Micmobyodysanns ma mepumopianvHe niaHy8aHHs 599

VIK 666.97.033 K.T.H., mpodeccop Yosniok 10.B.,
ychovnyuk@ukr.net, ORCID: 0000-0002-0608-0203,

HarnponansHbIN yHUBEPCUTET OHOPECCYPCOB M MIPUPOAOIOIF30BaHNS Y KDAHHBL,
K.T.H., toueHT [ukrepyk M.I'., dicteruk@ukr.net, ORCID: 0000-0003-1889-0876,
K.T.H., 1o1ieHT Bacuibena A.1O.,

anvas677@gmail.com, ORCID: 0000-0003-0557-6925,

nmoueHt Yepenauaenko ILIT., petro_che@ukr.net, ORCID: 0000-0001-7161-661x,
KueBckuii HaMOHAIBbHBIN YHUBEPCUTET CTPOUTENILCTBA U APXUTEKTYPBI

MMPUMEHEHHUE METO/IA TTOTJIOIEHUSI CBY/KBY JHEPTUM
SJEKTPOMATHUTHBIX BOJIH HETEILTIOBOIl ”HTEHCUBHOCTH
IPUA TEOPAIUOJIOKALIMOHHOM TUATHOCTHUKE
AC®AJIBTOBETOHHBIX NOKPBITHI CTPOSILLIUXCSI
ABTOMOBWIBbHBIX JIOPOT

IIpeonooicena ananumuyeckas mMemoouka evloopa pabouetl 4acmomuol 2eHepa-
mopa CBY/KBY snexmpomacHumusblx 601H HeMen1080U UHMEHCUBHOCIU, 036015~
1owas KOHMpOIUPOBamMb NPOYECc YRIOMHEHUsT ACPHATbMOOEeMOHHbIX cMecell NOKPbl-
MUt CMpoAWUXCS A8MOMOOUNIbHBIX dopoe Memoodom noznoujeruss CBUY/KBY snepeuu
VKazanuvlx 6onH. Kommpons npoyecca yniomuenusi acganbmobemoHHbIX cmecell
OaHHBIM CHOCOOOM OCHOBAH HA mMoM, umo noeroujenue 3uepeuu CBY/KBY snexmpo-
MASHUMHbIX BOJIH NPU UX NPOXONHCOEHUU HYepe3 OUCHEPCHble CUCTeMbl Had OCHO8e Yye-
MeHma onpeoensemcs KOIuYecmeom c80000HOU 800bl U YOEAbHOU IIEKMPUYECKOl
npoBOOUMOCIbIO camoll cucmemvl. B npoyecce yniomuenuss acgarbmobemonuou
cmecu 06vémHoe codepacanue 800bl 8 cucmeme, U e€ YOeabHas NPOBOOUMOCTY YEe-
JUYUBAIOMCSL, OOCMU2AS MAKCUMATILHO 603MOJNCHO20 3HAYEHUs. NPU ONMUMATLHOM
epemenu yniomueHus. Ilosmomy onmumanvHoe epemsi yniomueHusi acganrbmobde-
MOHHOU cMecu MOJHCHO onpedenums no cmaburuzayuu noziowenuss CB4/KBY suep-
euu. Ha mounocme onpedenenus MoMeHma OKOHYAHUS Npoyecca YNiOmHeHUs cCMecu
OaHHBIM MEMOOOM 61UAEM PAO PAKMOPO8, CEAZAHHBIX KAK C MOYHOCIbIO USMEPEHUs
ocnabnenus CBUY/KBY cuenana, max u ¢ 0coOeHHOCMAMU UCCAEOYeMOU CPEObL.

Kniouesvie  cnosa:  memoo,  nocnowenue,  C8epX8bICOKOUACOMHASA
(CBY)/xpaiine svicoxouacmomuasn (KBY) snepeus, snexmpomacHumusie 8OHbI, He-
Menio6as UHMEHCUBHOCTb, 2e0padUuOIOKAYUOHHAS OUASHOCMUKA, acpanbmobemoH-
HOe NOKpbimue, CMpoumeIbCmeo, asmomModuLbHble 00PO2iL.

IHocTaHoBKa nMpo0JeMbl. YCTaHOBICHHE PACUETHBIX XapaKTEPHCTHK ac(arb-
TOOETOHHBIX HOKpBITI/Iﬁ CTPOAIIUXC aBTOMOOMIIEHBIX Jopor YKpaI/IHH SABJIACTCA
BaXXHBIM BOHNPOCOM IMIPU AUATHOCTUKE AOPOT, MPU IMPOCKTUPOBAHUN PEMOHTOB IJId
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YCHJICHHUS] KOHCTPYKIUH JOPOKHOH OJEKABI U UIA 00ECTICYCHUS BCEX HEOOXOIMMBIX
TPaHCIIOPTHO-OKCILTYaTalIMOHHBIX XaPAKTCPUCTUK TOPOTHU.

