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B.M. TOHKOHOTI'HH, 51-p TexH. HayK,
L.B. ITIPOKOIIOBHY, n-p TexH. HayK,
M.O. JYXAHIHA,

B.B. IOBPOBOJIbCbKA, Oneca, Ykpaina

METO/A BUMIPIOBAHHA EOEKTUBHUX 3HAYEHb
IHAPAMETPIB IIEPEHOCY B MAIHIMHOBYAIBHUX JAETAJIAX I3
T'ETEPOI'EHHUX MATEPIAJIIB

BaxjMBUM eTaroM BHUTOTOBJIEHHSI TETEPOreHHHX MaTepiajiB i3 CYTTEBOIO PI3HHIICIO BIACTUBOCTEH
OKPEMHX KOMIIOHEHTIB, Ha SKOMY 3aKJIaJa€ThCsl SKICTh MaiOYTHIX BHPOOIB, € 3alIOBHEHHS DPiJKOIO
YACTUHOK CyMilni (opMooOpa3yrouoi OcHACTKU. IIpsiMe BHUMIprOBaHHS IIUIBHOCTI BHUPOOIB KOHYE
HeoOXiJJHE K B CHUCTEMax YIpPaBJIiHHA IPOLIECOM 3allOBHEHHS, TaK 1 MPH TEXHIYHOMY KOHTPOJI.
3anponoHOBaHO Ta MPAKTHYHO PEaNi30BAHMI €MHICHHI MeTOJ BHMIpPIOBAaHHS LIIIBHOCTI MarepiaiiB
1O/1iGHOTO THITY.

Ku1ro4oBi cji0Ba: rereporenHi Marepialii, BAMipIOBAHHS LIUIBHOCTI MaTepiaiB

BakHbIM 5TalioM H3rOTOBJICHHs TETEPOreHHBIX MATEPUAOB C CYIIECTBEHHOW pasHHIEH CBOMCTB
OTHEIbHBIX KOMIIOHEHTOB, Ha KOTOPOM 3aKJIaIbIBACTCS KAa4eCTBO OYAYIIMX W3ICTH, SBISICTCS
3aII0JIHEHUE KUJIKON YacThio cMecH (hopMooOpasyroell ocHACTKH. [IpsMoe M3MepeHHe TUIOTHOCTH
u3ennil KpaiiHe HEOOXOIMMO Kak B CHCTEMax YIPABJICHHs MPOIECCOM 3allOJHEHUs, Tak W IIpU
TEXHUYCCKOM KOHTpone. [IpemiokeH ¥ MPaKkTUYECKH PEaau30BaH CMKOCTHBIH METOA H3MEPEHHUS
MJIOTHOCTH MaTePHaIOB MOI00HOTO THIIA.

KaroueBble ¢10Ba: TeTepOreHHbIE MATEPHUAIIBI, H3MEPEHHUS INIOTHOCTH MaTEPUAIOB

An important step in the manufacture of heterogeneous materials with a significant difference of
properties of the individual components, which includes the quality of future products, is to fill the
liquid part of the mix snap which forms form . Direct density measurement products are extremely
necessary as in the management systems process for filling and inspection. Proposed and practically
implemented by a capacitive method of measuring the density of materials of this type.

Keywords: heterogeneous materials, measuring the density of materials

IHocranoBka npodJjeMu Ta ii 3B'5130K i3 Ba2KJIMBHUMH HAYKOBO-
NPAKTUYHUMU 3aBJaHHAMHA

3HayHa KUIBKICTP NOPOAYKIII CYYacHHX IMIANPUEMCTB  OTPHUMYETHCS
3aTBEpAIHHAM 13 pigkoro (ruactmacu) abo mceBmo piakoro (MBapHi Qopmu,
OeroHHI BHMpOOW, ciHTerpan) crany. OCHOBHMM €TaloOM TaKHX TEXHOJIOTIH €
3aroBHEHHS (POPMOYTBOPIOIOYOT OCHACTKM BiJNOBiAHOIO cymimimo. Ha npomy
eTari CTBOPIOETHCS HE TUIBKU KOH(Irypalisi Ta BIaCTUBOCTI MaiiOyTHbOro BUpoOy,
e ¥ 3aKIaNaroThCsl MEepeayMOBH MalHOyTHBOI SIKOCTI OCT@HHBOTO: IIIJIBHICTD,
PIBHOMIpHICTb PO3MOJITy KOMIIOHEHTIB, HAasBHICTh 200 BiAICYTHICTh PAaKOBUH 1 T.II.,
10 TOTpedye MOCTITHOTO MOHITOPHHTY 3a IUTHHOM 3aIlIOBHEHHSI.

