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Pezome:

B cmamuama ca uzcneosanu xoegpuyuenmume He mpuene npu niv3eane U npu NOKoU ¢ MeHOeHYUs KoM
NIb32aHe Ha MBbKAHU OM 8bJIHEH MUN - C PAIUYHO CHbObPHCAHUE HA 8bIIHA, C PA3IUYHA CHAUMKA U C PA3TUYHA
Odebenuna Ha OCHOBHUMe U Ha 6bMbyHUme HuwKy. [lenma Ha uzciedganemo e oa ce ycmaHo8u mperHoa Ha
epaguxama na KoepuyueHmume Ha mpueHe 6b8 8Pb3KA C HAMUCKA U 8b6 8PB3KA C NOCOKAMA HA USNUMEAHE
— OCHOB8A NO OCHOBA U OCHOBA NO 8bMBK 3a 08aMaA Clos mpuewu ce mvkanu. Om HanpaseHomo u3scieosane
ce yCmanoes6a, e 102apummuiHa GyHkyus — 6aus3Ka 00 TUHEUHAma uiy eKCHOHeHYUAIHA - OIU3KA TUHEUHA
@yHKyus udeanto, onuceam mpueHemo Ha mvkanu om evianen mun. Om obwo 16 epaghuxu, 15 uoeanno ce
ONUCBAM C N02APUMMUYHA PYHKYUS, 4 | — c eKCNOHeHYUAaIHa, ¢ Koemo modxce oa ce 0600w, ue spagpuunama
3a8UCUMOCT HA KOehuyuenmume Ha MpueHe 3a MbKAHU OM bjIHEeH MUN e 102apUmMU4YHAa Kamo ¢ HapacmeaHe
Ha HAMUCKA, HAPACMEA U KoeuyueHmvm Ha mpuene.

Heanaodecem om ob6w0 wecmuadecem epaghuxu ca c 102apummuyHa ca npu BUCOK 008epumeileH Koeguyuenm
R2 > 0,99.

Cmounocmume Ha Odosepumentusi koeuyuenm R2, xoumo ce suxicoam noo epaguunume YpasHeHus 6
epaguxu NeNe [ + 16 , xapakmepuzupam cOnuiNcaganemo Kamo mooei ¢ MHo20 000p0 U UOealHO Kauiecmeo,
npu Hopma 3a docmoseprocm Hao (,85.

B excnepumenmannomo uzciedsane ca nonyuenu pe3yimamu 3a Koeuyuenmu Ha mpuere (npu NOKou u npu
niav3eane) onuzku 00 1 u oopu no-conemu om 1.

Knrwouosu oymu: Wool type fabrics, friction, coefficients of friction
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Abstract:

Abstract: The article studies the coefficients of friction during sliding and at rest with a tendency to slide
of wool-type fabrics - with different wool content, with different weave and with different thickness of the warp
and weft threads. The aim of the study is to establish the trend of the graph of the coefficients of friction in
relation to the pressure and in relation to the direction of testing - warp by warp and warp by weft for the two
layers of frictional fabrics. The study shows that a logarithmic function - close to the linear or exponential -
close to the linear function ideally describes the friction of wool-type fabrics. Out of a total of 16 graphs, 15
are ideally described by a logarithmic function, and 1 - by an exponential one, which can be summarized that
the graphical dependence of the coefficients of friction for wool-type fabrics is logarithmic, as with increasing
pressure, the coefficient of friction also increases.

Twelve out of sixteen graphs are logarithmic with a high confidence coefficient R2 > (.99.

The values of the confidence coefficient R2, which are visible under the graphical equations in graphs Nos.
1 + 16, characterize the approximation as a model with very good and ideal quality, with a confidence rate
above 0.85.

In the experimental study, results were obtained for friction coefficients (at rest and during sliding) close to
1 and even greater than 1.

