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MPOIIO3UIIII I[OI0 PO3POBKH € IMHUX IIJIXO/IB OI[IHIOBAHHSA
® YHKIIOHAJIbHUX BJIACTUBOCTEM MIAMITAJIbHO-IIPUBAPAJIBHAX
MAIIHWH BITYN3HAHOI'O BUPOBHUIITBA

Pobomu 3 ympumanus MiCbKux @yauyb i 0opic € He8i0'€MHOI0 4aCmMuHOl0 podim no eKcniyamayii
00'exmig 00podcHb020 2ocnodapcmea. Ochoshe 3a80anis NiMHb020 NPUOUPANHS NOTSL2AE Y BUOATIEHHI BCIX GUOIE
3a0pyoOHeny, AKI HAKONUYYIOMbCA HA NOGEPXHI NPOI3HOI wacmuHu, Mpomyapie, 3VNUHOK EPOMAOCLKOZO
mpancnopmy i AKi € 0Jicepenom 3anuieHocmi Nosimpsl, 3ACMIYeHHs MICbKUX mepumopii. Y pisnux Kpainax
6800AMbCA HOPMAMUBHI OOKYMEHMU 3 8UMO2AMU W00 YMPUMAHHA A8MOMOOINbHUX Oopie. B neputy uepey
SAKICMb MEXAHI308AH020 NPUOUPAHHS 3ANEHCUMb 6I0 Pi6HS NOKAZHUKIE eqheKMUSHOCI NPUOUPAHHSI MAWUHAMU.

Ananiz ingpopmayitinux pecypcie nokazag 6ioCymuicmes €OUHO20 Ni0X00y 00 GUHAYEHHS NOKA3HUKIG
SAKOCMI MeXanizo8ano2o npubupanis eyiuys. Lle pobums nemodciugum Ot CONCUBAUIE NOPIGHAHHS | 6UOID
NIOMIMATLHO-NPUOUPATIEHUX MAULUH.

YV oanmiti pobomi 3anpononosana memoouxa mecmysaHHa RIOMIMATbHO-NPUOUPATLHUX MawuH. [l
imimayii HauOibw noOwWUpenux Udi8 CMimms Ha 00PO3i 3aNPOROHOBAHO BUKOPUCTIOBY8AMIL 6 SIKOCH TMUNO0BO20
mecmogozo mamepiany nicok, wjebinb i mupcy 0epesHo20 UpoOOHUYMEA.

Pospobreny memoouky 6Oyro anpobosano nio wac mecmygamHsi HOGOL NiOMIMAIbHO-NPUOUPATLHOT
mawunu KBB3-4002. Ilposedeni eunpoOysanus noKA3anU MONCIUBICMb 3ACMOCYBAHHA OAHOI MemoOUKu O
su3HaueHHs Koeghiyienma epexmusnocmi npuOUpanHs ma IHWUX NOKA3HUKIE IKOCMI poOomu NiOMImanbHO-
NPUOUPATLHUX MaALuH. 3anponoHosany MemoOouxy mecmy@aHHa NiOMIMATbHO-NPUOUPATOHUX MAUUH MOXCHA
po3zensoamu K eapianm eupiulers npooreMu munizayii pisHux euoie 3a6pyoHens Ha )Iuyi.

Knrouosi cnosa: niomimansHo-npubupaivua Mawuna, 3a0pyOHeHHs Ha 00pO3i, NPUOUPAHHS, MeCmOosull
mamepian, NOKA3HUKYU AKOCTI NPUOUPAHHSA, MEMOOUKa MeCmy8anHs, KoegiyicHm epexmueHocmi npuOUpanis.
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HPEUIOKEHMSI ITO PABPABOTKE EJUHOT'O NOAXOJA K OHEHKE ®@ YHKIITMOHAJIBHBIX
CBOUCTB ITIOJMETAJIBHO-YBOPOYHBIX MAIIINMH OTEYECTBEHHOI'O ITPON3BOJACTBA

Pabomul no cooepocanuio 2opoOcKux yauy u 00po2 AGISAEMCs HeoOmvbeMIeMOol 4acmvlo pabom no