© B. M. Toukonoeui, 1. B. Ilpoxonosuu, M. O. /lyxanina, B. B. /looposonscoka, 2017
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OcCo0JMBO aKTyaJIbHAM BUIJISIA€ TAKUH MOHITOPHMHI, KOJHM B TiJIi BUPOOY
HasBHa Oyab-fKka apMarypa: NpPYyTH, IUIACTHHH, PEIITKH, TOWIO. AJIKE BOHH
BCTAHOBIIIOIOTHCS B OCHACTKY JI0 3aJIMBAHHA 1 CyTTEBO HOMY MEPEIIKOIKAIOTb.

KoHTpomoBati mpolec 3aJMBaHHA B IbOMY BHUIIQJKy OCOOJHMBO BaKKo,
0COONMBO TOIi, KOJM B SIKOCTi, HANPHKIAJ, 3aTi300€TOHHOTO BHUPOOY BHUCTYIA€e
enukorabaputHa omopa JIEII, rpe6ms 'EC Ta iHmm, rabapuTh SKHX CATAOThH
JECSATKIB Ta COTEHb METpiB. B Takmx BUmagkax pyHHIBHHH KOHTPOJIb TOTOBHX
BUPOOIB HETIPUIIYCTHMHIA, a BIANOBIIAJIBHICTh 3a CTaH 3ai300€TOHHOT MPOIYKIIT
JIy’K€ BHCOKa.

AHaJIi3 OCTaHHIX A0CTiIKeHDb i MyOaikamii

[Ticnmst BUTOTOBIEGHHS apMaTypu Ta i KOHTPOJIO MOAANBIINN pe3yJabTaT
TEXHOJIOTIYHOTO IIPOIECY 3aJEKHUTh BUKIIOYHO BiJ SIKOCTI 3allOBHEHHS OCHACTKH
OCTOHHOIO CYMIIIIIIIO Ta TBEPIHHSA OCTaHHHOI. HaWTOJOBHINMIMK KOHTPOIIOEMUN
napameTp, BiJl KOTO 3aJIe)XaTh, HaCaMIIEpe, MEXaHIuHi BIACTUBOCTI OMOPH, — IIE
TBHICTE OeTOHY B BupoOi [1, 2].

[Mpoananizyemo mnpoOieMy Ha TPHUKIAAI TEXHOJOTIYHOTO  IpoLecy
BUTOTOBJICHHS 3amizo0etonHux omnop JIEIL. Jlns mouyaTky Takoro aHaimizy
JIOCTaTHbO IIOJUBUTUCS, SIK BUIUIAZAE€ TOTOBA apMmaTrypa mepel ii ykjIaJaHHSIM B
(dhopmoyTBOpIOIOUY OCHACTKY (puc. 1).

Pucynok 1 — MeranieBa apmaTypa repeji 3ali0BHEHHSIM OETOHHOIO CYMIIIIIIIO
30BHINIHIN AiaMeTp TaKOi «KIITKU» JopiBHIOE pubau3Ho 0,7 M, a rycTuHA 11
PENITKH MOXe CTaTH Ha 3aBajli 3alIOBHEHHS OCHACTKH O€TOHOM, HaBiTh 3
ypaxyBaHHIM JOJATKOBUX IO TPaBiTallii BiAIIEHTPOBUX CHII

Besmocepenne BuMIpIOBaHHS MHIIBHOCTI Mg Yac oOepTaHHA BaXXKO
3IIMCHIOBATH HABITh CydacCHUMH MeTofamu [3, 4]. Lle moB’si3aHO TaKOX i3 TUM, IO
B IMOYATKOBI OCTOHHIN CyMIllli TIPHUCYTHSI BOJA — EJIEKTPUYHUN TPOBITHUK, SKa
MOXE CYTTEBO 1 HerepeadauyBaHO BIUIMBATH Ha TOKa3aHHS MpPWIAAy, SKHN
BUMIpIOE ENCKTPUYHI XapakTepucTuku [5].

