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A.B.'OPOLIKO

XMeNnbHUIBKHN HALIOHAIBHUH YHIBEPCUTET

AOCBI ITOCTAHOBKH I PO3B’SI3AHHA 3ATAYI HAPAMETPHYHOT O
CHUHTE3Y JOIIYCKIB B KOHCTPYKIII JUCKOBUX KOHAEHCATOPIB

3anponoHosaHo ¢opmanizayiio i po3s’sasok 3adaui napamempu4Ho2o cuHmesy donyckie sk obepHeHoi 3adaui
3a6e3nedeHHs npayesdamHocmi mexHIiYHUX cucmeM. [l Yyb020 anpokcuMosaHo o6sacmb npaye3damHocmi cucmemu
nosem donyckis, ujo 8U3HA4AEMbCS HOMIHAALHUMU 3HAYEHHAMU NEpPeUHHUX napamempie cucmemu i donyckie Ha HUX.
IlokazaHo, wo 3adayy 06I'PYHMOBAHO20 6NUCYBAHHA noas donyckie y euaas0i zinepnapasesenineda e o6aacmo
npaye3damHocmi MoxcHa 30ilicHroeamu 3a donomozol Kpumepio apmocmi, 3aMiHUBWU 8UMO2Y MiHIMA/bHOI eapmocmi
8U20MO08/1eHHS PIBHOCU/ILHOK 8UMO200 Makcumizayii ecix donyckis. Po3g8’si3aHa MHOJCUHHA 06epHeHa 3adava cuHmesy
donyckie Ha i3UKO-MeXaHIYHUX Xapakmepucmuku KomMnayHoa, siki 3ab6e3nevyroms MiyHICMb KepamivHUX KOHOeHcamopie.
IlokasaHo, wo ceped icHyouux komnayHoie sidcymHiti npedcmasHuk 3i 3HAYEHHAMU XApAKMepucmuk, Wo 3a0080.16HSII0Mb
yMosam obepHeHoi 3adadi, i, omiice, nocmas/ieHa 3a0a4a He MAe po3e’a3kKy. Po3pobieHo Memod HepyliHiBHO20 KOHMPOIO,
diaezHocmyeaHHs i Npo2HO3y8aAHHA MiyHOCMI KOHOeHcamopie Memodom aKycmu4Hoi emicii, wo daso 3mozy npodosxcumu ix
eKkcnayamayiro, nepiodu4Ho ix diazHocmyrouu.

Karouosi caosa: donycku, napamempuunuil cunme3s, duckosi KoHdeHcamopu, npaye3zdamHicme, o6epHeHa 3adaya.

A.V. GOROSHKO
Khmelnytsky National University, Ukraine

EXPERIENCE FORMULATING AND SOLVING THE PROBLEM OF PARAMETRIC
TOLERANCES SYNTHESIS IN THE DESIGN OF DISK CAPACITORS

Abstract - The paper presents the formalization and solution of the problem of parametric tolerances synthesis as the inverse
problem of operability of technical systems. For this area of system health and approximated field tolerances defined nominal values of the
primary system parameters and tolerances on them. It is shown that the problem of incorporating sound tolerances as hyper parallelepiped
to performance can be performed by using the criterion of value, replacing the requirement of minimum manufacturing cost equivalent to
the requirement of maximizing all tolerances. Solved the inverse problem of synthesis of multiple admissions on the physical and mechanical
characteristics of the compound, provides strength ceramic capacitors. It was shown that among the existing compounds with no
representative values of the characteristics satisfying the conditions of the inverse problem, and therefore, the task set has no solutions. A
method for nondestructive testing, diagnosing and predicting the strength of capacitors acoustic emission method, which allowed them to
continue operation, diagnosing them periodically.

Keywords: tolerances, parametric synthesis, disk capacitors, operability, inverse problem.

