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AHHOTAIIHA B pabome nposeden u Onucam pso 3IKCNePUMEHMANbHLIX UCCAe008AHUL C NPUMEHEHUeM UYBCMEUMENbHbIX K
0agneHUI0 NieHOK O 060CHOBAHUA NPUMEHUMOCIU PA3PAOOMAHHO20 BAPUAHMA MEMOOAd SPAHUYHBIX UHMESPAIbHBIX YPAGHEHUIL.
Cpagnenue pacnpedenenuti KOHMAKMHBIX O0AGNEHUL, NOTYYEHHbIX IKCHEPUMEHMANbHO U NPU YUCIEHHOM peueHuu Memooom
2PAHUYHBIX 2NIeMEHIN08, HOOMEEPOUNO NONIHOE KAUeCMEeHHOe U YO0GIemBOPUMeNbHOe KOIUYeCmBeHHOe COOMEEmMcmeue pacienHulx
U JIKCnepumeHmanvHulx uccieooanui. Iloepewnocms 6 onpedenenuu NIOWAOOK KOHMAKMA U MAKCUMANbHBIX KOHMAKMHBIX
Oasnenuti He npesvicuna 10 %.

Knrouesvie cnosa: xonmaxkmuoe 63aumoOeiicmeue, Memoo SPaHuyHbIX dNEeMEHMOs, HANPANCEHHO-0ehOPMUPOBAHHOE COCMOSHUE,
wepoxoeamocme, 2udpoodbeMHA hepedaid, Yy8CHEUumenbHble K 0a61eHUI0 NieHKU.

NUMERICAL AND EXPERIMENTAL STUDY OF CONTACT FOR BODIES OF
COMPLEX SHAPE

N. SKRIPCHENKO", M.TKACHUK, O. ATROSHENKO

Department of theory and computer-aided design of mechanisms and machines, National technical university “Kharkiv polytechnic
institute”, Kharkiv, UKRAINE

ABSTRACT This work delivers results of experimental studies performed in order to justify the validity of the developed version of
the boundary element method that accounts for the compliance of the intermediate layer. Experimental investigation of contact
interaction of complex shaped bodies in the presence of local compliance of conjugate surfaces has been conducted on a prototype of
a hydrovolumetric drive, for which the contact area and the magnitude of the contact pressure were determined by means of pressure
sensitive films. In order to capture the entire domain where contact pressure is applied and their maximal values and therefor for the
sake of measurement error reduction each test is made using two types of contact films: MS and HS. It was demonstrated that the
increased compliance of the intermediate layer results in contact over a larger area and leveling of the maximal contact pressure
pike. With the increase of pressing force both the size of the contact zone and the values of contact pressure grow. Comparison of
contact pressure distributions obtained experimentally and from numerical boundary element method solution confirmed full
qualitative and quantitative correspondence of the experimental and numerical results. The discrepancy in contact area and maximal
contact pressure was less then 10%. The results are summarised in a curve chart that contains correlation between the size of the
contact area and the value of the maximal contact pressure for different local compliances of the contact layer.

Keywords: contact interaction, boundary element method, stress-stain state, roughness, hydrovolumetric drive, pressure sensitive
films

Brenenne (aKkTopoB, TAaKMX KaKk IMIEPOXOBAaTOCTh, HAJINYUE

MIPOKJIA0K, HAIBUICHUI! U T. 1.
B coBpeMEHHOM MAaIIMHOCTPOEHUH KOHTaKTHOE Hns agammza  HJIC Ipd  KOHTaKTHOM
B3aUMOJCHCTBUE — OJWH W3 OCHOBHBIX CIOCOOOB  B3aMMOAEHCTBMM  C  YY4€TOM  O3THX  (DaKTOpoOB
nepeiaui MEXaHHYECKOTO BO3JACHCTBHS MEXKAY JETalsIMH  pa3palaThIBalOTCAd  pa3JIMuHBIC YHCICHHBIE  METOJBI.