Haiibinpmr nmepcnekTHBHUM Ha TMEPIIMK TMOTJIA] BUTJIANAE €MHICHUA METOJ
BUMIPIOBaHHS, 3aCHOBAHUM Ha OJHO3HAYHIH BIJNOBIAHOCTI MIXK IIUIBHICTIO
Mmarepiaiy Ta Horo emuicTio [6].
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Jljisi TeOMETPUYHO i7icaTbHUX BHUIAJKIB €MHICTh IUIOCKOTO KOHJEHCATOpa
Moyke OyTH po3paxoBaHa 3a popmyroro [7]:

S
CZSSOI— ' 1)

€MHICTh HITHAPUIHOTO KOHACHCATOPA:

C =2rse, , B
In| =2
R
€MHICTB c(pepHIHOTO KOHICHCATOpa:
-1
C =4z, Lt 1 , 3)
R R

ne: C — eMHICTb KOHJIeHcaTopa, D; € — BIIHOCHA JlIeNIeKTPUYHA IPOHUKHICTB;
€y — CJICKTPUYHA MOCTiliHa, 8,85" 102 M3 kr 2" A% S — mnoma onmiei o6KkIaIKH,
Mz; | — BizcTans Mik oOkimaakamu, M; L — mokuna mutingpa, m: Ry, R, — pamiycn,
BiJIMOBITHO BHYTPIIIHIN Ta 30BHINIHIH, M.

Jl1si KOHKPETHOTO IUIOCKOTO KOHJEHcaTopa 3Ha4yeHHs BeiandnHd S i | cyTe
MOCTIlHI, 1 Mae MicClle OJHO3HAYHA 3aJICKHICTh MK E€MHICTIO 1 JICICKTPUYHOIO
MPOHHUKHICTIO MPOCTOPY MK HOro oOKiIagkamu. SIKIIO Marepiai, MO 3alOBHIOE
MIPOCTip, HEOMHOPIAHUI 1 siBIIsIe cO00O0 OararodasHy cHCTEMY, TO 3HAUCHHS € Oy/ie
3aJIeKaTH BiJ JICMEKTPUIHOT MPOHUKHOCTI BCiX (a3 i MPOIEHTHOTO (MacoBOro) ix
criBBiHOIIEHHS [8].

SIKmo B SKOCTI 3alOBHIOBAaYa IMPOMDKKY MIDK IUIACTHHAMH KOHJEHCATOpa
posrisiiaT  OETOH, CyMapHa JieJeKTpUYHAa TMPOHHUKHICTh OCTaHHBOTO Oyje
BH3HAYATHUCS TMPOHHUKHICTIO TOBITPS MOP 1 MOPOXXHHH, 3B’SI3yI0YOTO IIEMEHTY,
HAIOBHIOBAIGHUX ITICKYy Ta TpaBifo (TOOTO BEeNMYWHAMH IIOCTIHHUMH B MeXax
JIAHOTO EKCIIEpUMEHTY) 1 CITiBBIIHOIICHHSM Mac IepepaxOBaHUX KOMIIOHEHTIB,
TOOTO, B KIHIIEBOMY TMiJICYMKY, IIIIBHICTIO JaHOI JUISHKH 3a71i300€TOHHOTO
BHUPOOY.

Merta podoTH

MeToro poOOTH € TiIBUIICHHS SKOCTI BUPOOHHIITBA Ta 3MCHIICHHS BiJICOTKY
OpakoBaHHX BHPOOIB TPU BHUTOTOBIEHHI IMMIIHAPUYHUX  3aTi300€TOHHHUX
HeHTPU(YroBaHUX CTIHOK JUIi OMOpP BHCOKOBOJNBTHHUX JIHIN eJeKTporepenad
UITXOM pPO3pOOKH Ta BIPOBAPKCHHS METPOJIOTIYHOTO 3a0e3MedeHHs s
KOHTPOJIFO TIUIBHOCTI OETOHHOI YaCTHHU TaKWX CTIHOK eJIEeKTPOEMHICHUM
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METOJIOM.

s mocsirHeHHS 11i€l MeTH B po0OTi OyITH BIHCYHYTI Ta po3B’si3aHi Taki 3amadi:
po3po0iIeHi TEOpEeTHYHI OCHOBH €MHICHOTO BUMIpIOBAaHHS IMUTBHOCTI OETOHY B
3alTi300eTOHHUX TPYOUaCTHX KOHCTPYKIIAX, CTBOPEHO CTEHJ JJIS BHMIipIOBaHHA
IITBHOCTI OETOHY, PO3POOIEHO CHCTEMY KOHTPOJIO SIKOCTI MPOIYKIIil, BUKOHAHI
MPaKTHYHI BHUIPOOYBAaHHS PE3YNbTaTiB MOCHIMHKEHHS 3 TO3UTHUBHHM TEXHIKO-
€KOHOMIYHUM €(EKTOM.