CpeI[I/I XOpomIio M3BECTHBIX U Ha}lé)KHBIX METOZIOB IO YCTAaHOBJICHUIO pacqéT-
HBIX XapaKTepHCTUK ac()anbTOOETOHHBIX MOKPBHITHII aBTOMOOMIBHBIX JOpPOT CyIle-
CTBYIOT U HOBBIC MPOTPECCHBHBIC METOJbI, OOIAIAONIME PAIOM MPEUMYILECTB —
OCCKOHTAaKTHOCTb, a 3HAYUT 00ECICUCHHE [IENIOCTHOCTU CaMOH JOPOKHOI KOHCTPYK-
WU, CKOPOCTh U OINCPATHBHOCTH NHATHOCTHKH, 3KOHOMHYHOCTH MPOBEICHHS IHa-
THOCTHKH, KOHTPOJIb B PEaNbHOM MaciTade BPEMEHH BCEX OCHOBHBIX IapaMeTpOB
JOPOKHOTO IMOKPBITHA. DTOro MOKHO JOCTUYb, UCIIOJIB3YA MOAIIOBEPXHOCTHYIO (KaK
1 TIOBEPXHOCTHYIO) T€0PaAHOIIOKAITHIO.

OpHako, Kak ¥ BCe METOJIbI, TeOPaIuOIOKAIIHSI IMEET TaKXKe U CBOM HEIOCTAaT-
KM, KOTOpbIE CBSI3aHBI CO CJIOXKHOCTBIO M HEOAHO3HAYHOCTBbIO MHTEpIpETAllH JaH-
HBIX, TIOJIyYEHHBIX B PE3yJbTAaTe 30HAUPOBAHUS KOHCTPYKIUH JOPOXKHOH OIEKIBI,
TPYHTOB 3E€MJITHOTO TOJIOTHA, ac(albTOOCTOHHBIX IOKPHITHH (B OCOOCHHOCTH, B
mporiecce BHOpoopMOBaHUS TOCIeAHNX). Hampumep, TUdIEKTpHUECKHE XapaKTe-
PUCTHKH 3JIEMEHTOB JIOPOKHOUM ONESKbI (Kak U apyrue e€ anmeKTpodu3ndecKue ma-
paMeTphl) HEJOCTATOYHO H3YYEHBI, OTCYTCTBYET JOCTAaTOYHasi 0a3a JaHHBIX dJIEK-
TpO(i)I/I3I/I‘~IeCKI/IX XapakKTECpUCTHUK TaKUX OACKI U MUX KOMIIOHCHT B IIMPOKOM Auala-
30HE YacCTOT 30HIUPOBAHUSI reopaiapamu.

B mpomnecce BuOpodopmoBanus achambTOOCTOHHOTO MOKPBITHS CTPOSIIHXCS
JOPOT IUISi aBTOMOOMIIHOTO TPAHCHOPTa (C TIOMOMIBIO CHEIHANBHBIX TEePEeIBIKHBIX
YCTaHOBOK ()OpPMOBaHHS) HEOOXOJAMMO TOYHO 3HATH BpeMs TpoIlecca YIUIOTHEHHUS
OCTOHHBIX CMECE, a TaK)Ke MOMEHT OKOHYaHHs Tpoliecca YIUIOTHEHHUs camoi Oe-
TOHHOM cMecu. [ 3TUX uenei, 10 MHEHUIO aBTOPOB HACTOSIIETO HMCCIEIOBaHMUs,
MOXHO NMPUMCHUTH METOJ MNOIJIOMICHUA 3JIEKTPOMArnuTHBIX BOJIH HETEIJIOBOH HH-
TeHcuBHOCTH CBY (CBEpXBBICOKOYACTOTHOTO — CAaHTHUMETPOBOTO JHana3oHa JINH
BouH) Wi KBY (kpaiiHe BBHICOKOYaCTOTHOTO — MUIDTHMETPOBOTO JHAIAa30HA JJTUH
BOJTH) SHEPTUH PaJHOBOJH.

KonTtpons mpormecca yrmmoTHeHHs ac(aibTOOSTOHHOTO MOKPBITHS JTaHHBIM
CTII0cO00M OCHOBaH Ha TOM, 4To moriomienne 3Heprun CBY/KBY smexTpomaranT-
HBIX BOJIH IPH IMPOXOXIECHUN UX Yepe3 AUCIEPCHBIE CUCTEMBI (2 JOPOXKHbIE TIOKPHI-
THUA aBTOMO6I/IJ'IbHI)IX J0pOr KaK pa3 OTHOCATCA K TaKOBI)IM) OIPEACIACTCA KOJIN4YEC-
CTBOM CBOOOJHOI BOABI M YAEIBHOW AIIEKTPOIPOBOIHOCTBIO CaMOW cucTeMbl. B
Ipoliecce YIUIOTHEHHS, HalpuMep, OCTOHHOW cMecH, 00BEMHOE COIEpIKAHNE BOJIBI B
cucreMe W e€ yHelbHas 3JCKTPOINPOBOJHOCTH YBEIUYUBAIOTCS, TOCTHTash MaKCH-
MaJIbHO BO3MOXKHBIX 3HAUEHHUH NPH ONTHMAIBFHOM BPEMEHH YILIOTHEHHs. [loaTomy
ONITHMAJIBHOE BpeMsI YIUIOTHEHUS ac(haabTOOETOHHON CMECH MOXKHO OTPEAEITUTH IO
crabunmzanuu nornomenuss CBY/KBY sHepruun 31eKTpOMarHUTHBIX BOJIH HETEILIO-
BOM MHTEeHCHBHOCTH. Ha TOYHOCTH onpeacJICHUd OKOHYaHUs mpouecca YIJIOTHCHUA
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TaKWX TOKPBITHH aBTOMOOMIBHBIX JOPOT JaHHBIM METOAOM BIMSACT psifi (haKTOPOB,
CBSI3aHHBIX KaK C TOYHOCTBhIO mM3MepeHus ocnabnenuss CBU/KBY curnana, tak u ¢
0COOCHHOCTSIMH HCCIICyeMOH AMCIEPCHOM cpepl. FIMEHHO 3TH BOIPOCHI PACCMOT-
PEHBI B JAHHOM HCCIICAOBaHUU.