Keywords: Wool type fabrics, friction, coefficients of friction
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INTRODUCTION

Coeflicients of friction in fabrics are of great im-
portance in the sewing industry, in textile weaving
technologies, as well as in their subjective assess-
ment when wearing a garment and when the body
is in contact with woven surfaces (blankets, uphol-
stery, etc.).

The user’s subjective perception of fabric fric-
tion is important, but for textile technologies, it is
essential to evaluate the quantitative parameters of
fabric friction as well as the factors that influence
it. The friction force in textile materials depends on
a number of test factors - normal load, contact area,
test speed, as well as the nature of the textile surface
and the direction of friction.

In the scientific literature, there are numerous pub-
lications related to fabric friction and the determi-
nation of friction coefficients [1, 2, 3, 5, 6, 7]. The

present work focuses on the coefficients of friction
and the study of the prediction of the tendency of the
coefficients of friction under different normal loads.
The development is part of a larger study of the fric-
tion characteristics of fabrics made from wool.

The purpose of the present study is to predict the
trend of the coefficients of friction in fabrics when
the normal pressure changes and to determine the
linear direction.

RESEARCHED MATERIALS

To fit the study’s purposes, four different fabrics
with wool content were produced by the company
“Miroglio”, rp. Sliven, Bulgaria, was selected. The
fabrics have different structures as shown in Fig. 1.
The characteristics of these fabrics are presented in
Table. 1.

Table. 1. The characteristics of fabrics

Apti|Cnnutka MnowHa JInHenHa MsCTUHaA, CkcraB LWwupuHa Ha
Kyn Mmaca, MITLTHOCT 6poin nnara
g/m? tex HULWKK/dm
Warp | Weft |Warmp Weft CM.

Delia | Sn1/4Z 380 105 105 171 160 | PA/ VirginWool 20 | 150/145

% /80 %

Miss | reps 153 | 16,7x2 | 29.4x1 | 236 215 | PENirginWool /E 150/145

trame: 2-2 54 % [ 44 % /2%
Rexo| Se2/2Z 196 16,7x2 | 16,7x2 | 275 270 PENirginWool 153/148
s 55 % /45 %
Orest| reps 190 21x2 25x1 266 265 | VirginWool 151/153
e trame: 2- 100
2-1-1

k
a) Delia b) Miss

e

¢) Rexos d) Oreste

Figure 1. Structure of studied fabrics
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EXPERIMENTAL RESEARCH

Ha 6a3a onpenenenu koeUIUEHTH HA TPUEHE TPU
MOKOM C TEHIIEHIMS KBbM IUTh3TaHe M Koe(hUIueHTn
Ha TpHUEHE IMpM IUIb3TaHe IpPH pPA3JIUYHU HHUBA
Ha HOpMajieH HaTuck. Excrnepumenture Osxa
IpoBeJieHH ¢ momoinra Ha p-mMerbp MXD-02 Ha
Labthink, Kuraii.

3a BCSIKO TECTBaHE ce U3ps3BaT se npodu. [IspBara
ce 3axBalla Taka, 4€ IO-IbJrara CTpaHa Aa € IO

[I0COKAa Ha HMUIIKHUTE HAa OCHOBAaTa M C€ 3aKperBa
BBpPXY NOABMXHATa Tuiatdopma. Bropara npobda ce
MOCTaBs BBbPXYy IUTb3Bamiara ce meiHa. [IpoGara
ce M3ps3Ba, NO3UIMOHKpPA U 3aKperBa Ha ILieiiHara,
Taka 4e€ TPUEHETO Ja C€ U3BbpIIBA B CJECIHHUTE
IIOCOKH: 10 OCHOBA MJIM MIOCOKA Ha BHTHKA.

W3mepBaHus ca U3BbPILIEHU IPU HOPMaJIEH HATUCK
ot 200 g (coOcTBeHa maca Ha mieitHara), 300 g (+100
g) 1 400 g (+200 g).

