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MOJEJIOBAHHS ITPOLECY TEPTA B TEKCTUJIBHUX
MATEPIAJIAX

Mema. Cmeopumu mooenb GUHAYEHHS KoeiyicHmy mepmsa MeKCMUIbHUX Mamepianie o0
BUSBNICHH OCHOBHUX (DAKMOpPI8, WO 6NIUBAIOMb HA Hpoyec mepms, 3 VPAXYBAHHAM CMPYKMYPHUX ma
MEXAHIYHUX 8]1ACMUBOCIEN MAMepiaiis.

Memoouxa. Moodenosanms npoyecy mepms 8 MeKCMULbHUX MAmMepianax K KOMOinayii adee3itiHux i
NPYHCHUX ABULY.

Pesynomamu. [llopcmricme meepoux mii ma OCHOGHI napamempu WopCcmMKOCMI, maxi, K eucoma
MIKpOHepieHocmell, ix KpoK, 3a20CmpenHs ma iH. ORUCAaHi ¢ bazamvox cmandoapmax i Haykosux npaysix. OOHax
MOOENI08aHHSL NPpoYyecy mepms 6 maKux cucmemax 0ysice YCKIAOHIOEMbCS y 36 513Ky 3 HePIGHOMIPHICIO
po3nooiny Mmikpouwopcmrkocmeil. Ananiz aimepamypuux OaHUX 3acioyuU8, W0 UWOPCMKICMb NOBEPXHI
MEKCMUIbHUX —Mamepianie - Gadciueuil ma epexmusHul @Gaxmop NPOSHO3YEAHHS MAKIMULLHUX
eracmugocmell  8upobie  pizHoco npusHaueHHs. OYIHIOBAHHA WOPCMKOCMI NOBEPXHI, AK NpAuio,
30ICHIOEMBCSL 3 BUKOPUCTNAHHAM CYO '€EKMUBHUX MA 00'€EKMUBHUX MemO00i8, NPUYOMY OCIAHHI MOJCYMb Oymu
KOHMAKMHUMu ma Oe3koHmakmuumu. B pobomi pospobrena moodenv uznauenHs Koeiyicnmy mepmsi
MEKCMUIbHUX MAmMepianie O0ns GUABILEHHs OCHOGHUX (Haxkmopis, wo GnIUAIOMb HA NpoYec Mepms 3
8PAXYBAHHAM CMPYKMYPHUX | MeXaniyHux enracmugocmeu mamepianie. Cuna mepms npedcmasieHd, 5K
KoMOIHayis 080x ochosHux Gaxmopie. [lepuuti — npyschuti onip degopmyeaniio, Opyeull — a02e3iiuHull onip
npuU CMUCKAHHI CMPYKMYPHUX eleMenHmie mamepiany. Bcmanoeneno ocHosHi napamempu, wo 6naugardmns Ha
Koe@iyienm mepms MeKCMUIbHUX NOJIOMEH — MOOYJIL NPYHCHOCIE CIPYKIMYPHUX eleMeHmis, IX 2eomempuyHi
napamempu — no8epxHesa 2yCmMuHa MeKCmuibH020 Mamepiany, JHIHA 2YCMUHA CMPYKMYPHUX eleMeHmIs.

Haykosa nosusna. Ooepoicani pezyromamu 003607410Mb AKICHO nepeddauamu 3yCUiis mepmis
MEKCMUTbHO20 MAMEPIATY 3 6I00MUMU NAPAMEMPAMU 1020 CIPYKIYPHUX eleMeHmMis, d MAKOXIC HOPMY8amu
yi napamempu 0Jisl CMBOPEHH Mamepianie 3 3a0aHUMU NOKA3HUKAMU Mepms.

Ilpakmuuna 3nauumicms. Ompumani pe3yrbmamu HAOAOMb MONCIUBICMb NIOOOPY HUMOK, WO
Gdopmyloms  mexcmunbHUllL Mamepian, 3a 3HAYEHHAMU MOOYVIS NPYICHOCHI, MOGWUHY, WITbHOCHI
PO3MAULy8aHus 015 3a0e3neyeH s MIHIMAIbHOI CUlU mepms.