BukiaseHHsI 0CHOBHOIO MaTepiaJy

Po3poOka TeopeTHYHMX OCHOB €EMHICHOr0O BHMIpPIOBaHHS INiIBHOCTI
3a/1i300eTOHY TPYOUYACTHX KOHCTPYKILiii.

CucreMaTHuHUN BUPOOHWYHMN KOHTPOIb WIITBHOCTI OCTOHHOI YacTHHHU
3alTi300eTOHHUX BHPOOIB YCKIQAHEHUH dYepe3 BiACYTHICTH €(PEKTHBHUX METOIIB
TAKOT0 KOHTPOJIO Oe3 pyiHyBaHHS BHpoOy. Haramaemo, mo momxuna omop JIEII
csarae 20 metpiB npu giamerpi 0,8 m!

Merox, 3anpornoHoBaHMM B JaHiii poOOTi, mojsrae y Oe3rmocepeHbOMY
BUMIPIOBaHHI EJIEKTPUYHOT €MHOCTI KOHJEHCATOpa, OJHA 3 OOKJIaJOK SKOTO €
MOBEPXHS apMaTypH BUPOOY (IuB. puc. 1), a Apyra — NOBEPXHEIO PyXOMOI YaCTHHH
CTCHIY JJI1 BUMIPIOBaHHS €MHOCTI. Takuif mijaxis 103B0JIsiE 3a0€3MCYUTH BITHOCHO
CTab1JIbHI TEOMETPHYHI TApaMeTPH KOHJICHCATOPA 1 BUCOKY TOYHICTh BUMIPIOBaHb.

JUis TapyBaHHS BUMIPIOBAJIBHOTO TpHiIAy Oe3MocepesHb0 B PO3MIPHOCTI
mibHOCTI (Kr/M°) [UIsi KOHKPETHHX CyMimieil i KOHKPETHHX YMOB BHMipIOBAHHS
Oyyia BUTOTOBJICHA KayiOpyBajbHa YCTAaHOBKA, SIKa CKJIJaiacsl 3 KOHJEHcaTopa 3
mapamerpamm: S = 0,01 Mm% | = 0,08 M; Ta BuMiproBaua npermsiitnoro LCR-821;
niarra3oH BuMiproBaHHs €eMHOCTI: 0,00001 nd — 99999 mxd.

€MHICTh TaKOI YCTAaHOBKM CKJIQIA€THCS 3 BXIJHOI €MHOCTI BUMIipPIOBaJILHOTO
npunany Cyy, €MHOCTI cHodyyHuX npoBodiB C,, i BIaCHe €MHOCTi ILUIOCKOrO
KaniopoBaHoro konjencaropa Cy:

¢, =C,+C, +C. @)

3nayenns Cy i Cp, € TOCTIHHMMHM JUIi KOHKPETHOIO JOCTIJKEHHS 1
BU3HAYAIOTHCS Oe3rmocepeTHiM BIMIPIOBAaHHAM IIPH BIAKIIOUYCHOMY KOHIICHCATOPI.
Iepen nposeneHHsAM oO4ncieHp BennuuHy Cyy + Cp, BiTHIMaNu BiJj BUMipSHOTO
3HadeHHs Cy. B Tabn. 1 npesacTapieHi 3Ha4eHHs IIUIBHOCTI OTPHMMAHMX 3pasKiB i
obuucneni 3a Gopmynoro (4) EMHOCTI KOHAEHCATOPA, B SIKOMY IIPH BUMIpIOBaHHI
3pa3Ky BUKOHYBAJIM POJIb JIEJIEKTPHKA.