AHann3 ny0aukanuii no TeMe HCCJIe0BAHMSA.

Jnst onpeneneHusl OKOHYAHMS Hpoliecca YIUIOTHEHHsT OETOHHOW CMecH IpH
(OpMOBaHMH KEJIE300€TOHHBIX H3JCIUH OBUIO TPEATIOKEHO HCIOIb30BATh METOJ
nornonieanss CBY sHeprum pamuoBonH B [1]. Kak nmokazano B paborax [2, 4], mo-
riomenne 3Heprun CBU/KBY 31eKkTpoMarHUTHBIX BOJIH TP MPOXOXKICHUN HX Ue-
pe3 IUCTIepCHBIE CUCTEMBI Ha OCHOBE IIEMEHTA ONpeJiessieTcs KOJIMYeCTBOM CBOOOA-
HOH BOZABI U YAEIbHOW IIPOBOJUMOCTBIO CaMOM CUCTeMBl. PacmpocTpaHeHue 3iex-
TPOMarHUTHBIX BOJIH B BEIIECTBE PACCMOTPEHO B padore [3].

B nanHOM mccnenoBaHuM OyAyT 4aCTUYHO HCIIOIB30BAaHBI PE3YJbTaThl padoT
[1-4].

Leap paGoThl cCOCTONT B 00OCHOBAaHUM METO/a BbIOOpa pabodel 4acTOTHI re-
HepaTopa IpH KOHTPOJIE TpoIiecca YIUIOTHEHHS ac(haabTOOCTOHHOW CMECH MTOKPBITHHA
CTPOSAIIUXCA aBTOMOOMJIBHBIX 1OpOT, OCHOBaHHOM Ha nornomeann CBUY/KBY suep-
THH 3JIEKTPOMATrHUTHBIX BOJIH HETETJIOBOH NMHTCHCUBHOCTH.

H310xeHnE OCHOBHOIO COICPKAHMSA HCCIeJOBAHNSA.

B mpouecce ymiorHeHus acdanbTOOETOHHONH cMecH OOBEMHOE COAEpXkKaHHE
BOJIBI B CHCTEME, U €€ y/IelIbHAs JIIEKTPUUEcKas MPOBOJIMMOCTb YBEIHINBAIOTCS, J10-
CTUTasi MaKCHMAaJIbHO BO3MOXXHOTO 3HAYEHHS IIPH ONTHMAIbHOM BPEMEHM YIUIOTHE-
HUSL.

Taxum 00pa3oM, ONTHMaIBHOE BpeMs YIJIOTHEHHUS OSTOHHOW CMECH MOXKHO
ompezenaTh no cradbwuzanun nornomeHuss CBU/KBY sHeprum s5eKTpoMarHUTHBIX
BOJIH HETEIUIOBOM MHTEHCUBHOCTH. Ha TOUHOCTH omnpeneneHust OKOHUaHHUs Mpoliecca
YIUIOTHEHUS JaHHBIM METO/IOM BIIHSCT Psifi (aKTOPOB, CBSI3AHHBIX KaK C TOUHOCTBIO
mmeperust ocnabdnenus CBUY/KBY curnana, Tak M ¢ 0COOCHHOCTAMH HCCIETYeMOit
cpensl. B maHHOW paboTe achaibTOOESTOHHYIO CMECh IMOKPBITHI CTPOSIIIUXCS aBTO-
MOOMIIBHBIX JOPOT MPUHAMAEM KaK TaKOBYIO, KOTOPas HMEET CBOHCTBA AUCIEPCHOTO
MaTepuana.

PacnpocTpaHeHue >JIeKTPOMAarHUTHBIX BOJH B BEILECTBE BBIPAXKAETCS depes
KOMILJIEKCHYIO TOCTOSHHYIO pacnpocTpaneHus [3]:

y=o+ /P, (1
rZe Y — KOMIUIEKCHAs ITOCTOSIHHAS PAcIpOCTpaHEHHs; o — KO3 (HUIUEHT 3aTyXaHNUs;
7> =—1; B - pasoBas nocTosHHASL.