Beryn
CrtBOpeHHsI OY/Ib-IKOi CKJIAIHOT TEXHIYHOI CHCTEMH TTOYHHAETHCS 13 3aJ[aHHS TEXHIYHUX YMOB Ha BUXIIHI
rapameTpH, SIKi Ha3WBaIOTb ymoeamu npayezdamuocmi. Hexall cucTema XapaKTepU3yeThCs BEKTOPOM BXIIHHX
T T
X=(x1,x2,... X ) 1 BEKTOPOM BHXIiTHHUX YZ(YI sYza""Ym) napaMeTpiB, TOJI YMOBH Ipare3laTHOCTI

>"n

BUPAXKAIOTHCA Y BUTTIAA1 HOMIHAJIbHUX 3HAYCHb BUX1ITHUX IMapaMETpPI1B YO = (YOI’ YOZ""’ YOm) 1 IOIMYCKIB Ha 1X

3HAYCHHS y BUTIII

Y, —8 <Y, <Y, +5,i=12..m, (1)
a0o nuIe y BUMIISAI HEPIBHOCTEH THITY
[v]<Y <[], i=1200m. @

VYMmoBH HpaHe?)Z[aTHOCTi YTBOPIOIOTH 00J1acTh JA0IYCTUMUX 3HAYUCHb D , FCOMCTPUIHUM Biﬂ06pa)KeHH$IM

SIKOi y TIPAMOKYTHIN OEKapTOBiM CHCTeMi KOOPOWHAT MPOCTOPY BUXITHHUX ITapaMeTpiB R™ ¢ OpTOTOHABHU
napa’eserines J0mycKiB Dy = {y eR"| [yi] < Yl < [Y,]a i=12,.., m} .

OOMmexeHHs Ha BXiJHI IapaMeTpu CHCTEMH THILY [x,.] le. S[X [.], i=L2,..,n s MPSIMOKYTHIN
JIEKapTOBI CHCTEMi KOOPIMHAT MPOCTOPY BXIAHWUX MapameTpiB R" YTBOPIOIOTh OPTOTOHATBHUN TMapaselerime]

nonyckis B, = {x eR"| [xl.] <x < [Xl.], i=1, 2,...,7’1} , KW HA3UBAIOTH OPyCOM JOMyCKiB [1].

Po3poOHHK Mae CIpoeKTyBaTH, CKOHCTPYIOBATH, BUTOTOBHTH 1 JHOBECTH OO0 €KT, KWW BHKOHY€E 3aIaHi
¢yskmii Tak, mo0 HOro BUXiAHI MapaMeTpH BIAMOBINANH yMosam npayezoamuocmi, 9uM Oyne 3abesredeHuit

. o . . . o . n
HeoOXi/IHMi piBeHb AKOCTi. I[HIMMM cloBamu, HeOOXiMHO 3HAHTH obracmb npayesdamnocmi D= {x eR } ,

. . . . n
TOGTO MHOXHHY TOUOK MPOCTOPY BXiJHMX MapaMeTpiB JocimKyBaHoi cucTemMn R” | B SKMX BUKOHYIOTBCS yMOGU
npaye30amHocmi.
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3amada moOymoBm o007acTi Mpame3JaTHOCTi, BHOOPY HOMIHANIFHUX 3HA4YCHb BXIJHUX ITapaMeTpiB

T
X, :(xm,xoz,...,xo,,) i JOMYCKIiB Ha HUX HA3WBAETHCS 3aJadyero MapamMeTpudHoro cuutesdy [2,3]. B npaniii

po0oTi nmponoHyeThest popmaltizamis i po3B’A3aHHS 3aJa4i MTapaMeTPUYHOTO CHHTE3Y JIOMYCKIB SIK 00epHEHO1 3a/1a4i
3a0e3revyeHHst Npare3qaTHOCTI TEXHIYHUX CHCTEM.

IlocTaHoBKa i po3B’A3aHHA 3aJa4i NAPAMETPUYHOI0 CHHTE3Y AOINYCKIB
Hexaii B 3araipHOMY BHUITAJKy 3B’SI30K MK BUXITHUMH i BXITHUMH XapaKTEPUCTUKAMH TEXHIYHOI CHCTEMH
3a[TA€THCS CHCTEMOIO (DYHKITIOHABHIX 3AJICKHOCTEN

_ . n m
Y =f(x,%),....x,), i=12,...,m xeR", YeR". (3)
CraBuThCS 3a7aya BH3HAYEeHHS 00JacTi Dx IIUITXOM PO3B’s3aHHSA MHOXXHHHOI 0OEpHEHOI 3amadi, To0TO

HeoOXinHO 3HaiiTh Taky oGmacte [ , mis sikoi Bukomyerhess VX e D , Y = Y(X), VYeD,. Inunvn