OOpobka OTpUMaHUX [JaHUX 3 YypaxyBaHHAM KOHKPETHHX pO3MipiB
KaJ1iOpOBOYHOTO KOHAEHCATOpa JO03BOJIMJIA OTPUMAaTH BUpa3 ISl OOYMCIIIOBATH
CEpelHIO IIUTBHICTh JOCTiPKYBAaHOTO (PparMeHTa OETOHY, SIKIIO BiJOMa €MHICTh
koHgeHcaropa C, a TaKoX IUIOMIa Horo oOKIaaMHOK S Ta BiACTaHb MixK HUMH .
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d = 93'1012 Clsil _774. (5)

HocTtoBipHicTb (GOpMyYNH MiATBEPIUKYETbCS NMPAKTHYHUM 30irom 3HaueHb C
JUTSI BUMAAKIB po3paxyHKy 3a (opmynoro (5) mpu migcranosui d = 0, S = 0,01;
I = 0,02; pospaxynkoMm 3a ¢opmyioo (4) TpW MJACTAHOBII iCIECKTPUIHOI
npoHukHocTi mositps €,=1,00059 1 Oe3nocepenHiM BHUMIpIOBaHHSAM Ha
KaxiOpyBaNbHIN YCTaHOBIII ITPH BiACYTHOCTI MiXK OOKJIagKaMH 3pa3ka (Taddi. 2).

OmiEKy TOXHOKM BHMIPIOBaHHA 3a paxyHOK IIOpYIIEHHS KoH}iryparmii
KOHJICHCATOpa 3AIMCHIOBAIM OKPEeMO 32 [JBOMa IapaMeTpaMH B3a€MHOTO
pO3TaIIyBaHHs OOKJIAIMHOK.

BicoTok MOMHIKHM IPH HETOYHOCTI B yCTAHOBII BiJICTaHI Mi>K OOKJIaAHHKAMHU
| Ha Benuunuy Al Bu3Hauamu 3a Gopmysoro:

AC 100Al
2Y o) =
c =1 A (6)

a BIJICOTOK TOMHIIKA BHUMIPIOBaHHS BiJ B3a€MHOI HETapajieIbHOCTI OOKIAZOK 3a
(hopmyoro:

Ta6umist 1 — 3anexHICTh EMHOCTI KOHJICHCATOPA BiJT IIIJIBHOCTI 3pa3ka

[Tapamerpu 3pazka 3HaYCHHS MapaMeTpiB
NoNe 3pazka 3 C, ><1012,
m, Kr d, xr/m o €
ToBiTps - - 2.21 1,00059
1 1,6224 2028 5.54 2,50831
2 1,6448 2056 5.57 2,52274
3 1,6584 2073 5.77 2,61410
4 1,6736 2092 5.83 2,64134
5 1,6808 2101 5.84 2,64535
6 1,7384 2173 5.9 2,67099
7 1,7552 2194 5.97 2,70465
8 1,7768 2221 6.00 2,71747
9 1,7968 2246 6.05 2,74071
10 1,8200 2275 6.06 2,74710
11 1,8344 2293 6.07 2,74873
12 1,8424 2303 6.11 2,76556
13 1,8664 2333 6.17 2,79360
14 1,9000 2375 6.21 2,81204
15 1,9184 2398 6.27 2,83768
16 1,9496 2437 6.33 2,86493
17 1,9712 2464 6.38 2,88656
18 1,9888 2486 6.43 2,90980
19 2,0136 2517 6.53 2,95548
20 2,0288 2536 6.68 3,02360
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Tabauit 2 — [ToMuIKK BUMIpIOBaHHS €EMHOCTI PiI3HUMH METOAaMHU

BusHaueHHs 3a popmyioro (4) 3a popmyoro (5) Besnocepenne
3nauenns C, © 2.217-10% 2.199-10% 2.21.10*
% TOMUIIKH - 0.81 0.03
AC " dx Ictgar, 2l +riga
—(%) =100/ 1~ | ——— |=100| 1- In ,
C Je 1+ Xtga r 2l-rtge ) (@)

Je: I — po3Mip OOKJIAZKH B IUIOIIKHI TIEPEKOCY;

0. — KYT MK OOKJTaJKaMH.

Po3spaxoBani 3a popmynamu (6) Ta (7) HOXUOKH MPU CTAHIAPTHHUX JOIMYCKaX
pa PO3MIp H 1 KyT 0 HABITH [0 WIOCTOTO KIIACY TOYHOCTI HE NEPEBHILYIOTh 2 — 3%.