Kntrouoei cnosa: mexcmunvhi Mamepianu, mepms, adeesis, NPY*CHUU ONip, CMPYKMYpPHi napamempu.

Beryn. Bubip TekcTriibHEX MaTepiaiiB 1Jisi KOHKPETHUX BUPOOIB 3yMOBITIOETHCS HEOOX1THUM
KOMILUIEKCOM BJIACTUBOCTEH. Y sl BUNAAKIB BUPIMIAILHAM (aKTOPOM Il BUOOPY Marepiainy €
HOTO IIaAKICTh, sIKa YACEITLHO MOXKE BU3HAYATUCS KOC(IIIEHTOM TEPTs, a (GiI3UYHO - XapaKTepU3ye
CTYMIHB MIOPCTKOCTI MOBEPXHi. Y Pi3HUX BUPOOAX, y TOMY YUCIIi, MEUIHOTO MPU3HAYCHHS, MOXKYTh
BUCYBATHUCS Pi3HI BUMOTH JI0 3Ha4eHb KoedilieHTy Tepts. Hanpukiaa, MaTepianu npocTUpaa s
MEPEMIIICHHS] HEPYXOMHUX JIeKAuuX XBOPHX MalOTh OyTH 3 HHU3BKMM KOE(]IIliEHTOM TepTs 1,
BIJIMOBIAHO, 3 MiABHIIEHUM KoedimieHToM koB3aHHs [1-3]. Tami BupoOHM (TekcTmibHI (ikcyroui
peMeHi, nepeB’s3yBajibHI MEAMYHI Marepiajii) BUMAararoTh 30UTbLICHHA Koe(ilieHTy TepTsa. Y
3arajJlbHOMY BUIAJIKy MOXJIMBI BUMOTH (DIKCOBAHOTO KO€(ILI€HTY Uil BUKOHAHHS KOHKPETHHUX
3amad. He3Baxaroun Ha BaXIMBICTh OIIHKK TMOKAa3HHWKA TEPTS Uil TEKCTHJIBHMX MarepiajiB 1
BHpOOiB, (hakTOpH, IO BIUIMBAIOTH HA IEW MOKA3HWK, JJIS TEKCTHJIBHUX MaTepiajliB JIOCHIKEHI
HenocTaTHhO. CKIAAHICTh BHU3HAYCHHSI KOCQIIIEHTY TEpTsA MoJsirae B 0araro(akTOpHOCTI HOTO
BUHHUKHEHHS 1 TICHUM 3B’S3KOM 13 MaKpo- Ta MIKpOCTPYKTYPOIO MaTepiaiy.
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VY psini HayKoBHX poOiT 3po6JieHo cripoOy BU3HAYUTH (DAKTOPH, K1 BIUTMBAIOTH Ha KOS(DIIIEHT
TEpTs Ta OOTPYHTYBAaTH METOIU HOro BU3HaueHHs. [lepmri mpwimaam Ui BU3HAYEHHS CHII TEPTS
TEKCTUJILHUX MaTepiaiiB 3’ IBUIUCS JOCUTH JaBHO [4]. Ha skanb, gaHi, oTprMaHi 3a iX JOIOMOTO¥0,
MaloTh JOCUTh BUCOKHUH CTYIiHB Cy0’ €KTHBI3MY, 00 I'PYHTYIOTHCS Ha XapaKTEPUCTHUIIl TaKTHIbHUX
BiTYYTTIB JIIOJMHHU NP JOTUKY 0 Matepiany. BusHaueHHs peaqbHUX XapaKTePUCTHK IPOBOIUIOCS
13 3aCTOCYBaHHAM METOAY MapHUX MOpiBHAHB [5]. [leski moaudikarii nboro MeTroxy OmHcaHi B
poboti [6] - 30Kpema, 3poOJEHO CHpOOM 3HU3UTH BIUIUB CyO €KTHBHOCTI OIIHKU IUISIXOM
BHUKJIIOUEHHS Bi3yaJIbHOTO KOHTPOJIIO MaTepialy OI[IHIOBAYEM.