CJIOBaMH, HEOOXiTHO 3HAaWTH 00JacTh Dx,xeR", sgKa € BinoOpakeHHsAM oO0acTi Dv,yeR’”. Tepmin

«MHOXXHMHHa» OOepHEHa 3ajada IMiIKPeciroe, mo ii po3B’s3aHHS Tependadac BU3HAUCHHS MHOXHWHH 3HAYCHD
(obmnacri) B pocTopi BXigHMUX napaMeTpiB. L{iero 00CTaBUHOIO BOHA BiAPI3HAETHCS B TPAIUIIIHHO PO3B’I3yBaHUX B
0araThOX rajy3sx TEXHIKH TOYKOBHX OOEpHEHHX 3ajad, B SIKMX 3a Harepej BiIOMHM BEKTOPOM IapaMeTpiB Ha
BUXO/ll BU3HAYAETHCS JIMIIIE OJIMH BEKTOP MEPBUHHUX (aKTOpiB 4 (a00) mapaMeTpis.

[ToyaTKOBUM €TarioM pO3B’sS3aHHS Takoi OOCpPHEHOI 3ajadi € CTBOPEHHS E(PEKTHBHUX MATEMaTHYHUX
MoJieTied 3 YTOYHEHWMH Koe(illieHTaMu, NPUBEICHUMH 10 KOHKPETHOI MOJENi, 1 MONOJaHHS TpPyIHOILIB,
TIOB’SI3aHUX 13 HEKOPEKTHICTIO OOEpHEHOI 3a/1adi, CTOXaCTHYHICTIO JAaHUX, LIO MiJACTaBISIOTECS Y MOJENb Ta iH.

Bimmitimo, mo o6epuene Binobpaxenns toukn y € R™ B Touky X € R" ne 3amxnu onnosnaune: onnomy i Tomy

K 3HaYEHHIO HA0Opy BUXIIHUX MapaMeTpiB MOXYTb BIANOBITAaTH JEKLTbKa PI3HUX BEKTOPIB BXiJHHUX ITapaMeTpiB,
TOMy 0€3 3aCTOCYBaHHS CIICIiaJIbHUX €EKTUBHUX METO/IB PO3B’I3aHHS OOEpHEHMX 33/a4 HEMOXKIMBO OTPUMAaTH
JocToBipHI pe3ynbraTh. LLnsxn BUpiMIeHHS KOMITIEKCY MepeTideHuX Mpo0JieM i TPyAHOLIIB BUXOAATh 32 MEXI i€l
CTaTTi i omucaHi y iHmuX poboTax aBTOPiB, HANPHUKIAL y podoTax [4, 5].

BceranoBneHi 1 yTOYHEHI 3aleXHOCTI MK BHUXITHHMH 1 BXigHUMH Xapakrepuctukamu (3) 00’ekra
JO3BOJIAIOTH 3aIlCaTH CHCTEMY HEPIBHOCTEH, PO3B’A3aHHS SKOi i CTAHOBUTH OCHOBHY METY IIOCTaBJICHOI 3ajadi.
Jlis iporo CItiyi BUOpaTH 3HAYCHHS [ yl.] i [Yl], i=1,2,...,m, WO peraMeHTyioTh SIKIiCTh poOOTH 06’€KTa, 260
6e3nocepennro i3 TY, abo 3 MipKkyBaHb 3a0€3MeUeHHs] TUX YH IHIINX BIACTHBOCTEH MaHOTO 00’€kTa abo Horo
eneMenTiB. KpiM Toro, HEOOXiTHO IO MOXIMBOCTI i3 BHPOOHMYMX, (DI3MYHMX Ta IHIINX MIipKyBaHb BKa3aTH

HAMIMpII MEKi MHOXHH MOKIMBHX 3Ha4eHb BXiIHHMX mapamerpiB B,. B pesymbrari cucrema QyHKIiOHANTbHHX

oOMe)keHB Oyie MaTH BHUTIIAL
[yl.]Sfl.(xl,xz,...,x,)S[Yi], i=12,...m yeR",

[x,]<x,<[X,], /=12, xeR". 0

OGnacte mpauesmarnocti D, D _C B, e Bino6paxennsm y npocropi Bxizamx mnapamerpis R”

rinepnapaneneninena [, yTBopeHoro ymoBamu mparesgatHocTi (2), mpudomy, D, Mae 10BiTbHY HeBimomy