Ha sxanp, koH]iryparist peaqpHIX OOKITaJOK B KOHAEHCATOPi, CTBOPCHOMY Ha TIIi
MOBEpXOHb BHYTPIIIHBOI apMarypu, IyXe Aaleka BiJ IUIOLIMHY, LHIIHAPY abo
cpepu (muB. puc. 1). Tomy posriustHeMO 0OWABI HOTO OOKIAKH SK JesKi
KpUBOMiHiitHI moBepxHi (puc. 2), ommcani (yHkmisMu Burmsmy yi(x*, x%) Ta
Ya(x1*®, x,*), mpraoMmy, K0 /1HA CTEIHD IPH APryMEHTaX HE JOPIBHIOE OIHHHII.

Prcynok 2 — Cxema 10 pa3paxyHKy eIeKTPHIHOI €MHOCTI MiX JBOMAa KPUBOJIIHIHHIMH
[IOBEPXHAMHU
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. . ki k2 k3 k4 . .
Xaii moBepxHi yi(x1, Xx2) Ta yolx1o, X2 ), EMHICTh MiX SKHMH
OOUHCITIOETCS, ONUCYIOTHCS BUPA3aMHu:

2 2.
Y1 =X X3,
g 2 8
Yo ==X —X;
pu 0OMEKEHHSIX:
X1min < X1 < Xqmax; (9)
Xomin < X2 < Xomax- (10)

Toxi eMHicTh MiXK LIMMH MTOBEPXHIMHU B Mexax (9) ta (10) MoxkHa npuOIM3HO
OOYMCIIUTH K CYMY €MHOCTEH OKpeMHX KOHJEHCATOpiB (mapajesnermnimnen
Ha puc. 3). COpsMOBYHOUM PO3MIpPH X; Ta X, [BOTO Mapajiesiemnineaa A0 HyJs,
OTPHUMYEMO 3a JOTIOMOT'O0 MOABIHHOTO IHTETPYBaHHS:

Ximax X2max XmdXZ . Ximax X2max 1
f1(X1X2)_f2(X1X2)| oxmm Yormin (X12+X22)—(—X12—X22)

1 Ximax X2max 1

=—&¢€ —
0 2 2
Ximin X2min (X1 + X2 )

C=e¢s, dx,dx, =

Ximin X2min
dx,dx,,

(1)

BHUXOISMM 3 TOTO, IO OCTaHHIA monBilHWHA iHTerpanm B (11) moxe Oytu

obumcennit 3a qoromororo tabnuysoro [9, 10]:
j—zdu 5= 1arctg Yic (12)
a +u a a

Po3podka crenga jjisi BUMipIOBaHHS HIIJILHOCTI 3aji300eTony. Ha xaib,
Bupaz (11), Ta me # 3 BpaxyBaHHSAM CKJAaTHOCTEH, SIKi BHIUIMBAIOTH 3 HOTO
po3B’si3aHHs 3a jgomomoror (12) Ta 3ramaHoi BUINE BiOMIHHOCTI TOBEPXHI
apMaTypH Bif Oyns sikoi QyHKII BHIY yl(xlkl, xzkz), HE MO)XKe OYTH 3aCTOCOBAaHUI
JUISL PO3PaxyHKIB 3aJI€KHOCTI «EMHICTD — IIIIBHICT» Ha KiiTant Bupasy (5) [11].

Tomy B poboTi Oymo 3poOJIeHO aKIEHT Ha EKCIEPUMEHTAIBHOMY BHUSBICHHI
MEX €MHOCTI, SIKi BIIOBIAAIOTH MOHATTIO «IKICTB». [ 11bOr0 OyII0 po3po0iieHO
CTEHJI JUIs BUMIPIOBAHHS IIUILHOCTI OCTOHY y BEJIMKOMY 3aJ1i300€TOHHOMY BHPOOi
mutieApuaHOi hopmu (puc. 3).

3anizobeToHHa oropa | po3TamoByeThCs Ha CTONI CTEeHAYy. B3nomxk omopu
CIIBOCHO PYyXa€ThCs IUIACTMACOBE KiJbIle 2, BHYTPILIHS ITOBEPXHS SIKOTO BKpPHTA
mapom metaiy 3.

Apmatypa omopu 4 1 map 3 YTBOPIOIOTH MK COOOIO EIeKTPUYHUI
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KOHJICHCATOP, EMHICTB SIKOTO BUMIPIOETHCS 3a IOMOMOTOK0 puwiiaay 6. B mipy pyxy
KUTBIIA 2 B37OBX ormopu | mpmiaa 6 3amaM’siTOBYE 1 BUBOAWTH KOPHCTYBadeBi
sanexuicth C(x) (muB. puc. 3). Sxmo kpua C(x) 3HaX0IUTHCSA B Mexkax MiK Cpin
Ta Chax, OMOpPa BBAXKAETHCSI TAKOO, 1[0 MO3UTHBHO MPOWIILIA BUIPOOYBaHHS Ha
IITBHICTB.