OmHak 0 OCTaHHIX YaciB 3alpOIIOHOBAaHI METOAW OIIHKKA MIOPCTKOCTI ab0 TJIaaKOCTI
MarepiaigiB 3amumanucs 0e3 AOCTaTHIX NPHUKIAJAHUX BIOpOBa/KeHb. [losiBa B ocCTaHHI dYacu
TEXHOJIOTIYHUX MOJKJIMBOCTEH CTBOPEHHS TEKCTHJIBHUX MaTepiaiiB i3 3aJaHUMHU CTPYKTYPHHMH i
MEXaHIYHUMH BJIACTHBOCTSMH, TIiABUIICHHS TyYMaHITapHOI CKIAJ0BOi TpPH BHUPOOHMIITBI
TEeKCTWJIBHUX MaTepialiB 1 BHUPOOIB 3 3aJaHUM pIBHEM TaKTHJIBHOTO KOMGOPTY, CTBOPUIH
NepeayMOBH AJISl TOTTTUOJICHUX TOCTIKEeHb B IMiif ramy3i. Ilponec Bu3HaueHHS Koe(ilieHTy TepTs
TEeKCTHWJIBHUX MarepiajiiB, TOB'S3aHUN 3 HEPIBHICTIO TOBEpXHi, JOCHiKyBaBcsi B [7, 8].
[epcneKTHBHUMH TSI BU3HAYSHHSI MIOPCTKOCTI TEKCTUITFO MOXKHA TAKOK BBAXKATH ONTHYHI, Y TOMY
gucii poromeTpuuHi, metoau [9,10], B IKUX BU3HAYAETHCS SICKPaBICTh BiOMBaHHS cBiTY. OHAK Y
OUTHIIOCTI BUMAIKIB TapamMeTpHu TJIAIKOCTI, IMIOPCTKOCTI 1 TEPTSd BU3HAYAIOTHCA HAa OCHOBI
cy0’€KTHUBHUX, 30KpeMa, TAKTUILHUX MeToiB [11-13].

IlocranoBka 3aBaanus. lllopcTkicTs TBepaux TN omucaHa B 0aratboX CTaHgaprax i
HAayKOBUX TpaisgxX. TakoX BHM3HA4YeHI OCHOBHI IapaMeTpH IIOPCTKOCTi, Taki, $K BHCOTa
MIKpOHEPIBHOCTEH, 1X KpOK, 3arocTpeHHs Ta iH. Cyxe TepTs Mo IUX TijlaX MOB’si3aHe 3 MOABIHUM
BIJTUBOM JIBOX IPOIIECIB — aAre3iifHOro 3YerUIeHHs MO MOBEPXHI KOHTAKTY 1 MPYKHOTO OMOpPY
nedopMyBaHHS MiKpOHEpiBHOCTEH. MOIETIOBaHHS IOTO MPOIIECY TYXKE YCKIAIHIOETHCS Y 3B A3KY
3 HEpIBHOMIPHICTIO MIKpOmIOpCTKOCTeH. Ha BiaMiHy Biag HAasSBHOCTI JTOCHTH pPO3BHUHEHOI 0a3m
CTaHJApPTIB 1 METOAWK BH3HAYEHHS IMIOPCTKOCTI METAJIEBHX 1 IHIIMX TBEPAUX TOBEPXOHB, IS
TeKCTHJIBHUX MaTrepiaigiB CiIiJ BII3HAYUTH MPAKTHYHY BIJICYTHICTh HA CHOTOJHINIHIA JEHBb
3arajibHOrO MIAXOAY SIK 10 (DI3MKH MpOIecy TepTs, TaK 1 J0 CTAaHAAPTHUX METOAMK BU3HAYCHHS
IIOPCTKOCTI MOBEpPXHi. Y 3B’A3KYy 3 UM Y JAEIKUX po0OOTax MPOMNOHYIOThCS METOAM, aHAJIOTi4HI
BU3HAYCHHIO TOKA3HMKIB HIOPCTKOCTI i TBepAux Tin [14]. Ha Ham mornsa maHuil miaxin €
KOPHUCHUM, OJTHaK HOro BUKOPUCTAHHS BUMarae o0OB’I3KOBE BpaxyBaHHS OCOOJIIMBOCTEN CTPYKTYpHU
TeKCTHIBHUX MarepiamiB. Kpim Toro, 0e3cyMHIBHO, Tpeba BpaxOBYBATH PI3HHIIO B MPY>KHHX
XapakTepucTukax. Mera mgaHOi pPOOOTHM — CTBOPUTH MOJETh BH3HAYCHHS KOCQIIIEHTY TEPTS
TEKCTHJIBHUX MaTepialliB JJIs BUSBJICHHS OCHOBHHMX (haKTOPIB, IO BIUIMBAIOTH HA IMPOIEC TEPTS 3
BpaxyBaHHSM CTPYKTYPHHUX 1 MEXaHIYHUX BJIACTUBOCTEH MaTepiaiiBb.