KoH(irypario i opierraito. besnocepenniii momyk Beix Touok obnacti [ BuKIMKae HeaOwsiki TpynHom. OqHIM
i3 croco6iB HaGmkeHOro BH3HadeHHs obnacti [ e ii ampokcumaris moxem gomyckiB K, sikuii siBisie co60to

rineprapanesernines A0MmycKiB, TOOTO MPOIOHYETECS PO3B 30K 3aadi mykatd y Burysiai odmacri K, yrBopeHoi
HEpIBHOCTSIMH THITY
ximin

l'eomerpuuHo 1€ O3HaYae BIUCYBAaHHS B KPHBONIHIHHY OONacTh # - BHMIPHOTO IPOCTOPY BXITHHUX

<x,<x,...i=L2,..,n. (5)

. n . o . .
napametpis R", mo BusHauaersest cucremoro HepiBHOCTel (3), 71 - BuMipHOro mapaneneninesa K, yropeHoro

(5). Taka 3amaua, Mae HE€OUHUN PO3B’ 30K, OCKUIBKHM TaKWX ITapalleNiellineNliB y BKa3aHy OONacTh MOXe OyTH
BIIMCAHO He3lNiueHHa Oe3miu. Ha »xamp, Ha CHOTOMHIIIHIN NEHP BIACYTHI METOAM PO3B’SI3aHHA 3a7ay ONTHMI3allii
JIOITYCKiB, a OKpeMi CIIpoOH CTBOPEHHS TaKUX METOJIIB HOCATh YaCTKOBHH XapaKTep i He MOXKYTh OyTH BHKOPHCTaHI
NP MPOEKTYBAaHHI IIMPOKOTO KOJIa CKJIAJAHUX 00’ €KTIB [6].

OCKIIbKM HE KOXXEeH pO3B’s30K CcHOpPMyJIbOBaHOI 3amadi MoXe OyTH TpaKTHYHO peasli30BaHHH,
PI3HOMaHITHI KOHCTPYKTHBHI, TEXHOJIOT14HI 200 €KOHOMIYHI MipKYBaHHS LIOAO I[bOIO MOXYTh OYTH aHAIITHYHO
c(OpMyIIbOBaHI Y BHUTJISI JESIKHX IUILOBUX (YHKIIA €KOHOMIYHOTO, BUPOOHMUYOrO abo iHmoro 3micty. OOpaHi
UIbOBI (yHKIIi MalOTh MICTUTH B SKOCTI apryMEHTIB BiIXHMJICHHS NEpBUHHUX (AKTOPIB Bif X HOMiHAIBHHX
3HAYCHb
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F =F(5,8y,.6y), i=1,2,..,q ,F €R’, 5 R*".

OueBuHO, IO 31 BCIX Mapaliesienine/aiB HaifoUTbII MPUHHATHIME JUTSA IPAaKTHYHOI peasti3alii B peaTbHOMY
00’exTi € Ti, Ha fAKi Taki KpuUTepii MOXyTb OyTH onTHMi3oBaHi. OIHHM i3 KpUTepiiB ONTHMi3amii JOIMYCKiB €
MiHiMi30BaHa (yHKIS BapTocTi. OOMEXEHICTh Y 3aCTOCYBaHHI KPHUTEPif0 BApTOCTI MPH PO3B’sI3aHHI OLTBIIOCTI
NPAKTHYHHUX 3a]a4 MMOSCHIOETBCS THM, IO IS HOTO 3amicy HEOoOXiHO MONEPEIHBO BCTAHOBIIOBATH 3aJICHKHICTD
BapTOCTi (POPMYBaHHS KOXKHOTO 3 IIEPBUHHUX (DAKTOPIB BiJl MOKIIMBHUX TEKyYHX 3HAUCHb AOIYCKIB. 3 L€l NpUYMHU
MIPOTIOHYETHCS. 3MIHUTH BHMOTY MIHIMANbHOI BapTOCTI BUTOTOBJIEHHS BHPOOY B NMEBHOMY CEHCI PIBHOCHIIBHOIO
BHMOTOI0 MaKCHMi3allii BCiX JOMycKiB. B 1bOMy BHUIaOKy B SIKOCTI HaCTKOBHX KPUTEPIiB ONTUMAaJIbHOCTI OylIemMo
PO3TIIAATH JOMYCKH Ha 3HAUYEHHS TIEPBUHHHUX (PaKTOPIB, B3ATI 31 3HAKOM MiHYC

F =-6 —min, i=1,2,...,2n, (6)

JUISL TOTO, OO OCSIT'TH OJJHOMaHITHOCTI ITPY IIOCTAHOBIII 3aa4i.