IKCHIyamayuu 00veKmos 0opoxcrHo2o xoszaiicmea. OcHogHas 3adaua iemuetl YOOPKU 3aKI04Aemcs 8 yOaieHuu
6CeX GUO06 3ASPSI3HEHULl, CKANIUBAIOWUXCS HA NOBEPXHOCMU NPOE3dNCell YACmuU, Mpomyapos, OCHAHOBOK
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00WeCmEeHH020 MPAHCNOPMA KOMOpble AGNAMCA UCTOYHUKOM 3aNbUICHHOCMU 6030YXd, 3aMYCOPUBAHUSL
20po0cKux meppumoputl. B pasnvix cmpanax 6so0samcs HopmamueHbvle OOKYMEHMbl ¢ MpebosaHusMU NO
COOePIACAHUIO aABMOMOOUTILHLIX 00po2. B nepeyio ouepedv Kawecmeo Mexanu3upo8aHHOU YOOPKU 3a6Ucum om
VPOBHsL nokasameeil S dexmusHocmu YOOPKu MAUUHAMIU.

AHanuz UHMOPMAYUOHHBIX Pecypco8 NOKA3AL OMCYMCMEUe e0uHo20 nooxo0d K OnpedeieHuio
noxazameneil Kawecmeda Mexanusuposannou Yoopku yauy. Omo Oenaem He 803MOMICHbIM Ol nompebumenel
cpagHeHue u 8b160p NOOMeMAbHO-YOOPOUHBIX MAULUH.

B oOannou pabome npeonodcena memoouka mecmuposanusi nOOMemanbHO-YOOPOUHbIX MautuH. J{nsa
umumayuy Hauboiee pacnpoCcmMpaneHHbIX GUO08 MYCopa HA 00po2e NPedloNHCEHO UCNONb308ANb 6 KAUecmee
MUNOBO2O MECMOBO20 MAMEPUANLA NECOK, WeOEeHb U ONUIKU OPEBECHO20 NPOU3EOOCTIEA.

Paspabomannas memoouxa 6Oviia anpobuposana 60 6pems Mecmupo8anusi HOB0U NOOMEMAlbHO-
yoopounou mawunvl KBC3-4002. [Ipoeedennvie ucnvlmarnusi noKA3ai 603MONCHOCHb NPUMEHEHUsT OAHHOU
MemoOuKy OJisl OnpedeieHuss Kod@p@uyuenma 3@gexmusnocmu yoopku u Opyeux nokasameieu Kaiecmed
pabomel  nROOMemAanbHO-YOOPOuUHbIX Mawiul. [Ipeonodicennyo MemoouKy mecmuposanusi noOMemaibHo-
VOOPOUHBIX MAUWUH MOJICHO PACCMAMPUBAMb KAK 6APUAHM DeuleHUss NpooaemMbl MUNu3ayuu pasHvlx U008
3aepsA3zHeHull Ha yauye.

Knrouesvle crosa: noomemanvro-ybopouHas Mauwiuna, 3aepsisHeHue Ha oopoze, Y6opKa, mecmosblil
Mmamepuan, noxkazamenu Kavecmea YOOpKu, MemoOuKka Mmecmuposanus, Koagguyuenm 3@gexmuenocmu
yoopku.
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PROPOSALS FOR DEVELOPING A UNIFIED APPROACH TO ASSESSMENT OF FUNCTIONAL
PROPERTIES OF DOMESTIC-PRODUCED SWEEPERS

Maintenance of city streets and roads is an integral part of the road infrastructure operation. The main
task of summer roads cleaning is to remove all types of pollution that accumulate on a roadway surface,
sidewalks, public transport stops, which are a source of dusty air and littering urban areas. Regulatory
documents are introduced in different countries with the roads maintenance requirements. First of all, the
mechanized sweeping quality depends on the machines sweeping efficiency indicators level.

Analysis of information resources showed the lack of a unified approach to determining the quality
indicators of mechanized street sweeping. This makes it impossible for consumers to compare and choose new
street sweepers.

This paper proposes a methodology for testing street sweepers. To simulate the most common types of
garbage on the road, it was proposed to use sand, crushed stone and sawdust from wood production as a typical
test material.

The developed technique was tested during testing of a new sweeping machine KBC3-4002 produced by
“Kryukovsky Railway Car Building Works”. The carried out tests have shown the possibility of using this
technique to determine the cleaning efficiency coefficient (cleaning efficiency) and other indicators of a
sweeping machines work quality. The proposed sweepers testing method can be considered as a solution of the
problem of typing different street pollution types.

Key words: street sweeper, road pollution, cleaning, test material, cleaning quality indicators, testing
methodology, cleaning efficiency.