Jlyis HEeMarHUTHBIX N30TPOIHBIX IUAJICKTPUKOB OL U 3 paBHBL:
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rae A, — AJUHA OJIEKTPOMATHUTHOH BOJHBI B CBOOOJHOM IPOCTpaHCTBE; € U
€" — meficTBUTENbHAS M MHUMAs YaCTH KOMIUICKCHOW OTHOCHTEIBHOM JUIIEKTpUYe-
CKOH NIPOHUIIAEMOCTH JUCIIEPCHOIO MaTepHaa.

B pabotax [2, 4] moka3zaHo, 4YTO Ha CBEPXBBICOKHX YaCTOTaX JAMIIICKTPHIECKHE
XapaKTePUCTHKH JUCIEPCHBIX CHCTEM HA OCHOBE LIEMEHTA B 3aBUCHMOCTH OT COCTaBa
1 TEMIIEpaTyphl C YAOBIETBOPUTEIBHON ISl IPAKTUKH TOYHOCTBIO MOTYT OBITH pac-
CUHUTaHbI 1O CIAEAYIOUMM (popmymam:
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rae a’p u a;’, — pacuéTHble 3HaYCHUS IEUCTBUTEITFHOM U MHUMOM YacTell KOM-

TUICKCHOM OTHOCHTEIBHOM JIMAIEKTPHICCKOW TMPOHUIIACMOCTH CHCTEMBI, &, W

i
€' — HefiCTBUTENbHAS M MHUMAsl 9aCTH KOMIUICKCHON OTHOCHTEINIBHOM JHAJIEKTpUUe-
CKOH NPOHMUIIAEMOCTHU / — i KOMIIOHEHTBI; 71 — KOJIMYECTBO KOMIIOHEHT; P, — 00BbEM-
HOE COICp)KaHHME I — i KOMIIOHEHTHI, €, — MHHMasl 9acTh OTHOCHUTCIBHON IMINICK-
TPUYECKOH MPOHUIIAEMOCTH CHCTEMBI, 00YCIOBICHHAS MMOTEPSIMHU HA PEIAKCALIUIO H
CKBO3HYIO INPOBOAUMOCTB; €, — MHHMAsl 4acTb OTHOCHTEIBHON IH3IEKTPHIECKOI
MIPOHUIIAEMOCTH, 0OYCIIOBJIICHHAS TIOTEPSIMA Ha CKBO3HYIO IIPOBOJUMOCTH CHUCTEMEI,
G — HM3KOYacCTOTHAs yJelbHasi NPOBOAUMOCTE cUCTeMbI, CM/M; ®, — HUKIMYECKasi
gacrora snexrpomarautHoii CBU/KBY Bounnsr; €, =8,85x10'% @/m — aGcontoTHas
JIUAJIEKTpUYECKasi MPOHUIIAEMOCTh BaKyyMa.
[IpuyéM G IEMEHTHO-NIECYAHBIX PACTBOPOB ac(harbTOOCTOHHBIX MOKPBITHIA
JIOPOT HE U3MepsIeTCs, a pacCUUThIBaeTCs o popmyie bpyrremana [5]:
G =G, 'Pom’ (®)



Micmobyodysanns ma mepumopianvHe niaHy8aHHs 603

rae ©,— yleldbHas IPOBOAUMOCTh INpoBojsmiedl Qasbr cucremsl, Cwm/M;

P, — 00bEMHas KOHTISHTpAIVSI TPOBOIAIIEH (a3bl.

0

BosmoxnOCTE TpuMeHeHus hopMyIsl (§) 11t pacuéra yAeIbHOH POBOIUMO-
CTH JUCIIEPCHBIX CHCTEM Ha OCHOBE I[EMEHTa, B YaCTHOCTH, IIOATBEPKAACTCA KCIIe-
pUMEHTAIBHBIMU JaHHBIMU 10 MPOBOAMMOCTH IIEMEHTHOIO TECTa, LEMEHTHO-
MECYaHbIX PACTBOPOB U OETOHHOI CMecH, IPUBEACHHBIME B padoTe [6].

AHanmM3 JKCHEPUMEHTAJbHBIX IaHHBIX 1O € W €& LEeMeHTHOro TecTa
(B/11 = 0,30; 0,38; 0,46; u t°C = 20°C) mokasbsIBaeT, 4To Il BCEX COCTABOB 3a Mep-
BBIX TPH Yaca MMOCIe 3aTBOPEHHUS IEMEHTA BOJION € YMEHBIANOCh, a €' YBEINYHBa-
JIOCHh TI0 CPaBHEHHIO C HAdaJbHBIMH 3HAUYCHUSMHU He Oosnee ueM Ha 2% [2]. Takum
obpasom, Gopmyisl (4) — (8) MPAKTUUECKH MOXKHO MPUMEHSTH JUIs pacuéra TUdJIeK-
TPUYECKUX XapaKTePUCTHK AUCIIEPCHBIX CUCTEM Ha OCHOBE LIEMEHTAa B T€UECHHUE He-
CKOJIBKHMX YaCOB ITOCIIC 3aTBOPCHUSI.

Ha Be160p paboueit yactorst CBU/KBY reneparopa oka3plBalOT BIMSHAE XH-
MHYECKH U MUHEPaJIOTHYECKUH COCTaB IIeMeHTa, acaipra, TeMIepaTypa, rpaHy-
JIOMETPUYECKUHA COCTAB 3aITOHAUTEINEH, MOTPEITHOCTh N3MEPUTENBHO armaparypsl U
T.I.

