll
t8

6

it
rqi6l

Fr*

*;Ftr=!.16!+-

=EEP

OpuxUuoxHIIlapah-Tepf,cTxxrtrPr Oprxunonu[xapalcrepucTu6llIIpI{
noxoi n"'Ib3rq49-

HHAEKC

n
napaverr+ l.r-roP Bluelic

cfn
napaMeTbp

C
Sarrop

n
Pa'-' Po''n

A1 oIC-OJIC 292 0.j06 ,,i-l-:- : _561 0,083 0,35i

OJIC-BeoIIC 224 0i:S '.' 'r,i :.616 0,053 0.032

OJIC-BxJIC 476 0. 'ih t'-1-l 0.1 10 0,067

A2 O]IC-OJIC .37',1 0. -1q i5E 0.080 0.338

OJIC-BepilC 245 n:<< :.-f: i+9 0.064 0,040

OJIC-BTJIC .387 r-'.: :.':ll: :"ie6 0.128 0.077

iA.3
i
I

OJIC-OJIC ,434
.ri{ 0- 163 0,241

OJIC-BepJIC 433 O--l,i t,..1*1'. .-I-:: 0. 1-10 0.030

OJIC-BKJIC ,558 ,.r.tt;- ,i"]:ra lJ:{^ 0.0,17 0.018
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Pesyrr:arure or rl3cneABaHero 3a

Qpurquouen rapaMerbp, tfpurquonen

$axrop u $purquoHeH I,IHAeKo Ha rpl{eHe

npra uoxofi vt rprreHe npu rIJIb3raHe ca

rocotreHr.r s ra6nulla 3. Ha rpa0urra J\Ib }le 1

- 4 ca ru3yanusupaHl,I eKcrIepHMeHTanHI,ITe

pe3yJrrarl.r 3a lppurquouuux I,IHAeKc kr

SpurquoHHlIfl rlapaMerbp B 3aBl{crlMocr or
IOCOKATA HA I,I3IIIITBAHE.

Fp.l. Bannnne na nocoxara Ha x3nurBaHe Bbpxy

QprrtrqxoHHlrr rrgerc nPr noxoil

r ona4rc
\ o-Ici@rc

fp, 2. BrxrHHe Ha nocoxara Ha s3nxrBaHe Bbpxy

Qprxqroxxrr napameroP nPr noxoft

0,35 1', 
_.

r o-lconc
s onc Be9rc

I{snoAr
flpone.qerure I,rscneAr,areils. rloKa3Bar

BJrr,r-lrHuero Ha HarLIcKa Bbpxy $puxquounure
xapaKTepI{cTI,IK}I Ha TSKaHLI C eAHaKbB CbCTaB,

Ho c piturrqna Ae6eJrI,IHa Ha ocHoBHLITe v
BbrbtlHlrre HI,IIITKI,I. Pasr[.rHl,Ire croftnocru na

QpuxquouHrrre xapaKTepldcrllxr4 3aBlrcrr or
npoMrrHaTa Ha peanHara KoHTaKTHa nJIOIq,

KOgTO e pa3n}ItlHa B pa3nLItIHI,ITe HanpaBneHvIs..

Pea.rrnara KoHTaKTHa rrJlorq ce yBerl,IqaBa c

yBenr,IqaBaHe Ha HaTI,ICKa, KOerO BOAI.T k\ AO

HapacrBaHe na xoe(puqrleuTa Ha rpI,IeHe rlppl

norcofi il xoe$uquenra Ha rplreHe rIpI4

frJlb3raHe.
Hafi-sucoK e tfpurquoHHllf,T I4HAeKc B

Ha[paBneHrle ocHoBa JILTIIeBa crpaHa 3a

e4vtuvtfl. cnoft v BbrBK nI{IIeBa crpaua 3a

Apyru, cnofi, KaKTo rIpI,I TpI'IeHe npl4 uolcoft,

TaKa r,r rrprt TpI{eHe rrpl,r [JIb3raHe. B rosa
HarrpaBneHl,Ie - OJIC - BTJIC, peanuara

KOHTaKTHa rlnoIII ce yBeruIqaBa [opaAu
yBenuqeHu 30HI,I Ha KOHTaKT Ha OCHOBHI{ I4

BbTS[IHI4 H}IIIIKI,I OT ABATA CJIO'.

3a apruxyuu A2 u 43, Korro ca c

eAHaKBa .{e6enuHa Ha H}IIITK}ITe IIO OCHOBa I'I

IIO BbTbK, HO C pa3nl'IqHa rbCTIlIHa IIO BbTbK,

ce orqr{Ta pa3JI[Ka BbB Spuxquounure
xapaKTepl,IcrvlKvt, Ko.f,TO CbITIO Ce Abnxl{ Ha

pa3nr,rqHara peanHa KoHTaKTHa IJIOIq Ha

Tpr{eqrrre ce rloBbpxHocrl,I.
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EXPERIMENTAL STUDY ON THE FRICTION CHARACTERISTICS OF COTTON

FABRICS IN WEAVE TWILL 3/1

Rayka Chingova, Diana Germanova-Krasteva

Summury:
Ii this study are determined some of the .friction characteristics of the cotton fabrics in

weave twill 3lt havirug dffirent m.ass per unit area, numher oJ'ends ond picks per unit

length and linear density (count)of the yarns'

The measurements are concluctei according to the standard BDS ENISO 8295:2006 using

p-meter itlxD-L2 mqde by Labthink, China. The tester allows the determination of the
'static 

and the dynamic cofficients offriction (COf)'

The tests are"performed""for both" fabric sicles (foce and reverse), in dffirent fabric-

directions 1waip, weft ani under 4i degree), and under different pressure (200, 300 and

400 g). The spied of stiding has been constant -10A mmlmin.

Formulas for friciional iharacteristics specialized for fabrics have been used for the

precise determination of the fraction behavior of the textile products -.friction index n,

friction parameter C and frictian factor R'

The connection betu,een tlre fi iction force and the normal pressure is transformed to

logarithmic relation:

* = u"t*)*

i:1, 2,...m; B - contact area (mz); C *.friction parameter (Pat-l; n -.fiction index (without dimension); N *

normal pressure (N); F -Jiictionforce (N); tn * number of conducted examinations'

Thefriction index n ctnd thefriction parameter c are calculotedfrom the coeficients of the

linear regression equation a and b:

!:a*x.b
Where: x: tg(N/B) ; y: bF/B); a:lgC ; b:n'

The friction parameter and the friction index are used for the determination

.factl, R, cailed also "compound cofficient oJ'friction":

R-C/n

(2t

r{3cJreABaHe H4...

(1)

of the friction

(3)

I {-$ *} = lodrf + r* los i}J

Conrlucted examinations show the influence of the pressure on the friction characteristics

ijyoUri6 with the same composition (cottoi), bui ma.de from yarns with dffirent linear

clensities. The values i1 ,lru Virrion ci'haracieristics depend also on the changing of the

actual contact area which viries in the diffirent fabric directions' The actual contact area
-i, 

gro*ing with the increase of the pressire thai leads to the increase of tlte cofficient of

friction in neutral starte (at iet1 i"d the coelficient of .friction when sliding (static and

dynamic COF).
The highest .frictional index is obtained when one of the layers is orientated in warp

direction an the face side and the second one is orientated in weft direction again on the

face side. This is vatidfor bothfriction tests ' ot rest (static) and when sliding (dynamic)'

A dffirence in the frictionol characteristics is registered for fabrics, which have equal

linear densities of tie warp and weft yarns, but different number of ends and picks per unit

length that is alJa due to the different actual area betv'een thefriction surfoces'
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