Pe3yabTaTu gociimkenb. Cyxe TepTs (0e3 3MalryBaHHs) TBEPAUX MaTepiajiB, sSK MPaBHIIO,
MOB’SI3YIOTh 3 IX MIOPCTKICTIO. B cTaHmaprax 3 BH3HA4YeHHS MIOPCTKOCTI TBEPAMX CYLUIBHHX
Mmarepiaiis [14] HaBegeHUH psijl MapaMeTpiB, 10 BU3HAYa€ HEPIBHOMIPHY (hOpMy TTOBEPXHI TBEPIOTO
Tija, HAMPUKJIA/l, Y BUTIISA1, HaBeaeHoMmy Ha (Puc.1).
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Puc.1. lllopeTkicTs TBepANX MaTepiantiB (X- 10B:XKMHA MaTepiady, y — BUCOTa MIKPOLIOPCTKOCTEi)

VY BuUMaaKy 3CyBHOI il MPH KOHTAKTI 3 IHIIMM MaTepiaJioM BUHHMKAE CHJIA TEPTS, 110 YUHUTH

omip wiii mii. Ilpm mpoMy meil omip MoOXKHa YSBUTHM y JABOX acrekrax. llepmmuii mependadae
CTHCKYBaHHsI BEpIIMH BUCTYMIB mopcTKocTi (Puc.2)

F |

Y V.

Puc.2. CTuckyBaHHSsI BEpIIHH HIOPCTKOCTI (X- JOBKMHA MaTepialy, y — BUCOTa MiKPOIIOPCTKOCTEi)

[Tpu mpoMy TUIOIIA KOHTAKTY 3 TUIOM 301IBIIYETHCS, BAHUKAIOTh aAre3iiiHI MIKMOJICKYJISIpHI
CHUJIH, SIKI YTPUMYIOTh T1JIO, 11O TIEPEMIITY€ThCS.

Jlpyruit acnekT nepeadoadae omip mMopcTKoCTi npyxkHOoMY AedopmyBanHio (Puc.3).

v T

v
!
X

Puc.3. TIpy:kne nedpopMyBaHHS HIOPCTKOCTI (X- JOBKHHA MaTepialy, y — BHCOTA MiKPOIIOPCTKOCTEI)

3araqbHUI TPOIEC € CKJIAJHUM 1 B3a€EMOIIOB’s3aHUM. [[1s1 TBepAMX TUT 3 HEPETYIIPHUMHU
MIOPCTKOCTSMH 1€ MPOIIEC MOJCIIOETHCS AyKe CKIaaHo. Ha BigMiHy B TBEpAMX T, TEKCTHIIHHI