IMocTanoBKa npodaeMu
[liaTprMaHHS YUCTOTH JOPOKHHOTO MOKPHUTTS € HEBiJ €MHOIO YACTHHOIO MPOIleCy HOro eKCIuTyaTarlii.
[pomuec yrpumaHHsS TPODKIHKOI Ta IMIIIOXiTHOI YAaCTHH BYIHIb Y KOXKHIH KpaiHi yperyabOBYETHCS BiITOBITHIM
3aKoHOJaBcTBOM. He BHHSATKOM € 1 Ykpaina. Tak, eranu, BUMOrH JI0 poOIT 3 YITpHMaHHS BYJIWIb Ta AOPIT, a
TAKOX iX TMepioMIHICTh HaBeAeHO Yy [1], BUMOrH o0 eKcIuryaTaniifHoro CTaHy J0pOKHBOT'O TIOKPUTTS BYJIUIb
1 topir HaceneHux mMyHKTIB BKazaHo y JACTY 3587-97 [2]. V Toit xe wac TenaeHmii octanHix 10-15 pokis, ski
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3YMOBJICHI 3arajlbHOI0 TEH/CHIIEI0 3MEHIIEHHS 00’€MiB pYydYHOI Ipali, 3MyCWJIM TpOMaad MiICT TOdYaTH
NIPUALISITA 3HAYHO OuTbIle yBarWm A0 MEXaHi30BaHOrO NPHOMpaHHS BYIHUIB 1, BIINOBIAHO, NPHU3BEIH O
301IBIIEHHS KITBKOCTI 3alMTiB HA TeHIepHi 3aKymiBii [3]. B Toif ke yac BKka3aHe CIIOHYKaJO JI0 PO3BUTKY PHHKY
MIpUOMpABHOI TEXHIKM PI3HOrO TNpH3HAuYeHHs (y OUIBIIOCTI BHIIA/IKIB 3a pPaxyHOK 1HO3EMHHX BHPOOHHKIB,
Hanpukian [4, 5]). [Ipore BiTUnM3HIHI MAaITMHOOY/AIBHI MIANIPUEMCTBA TAKOX CIIPOMOXKHI BUPOOJISTH aHAJIOTIUYHY
TEXHIKY 1 pO3IIOYaTH KOHKYPEHTHY OOpPOTHOY 3a criokuBaya [6].

PoOotu 3 yrpuMaHHS BYIWIP Ta JOPIT HANPUKIHII BECHH, JITHIH TEpioJ, Ta YaCTKOBO BOCCHH,
MOJIUISIFOTh Ha TaKi IPYIH, SK IiIMiTaHHS, mojduBaHHs Ta MUTTS [1]. Tomy Hapasi myxe 3aTpeOyBaHUMHU Ha
LIBOMY PHHKY € IiaMiTanbHO-pubupanbHi Mamuan (I11IM), siki B 3a1€KHOCTI Bif X KOHCTPYKIT HOAUISAIOTHCS
Ha JIBa BUIM — 3 MEXaHIYHUM (I[ITKOB1) Ta 3 BAKYYMHHM IIi100POM.

OCHOBHUMH MOKa3HUKAMH, SIKI XapaKTEPHU3YIOTh SKICTh pOOOYOro mporiecy npuoupanus € [7]:

® TIPOIYKTHBHICTB;

e koe(ilieHT epeKTUBHOCTI MiaMiTaHHA (y PEeKIaMHHMX Marepianax yacTillle BUKOPHCTOBYIOTH TaKe
TIOHSITTS, SIK €EKTUBHICTb);

e Koe(illleHT MEepeKpUTTsl IIBUAKOCTEH (BUPOOHMKM dYacTillle BKa3ylOTh POOOUYY HIBHAKICTH YCi€i
MallIuHY, 200 MBHUKICT TPHOHPAHHS).

Takox Ba)XJIMBUMH TOKa3HUKAaMH € T€OMETPHYHI PO3MIpH TEXHOJOTIYHOIro OOJaIHAHHS, SIKI 3aBXKIN
HaBOJATHCS y PEKIAMHHX MaTepiaiax BUPOOHMKIB MiAMITaIbHO-TIPHOUpPAIEHUX MallInH.