OTxe, MM 3BENHU TTOCTaBJICHY 3a/lauy apaMeTPUYHOTO CHHTE3y JAOIYCKIB Ha BXi/IHI TApaMeTPH CHCTEMH 10
3a/adi OaraTOKpUTEpiabHOI ONTUMI3AIlii, B SKiii BUMAra€TbCs BU3HAYUTH TaKi MaKCHMAITbHI BIIXWICHHS BXITHHX
rapamMeTpiB BiJl 33/1aHUX HOMIHaJIbHUX 3HAUCeHb, IIPH SIKUX B 001acTi (5) BUKOHY€EThCS CHCTEMa 0OMEXKEHb (4).

CchopmyIioBaBIIN TEXHIKO-€KOHOMIUHI MIpKYBaHHS y BHIVIAI KPUTEPiiB ONTHUMAaIBHOCTI, B 3arajJbHOMY
BHMAAKY BHUIy (6), TPHUXOOUMO OO0 HEOOXITHOCTI PO3B’S3aHHSA 3amadi OaraToKpuTepialbHOI ONTHMi3amii 3a
HasBHOCTI oOMexkeHb (4). KoHKkpeTHHII MeTO I ONTHMi3amii BUOMPAETHCS CTOCOBHO PO3B’S3yBaHOI 3a1adi i3 gucia
HEBIZJOMUX 1 JOCTaTHBO JETATHHO po3p00IeHNX anropuT™MiB. Li muTaHHS HE BXOAATH B 00JIACTh TOCIIHKEHHS JaHOT
poGoTH. ABTOpOM TpHW pO3B’s3aHHI MPAKTUYHHX 3a/1a4 OYJI0O BHKOPHUCTAHO BBEJICHHS OJHOTO Y3arajbHIOIYOro
KPHUTEPil0 ONTHMAIBHOCTI, 1[0 OTPUMYETHCS NUIIXOM 3TOPTKM YAaCTKOBHX KpUTEpiiB (ckaisipu3amii), a 3amada
YMOBHOT onTHMI3allii 3BoAMIach A0 331a4i 0e3yMoBHOI ontuMmizauii Merony mrpaduux ¢yHkiii. B sikocTi metomy
OJHOKpHUTEpiabHOi Oe3yMOBHOI onTuMizanii OyB BUKOPHCTaHWI aqanTOBaHMK aJrOPUTM HPSMOTO IMOLIYKY [6].

2n
Ipu upomy Barosi koediuientn ¢, 3roprku Tumy F = —Z c,0, —> MiN, Wwo BU3HAYAIOTHCS, HATPHKIAJ, 3a
i=1
MetogoM Caarti [7], MatOTh YiTKU 3p0O3yMITHIA 3MICT.
3acTocyBaHHS PO3p006JIEHOr0 MEeTOly CHHTE3Yy J0IyCKiB
JJIs1 3a0e3nevYeHHs1 MillHOCTi IMCKOBHX KOHEHCATOPIB

JuckoBi konaeHcatopu, Hampukian tuny K15-5 (3akopnonnuii anamnor CT81) npencTaBisiioTh o000
KepaMivHi JIMCKH 3 METaTi30BaHUMH TOPLISIMH, J0 SKHX MpHMasHi BUBOAU. [Ipu repMeTH3anii nux KOHICHCATOPIB
€TMOKCHIHUMH KOMITIAyH/IaMH 1 HACTYITHOMY TIPOIECi TEPMOIMKITIOBAHHS YacTO BiOyBajoCh pyHHYBaHHS KepaMiku
koHAeHcaropiB (puc. 1). IlpuumHamu nporo JaedexTy HaivacTimie € HEBAANI CHOJYYEHHS BJIAaCTHBOCTEH
3’€HYBaNTbHUX MaTepianiB. OCKiTBKM MPOLECH IepMeTH3alil i TePMOLMKIIOBAHHSA CYHNPOBOKYIOTHCS MOSIBOO
HaNpy>XeHb B KOHTAKTYIOUMX Marepiaiax, y BUIAJKY, KOJM BEJIMYMHU LIMX HANPYKEHb B KepaMilli MePeBHIIYIOTh
JOIyCTHME sl JAHOTO MaTepiany 3HaYeHHs, MOXe Bi0yBaTHCh PyHHYBaHHS KOHICHCATOPIB.