MallMH B TIpoIlecce OBKcIutyaranuu. Ilpm stomM  mus
Nepeadd  CIOXHBIX BHIOB [JBIDKCHUS, YBEIHUCHUS
Harpy304HOH CIOCOOHOCTH, a TaKXe YMCHBIICHHS
MaKCHUMaJIbHBIX KOHTAKTHBIX JaBJICHUI npu
NPOCKTUPOBAaHMM  HOBBIX  M3Jenuid  HMX  Qopma
YCIOXKHSICTCA. OTO TMOpPOKTaeT MpodjeMy  BBIOOpa
palMoHANBPHOTO  clocoba  aHanmM3a  HaNpsDKEHHO-
nedopmuposanHoro coctosaHus (HAC) KOHTaKTHPYIOIHUX
CIIO)KHOIPOMWIIBHBIX TeJ, IOCKOJIBKY MJISl TaKUX Tell
HEIb3s1 HalPsAMYIO IPUMEHHUTh TPaJUIIMOHHBIC METOANKH,
ocHoBaHHble Ha Teopuu I'epua [1, 2]. Taxxke xapakrep
pacrpeseneHns KOHTAKTHBIX JABICHWH W BEIWYMHA WX
IUTOIIAJIOK YYBCTBHTENBHBI K YYETy JOMOJHHUTEIBHBIX

Hambomnee pacnpocTpaHeHHBIE U3 HIX — METOJI KOHEIHBIX
anemenToB (MKD) [3, 4] u MeTo TpaHUYHBIX 3JIEMEHTOB
MI9) [5-8].

B pabGore [9] mnpemnoxkeH BapuaHT MeTOJa
TPaHUYHBIX 3JIEMCHTOB JJId pCUHICHUA KOHTAKTHBIX 3a1a4,
NO3BOJISIFOIIMIA  YYUTHIBATH  NPOM3BONIBHYIO  (opMy
HEPBOHAYAIILHOTO 3a30pa MEXAY CONPSTaeMbIMU TEJaMHU,
YTO MO3BOJISIET PACUIMPHUTH 00JACTh MCCIIEAYEMBIX 3a1ad
Ha OoJiee MMPOKUH Kiacc 00bEeKTOB. Takxke MpeiokKeHa
MOJIeNb ydaeTa JOKaIBHOM MTOIATIINBOCTH
MIPOMEXKYTOUYHOTO  CIIOSI MEXAY KOHTAKTHPYIOUTIMH
TenamMH, OCHOBaHHas Ha Mmozenu Bunknepa [10]. Ilpu
TTOMOIIIA CHEIHATH3HPOBAHHOTO MIPOTPaMMHO-
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MOJIEIBHOTO ~ O0ecTedyeHus, pa3padOTaHHOTO  MpHU
peanu3aiiy PEAJIoKEHHON MaTeMaTHYeCKOi MOJelnu,
PpelleH psiji IPUKIIAIHBIX 33/1a4.

[ToxyueHHBIE YUCTICHHBIE PE3YJIBTATHI HYKIAIOTCS
B TOATBEPXKJICHWU  JaHHBIMH  OKCIIEPUMEHTAIbHBIX
HCCIIeJOBaHUH.

B nanHON paboTe mpoBeneH M OMUCAH psf
SKCTIEPUMEHTAIBHBIX HCCIEOBAaHUN IS 0OOCHOBAaHUS
MIPUMEHNUMOCTH pa3paboTaHHOTO Bapmanta MID ¢
YUE€TOM HaJIM4YuA MOHATIHUBOCTH ITPOMEKYTOYHOTO CJIOA
MECKIY KOHTAKTUPYHONIUMU TEJIaMU.

eab padoTbl

Lens paboThI COCTOHT B pacueTHo-
9KCIEPUMEHTAITEHOM HCCIIeIOBAaHUN KOHTAKTHOTO
B3aMMOJICHCTBHS CIOKHOTPO(HUIBHBIX TENl MPHU HATWIHU
MEXAy HUMH YIPYroro ciost © B 000CHOBaHMM Ha 3TOH
OCHOBE TOYHOCTHU NPOBEICHHOIO0 KOMILIEKCA YUCICHHBIX
UCCIICIOBAHUM, BBINOJHEHHBIX MpPHU MOMOIIM METoAa
TPaHUYHBIX IEMEHTOB.