MaTepiaau MaloTh peryssipHy cTpykrypy (Puc.4), mo 103Boisie MPOBOAUTH MOEIIOBAHHS MPOIECY
TepTSL.
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Puc.4. USB—¢0oT0 NoBepXHi TEKCTHIBLHOT0 MaTepially 3 peryJsipHOI0 CTPYKTYPOIO

[IpencraBuMo Takuii MaTepialn, sIK psA KOMIPOK, IO MAlOTh BHUIJIAJ MEPIOJUYHO BUTHYTHUX
CTPYKTYp. BrmacTuBoCTi KOKHOI KOMIPKH BH3HAYAIOTHCS J1aMETPOM HUTKH d, MUIbHICTIO HUTOK B
Marepiani, Mo OyJaeMO BH3HA4YaTH BIACTaHHIO MK HUTKaMH, y HallOMy O3HAa4eHHI — pajiyc
KpUBU3HU HUTKHU y KoMipIli R (Puc.5 ). Takok HUTKH B KOMIpIIl MalOTh MMapaMeTpH KOPCTKOCTI, 110
y 3araJlLHOMY BHTJISJII XapaKTEPU3YIOTHCSI MOYJIEM NIPY>KHOCTI E. Y JaHOMY BHITQJKy IOKH OyAeMO
BBaXaTH MOAYJIb IPY>KHOCTI HUTOK OCHOBH 1 YTOKY OJTHAKOBHM. Y TMOAAJBIIOMY MOJIETb MOXE OyTH
pO3IIMpPEeHa Ha BUMIA/IOK PI3HOT 1X )KOPCTKOCTI.

Puc.5. TlapameTpn KOMIpKH TeKCTHIBHOTO MaTepiany

VY pa3i KOHTaKkTy TBEpOi MOBEPXHi 3 HUTKOIO TKAHMHH BUHUKAIOTh KOHTAKTHI HANPy>KEHHS,
SIK1 TIPU3BOJIATH 10 JeOPMyBaHHS HUTKHU (aHAJIOT — CTUCKAHHS IIOPCTKOCTI TBEPIOTO MaTepialy,
Puc.2). ¥V 3aranbHOMY BUTJISII TUIOIIKMHA KOHTAKTY SIBJISIE COOOIO eIinc 3 HamiBocsimH [15]:

3F (1)
a=a 11 11
i El —+—+—+—
(Rl R2 R3 R4]
3F (2)

b=p-
ﬂ3 1 1 1 1
El —+—+——+—
Rl R2 R3 R4

ne — R1, R2, R3, R4 - paniycu BUKpPUBJICHHS KOHTaKTHHX IOBEPXOHb. ByzemMo BBakaTu BEpPXHIO

KOHTAKTHY IOBEPXHIO Y BUIJIAI TUIONMHHU 3 OE3KIHIIEBUMH PaJllycaMu;
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- E - Moaynb Npy>KHOCTI,
- koedimienTu a,  3amexaTh BiJ GYHKIIT CIIIBBIAHOIIEHHS PaAlyCiB.

3 ypaxyBaHHAM O€3KIHIIEBOCTI paAilyCiB BEpPXHBOTO KOHTAaKTHOIO Tila  (YHKIIiS
CHIBBIAHOIIECHHS pajaiyciB Oye MaTu HACTYIHUN BUTIISL:

oz 1
R2 Rl _|d R|_[1-¢
L1 2 1 1+¢

7+7 N
R2 Rl d R

3)

cosy =

2R
e 4—7

JIyist maHoi BeMWYMHU KOe(DIIIEHTH o, [} BU3HAYAIOTHCS 3aJIeKHICTIO, HaBeaeHO Ha (Puc.6):

4

Puc.6. Koedinientn a, § B 3ajesHO0CTi Big cniBBiqHOIIEHHSI PO3MipiB KOMipok

[Tormyk anpokcuMaIiiiHux 3aJeKHOCTEH 1ae€ HAaHOIbIT HaOMKeH] QYHKIIIT Y BUTIISIIL:

1

4)
@= 037 p=5"%.