HEPAMMKA K15

//.
~ KOMMNAYHE 3K-242

Puc. 1. /IuckoBHii KOHIeHCATOP i pyiiHYyBaHHS HOro KepamMiku

3 MEeTOI MOIIYKY NPUYUH MOsiBH Je(eKTiB 1 po3poOKH 3ax0iB MIOAO IX yCyHEHHs OyJM TOCTaBieHa
3ajja4a MOJICNIIOBAHHS KOHCTPYKIII KOHJAEHCATOpa I BU3HAYCHHS THUX NMEPBUHHUX (DAKTOPIB, Bi SKHUX 3aJE€KHUTh
BEJIMUMHA HANpYXXEHb B KOHCTPYKIIi KOHIIEHCATOP-KOMIAyHJ 1 3ajada CHUHTE3y JOITyCKiB, TOOTO MHOXHHHA
oOepHEHa 3ajava TOIIYKY Takoi MHOXXHHM iX 3HA4eHb, sKi 3a0e3medyBayii O BHUKOHAHHS YMOB MIITHOCTI IS
KepaMiuHMX KOH/IEHCATOPIB.

B po6ori [8] Oymno po3pobiieHo MaTeMaTH4Hy MOJAENb KOHCTPYKII KOHIEHCATOP-KOMITAyHA 1 olepiKaHi
3aJIeKHOCTI THCKIB 1 HampyXeHb B €JIEMEHTaX KOHCTPYKIIi BiJ] TE€OMETPHYHHMX pO3MIpiB aeranei i ¢i3uxo-
MEXaHIYHUX XapaKTEPUCTHK MaTepiaiB KOHCTPYKIIi. YMOBa MIIIHOCTI KOHCTPYKIIiT MOke OyTH c(hopMyIThOBaHa SIK

O <[0]. ™)

ae O, — CKBIBAJICHTHI HaNpYXCHHA y MaTepiali KOHIEHCATOpa, [O'] — JIONMyCTHMI HAaINpyXeHHS Y
Matepiaii. OCKiJIbKH KepaMika — KpUXKHIA MaTtepiall, TO 3aCTOCYBAaBIIH JAPYTY TEOPil0 MIHOCTI, 3aHIIIEMO

O ool :O-ll_lu(o-lz_'_o-u)g[o-l]’ ®)

ne 0, 20,, 20,; — TONOBHI HamlpyXeHHs B Kepamili. B cumy npuHIMIy Cynepnosuiii, TroJoBHi

HaIpy’>KEHHSI € anreOpaiyHuMH CyMaMH OIHONMEHHHX HAlpYyXXeHb, 10 BHHUKAIOTh IIPH aare3ii KepaMmikd i
KOMITIayH/1a TUIBKH TIO TOPIPIX, 3 OJ{HI€T CTOPOHH, 1 JIMIIIE 0 HMITIHAPUYHIN TOBEPXHI — 3 IHIIIOI.
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Jami pos3B’s3yBamach MHOXHHHA OOEpHEHa 3aJada CHHTE3Y JIONMyCKiB Ha (i3WKO-MEXaHidHi
XapaKTePUCTUKH KoMIayHAay. [l 3abe3nedeHHs MIIHOCTI KepaMikKd KOHIEHCATOpiB, BUXOASYHU i3 BHCIOBIEHHX
rimore3 pyiHyBaHHs, HEOOXiqHO OyJ0 3HAWTH KOMIIAYHJA 3 TaKMMH (Pi3MKO-MEXaHIYHUMH XapaKTEPUCTUKAMH,
OJIM3BKMMHU JI0 BIAMOBIJHUX XapaKTEPUCTUK KepaMiku, 00 BUKOHYBAIUCh yMOBH (8) 1

lg|<[]. )
bau3bKicTh XapaKTepUCTHK O3HA4Ya€, 10 HOMIHAIBHI 3HAYCHHS MEPBHHHHUX (AaKTOpIB, sIKi BH3HAYAIOThH
BJIACTUBOCTI KOMITayHJIa aZ,EZ, M, JOLINbHO BMOMPATH TAKMMH, LIO CHIiBIAJAIOTh 3i 3HAYECHHAMU al,El, M,