Y To# xe uyac Oynp SIKMH CroXuBay Oyne MaTH MOMKIMBICTH 3AIHCHUTH OOTpYHTOBaHMH BHOIp
NpUOUpaNIbHOT TEXHIKM JIMIIE TONEepPeJHbO O3HAMOMHUBIIMCH 3 YycCiMa BKa3aHMMHU mapamerpamu. I[lpore
BUpOOHUKH (abo ipMH-TIOCEpEeAHUKH 3 peaiizallii MallMH) AajJeKO He 3aBKAM BKa3ylOTh yCi MapamerpH, IO
OLIIHIOIOTH MPOIIeC MPUOUPaHHs y CBOIX creludikaiisax uu npocnekrax. | HaBiTh Ounblle, y3araii He BKa3yrOTh
JKOIHOTO 13 IMX TOKa3HMKIB [8]. HalOinblml NOMIMPEeHWM € BUMAAOK, KOJIM B MaTepiajax HaBOJUTHCS
NPOAYKTHBHICT 1 (200) MIBUAKICTH pyXy MallMHM Mg 4ac npubupanHs [9-12]. Jlyxe piiko BHPOOHHKH
BKa3yloTh NpocTo edexTuBHICTh npubupanns [13]. I mie piamie Bka3yroTh BiANOBiAHICTE ceptudikary PM10
[14]. Takum uyMHOM CHOXHMBady MPAKTUYHO HE MOXJIMBO TMOPIBHATH NPOAYKIIO PI3HMX BHUPOOHMKIB 3a
MOKa3HUKAMH, IO OLIHIOITh OCHOBHY (YHKIHIO MiIMITajIbHO-TIPHOUPAILHOT MAIlMHA — OYMIIEHHS MOBEPXHi
Biz Opyay.

B ocHOBI BkazaHHX MPOOJIEM JICKUTh BIJICYTHICTh €IMHOIO CTAHAAPTY Uil BUSHAYCHHSI IapaMeTPiB, 1110
OLIHIOITh poboumii mpouec mnpubupanus. Y pizaux kpainax (Kanama, CIIIA, T'epmanis Ta iH. KpaiHu
€Bpocoro3y) edekTuBHiCTh POOOTH NPHUOMpPANBHMX MAIIMH BH3HAYAIOTh 32 OKPEMO pO3POOJICHUMHU
MPOTOKOJIaMH TecTyBaHb [16]. Hapasi TpuBae npoliec po3BUTKY HalliOHAJIbHUX cTaHIapTiB [15].

AHaJi3 ocTaHHIX J0caizKeHb i myOJrikanii

HasiBHICTh CTaHAApPTHOrO MiAXOAY /O BH3HAYCHHS IOKA3HUKIB €(EeKTHBHOCTI HPHUOMpaHHS € Ha
CBOTOJIHI AaKTyallbHUM JUIS BH3HA4eHHsS ONTUManbHOI KOHCTpyKiii [I[IM Ha erami i KOHCTpYIOBaHHS i
HEOOXiAHMM ISl TIPEACTABIEHHS XapaKTEepUCTHK TOTOBOrO BHUpoOy Ha pHHKY. lle, B cBowo wyepry, mactb
MOXIIUBICTh TOTEHLIHHOMY TMOKYIII0 TIPOBECTH aJeKBATHUW MOPIBHAJIBHUI aHA3 eKCIUTyaTalliiiHuX
noka3Hukis [1IIM.

He 3Baxaroun Ha Te, MO TMOHATTA «e(EKTHBHICTh MiAMITaHHS (NPUOUpAHHS)» Mae 3pO3yMINHUiA
(bI3UYHUIA 3MICT, HAsIBHICTD MEPEJIKY Pi3HUX TECTIB MOSICHIOETHCS, Y TMEpIIy Yepry, Pi3HUMH MiJXOAaMH JI0
(hOopMyBaHHsI TECTOBOTO MaTepialy-iMIiTaTOpy CMITTS, SIKMH MaIllluHa Oy NMPUOUPATH ]| 4aC BUIIPOOYBaIbHUX
3ai3miB. Tomy, 3 MeTO HamaHHS TECTOBOMY Marepially, SKHA pPO3MOAUIAIOT HA TeCTOBiM mimsHmi [16],
TUTIOBOT'O BUTIIAY, TOCIITHUKY TPOSBISIOTH TBOPUHH TiIX1/1 BiTHOCHO BU3HAYEHHS HOT'O ITapaMeTpiB.