[Tnoma einca CTUCKYBaHHS BU3HAYAETHCS 3AJICKHICTIO!

5

1 3F-d )2 3F-d )2 )

S:ﬁ-a.b: 008 066.3 :¢-3 _—
F 1+ <) 2E 2E

Ha mnoBepxHI KOHTAaKTy BHMHHUKAIOTh JOTWYHI HaNpyKEHHS, BUKIMKaHI aAre3idiHUMH

BJIACTMBOCTSIMU MaTepialy, M0 MEPeIIKOKAITh PyXy 1 BUKIMKAIOTH CUiry TepTsa. Cumm, 1o
IiICYMOBYIOTb 11i HANPY>XEHHS, TPOMOPLINHHI IO KOHTAKTY.

[Ipu koB3aHHI TiJIa IO TKAHWHI CIIOCTEPITa€ThCs 3rUHAHHSA HUTOK TKaHWHU. [Ipu mipomy mst
pI3HUX HaIpsIMIB CXeMa 3THHAHHS MOXKe OyTH MpeacTaBieHa y aABox Bunax (Puc.7). lani cxemu —
aHaJIOTH TPYXHOTO Je(opMyBaHHS MIOPCTKOCTI TBepaoro marepiamny (Puc.3). V 3amexHocTi Bif
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po3TalnryBaHHs KOMIpPOK BIZIHOCHO HampsIMy MepeMillieHHs Tijia, nedopmaltis KoMipok BiAOyBa€eThCs
B TUIOIIIMHI KOJIOBOTO CEKTOPY 200 B MEPICHIUKYISIPHOMY JI0 KOJIOBOTO CEKTOPY HAIPSIMI.

o

Puc.7. lepopmaniss HUTOK OCHOBH i yTOKY B TOYKAX NepenieTeHHs

BenmnurHau nmporuHiB MOKYTh OyTH BU3HAYCHI IPU PO3B’sI3aHHI CTATUYHO HEBU3HAYCHOT 3a/1a4l
3THHY KOJIOBOTO CEeKTOpa. PO3B’s13aHHS 1IUX 3a/1a4 J1a€ BUPA3H:

T R3 - T.-R3 (6)
w:8 r R4 ﬂzﬁ 1+4—27z ,v=4T—R4(4—7T).
n-E-d V2 n-E-d

VY 3araibHOMY BHIIaJKy, TAKUM YHHOM, CHJIa TE€PTSI BU3HAYAETHCS 3 OJHOTO OOKY, MPYKHUM

OTIOPOM HUTOK TKaHWHU NpU iX nedopmMyBaHHI, 3 IHIIOTO — AATE31WHUM OIMOPOM CTHCHYTHUX
IIOBEPXOHb.

[Iepuie 3ycuiuis BU3HAYa€THCS BUPA3OM:

4 (7)
T 1 =Z 1 . %
R
Jlpyre 3yCuiuIsd BU3HAYa€ThCS BUPA3OM:
2 0,74 (8)
T2=2z2-3 d R

E2 d0’08 (ZR " d)0’66
ne z1, z2 — koedilieHTH.
Toxi cymapHa cuia TepTs BA3HAYAE€THCS CyMOIO:

T=T1+12 9)
BianoBigHo, 03HaYUBIIN f — KOS(IIIEHT TEPTS, MOXKHA 3HAWTH:
S=1472 (10)

Takum 4YuHOM, CHJIa TEPTS BH3HAYAETHCS CYMICHOIO II€I0 MPYKHOTO OHOPY TEKCTHIIbHUX
HUTOK 1 are3iiiHIM OITOpOM IPU CTHCKAHHI HUTOK.