OOYHCIICHUMH 32 BCTAHOBJICHHUMH 3aJIeKHOCTIMH (Tabnuis 2). Toi B HOMIHaNBHII TOYI TApaHTOBAHO BUKOHAHHS
ymoB (8) 1 (9).

Tabnums 2
3HaveHHs MePBUHHUX (PaKTOPiB KOHCTPYKILI KOHIEHCATOP-KOMIAYH
Kepamika

a,-10° rpay” | E|-10°, MIIa n H-10% M R 107 M

11 1,13 0,31 0,52 1,575
Kommnaynn 9K-242

o, 10°pan” | E,-10°,MIla | A, h102 R 107, M

35 0,092 0,34 0,1 1,575

BukopucroByroun po3poOieHuid MeToJ] CHHTEe3y JOMYyCKIB 1 3BOISIYM 3ajady OaraToKpuTepiabHOI
ONTHMI3alil /0 OJHOKPHUTEPIaNbHOI 32 JONOMOTOI0 JIIHIHHOI 3rOPTKM KPHUTEPIiiB, MAaeMO 33jady Yy BHUIJISII
n
F =—ZCI.5I. —> min . Buxojasuu 3 anpiopHOi OIIHKM CTyNeHs BIUIMBY BKA3aHMX TMEpBHHHUX (aKTOpiB Ha
i=1
BETIMYMHH HANPYXXEHb 1 KOHTAKTHOTO HaBaHTa)KeHH:, KOe]ilieHTH MpH TOITyCcKax B 3rOPTIi (paHTH), OOYHCIeHi 3a
meronom napHux mopiBrsHp T. CaaTi, CTAHOBNATB: NpH JOIYCKY Ha O, = ¢,=0,6, na £, = ¢,=025, Ha

My, = ¢,=0,15. [Ins nepBuHHKX BaKTOPiB i mapaMeTpis MozeNi OyIu NPUHHATI HACTYIIHI OOMeKEeHHs
11-10°%<a, <1:10%, 4,5-10°<E,<1,13-10°, 0,31<,<04, 10°<h<l1,1-107,
HIPUIOMY OCTaHHE OOMEKEHHs B3iTO 3 TY Ha KOHCTPYKIIIO TepMETH30BaHOTO KOHAEHcaTopa. B skocTi [O'l] B3SITO

3naueHHs 17 Mlla. IlepeBipka BukoHaHHS oOMexeHb (8) 1 (9) Ha KOXKHOMY KpOIl ONTHMI3alliifHOTO MpoLecy
MPOBOIMIIACH ¥ BEpIIMHAX OTPHMAHUX MapalIeiIeITine/IiB.

Po3p’s30k  3amaui omTmMizarii, TIOKa3aB, IO OTpPHMaHa OOJAcTh 3HA4YEHb (DI3MKO-MEXaHITYHUX
XapaKTEePUCTHK HACTIIPKH Maya, M0 B Hiil HE MICTHTBCS XOIOHOI TOYKH, IO BiJIIMOBiTa€ KOMIIAyHIaM, SKi Ha

CBOTO/IHI 3aCTOCOBYIOTHCS. ToMy OyJI0 MPUHHATO PIlICHHS PO3TJSIHYTH O1IBII MIIHY KepaMiKy 3 [O'l ] =30 MIla, a

HOMiHallbHE 3HAYCHHS MOJYJIS MPYXKHOCTI KOMIIayHJa BUOpaTH TaKHUM, LIO JOPIiBHIOE 3HAYCHHIO JUISI KOMIAyHIa
DK-242. Toni 06MeXeHHS HAa 3HAYECHHS LHOTO MEPBMHHOTO (akropa Maroth Burasa 0,08:10°< E <0,092:10°,
MIla. Ilpu mpoMy po3MHPEHHS 00JACTi BiJl HOMIHATBHOI TOYKH Tepemadadanoch JIAIIE B CTOPOHY 3MEHIICHHS
MOJyJsSL TPYXHOCTi, OCKUIbKH TPH LOMY 3MEHINYIOThCS 3HA4YCHHS HampyxkeHb B kepamini. Omxe, OyB
3aIPONOHOBAHMH MOUIYK O1JIBII eaCTHYHUX KOMIIAyH/IB.