HN3noxxeHHEe 0CHOBHOTO MarTrepuaJia

B pabore sKkcnepuMeHTalbHOE WCCIEAOBaHUE
KOHTaKTHOTO B3aUMOJEHCTBUS CIIOKHONPO(UIIBHBIX Tel
C YYeroM JIOKaJbHOW TOAATIMBOCTH COIPSTaeMbIX
MOBEpXHOCTEH (oOycnoBneHa HaIu4IueM 1160
LIEPOXOBATOCTH, JINOO MTPOKIIA/IOK, HATIBIICHNH, TUIEHOK U
T.Jl.) TIPOBEACHO Ha OMBITHBIX O00pa3ax 3JeMEHTOB

THIPOOOHEMHOM repeaayu. B rpo1iecce
SKCHEPUMEHTAIBHBIX  HCCIEIOBAHWN  ONPENesUINChH
BEJIMYMHBl KOHTAKTHBIX IUIOMAJAOK ¥ KOHTAKTHBIX
ABICHUH  METONOM  KOHTAKTHBIX  OTIIEYaTKOB  C

MPUMCHCHUEM YYBCTBUTCIBHBIX K JaBICHHUIO IUICHOK.
Ot IuleHKHM ~— paspaboraHbl  kommnanued — Fuji
[www.fujifilm.com] u MO3BONAIOT HM3MEPATH AABJICHHUSA
MPU CTATUYCCKOM HATPYKCHUH WJIM HX MaKCHUMAaJbHBIC
3HAYCHUS TPH TUHAMUYECCKOM. I[IpHHIMI UX pPabOTHI
COCTOMT B TOM, YTO TpPU NPUIOKEHHH KOHTAKTHOTO
YCHITUSL MHKPOKAIICYIBl B I[BETOOOPA3yIOMIEM  CIIOE
paspymaioTcs, M UX BEHmECTBO B3aWMOJICHCTBYEeT C
BEIIIECTBOM IIBETOTIPOSBIILIONIETO Ci0s. VIHTEHCHBHOCTH
MTOJTyICHHOTO nBeTa 3aBUCHUT oT BEITUIHHBI
MPWIOKEHHOTO YyCWIHA, T.K. Ha IUICHKAX WMEIOTCS
MHUKPOKAIICYJIbl Pa3INdHBIX pa3MepoB (OT MHKPOHOB IO
JIECSITKOB MUKPOHOB), Pa3pyIIAIONIMECS TPU Pa3THYHBIX
nmapieHusix. OOIliee CTPOCHHE U MNPUHIMI JACHCTBUS
YYBCTBHUTCIBHBIX K KOHTAKTy IUICHOK TIIOKa3aHbl Ha
puc. 1.

B kauecTBe KOHTAKTUPYIOIIUX TEJT HCIOJIb30BAHBI

HACTOSAIIMN IIAPOBOM IOPIUEHb, U3BJICYCHHBIA U3
THIPOOOHEMHON nepenaun T"OIT-900
[www.morozovkmdb.com], m OJOK Hu3 IUIEKCHIJIAca,
CBOWMCTBA MaTepualia KOTOPOTO  IO3BOJSIOT  MpPH

HE3HAYUTENIbHBIX NPUKUMAIOIIUX YCWIHAX OTCIECIUTh
XapakTepHble  W3MEHEHUS  pa3MEpOB  KOHTaKTHBIX
IJIOIIA0K M paclpeiesieHUil KOHTAaKTHBIX JaBJICHUIL.
IIpoMeKyTOUHBI yNOPYruil CJIOH MOJENIUPOBAICA C
NOMOIIbIO PE3WHBI, BEJIMYMHA MNOAATIMBOCTH KOTOpOﬁ