Taxk, mig 9ac po3poOiieHHS BITYM3HAHUME imkeHepaMu miiTkoBoi [1IIM (puc. 1) [6] nns BusHaueHHS i1
eKCIUTyaTaIlifHNX XapaKTEePUCTHK OyI0 po3poOJIEHO Ta BHIPOOOBAHO METOAWKY OO BH3HAYCHHS HACTYITHUX
MOKa3HUKIB:

e  BU3HAYCHHS MIMPUHYU NPUOHPAHHS;

) BU3HAYCHHS HEOOXiTHOrO [iama3oHy poOOYMX IIBHIAKOCTEH B 3aJIEKHOCTI BiJ IIUTBHOCTI
3a0pyIHEHHS,

e  BH3HAYCHHS TEXHIYHOI IPOJYKTUBHOCTI;

e  BH3HAaUeHHA KoedimieHTa e(pEeKTHBHOCTI MiAMITaHHA (3 YypaxyBaHHSIM BHIIB 1 IIIJIBHOCTI
3a0pyIHEHHS, a TAKOK POO0UO0i MIBUAKOCTI MAIIIHHN).
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YHCTHI LWISX >

Puc. 1. 3oBHimmniii Burisia mitkosoi IIIIM KBC3-4002 «YucTuii muisix» [6]

Haii6inpin cknagHuM € BU3Ha4YeHHs! kKoe(ilieHTa eeKTHBHOCTI MiAMITaHHS, OCKUIBKM OTPUMAaHE IIiJl
9ac JOCHIJIB 3HAUCHHS CYTTEBO 3aJISKUTh BiJf TAKUX YHHHHKIB, K

1. Maca Ta miNBHICT OMMHUILI 3a0pynHeHHs ((pakuiid micky, meOHIo, MHTy, MPOAYKTIB 3HOCY IIWH
TOIIO).

2. AGCOMIOTHI PO3MipH Ta MPOIMOPLT ONUHUII 3a0pyIHEHHS.

3. ['rpockoniyHicTh Ta BOJIOTICTh 32a0py/JHEHHSL.

Hanpukian, y [16] mis nocniais 3 Metoro ontumisaiii napamerpis [TTIM Oyno oOpano Taki mMarepianu
UL TECTYBAHHS, SIK JICTSI, 3eMJIsl 1 KaMiHHS. J[JIS [[bOro aBTOpU BH3HAYMIN CEPEAHbOCTATHCTHYHE 3HAYCHHS
JIOBXKMHH, IIMPHHU, TOBIIMHU 1 BOJIOTOCTI OMNAJOro JIUCTS; JiaMeTp KaMiHHSA Ha TepuTopii Kammycy
yniBepcutery Shanghai Dian Jii (KHP).

VY [15] y sikocTi BUMOT IO TECTOBOI'O MaTepiajiy MpH BUIIPOOYBaHHAX MAIIMHU 3 BAKYYMHHUM MiJ100pOM
OyJI0 TPUIHATO, L0 1€ MarTh OyTH TBEpAI YACTHMHKU aepoAMHAMIYHUM JiameTpoM MeHimie 10 MKM, sKi
MO3HAYANUCH SIK PM10. A TaKOX YaCTHHKH, 110 MAIOTh aepOJMHAMIYHHUN PO3MIp MEHIIHi 3a 2,5 MKM MO3Ha4eHi
sk MKy 5. Jlnist imitanii 3a0py/qHEHHS BUKOPHCTOBYBABCSI HAMIOBHIOBAY JJIsl papOu 3 CepeaHiM AiaMeTpoM 3 MKM.
Y Toli e Yac BHKOPHCTaHHS TaKHX JpPIOHOJUCIIEPCHHX MaTepiajliB JJjisi TECTYBaHHS BHKIHKAE HU3KY
YCKIIa/IHEHb, HACIIJKOM SIKMX € HEOOXiTHICTh 3aCTOCYBAHHS K 3aCO0IB OCOOMCTOr0 3aXHCTY TaK 1 3aXHCT BiJ
MOKJIHBOT'O BIUIUBY Ha Pe3yJIbTaTH BUIPOOYBaHb (haKTOPiB HABKOIHIIHBEOIO CEPEIOBHILA, PUC. 2.