V3MeHeHHe XMMUKO-MHHEPAJIOTHYEeCKOr0 COCTaBa IIEMEHTa BICUET 3a coboif
W3MEHEHUE yJeIbHON MPOBOIUMOCTH JKUIKOW (a3l IEMEHTHOIO TecTa, a, ClelI0Ba-
TENIFHO, W M3MEHeHne Kod(duimenTta 3atyxanus [cMm. Gopmynsl (2), (6), (7), (8)]
Kak BumHO 13 dhopmysr (7), BIUSHNE JAHHOTO Mapamerpa €, 0OpaTHO IPOHOPIHO-
HAJIBHO YacToTe. [[Js yMEHBIIEHUS BapHaIlii XHMHUKO-MHHEPAIIOTHYECKOTO COCTaBa
nemenTa yacrotry CBU/KBY reneparopa Heo6xommumo noBwmate. Kpome toro, 60-
Jiee BBICOKYIO 9aCTOTY CJIEAyeT BBIOMpAaTh IMOTOMY, YTO M3MEHEHHE IPOBOJMMOCTH
CHCTEMBI BO BPEMEHHU OyZeT CKa3blBaThCAd HAa U3MEHEHUH O, a, CJIeJOBATEeNIbHO, U Ha
TOYHOCTH OIpeJIeNIeHUs] OKOHYaHUs poliecca YIUIOTHeHHs ac(hanbToOeTOHHOM cMe-
cu. [lo HekOTOpEIM JaHHBIM [8], M3MEHEHUE MPOBOIUMOCTH BO BPEMECHH IIPHU KOM-
HATHOW TeMITepaType MOXeT HocTurath 1% 3a 1 MuH, B TO BpeMsI Kak MaKCHMaJIbHOE
nzmenenune €” [2], CBA3aHHOE C M3MEHEHHEM MIPOBOIMMOCTH U C TIEepepacIpeeieHu-
€M BOJIbI B CUCTEME, Ha yacToTe f; = 9,24 I'T' cocraBnser menee 0,05% 3a 1 MuH.

V3MeHeHne TeMmeparypsl OKa3bIBaeT BIMSHHAE HA PEIAKCAI[MOHHBIC IIOTEPH B
cHcTeMe, KOTOpBIE ONpEeAEIAIOTCS MOTEepsMU B BOZAE, M Ha IMOTEPH, CBSI3aHHBIE CO
CKBO3HOW MPOBOJUMOCTBIO CHCTeMBL. 110 daHHBIM [7], €" ISl BOOBI B JHAma3oHe
temneparyp ot (10...20)°C uMeeT oTpuULATENLHBINA TeMITEPATYPHBIA KO3)PUIMEHT,
npubmmsuTensHo papubii 0,02 Ha 1°C mus Ao=3,28 cM u 0,032 Ha 1°C — ma
Ao =9,2 cM, T.€. C YMEHBLIEHUEM YaCTOThl BIMSAHHE TEMIEPATyphl YBEIUUMBACTCS.
TemmepaTypHbIA KO3)OHUINEHT YACTHHOW MPOBOIUMOCTHA CHCTEMBI THIIA «IIEMEHT —
BOJIa» MOJIOKMTENEH U COCTABISAET BenuuuHy mopsaaka 0,008 — 0,016 ma 1°C [2, 9].
Takum o6pazom, a1t acarbTOOETOHHONW CMECH OJHOTO COCTaBa MOYKHO HAiTH Ta-
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KYyIO 4acTOTY, IIPU KOTOPOH KO3((HUIIUEHT 3aTyXxaHus o B pabodeM IHana3oHe TeM-
nepaTyp OyIeT MpakTH4IecKH NOCTOsSTHEH. [Ipu cMeHe cocTaBa WM BHAA [IEMEHTa da-
CTOTa TeMIIepaTypHOil KommeHcanuu Oyaer apyroit. I[loaTomy, ecim TemmepaTtypa
ac(anbTOOCTOHHOM CMECH B TpoIiecce (POPMOBAHUS JOPOIKHOTO TOKPBITHS OCTAETCS
MIOCTOSIHHOM, TO Jyu1e rmoseimath yacrory CBU/KBY reneparopa.

Ha ocHoBanuu nanHbIX pa®otsl [10], B KOTOPO# cAenaH BEIBOA 00 OTCYTCTBHH
BIIMSHHSL TPAHYJIOMETPHUYECKOTO M MHHEPAIOTHYECKOTO COCTaBa 3alOJIHUTENICH Ha
nornoniearne CBY/KBY sHepruu 2JIeKTPOMarHUTHBIX BOJIH HETEIUIOBOW WHTECHCHUB-
HOCTH acarbToO0eTOHHOH cMechio, IpH BeIOope padoueit wactorsl CBU/KBUY rene-
paTopa BIHSHHEM TPaHyJIOMETPHUECKOTO COCTaBa 3alOJHUTENICH MOXKHO IIpeHe-
Opeub.