olpeJiesieHa 3KcrepuMeHTanbHo panee [11]. Ilpu aTom BO
BpEMA IIPOBCACHUA paaa OKCIICPUMEHTOB JUIA
BapbUpPOBAaHUs  JIOKUIBHOH  MOJNATIMBOCTH  MEXIY
KOHTaKTHPYIOIUMH TEJIaMH HCIIOJIb30BAIOCh PA3INYHOE
KOJIMYECTBO CJIOEB PE3WHBI, a ISl COOTBETCTBYIOIIUX
YHUCJIEHHBIX MCCIICIOBAHUA — 3HAYEHMs IOAATIMBOCTEH
CJIOEB CKJIa/IBIBAIINCH.

Hns N3MEpeHNns KOHTaKTHBIX  JIABJICHHUH
HeO6XOllI/IMO NEpBOHAYAIIBHO BI)I6paTB THUIT TIJICHKH,
HUCXOAA U3 OXKHUIAACMBIX 3HAYEHUH N3MEPSICMBIX BCIIMYUH
(em. T1abm. 1). Kaxgomy THIy IJIEHOK CTaBATCS B
COOTBETCTBUEC 3aBHCUMOCTH MHTCHCHBHOCTH IIBE€TAa B
npeaenax ot 0,1 g0 1,6 OT MpUKIaABIBAEMOTO TaBICHUS.

—— TlonudcTepoBOE OCHOBAHHE
~ ' IBeTOnpOsBIAIONIHIA CIIOM
a ~ Croit uBetoo6pasyrommx

MHUKPOKAICyJt

Inenka A RRETIN [ToMICTEPOBOE OCHOBaHUE
Croit 1BeTo0OpasyomKX
0 EREE ~ MMKpOKaricys
LiBeTonposBisioNnHii cioit
Mnenxa C —— TlomuscTepoBoe OCHOBAHHE
Puc. 1 — Cmpoenue u npunyun oeicmsusi 0OOUHAPHLIX (@)
u cocmaguvix (b) KOHMAKMHBIX NAEHOK

Ta6mmua 1 — Buns! minenok Fuji u ux mapameTpsl

Tun Junamazon
ICHK H3MEPSIEMBIX
nasieHuit, MITa
Ultra Super Low
© 0.2-0.6
2 Pressure(LLLW)
QE Super Low Pressure (LLW) 0.5-2.5
3 Low Pressure (LW) 25-10
Medium Pressure (MW) 10-50
% Medium Pressure(MS) 10-50
§ High Pressure(HS) 50-130
gf Super High Pressure (HHS) 130-300
OKcriepuMeHTaldbHass ~ ycTaHOBKa  (puc.  2)

obecrieunBaeT MPHXKATHE MAPOBOTO MOPIIHS K INIOCKOCTH
oTBeTHOH Aetanu. Biok u3 miuekcuriaca GuUKCUpyeTcs Ha
CIEIHANBEHO COOPAHHOM TIPHCIIOCOOJICHUN U3 AIIEMEHTOB
KOMILIEKTA YHHBEPCAIBHBIX CcOOpPOYHBIX
NpUCrocoOIeHNH. Y cHitie NPUKIaAbIBACTCS C MOMOILBIO
BUHTOBOM IIapbl M IEPENACTCS Yepe3 CIELUabHbII
BKJIAJbII, WCKINOYAIOIIUKA IPOKPYYMBAHHUE IOPIIHA, a
U3MepsieTcss  3a  c4eT  HaKJIeeHHBIX Ha  BHUHT
TEH30JaTYUKOB, ITOJACOCTUHEHHBIX K TEH30METPUIECKOMY
npudopy MCJI-3, nmokazaHuss KOTOPOTO MPOTAapUPOBAHBI
(c mpuMeHeHneM TMHAMOMETPA).