BucHoBku: BusHaueHo (hakropwu, 1110 BILTUBAIOTh HA MPOLIEC TEPTS Y TEKCTHIILHUX MaTepianax.
Jlo HUX BiHOCATHCS MPYXKHI OMOpH AedOopMalisiM TEKCTUIBHUX HUTOK CYMICHO 3 OIOPOM IpH

CTUCKaHHI. 3aJeXHICTh BKJIOYAE TIOKA3HUKU JKOPCTKOCTI TEKCTHJIBHUX HHUTOK, MapaMeTpu
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CTPYKTYPH TEKCTWJIBHOTO Marepiaiy, sSKi BHPaKAalOThCs MOBEPXHEBOIO T'YCTHHOIO MaTepiairy Ta
JIlaMeTPOM HUTOK, [0 BU3HAYAETHCS X JIHIHHOIO TycTHHOI. OfepiKaHi 3aIeKHOCTI MOXYTh OyTH
BUKOPUCTaHI Il MPOTHO3YBAaHHS BJIACTUBOCTEW TJAaJKOCTI Ta MOKA3HUKIB TEPTS TEKCTHIIBHUX
MmarepiaiiB 3 METOIO 3a0e3neueHHs! (PyHKI[IOHATBHUX BIACTUBOCTEH TEKCTUIBHUX BUPOOIB.
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MOJAEJIMPOBAHUE IMPOINECCA TPEHUS B TEKCTHJIBHBIX MATEPUAJIAX
CYIPYH H. IL.}, PABYUKOB H. JI.2, UBAHOB H. A.!

'Kuegckutl HayuoHaTbHbL YHUSEPCUMen MeXHON02Ul u Ousatina, YKpauHa
2Vkpaunckas unoicenepno-nedazoauieckasn akademus, Yrpauna

Henv. Coz0amv modenv onpedenenus Kodphuyuenma mpenust meKCmuibHbIX MAmepuaios ois
BbIAGIICHUS OCHOBHBIX (PAKINOPO8, GAUAIOUUX HA NPOYECC MPEHUS, C YUemOM CIMPYKMYPHLIX U MEXAHUYECKUX
ceolicma.

Memoouxa. Mooeruposanue npoyecca mpeHusi 8 MeKCMUIbHLIX MAMEPUanax Kax KoMoOuHayuu
A02E3UOHHBIX U YNPY2UX AGTIEHU.

Pezynvmamut. [llepoxoeamocmsv meepovix mei U OCHOBHbIE NAPAMEMPbL UEePOX08AMOCmU, maxue,
KaK 6b1COMA MUKPOHEPOSHOCMEU, UX wide, OCmpoma u Op. ORUCAHBL 80 MHO2UX CMAHOAPMAX U HAVUHBIX
mpyoax. OOHAKO MOOeIUpPosanue npoyecca mpeHus 6 maKux CUCMEMAax O4eHb YCIOJICHIEeMCs 6 CG3U C
HEPABHOMEPHOCMbIO PACIPEOENCHUS MUKPOUEPOX08AMOCcmell. AHAIU3 TUmMepamypHbiX OAHHbIX HOKA3AIL, YMO
WepoxXoeamocms NOBEPXHOCIU MEKCMUTbHBIX MAMEPUANO8 - BAJCHLIL U IPpekmusHvlil  paxmop
NPOSHO3UPOBAHUSL MAKMUTLHBIX CEOUCE U30enull paziuyHoco HasHavenus. Oyenka wepoxoeamocmu
NOBEPXHOCU, KAK NPABUNIO, OCYUeCMBIAEMC L C UCNONb308AHUEM CYOBEKMUBHBIX U 00BEKMUBHBIX MEMOO08,
npuuem nocieOHue mMocym Obimb KOHMAKMHbIMU U OecKoHmakmHuuiMu. B pabome paspabomana mooens
onpeodenenusi KodpHuyuenma mpeHus MmeKCmuibHblX MAmepuanos Oas GulsiGIeHUsT OCHOBHLIX (AKMOpos,
GIUAIOWUX HA NPOYecc MpeHust ¢ Y4emom CMPYKmMYPHuIX U Mmexanuyeckux cegoucms. Cuna mpenus
npeocmasnena Kak KOMOUHayusi 08YX OCHOGHbIX (akmopos. Ilepewiti - ynpyzoe conpomusneHue
deopmuposanuto, GMOPoOl - AO2e3UOHHOe CONPOMUBTIEHUE HNPU CHCAMUU CMPYKMYPHLIX DNEMEHMO8
Mamepuana. Ycmanoeienvl 0OCHOGHbIE Napamempul, iusiowue Ha KodIMOOuyuenm mpenus meKCmuibHbIX
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NOJIOMeH - MOOYIU YAPY2OCMU CIMPYKIMYPHBIX JJIeMEeHMO8, UX 2eoMempuieckue napamempul - HOBEPXHOCMHASA
NJIOMHOCMb MEKCMULbHO20 MAMEPUANa, TUHEHAA NIOMHOCb CIPYKIMYPHbIX 91eMEeHMO8.