Jlnist TOYHOrO OIpeAeNeHusl ONTUMAIBHOTO BPEMEHH YINIOTHEHUS! HEOOXOAUMO
¢ukcupoBaTh He3HaunTeNbHBIC W3MeHeHus ocnabnenuss CBU/KBY curnana. [Toato-
MY HY’KHO UIMETh ITpHOO0p, 00JIa/IafoIHii BEICOKOH TOYHOCTHIO B IMPOKOM ANANa3oHe
YaCTOT, U N3MEPSITh BEIUUNHY OCIa0JICHNs] CUTHANA B TOH 00JIACTH TIOKa3aHUH MpH-
6opa, Tae caydaiHas OTHOCHTENbHAs MOTPENIHOCTh W3MEpeHHs MUHHMaibHA. JlaH-
HBIM TPeOOBaHMAM, HalIpUMeEpP, COOTBETCTBYET aBTOMATHUECKHI H3MEpUTENh 3aTyXa-
Hus tana JI-3 ([1-9), umeromuit quanason vacrot (0,25...16,5) I'Tn, onTuMansHas
00J1acTh KOTOPOTO, BEIpKEHHAs B AELHOEIaX, COCTABIsET BeNMUUHY nopsiaka 50 nb
oTHOcuTeNbHO 1 MBT npu ciyuaitnoit norpemnoctu uamepenus 0,1 ab [11].

Ecnmn npoBoguMocTs M Temreparypa ac(aibTOOETOHHOW CMECH B Ipoliecce
VIUTOTHEHUSI HE U3MEHSIOTCS (HarpuMep, Il OBICTPOIIPOTEKAIONIMX IPOIIECCOB), TO
MOJKHO ITPEIJIOKUTD CIEAYIOMUi MeTox pacuéra pabdoueit yacrorst CBU/KBY rene-
paropa.

[TycTs HaM HY>KHO ()OPMOBATh H3JIENIHE TONIINHON A, TPUUYEM TeMIlepaTypa 1
coctaB acGanbTOOETOHHONW CMECH M3BECTHBI. Torna, 3aJaBasch ONTUMAIBHON 00Ja-
CTBIO TOKa3aHWi TpuOOpa, BBIpaXKEHHOW B aerubenax (0003HauMM 3Ty 00JacTh
Aomr), 1 TIpeHeOperas MoTepsIMA Ha OTP)KCHUE OT TPAHUIL pas3ziesia «BO3LyX — MaTe-
pHa», «MaTepuai — BO3AyX», HailnéM koadduimenT 3aryxanus no Gopmyie:

PR VR ©)
8,686 h

Ho o, kak BusHO 13 GopMyIsl (2), 3aBUCHT OT AUIIIEKTPUUECKHUX XapaKTepH-
CTHK MaTepHaja JOPOKHOTO HOKPBITHA. bynem cuutatk, uto ¢opmys (4) — (8) Bep-
HBI ¥ JuIs achanbrodeToHHOM cMmecu. Torna, 3Has 0OBEMHBIE KOHILCHTPAIUU BOJIBI,
IIEMEeHTAa, TIecKa, rpaBus (IeOHs), BO3ayxa B achaabTOOCTOHHONH CMECH 1 UX JTUDJICK-
TPUYIECKHE XapaKTEPUCTHKH, a TAKKe yIACNBHYIO MPOBOAMMOCTH IIEMEHTHOTO TECTa
G, (HanpuMmep, U3 OINBITA) U NOJCTaBIsAsA ATH 3HaYeHHs B popmyisl (4) — (8), MOKHO
Haiith € u &" acdanpToOeTOHHON cMecH, a o Gopmyste (2) — BenuuuHy Ko3bdu-
LUEHTA 3aTyXaHHs, 33JaBIIUCh NPHU 3TOM OINpeJeNEHHbIM 3HAU€HHEM 4acToThl. Ba-
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pBUpPYs TOCIETHNUHN ITOKa3aTelb, MOXKHO MOJ0OPaTh TaKyld 4acTOTy, IPH KOTOPOI
KOX(QHITMEHT 3aTyxXaHHUSA O , PACCUMTAHHBIA 1O (popmyre (2), CTaHET paBHBIM IO
BEIMYMHE O , TONydeHHOMY U3 Gopmyisl (9). Bor ata wacToTa u SBIsSETCS ONTH-
MabpHOH paboueit yactoroit CBU/KBY renepatopa.