Kak oTMedeHO BblllIe, pa3HbIE THUIBI KOHTAKTHBIX
IUICHOK MMEIOT Pa3IM4YHble [HANa30Hbl HM3MEPSEMbIX
JIaBIICHUH, KOTOphle B OOJBIIMHCTBE CIIy4aeB HE
nepecekatotes. IlosTomy 1t 3axBarta Gospmiel obnactn
pacnpeneneHusl KOHTAKTHBIX JaBJICHUI U UX 3HA4EeHUH, a
COOTBCTCTBCHHO JUIA CHHXKCHUA IMOTPEIIHOCTHU
IPOBOJMMOTO JKCIIEPHMEHTa B paboTe MpHU KaKAOM
Harpy’>kKeHHH MCIOJB3YIOTCA Maphl IUIGHOK TUa MS u
HS, Aramna3oHbl HM3MEPACMBIX OAaBJICHHUU [JI1 KOTOPBIX
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Puc. 2 — Obuyunii 610 3kchnepuMeHmatbHol
VCHAHOGKY Ot UCCTeC06aHUA KOHMAKINHO20
e3aumModelicineus uidapoeo2o nopins ¢ bezoeoii
dopoxcxoil paduarvron 'Ol

cocrapmsor 10-50 MITa u 50-130 MIla cooTBeTCTBEHHO
(cM.  T1abm. 1), Takum  obOpa3zoM. TpoOBeICHHE
IKCTIEPUMEHTATLHBIX  W3MEPEHHH OCYMIECTRAAETCS B
CTIeMYIONIeH MOCTeN0BaTeNLHOCTH: YCTAHABIMBACTCA H
(ukcupyerca OIOK W3 TNIEKCHTIaca, MOACTHPYIONIHii
Oeropyro mopokky panmanenoii I'OIT-900, ¢ kotopoi
HAXOAUTCA B CONPAKEHHMH B DPEATbHOH KOHCTPYKIIHH
MAPOBOH TMOpPIIEHb; B MECTE OKUJAEMOr0 KOHTaKTa
pasMeNIanTes Mapbkl KOHTAKTHBIX IUICHOK, Ha KOTOphlE
HAHECEHB! METKH UIH HX HOCIEAYIONIEr0 COBMEIIEHHH, H
CIOH (MMM CIIOM) PE3HHBL, MPOBOJUTCA  YCTAHOBKA
NOpHIHA HA IUIOCKOCTH M €ro  3akpelUieHde, s
HCKIIOUEHHS ero IPOBOPAYHBAHHUS, [NPUIOKEHHE H
CHHTHE 3aJaHHOTO YCHIHH C NMOMOIIBKY BUHTOBOH Mapsl;
H3BIEUCHUE KOHTAKTHBIX IUIGHOK M HX oUudpoBka;
NpOBEJACHHE  aHANW3a  [OJYYEHHBIX  KOHTaKTHBIX
OTNEYaTKOB M ONpeieieHHe BIWMHUA  JIOKATLHOH
NOJATIHBOCTH HAa XapaKTep pachpelencHus KOHTAKTHbIX
JABIICHUE U BEIHYHHY KOHTAKTHEIX [TEH.