20000

500

SHINY
2640...690

2800

X

Pucynok 3 — Cxema cTeH/y JUlsl BUMIPIOBAHHS IUIBHOCTI OETOHY Y BEJIUKOMY
3a11i300€TOHHOMY BUPOO1 IMITIHAPHIHOT (hOpMH

BucHoBku

B pesynbrari aHamizy 3alie)KHOCTI «EMHICTh €JIEKTPUYHOTO KOHJIEHCATOpa —
IIIJTBHICTh TETEPOreHHOro Marepiany MK #oro oOKiIaakamMu» po3poOiieHi
TEOPETHYHI OCHOBH €MHICHOTO BHUMIpIOBAaHHS IIUTBHOCTI OETOHY B BEIHKHX
TpyO4acTux 3ai300eTOHHUX KOHCTPYKUisiXx. CTBOPEHO CTeH] JJisi BUMipHOBAaHHS
IIUTBHOCTI 0€TOHY B TPyOYaCTHX 32113006 TOHHUX KOHCTPYKILiSX BEJIUKOTO PO3MIpY
(mo 20 M) i3 pyXxOMHM B3IOBXK TaKOi KOHCTPYKIIi €IEKTPOIOM, MiX MOBEPXHEIO
SKOTO Ta apMaTypor0 3ali300€TOHY YTBOPIOETHCS BHMIPIOBAaHHN KOHACHCATOP.
Po3pobneHo MeTox MiABHINEHHS SKOCTI CTIHOK NHJIIHIPHYHHUX 3al1i300€TOHHUX
HEHTPU(YroBaHUX OIOP JJIsi BUCOKOBOJBTHUX JIHIM €JICKTpoIepesad y BHIIIIL
CHUCTEMHU VIpABIIHHSA IapaMeTpaMy IPOLECY IXHBOTO BUTOTOBJCHHS 3
BUKOPUCTAHHSIM HOBUX 3aCO01B BUMipIOBAHHSI.

IIporoHoBane MeTpoJsioTiyHe 3a0e3nedeHHs] OyJI0 BHUKOPUCTAHO IPH
CTBOPEHHI CUCTEMH YMPaBJIiHHSA TEXHOJOTIYHUM ITPOIIECOM BUTOTOBJICHHS BHPOOY
«Crilika NWITHIPUYHA 3a1i300€TOHHA TICHTPU(YTOBaHA JIJISl OTIOP BUCOKOBOJIBTHUAX
nmiHIA enexTponepenady Hampyroto 750 kBy. Ilpaktuuni BumpoOyBaHHS IIi€i
cucremu Ha [IAT «laneHeproOyanmpom» TO3BOJMIN OTPUMATH HACTYIIHI
pe3yJIbTaTH: CepelHs BapTiCTh OJHOTO MPUAATHOTO BUpOOY 3HU3MiIacs Ha 13 %,
a KUTbKICTh OpakoBaHUX BHPOOIB 3HU3MIIOCS Ha 23 %.

IlepcnekTHBH MOJANBIIOr0 PO3BUTKY

PesynbpraTi poOOTH MiATBEpIKYIOTh NPAKTUYHY MOSKJIMBICTH BUKOPHCTaHHS
€MHICHOTO METOJy BHMIDIOBaHHS IMUIBHOCTI OKPEMHX CKJIAaJOBUX BEIIMKHX
3aJ11300€TOHHHUX BUPOOIB.
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Mero Moxe OyTH 3aCTOCOBAaHHIA MPH YIPaBIiHHI TEXHOJIOTTYHUM HPOLECOM
BUTOTOBJICHHSI TaKMX BHPOOIB 3 OOCPHEHHM 3B’SI3KOM «II0 MAJIOMy KOJIY», KOJH
BUMIpPIOIOTHCS TIPOMIDKHI TTapaMeTpH MPOIIECY, a TAKOXK IO BEITUKOMY KOIY», KOITH
HEOOXiHi IUTs YIIPaBIiHHS JaHi OTPIMYIOTHCS Ha KiHIIEBOMY €TaIli OCTAaHHBOTO.
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