ITorepu Ha oTpaxKeHUe OT IpaHHUI] pa3fena «BO3AyX — MaTepHa», «MaTepua —
BO3yX» MOTYT OBITb NpPAaKTHYECKH CBEICHBI K HYJIIO IYTEM HpUMEHEHHs 4Yer-
BEPTHBOJIHOBBIX IUIACTUH U3 MaTepuaa ¢ JU3JIEKTPUIECKON MPOHUIIAEMOCTBIO, paB-
HOM KOPHIO KB3JIpaTHOMY M3 ITOKa3aTels MPOHUIIAEMOCTH HCCIEIyeMOH acdanbTo-
OETOHHOH CMeCH JOPOKHOTO MOKPHITHA [3]. [m3nekTpudueckne XapakTepHCTHKH BO-
JIBI 711 TF000H TeMITepaTyphl M 9acTOTHI MOXKHO HaiiTH 1o opMyiiaM, IpHUBEACHHBIM
B pabore [7]. JIudnekTpuueckue XapakTepucTHKU Bo3ayxa € =1wu " =0. 3HaueHus
JUIJICKTPUYECKUX XapaKTEPUCTHK OCTAIBHBIX KOMIIOHEHTOB ac(habToOeTOHHOM
CMECH MOT'yT OBITh paccuuTaHsl 1o ¢opmyiam (4), (5) Ha OCHOBaHMHU 3KCIEPHMEH-
TaNBHBIX JIaHHBIX, IPUBENICHHBIX B padote [12], mpuuém mpu pacuére pabodeit wa-
ctotel CBUY/KBY reHeparopa MHUMOW YacThIO JUAJIEKTPHUECKOW MPOHUIIAEMOCTH
JTAHHBIX KOMITOHEHT MOKHO TTPeHEOpeyb.

Crenyer 3aMeTHTh, YTO IIPH pacuére o 1o Gopmye (9) MOXKHO HE YyIUTHIBATH
kak BemumunHy morqHoctd CBU/KBY reneparopa, Tak M ociabieHHe 3JIeKTpoMar-
nutHoro nosst CBU/KBUY, cBs3aHHOE ¢ AnarpaMMol HanpaBlIeHHOCTH aHTEHH M pac-
CTOSIHUEM MEXAY HUMH. /I 3TOro HE0OXOAUMO K Aoy MTPUOABUTH BEINYUHY MOIL-
HOCTH T€HEpaTopa, BEIPKEHHYIO B Jennbenax OTHOCUTENBHO ypoBHS | MBT, u oT-
HATB TOTepH (B fenubenax), CBI3aHHBIC C THarpaMMOi HallpaBI€HHOCTH aHTCHH.

WzBectHO [13], uT0o HampammsroIITe CprKTyka TUIIA apMAaTYPHBIX CTEp>KHEH
Ji@Ke TIPU PACCTOSHUM MEXIY CTEPIKHAMH MEHEE —- HE3HAYUTESIHbHO OCIalJIA0T
CHTHAJI, €CIM BEKTOp HANpPsLKEHHOCTH JJIEKTPHUYECKOro MOJIS MEePHEeHAUKYISpEH K
HaTpaBJICHUIO CTepKHEH. YuuThIBas, YTO B MaTepuaie AJMHA BOJHBI B 27 pa3
MeHblle A, , 6onpioe 3aTyxanue CBUY/KBUY curHana, a Takxke TO, YTO IPH CTPOU-
TEJIbCTBE JOPOKHOTO MOKPBITUS MPAKTUYECKH BCErJa MOXHO COPUEHTHPOBAThH aH-
TEHHBI TAKUM 00pa30M, 4TOOBI BEKTOP HANPSHKEHHOCTH HIIEKTPUYECKOTO ITOJIST OBLT
MIEPIICHINKYIISIPEH K HANPaBJICHUIO apMaTypHBIX CTepP)KHEH (apMupoBaHHOE ac(hab-
TOOETOHHOE IMOKPHITHE TOPOXKHOTO IOJIOTHA), BIMSHWEM JAaHHOTO IapaMeTpa IpH
KOHTpOJIE Ipoliecca yIUIOTHEHUs ac(habTOOETOHHOH CMECH METOJOM HOTJIOIIECHUS
sHeprun CBU/KBY s51eKTpOMarHUTHBIX BOJH HETEIUIOBOH MHTEHCHBHOCTH MOYKHO
npeHedpeyb M NMpH aHAJIUTHYECKOM BBIOOpEe pabouell 4acTOThl reHepaTopa ero He
YUUTHIBATE.

BbIBO/IbI

1. O6ocHoBano mpumenenne merona noriomenuss CBU/KBY sueprum 3miex-

TPOMAarHUTHBIX BOJIH HETEIUIOBONH MHTEHCHBHOCTH MPHU Te€OpaIrOoIOKallMOHHON aHa-
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THOCTHKE (ApPMHUPOBAHHBIX) ac()albTOOCTOHHBIX IMOKPBITUI CTPOSIIMXCA aBTOMO-
OWMIIBHBIX JTOPOT.

2. [IpenioskeH aHATUTHYIECKUI allTOPUTM BBIOOpa pabodel 4acTOTH TeHepaTo-
pa CBUY/KBY »51eKTPOMAarHUTHBIX BOJIH HETEIUIOBOW MHTEHCHBHOCTH, KOHTPOJIUPY-
IOIIETo MPOLECC YIIOTHEHHUS achatbTOOETOHHON CMECH JOPOJKHOTO TIOKPBITHSI.

3. PazpaboranHas MeToAMKa pacyéra Mpu HEOONBIIOH MOAU(DUKAIIUNUA MOMKET
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K.T.H., TolieHT Bacuibera [.1O..