AHa/IH3 pe3yILTATOB

B xome OSKcnmepHMeHTa TIpH  BapbHPOBAHUH
BEJIHYHHBl MPOMEKYTOYHOTO NMOAATIIMBOTO CIOM, 4 TAKKe
NPHKHMAIONIETO  YCUIMS MOIYMEHBl pasHble  Iapsl
KOHTaKTHBIX OTMEYaTKOB W TMPOBEACHA HMX OIH(POBKA
(puc. 3). BuaHo, 4TO KOHTaKTHBIE TIATHA, TIOTYYCHHBIC Ha
TTEHKaX MEHBIIEH YYBCTBHTEIBHOCTH, XOpoIo
otoOpakaloT (hopMY H TPAHHIIB MATCH KOHTaKTa, OTHAKO
UMelT Oemyro o67gacTh B NEHTpaTbHOH 30HE. 3TO
oObsAcHsAeTcs TeM, 4YTO TUIEHKa B 3Toll  obmactu
«3acBevueHa», T.K. TaM JeHCTBYIOT KOHTaKTHBIE JaBICHHA,
NpPEeRBINIAIONIHE BepPXHUH MOPOT €€ YYBCTBHTEIBHOCTH.
J11s OlIEHKH KOHTaKTHBIX JaBICHHH B 3TOH LEHTpambHOH
30HE H X MakKCHMAaJIbHBIX 3HAYEHHH HCTONMB3YIOTCA YiKe
TMAHHBIC, TOTYYCHHBIE HA TJICHKax ¢ Oolee BBICOKHM
muanazonoMm. T.0., B X0Ae JKcHepHMeHTa 0OOCHOBaHO
NpHMEHEHHE JIBYX THIIOB IUIGHKH OJHOBPEMEHHO B
eTHHOM TaKeTe Ul OLEHKH XapakTepa pachpeselcHHs
KOHTAKTHBEIX JaBICHHI, HX MaKCHMAILHLIX 3HAYeHHH H
pa3MepoB [ATEH KOHTAKTa. ITO  OOCTOSTEILCTBO
OTIIMYAET METOAUKY HCCIIE0BaHUM OT Tpa HIHOHHEIX (C
NPHMEHEHHEM OJIHOTO THMA IJICHKH HIIM HECKOIBKUX, HO
YCTaHABIHBAEMBIX TOOUEPEIHO).

Ha mnomyyeHHBIX OHM(POBAHHEIX KOHTAKTHBIX
NATHAX BHAHO, YTO ¢ HCMONBb30BaHHEM Oombliero
KOIIHYeCcTBA  cIOcB  (YBEIHYCHHEM  IIOJATIMBOCTH
MPOMEXKYTOUHOTO CTI0s) pasMepbl KOHTAKTHBIX [ATeH
pacTyT, a MakCHMAaUbHble KOHTAKTHBlE JaBICHHS
YMEHBIIAKOTCSE, W NHKH B pachpejeleHusx
crnaskuBatores. C yBelHYEeHHEM JKe MNPHKUMAIONIETO
yCHIHS HabmoAaeTcss POCT MaKCHMAlBLHBIX KOHTAKTHBIX
JIABIICHUH M yBelTHYCHHE ITOMATKH KOHTAKTA.

1 croid, 2.5 kH
MS HS

P ~
@

Wz %5

'™ 23 joom =

2 crnos, 2.5 kH

MS HS
Y L
=]
-
/ -0

Puc. 3 — Konmaxmubie omnesamyit Ha 4yeCmeumetbHbLx
naenkax Fuji 6 conpajcenuu waposoeo nopins ¢ 6e206oil
0opodcKoll U ux oyughposra

CpasHenHe pacnpesieneHHH KOHTaKTHBIX AaBICHHUI,
TMOTYYEHHBIX, ¢ OHOH CTOPOHBI, 3KCTIEPHMEHTAIBHO H, C
OPYToi CTOPOHBI, NpPH YHCIEHHOM PEMIEHHH METOI0M
TpaHHYHBIX 37TEMEHTOB, MOKasaHo Ha pHc. 4. IlomyvenHsie
Pe3ynbTaThl CBHAETENLCTBYIOT O TMOJTHOM KaYeCTBEHHOM H
YIOBIETBOPHTENLHOM — KOJHYECTBEHHOM  COBMAJEHHH
PacHETHBIX M 3KCIEPHMEHTAIbHBIX  HCCIEIOBAHHIL
IlorpemiHoCTE B ONPEAENEHHH IUIOMIANOK KOHTakTa H
MaKCHMaJIbHBIX KOHTAKTHBIX [JABIEGHHI HE NPEBLINIAET
10 %.