Puc. 2. 3axucHe o6.1axHaHHs1, HeoOXinHe Aus TecTyBanHs 3a PMio and PMzs Street Sweeper Efficiency
Test Protocol [15]

DopMYTIOBAHHS METH JOCTiTKeHHS

Sk 6aunmMo, po3pOOHMKN METOANK TECTYBaHb PO3B’A3YIOTh 3aBAAHHS THITI3ALi] IIMPOKOTO ACOPTUMEHTY
MaTepiaiiB i3 IKUX CKIIaa€ThCs 3a0pyAHEHHS Ha PeasIbHIN 0pO3i TaK, SK BBAKAIOTH 3a JOMIJIbHE.
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Tomy oHi€I0 13 TONOBHUX MPOOJIEM 3aJIHMIIAETHCSI BU3HAYEHHS BUIY (200 BHUIIIB) TECTOBOTO Marepialy,
o iMiTye 3a0pyIHEHHS JOPOXKHBOT'O MOKPHUTTS. TecTOBi MaTepiajay MaroTh INPEICTAaBISTH HAaHOLIBII THITOBI
BUAM 3a0pydHEHb, sIKi OyIyTh HAKONHWYYBATHUCh Ha JIOPO3i MICNS TPUBAJIOrO MPOMIXKKY Yacy 3 OCTaHHBOTO
npudupanssi. ToMy TOIOBHUMH BUMOTaMH JI0 TECTOBHX MatepialiB €:

e ix (pi3nuHI mapamMeTpy MOBUHHI OYTH PAKTUYHO OJTHAKOBHUMH HE3aJIEKHO BiJl MapTii MOCTaYaHHS;

® KIiJBbKICTh MaTepially MIOBUHHA JIETKO ITiIaBaTUCS BUMipPIOBaHHIO.

BukiaieHHs1 0OCHOBHOI0 MaTepiaay q0CTigKeHHs

BpaxoByrloun ckazaHe, 3 METOI0 BH3HAUCHHS €KCIUTyaTalliiHUX IIOKa3HUKIB POOOTH NMPHOMPaILHOTO
obnaxnanHs, BiTun3HssHUMHE crerianicramu (ITAT «KBB3») Oyno po3po0iieHo BiaoBiIHY NpOrpaMy-MeTOANKY
KOHTPOJIbHUX BHIPOOYBaHb. Y BKazaHIi Iporpami-MeTomuIi chopMyIbOBaHO: BUMOTHU JI0 TECTOBOI IISTHKH
JIOPOTH; TIApaMETPH OTOYYIOYOTO CEPEJOBHUINA; BHUJ, KUIBKICTH Ta CHOCIO HAHECCHHS Ha JAUITHKY JTOPOTH
TECTOBOrO MaTepialy; BUMOTM [0 MpUOMpajbHOro OOJagHAaHHSA Ta HOro HajalTyBaHHS; BUMOTH [0
BHMIpPIOBAIEHOTO 00JIa/IHAHHS T4 METOAWKY BH3HAYEHHS BEJIMUMH, SIKi TIOTPiOHO BU3HAYUTH.

Y SKOCTI TECTOBOI MIJISIHKMA 3alpONOHOBAaHO BHMKOPHCTOBYBATHM YacTHUHY Oynb-sKOi — JOpOTH 3
acanxpTHUM ab0 OETOHHUM MOKPHUTTSM IIMPUHOIO HE MeHIe 3,5 M i 1oBxkHHOI0 He MeHII 8-10 M. 30inbIieHa (B
TIOPIiBHSIHHI 3 TIONEPEeYHUM rabapuTHUM PO3MIpOM aBTOMOOIIS-TsATraya) MIMPUHA TECTOBOI JUISHKH JJO3BOJISIE
BozmieBi (omepatopy) II[IM BinpHime cebe ToOuyBaTH HE MOOOKIOYHCH BUMTH 3a TabapuTH CMYTH, IO
MIPUOUPAETHCS 1 sIKa € OUTBIION 32 radapuTH aBTOMOOUTA. Y TOH e yac 301IbIICHHS JOBKUHU JTUISTHKH TUTBKH
MO3UTHBHO TIO3HAYUTHCSI HAa TOYHOCTI BW3HaueHHS Xapaktepuctuk [II[IM 1 Moxe Oyt oOMexeHe muie
OPSMOJTIHIHO NPUJIETIMME PO3TIHHOIO 1 TaJIbMIBHOIO JTIJISTHKAMH.