K.T.H., toueHT Jlikrepyk M.I"., nouent Yepeaniuenxo I1I1.,

KuiBcbkuit HanioHanbHUH yHIBepcuTeT OYAIBHULTBA 1 apXITEKTypH

BUOPUCTAHHS METOY NNOTJIMHAHHS HBY/KBY EHEPTTi
EJEKTPOMATHITHUX XBUJIb HETEIIJIOBOI IHTEHCUBHOCTI ITPH
TEOPAJIOJOAIIN HIN JIATHOCTHUII ACPAJIBTOBETOHHHUX
IMOKPUTHb ABTOMOBIJIBHUX JOPIT, IO BYAYIOTHCA

3anpornoHOBaHa aHAJITUYHA METO/AMKa BHOOpY po0OOo4oi 4acToTH reHeparopa
HBY/KBUY enekTpoMarHiTHUX XBHJIb HETEIUIOBOI iHTCHCUBHOCTI, sIKa JO3BOJISIE KOH-
TPOJTEOBATH TPOIIEC YIIITbHEHHS ac(harbTOOCTOHHHX CyMilIeld OKPUTTIB aBTOMOOI-
JBHUX JOpIT, Mo OymytoThes, MeTogoM moriwHanHs HBU/KBY eneprii BkazaHHX
xBIIb. KOHTpOIE mporiecy yImiabHEeHHS acaabTOOSTOHHNX CyMillleil JaHUM CIIOCO-
60M 3acHOBaHWH Ha ToMy, Ino moriuHaHHA eHeprii HBU/KBY enexTpomarHiTHHUX
XBHJIb IPH TX IPOXOJDKEHH] Yepe3 IUCIEePCHI CUCTEMH Ha OCHOBI IIEMEHTY BU3HaYa-
€THCSI KUIBKICTIO BUIbHOI BOAW Ta MUTOMOIO €JIEKTPOIPOBIIHICTIO caMol cucTeMu. Y
mpoIrieci yuribHeHHs ac(aabToOSeTOHHOT cyMilTi 00’ €MHHUI BMICT BOIU Y CHCTEMI, Ta
ii MMTOMa MPOBIIHICTH 301IBLIYIOTECS, JOCSATAIOUYM MAKCHMAJILHO MOXIIMBOTO 3HA-
YEeHHsI PU ONTHUMAIFHOMY Yaci yIIidbHEHHS. ToMy ONTHMalbHUI Yac YIIiTbHEHHS
achanbToOETOHHOI CyMIlIi MOKHa BH3HAUUTH 3a CTa0LIi3aIie€lo TOTIMHAHHS
HBUY/KBU eneprii. Ha TouHicTh BU3HaUEHHS] MOMEHTY 3aKiHUEHHS MPOIIECY YIIiIb-
HEHHS CYMillli JaHUM METOJIOM BIUIMBA€ HU3Ka (aKTOPiB, OB’ A3aHUX SIK 3 TOUHICTIO
BuMiproBanHs nocnadnenHss HBY/KBY curnany, Tak i 3 0cOOIMBOCTSIMU CEPEIOBHU-
113, SIKe JIOCIIIKYEThCS.

KnrouoBi cnoBa: MeTox, NOTIMHAHHS, HAA3BHYAaHO BHCOKOYACTOTHA
(HBY)/xpaitapoi Bucokoi yactotu (KBUY) eHeprisi, enekTpoMartiTHi XBUJIi, HETEIUIO-
Ba IHTCHCHBHICTB, I'eOpajioiOKamiiHa AiarHOCTHKA, ac(halbTOOETOHHE IOKPHUTTS,
OyZmiBHUIITBO, aBTOMOOIIBHI JOPOTH.
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APPLICATION OF ABSORPTION OF UHF/EHF ENERGY
ELECTROMAGNETIC WAVES OF NO HEAT INTENSITY’ METHOD AT
GEORADIOLOCATION DIAGNOSTICS OF ASPHALT - CONCRETE
ROADWAY COVERINGS FOR CONSTRUCTING ROADS

The analytical method for the choice of the working frequency of the
UHF/EHF generator of electromagnetic waves of no heat intensity is proposed which
gives the possibility to control the process of the seal of asphalt — concrete mixtures
of roadway coverings for constructing roads with the help of absorption of UHF/EHF
energy of such waves. The control of the process of the seal of the asphalt — concrete
mixtures with the help of such method is based on the fact of the absorption of the
UHF/EHF energy of the electromagnetic waves during their transmission along dis-
persive systems which have the cement foundation, and the absorption is determined
by the value of the free water and electrical conductivity of these systems. During the
process of the seal of the asphalt — concrete mixture, the volume content of the water
in the system and its electrical conductivity are increased, and the maximum possible
values of them are appeared at the optimal time of the seal. That’s why, the optimal
time of the seal of the asphalt — concrete mixture may be determined with the help of
the stabilization of the absorption of the UHF/EHF energy. The accuracy of the de-
termination of the finish moment of the mixture’s seal by this method is depend upon
the row of factors connected with the accuracy of the measuring of the attenuation of
the UHF/EHF signal and with the characteristic properties of the media under study,
as well.

Key words: method, absorption, ultra high frequency (UHF)/extremely high
frequency (EHF) energy, electromagnetic waves, no heat intensity, georadiolocation
diagnostics, asphalt — concrete roadway covering, construction, automobile roads.