B MoATBepkKAEHHH 3TOTO MOXKHO NPHBECTH
OHarpaMMy, OTPaKalollyl0 3aBHCHMOCTH  3HAa4YeHHH
MaKCHMAaIbHbIX KOHTaKTHBIX JaBICHUI 0T pa3sMepa NATHA
KOHTAKTa JId pasHOH  JIOKanbHOH  NOJAATIMBOCTH
IPOMEKYTOUHOTO cllost (pHC. 5).
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1 cnoit, 1 xH 1 cioi, 2.5 kH

o, P

Puc. 4 — Cpasnenue pacnpedenenuii KOHMAKMHBIX OAGNIEHUL,
NOJYHEHHBIX IKCNEPUMEHMATBHO YUCTEHHBIM MEMOOOM
epaHuuHbIx snemenmos (BEM)

x10°

—— pelweHue meTogom lepua (6ea cnoga)

—— uucneHHoe peleHne M3 (1 cnoit)
14 ——uuncneHHoe pewexne M3 (2 cnos)
o 3KcnepumeHT (1 cnow)
4 ZKCMEPUMEHT (2 cnos)

Pmax, Pa

Puc. 5— Conocmasnenue NOJIY4YEHHbIX YUCIEHHO KPUBLIX
3A6UCUMOCTIU MAKCUMAIbHBIX KOHMAKMHBIX OAGLEHULL OM
pasmepa niamHa KOHmaxkma ons pa3HOﬂ GE/IUYUHDbL
JIOKAIbHOU NOOAMAUBOCU C pesyibmamamu
IKCNepUMermailbHblX M3M€p€Huﬁ

BriBoabI

Jis rccneqoBaHUs KOHTAKTHOTO B3aMMOAEHCTBHS
IIAPOBOT0 TOPIIHS C INIOCKOCTBIO C YYETOM HONATIHBOTO
CJIOS TPUMEHEHAa M YCOBEPIICHCTBOBAHA TEXHOJIOTHS
KOHTaKTHBIX OTIEYaTKOB c UCIIOJIb30BaHUEM
YYBCTBUTEJIBHBIX K JIaBJICHUIO TIeHOK (upmbl Fujifilm.
[TpoBeneHHbIe MCCIENOBAHMS TTOKa3all KaueCTBEHHOE U
KOJINUECTBEHHOE COOTBETCTBHUE pe3yJbTaToB,
MOJYYEHHBIX ~METOJOM TPaHUYHBIX  JJIEMEHTOB U
YCTaHOBIICHHBIX 9KCIIEPUMEHTAIILHO. YucneHHo
YCTaHOBJICHO M IMOATBEPXKACHO B psilie SKCIICPUMEHTOB,
YTO [pPU  YBEIMYCHHH JIOKAJTBHOH  MOJAaTIMBOCTH
NPOMEKYTOYHOTO CJIOS  PaclpeleieHusi KOHTAKTHBIX
JaBJICHUH CrJIQKMBAIOTCS, MX MAaKCHMaJbHbIC 3HAUYCHHMS
CHW)KAIOTCS, a IUITHO KOHTAaKTa pacTeT. AHamu3
MIOKa3bIBaLT, 4TO HOTPELIHOCTh YHCIICHHOTO
MOJICTTUPOBAHHMS KOHTaKTHOTO B3aUMO/ICHCTBUS

CIIOKHOTIPOGMIILHBIX TEJNI C YYETOM IOJATIMBOCTH HE
mpebrmaet 10 %.

Takum  oOpazoM, ommcaHHele B pabote
SKCHEPUMEHTANbHbIE  HUCCIENOBaHHUSA  MOATBEPKIAIOT
aJIeKBaTHOCTH TIPEUIOKEHHOTO paHee B paborax [9, 11],
METOJja pEIICHUs] KOHTAKTHBIX 3a/ad, pPealH3yIOLIEro
BapHaHT METOJAA TPAHUYHBIX 3JEMEHTOB, JOCTOBEPHOCTH
1 TOYHOCTD YHCJIEHHBIX MOJENEH, a TaKKe TOJIy4aeMBbIX C
ux MOMOIIBIO 3aBUCUMOCTEN pactnipeneneHui
KOHTAKTHBIX JAaBICHUH U IJIOMIAJOK KOHTAKTa MPH y4deTe
u BapbUPOBAHUU JIOKaJIbHOM MTOIaTJINBOCTH
ITOBEPXHOCTHOT'O ciost COTIPSITaeMBIX
CIIO’KHOTIPO(MITBHBIX TEI.
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