Buxoasun 3 gaHUX NPOAYKTUBHOCTI cywyacHux wmozened IIIIM 1 X MakcUManbHUX poOOYMX
HIBUJIKOCTEH pyXy, Oyjia po3paxoBaHa cepelHsl TEOpEeTHYHA MMOBEPXHEBA IIUIbHICTh 3aCMIYE€HOCTI JOPOXKHBOTO
NIOKPUTTA, fKa ckjiana 3 Kr/m2. 3Bijick Ui IIPOBEJEHHS TECTYBaHHS HA TECTOBIH AiNAHLI (po3Mip sKoi
HaBeJICHO BHIIE) OYyJIO MPUIHATO pIlllEeHHs PIBHOMIPHO PO3MIIIyBaTH Matepiai, SIKMH iMITyBaTUME CMITTS, Y
KiJbKOCTI 84 Kr.

VY SIKOCTi TECTOBOTrO MaTepialy BUKOPUCTOBYBAJIHCh:

e micok piukoBuii st OyniBensHUX podiT 3a 'OCT 8735-88;

o 11ebinb Ppaxuii 3-25 mMm;

a JuIs iMiTalii onaxoro JIUCTs

e JepeBHa TUpca po3mipoM 3-10 mm;

Came BUKOPUCTaHHS TUPCH B SIKOCTI IMITAaTOpa OMAajoro JIUCTS JIO3BOJISE MPOBOAWTH BHUIIPOOYBaHHS
HE3aJIeKHO BiJI IOPU POKY Ta HAsIBHOCTI OCTAHHBOT'O.

VY 3B’Ss3Ky 3 THM, IO JAEPEBHA THUpPCa Ma€ Jy)e Mally 00’€MHY Macy, TO OYyll0 NMPHUIHATO, IO MijJ 4yac
JociiaiB 11 00’eM Oynme JopiBHIOBaTHME 00’eMy IedeHto, To0To 8,9 kr Ha TecToBY ALMSHKY. Jlnst 3pydHOCTI
HAHECEHHsI Ha JIOPOry TECTOBUX MaTepialiB IX KUIbKICTh OyJI0 MepepaxoBaHo y OAMHUIIL 00’ €MY.

TecToBi MaTepiaqu-iMITATOPH HAa TECTOBY JUISHKY JOCTaTHHO HAHOCHTH BPYYHY, & PIBHOMIpPHICTh iX
PO3IIOALTY KOHTPOJIOBATH Bi3yallbHO, HAMAraroykch OLIBII MEHII PIBHOMIPHO PO3MOIUIUTH 1X MO 3arajbHii
TIOBEPXHI JISIHKH, pHC. 3.

a) || 6) .

a — BUKOPHCTAHHS ITICKY ; 6 — BAKOPUCTAHHA MICOHIO
Puc. 3. IIpuxnan po3mimeHHs MaTepiajiB-imiTaTopiB Ha riyIstHII foporn

KoedimienT edektuBHOCTI TiAMiTaHHS HEOOXiAHO BU3HAYATH IIICIS HE MEHII, HDK JBOX POOOUYMX
npoxoxis [1IIM no tectosiii minsaii. Ha puc. 4 BumHO cMyry npuOpaHoi AUISIHKY 1opory micns npoxoxy [TTM.

48



BICHHUK XHTY NeA(79), 2021p. IH’KEHEPHI HAYKH

I came micist Takoro mpoxony (puc. 4) ayxe 3py9HO BUMIPIOBATH MIMPUHY MOJIOCH MPUOMPAHHS MAIIMHK (MiX
JTBOX OIYHUX CMYT C 3aJHIITKAMHU CMITTSI-IMIiTaTOpPA).

M 7

3aJIMIIOK iMiTaTOpa CMITTS
30BHI CMYTH ITPOXOTY
1M

/ npubpaHa cMyra

/ IUISTHKA

Puc. 4. Burusig TectoBoi ainaHku micas npoxoxy ITIIM

KoeoiieHT eeKTUBHOCTI MiIMITAHHS MPOXOI0OM BU3HAYAETHCS 38 (POPMYIIO0:
m
K.y = —2-100%,

R,
Ha4
ne Myeon - Maca mignstoro ITIM TecToBOro Matepiany, sikuid Oyno 310paHO y Ky30Bi CAMOCKHUJIA;
M,q, — Maca TECTOBOI'O Matepiaity, sSiKy OyJ0 Co4aTKy pO3MOJiIeHO Ha NMpuOpaHiii MOBEpXHi A0poru (Ha cMysi
npubupanss [11IM):
m ay = my’{ - m