Hayunasn noeusna. Ilonyuennsie pe3yismamyl NHO3604I0M KAYECMBEHHO NPe0yCMAMPUBams ycunue
MPpeHUss MeKCMUIbHO20 MAMeEPUANd ¢ U3BECMHbIMU NAPAMEMPAMU €20 CHPYKIMYPHbIX I1eMEHMO08, d MaKHce
HOPpMUPO8Amb dMu napamempsl OJia CO30AHUSA MAMEPUANO8 C 3A0AHHbIMU NOKA3AMEAMU MPEHUs.

Ilpakmuueckaa 3nauumocms. [lonyuennvie pezyivmamovl 0ai0m GO3MONICHOCMb NO0OOpa Humell,
dopmupyrowux mexCmuIbHuIL MAmepuan, no 3HAYEHUIM MOOYIS YHPYeOCHmuU, MOJWUHBL, HIOMHOCMU
PACROJI0dCeHUs 01 0becnevenus MUHUMANbHOU CUTbL MPEHUSL.

Knwouesvie cnosa: mexcmunvhvle Mamepuanvl, mpeHue, ddzesus, Ynpyeoe COnpoOmusieHue,
CMPYKmMYpPHbIE NAPAMEMPDI.

SIMULATION OF THE FRICTION PROCESS IN TEXTILE MATERIALS

SUPRUN N. P.!I, RYABCHIKOV N. L.2, IVANOV 1. O.!

! Kyiv National University of Technologies and Design, Ukraine
2Ukrainian Engineering and Pedagogical Academy, Ukraine

Goal. Create a model for determining the coefficient of friction of textile materials to identify the main
factors influencing the process of friction, taking into account the structural and mechanical properties of
materials.

Method. Modeling of friction process in textile materials as a combination of adhesive and elastic
phenomena.

Results. Roughness of solid bodies and the main parameters of roughness, such as the height of micro-
irregularities, their pitch, sharpening, etc. described in many standards and scientific papers. However, the
modeling of the friction process in such systems is very complicated due to the irregularity of distribution of
microroughness. The analysis of literature data showed that the surface roughness of textile materials is an
important and effective factor in predicting the tactile properties of products for various purposes. Estimation
of surface roughness is usually carried out using subjective and objective methods, and the latter can be
contact and non-contact. The paper develops a model for determining the coefficient of friction of textile
materials to identify the main factors influencing the friction process, taking into account the structural and
mechanical properties of materials. Friction force is presented as a combination of two main factors. The first
is the elastic resistance to deformation, the second is the adhesive resistance to compression of the structural
elements of the material. The main parameters influencing the coefficient of friction of textile fabrics - modulus
of elasticity of structural elements, their geometrical parameters - surface density of textile material, linear
density of structural elements are established.

Scientific novelty. The obtained results allow to qualitatively predict the friction forces of a textile
material with known parameters of its structural elements, as well as to normalize these parameters to create
materials with specified friction indices.

Practical significance. The obtained results make it possible to select the threads that form the textile
material, according to the values of the modulus of elasticity, thickness, location density to ensure the minimum
friction force.

Keywords: textile materials, friction, adhesion, elastic resistance, structural parameters.
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