Ha 6a3a monmydenure cpenHu KoehUIIMEHTH Ha

Table 2. Values of coefficients of friction at rest and at sliding

Load Static coefficient of friction |Dynamic coefficient of friction
item Warp FS-  |Warp FS — Warp FS-  |Warp FS -
9 Warp FS* | Weft F§™ Warp FS  |Weft FS
200 1,1636 1,1493 1,0776 1,0666
Delia 300 1,2856 1,4866 1,4726 1,4926
400 1,6936 1,6970 1,8440 1,8566
200 0,5903 0,6343 0,4893 0,5470
Miss 300 0,8276 0,8850 0,6643 0,7546
400 0,9663 1,1113 0,8136 0,9660
200 06716 0,5960 0,5263 0.5050
Rexos 300 0,8760 0,8360 0,7123 0,6903
400 1,0720 1,0603 0,8840 0,8500
200 1,0103 0,9240 0,9313 0,8506
Oreste 300 1,3683 1,2246 1,2636 1,1350
400 1,4966 1,4866 1,5873 1,3820

Note: Warp FS™ — Warp face side; Weft F5™ — weft face side.

TPUEHE 3a TpU HOpMaiHU HaroBapBanus 200 g,
300 g u 400 g c mporpama Excen ce mporsosupa
TEHJICHIMTa HA TPUEHE NPHU HATHUCK, KOHWTO HE €
u3cieqBaH M ce Oompenaess BHAAa Ha Tpa@UuHOTO
ypaBHEHHE.

CpenHuTte CTOMHOCTH Ha KOS(QHUIIMEHTHTE HA TPH-
€HE IpU MPOMsHA Ha HAJSITAHETO 3a TPU Pa3IUuHU
cToiiHOCTH Ha Harucka -200 g, 300 g u 400 g no
HalpaBjI€HHE OCHOBA — OCHOBAa OT KbM JIMIIEBATa
CTpaHa, ca IyOJMKYBaHU OT aBTOpa M KOJEKTUB B
npenxonna cratus [9]. Three measurements were
performed for each material, and the average values
are presented in Table 2.
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GRAPHICAL STUDY OF THE TREND
OF THE STATIC AND DYNAMIC COEFFI-
CIENTS OF FRICTION

Ha 6a3a Ha TpuTe onuTa ¢ pa3IMyHO HATOBApBaHE
Ha IIeHHaTa 3a BCEKUM €IUH OT AapTHKYJIUTE B
pa3JIMYHU HANpaBJICHHUs Ha W3MIMTBAHETO 4pe3
rpa¢puuHO mporuozupane B Ekcen mpu mon3Bane
Ha ¢ynkuusatra TREND, ycraHoBeHa nuHusiTa Ha
TEHJCHIIUATA HA 3aBUCUMOCTTa Ha KOC(UIIUECHTUTE
Ha TPUEHE BbB Bpb3Ka C HATOBAPBAHETO.

Ha canmvka Ne 1 e mokasas usriesn ot rpaduaIHOTO
nporHosupane B Excen 3a aptukyn Delia npu
TPUEHE B HAIIPABJIEHUE OCHOBA JIMLIEBA CTpaHa U 3a
JIBaTa CJIOS ThKaH.
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B HallpaBJICHUE 0CHOBA JIMI€BA CTPaHa — BbTHK JIMLI€BA CTPaHa
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DISCUSSION

B pesynrar Ha IpoBEEHOTO U3CIIEABAHE MOXKE J1a
ce 00001u:

[Ipn ananu3 Ha rpadukure NeNe 1 + 16 ce
YCTaHOBSIBA, Y€ JIOTAapUTMUYHA (PyHKIHMS — ONM3Ka
70 JIMHEWHATa WM eKCIOHEHIMaliHa - OJu3Ka
JTUHeHa QyHKUUS UeaHO, ONUCBAT TPUEHETO Ha
ThKaHU OT BbIHEH THm. Ot 00mo 16 rpaduku, 15
UJICATHO CE OIMUCBAT ¢ JorapuTMU4Ha QyHKIHUs, a 1
— C eKCITOHEHI[MAJIHA, ¢ KOETO MOJKE Jia ce 0000IIH,
4e rpaduuHaTa 3aBUCUMOCT Ha KOS(UIIMEHTUTE Ha
TpUEHE 32 ThKAaHU OT BHJIHEH THUII € JJOrapUTMUYHA
KaTo C HapacTBaHE€ Ha HAaTHUCKa, HapacTBa U
Koe(pULMEHTHT HA TPUECHE.

[Banaznecer ot rpadukuTe C JOTapUTMUYHA Ca
P BUCOK JJ0BepuTeseH koepuieHt R2 > 0,99.
CroifHocTUTEe Ha JOBEpUTENHUS KoepHuIHueHT R2,
KOUTO C€ BIXKAAT MOA TIpauuyHUTE ypaBHEHUS B
rpaduxu NeNe 1 + 16, xapakrepusupar cOIMKaBaHETO
KaTo MOJI€J C MHOTO J10OpO M MJI€aJHO KayecTBo,
MpY HOpMa 3a 1ocToBepHOCT Hax 0,85.

B excneprMeHTaIHOTO U3cie/BaHe ca MOTyYeHU
pe3yntatu 3a Koe(UIMEHTH Ha TpHEeHe (IIPHU MOKOU
U MpU IIb3rane) Onu3ku 10 1 U gopu mo-roneMu
or 1. Kakro e wusBecTHO, KOe(pUIUMEHTHTE Ha
TPUEHE 3a MOBEYETO MaTepualyd He npeBuIlasar |
1 0OMKHOBEHO ca B rpanunure Mexay ot 0,1 u 0,5.
AKo Koe(pUIIMEeHTHT Ha TPUEHE |1 > 1, TOBa 03HAYaBa,
4ye cujlaTa Ha TPUEHE € IMO-rojsiMa OT HOpMajHara
cuia (cuimata, KOATO € TEPIeHIUKYISIpHAa Ha
KOHTAKTHAaTa MOBBPXHHWHA) M MEXIy TpHUEIIUTE
ce noBbpxHocTH UMa u aaxesusa. Cer Xeepiuan
oTpesienisi €IHO MPOCTO MPABUIIO 32 KOe(pUIIUEHT Ha
TpHUEHE MO-BUCOK OT 1. ,,AKO HENIo € MO-TPYIHO A
ce OyTa, OTKOJIKOTO J1a C€ TIOBAUTHE — KOS(PUIIUEHTHT
My Ha TpHEHEe MOo-BUCOK OT 1.“[7].

CONCLUSION

be3 m3kmroucHme IIpru HU3CJIICABAHUTEC THKaHW OT
BBJIHCH THII, CC YCTAHOBsBA Y€ KOe(bI/II_[I/IeHT’bT Ha
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TPUEHE MpHU TOKOW C TEHACHLHMS KbM IUTb3raHe
(cratnyeH Koe(ULUEHT) U TO-TOJISIM OT Koe(hUILIHeHTa
Ha TPUEHE IPU IUTb3raHe.
Hanuie e aHu30TponHOCT Ha KOe(hUIIUEHTUTE Ha
TPUEHE B PAa3IMYHUTE TOCOKH HA U3IUTBAHE.
W3MeHeHneTo Ha cuilaTa Ha TPUECHE 33 U3CIIEBa-
HUTE TBKAHM OT BBJIHEH THII, C HNPOMsSHAa Ha

HOpMajJHaTa cuia (HaTHCKa), € MOJYMHEHa Ha

JIOTapUTMHUYHA 3aBUCUMOCT — OJIHM3Ka JI0 JIMHEeHHATa
WJIM JTMHEWHA.
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