H 60K 1

ae m,, — Maca TECTOBOTO MaTepiaily, Ky Iepel IMOYaTKOM TEeCTyBaHHA OyJI0 PO3INOALIEHO MO
TIOBEPXHI JIOPOTU B MEXKaX TECTOBOI JIISTHKH;
Mgox — Maca TECTOBOTO Matepiaiy, 10 3alIMIIIIACS B MEXaX TECTOBOI IUISHKY, 1 sika nepedyBae
11033 MeXaMH1 OYHUILEeHOT cMyrH micis npoxony [TIIM.
Macy npuOpaHoi KiIbKOCTI TECTOBOTO MaTepiaiy Myqq, BU3HAYAIOTH 32 (POPMYIIOI0

mno()H - mHalt - ml!
ne M; — Maca 3aJIMIIKIB TECTOBOr0 MaTepiaiy, [0 3aJHIIMBCS HA CMY31 MPUOUpPAHHS.
Po3pobneny meroauky Oysno BHKOPHCTaHO ISl JOCHTI/DKEHHS MMOKA3HUKIB €(PEeKTUBHOCTI MPHUOMPAHHS

[ITIM mozeni KBC3-4002, BUKOPUCTOBYIOUH Y SIKOCTI TECTOBOTO MaTepially MicoK, 1eOiHb i TUpCy. PesynbraTtu
JIOCITIJDKEHB 3aJIeKHO Bij mBuakocTi pyxy [IIM Hagano y Tabu. 1.

Tab6muns 1
Pe3yibTaTi BU3HAYeHHS KoedinieHTa edeKTUBHOCTI migMiTAHHSA
TectoBwmif MaTepian HIBHAKICTD pyXY, KM/TOX KoedimienT edpextuBHOCTI migmiTanHs, %

3,99 99,467

IMicok 6,10 99,112
7,89 96,844

14,12 70,472

3,66 99,229

4,78 96,189

111e6inn 6,78 98,814
9,66 99,599

15,91 98,948

3,81 98,965

Tupca 8,52 98,855
13,09 99,061

BucHoBku

AHanizyoun HaBe/IeHI MaTepiaIn MOKHA 3pOOUTH HACTYITHI BUCHOBKH:
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3 MeTor0 BH3HA4YEHHS IOKAa3HHMKIB, IO OLIHIOIOTH sKicTh podoru [MIIM B sIKOCTI TECTOBHX MaTepiajiB-
IMITaTOpIB CMITTS MOXYTh OyTH BHUKOPHCTaHI: IYOK DPIYKOBUH i OyxiBensHHX poOiT 3a ['OCT 8735-88;
meb6inp Qpaxmii 3-25 MM 1 gepeBHa THpcy po3mipoMm 3-10 MM. 3amporoHOBaHE € BapiaHTOM pO3B’S3aHHS
npobyieMH Tumizamii pi3HUX BUAIB 3a0pynHeHb, ski [I[IM MammHM MaroTh TapaHTOBAHO TPHOHMpaTH 3
JIOPO’KHBOT'O TTOKPUTTSL.

Jeski Buan 3a0pyaHEHb NOPOKHBOI'O TOKPHUTTS (HANPHKIAJA, MiCOK) MalOTh TPAaHUYHO JOITYCTHUMI
HIBUJIKOCTI TX 30MpaHHsI MicIis TepeBUIlieHHs! sIkuX edektuBHicTs [1TIM 3HauHO magae (tabu. 1). Le moxe 6yTtu
MOSICHEHO psiioM  (i3UKO-MEXaHIYHMX iX BJIACTUBOCTEH, SK Maja Maca OKPEMHX YacTHHOK, 3HAYHHI
aepOTUHAMIYHHHA OITip B MpoIieci ""3aKuIaHHs" YaCTHHOK Ta iH.

JocnimHuM [UISXOM JIOBEJIEHO MPAaKTUYHY AOLIJIBHICTH 3alpOIIOHOBAHOI METOIUKH 3 BU3HAUCHHS
koedilieHTa e(EeKTUBHOCTI MiAMITAHHS, [I0 HAJAE JOAATKOBI MOXIIMBOCTI IO YJOCKOHAJIEHHS pPOOOYOro
obnagnanus [ITIM.
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