B pe3ynbTati OTpUMaHO HACTYITHUI PO3B’ 30K 3a/1a4i ONTHMI3allii

11-10°< @, <11:10°,  0,091:10°< E, £0,092:10°,  0,31< 1, <0,4. (10)

AHani3 pe3ynbTariB po3B’SA3Ky IIOKa3aB, IO Cepel KOMIAyHJIB, SKi JI0 Terep BHKOPHUCTOBYBAJIKCH,
BIZICYTHIif IPpeACTaBHUK 3 (i3MKO-MeXaHIUHHUMH XapaKTePUCTHKaMH, 1110 3310BONIBHSIOTH (10). Tomy mianmpuemcTBy-
BUTOTOBIIIOBauy OyJO PEKOMEHJOBAaHO BiJIMOBHUTHCH Bifl MoauQikamiii BiIOMHX THIIB KOMIAyHIIB 1 3aiHSATHCH
PO3pOOKOI0 KOMIIAyHIB 3 MPUHINIIOBO HOBUMH BJIACTHBOCTSIMU.

Yepes Te, 110 HAa CHOTO/IHI BEJIMKA KUTBKICTh KOHAEHcaTopiB THITy K15-5 ekcrutyaTyioThest y pi3HOMaHITHHX
JIOPOTOBAPTICHHUX BIIIOBINANBHHUX 32 OE3MEeKy CHCTeMax JIITaKiB, BiIMOBAa KOHAEHCATOPIB Yepe3 PO3repMEeTH3aLIio
iX KOHCTPYKIIi MOKe MPHUBECTH IO BIIMOBH IUIOTO BY3Ia i, K HACTIIOK, 3aruoOeni iitaka. B mifi cutyarii Oymo
Ba)XJIMBO, HE BiJIMOBJIIOUNCH BiJ] BUKOPHUCTAHHS LUX KOHICHCATOPIB, HE IOIyCTHTH iX PyWHYBaHHS B IIpoLeci
eKCILTyaTalii, ToMy Oyja MOCTaBJieHA 3a/jada CTBOPSHHS METOXY 3aBUACHOTO ITOINIEPEDKEHHS MPO MOXKIIHMBICTB iX
pyiiryBanHs. Tomy OyB 3aITpOIIOHOBaHUI 1 peali3oBaHMii METO/I 1 3aCi0 HepyHHIBHOIO KOHTPOJIIO, A1arHOCTYBaHHS 1
MPOTHO3yBaHHs MIIHOCTI KOHJEHCATOpiB MeToioM akycTudHoi emicii (AE), sikuil momepemkae mpo MOXKIIHMBICTh
posrepMeTH3alii KoHaeHcaTopis [9].

BucHoBkH
3anpornoHoBaHo (opMaizaliio i po3B’S30K 3a1adi MapaMeTpUYHOrO CHHTE3Y JOIYCKIB SIK 0OepHEeHOI
3amavi 3a0e3MeueHHs TMpare3NaTHOCTI TeXHiyHuX cucteM. s moOymoBm 00macTi Mpare3gaTHOCTI CKIAIHOT
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TEXHIYHOI CHCTEMH 3aIpPOTIOHOBAHO PO3B’SA3YBATH 33[Jady OOTPYHTOBAHOTO BIIMCYBAaHHS TIOJS OIYCKIiB y BHTIIAIL
rinepnapaenenineaa B 0071acTh Npale3JaTHOCTI 3a JIOTIOMOTOI0 KPUTEPII0 BapPTOCTI.

Po3B’s3ana MHOXMHHA OOepHEHa 3aJaya CHUHTE3y JMOMYCKIB Ha (I3UKO-MEXaHI4HI XapaKTepUCTHUKU
KOMITayH/1a, sIKi 3a0€e3Me4yI0Th MILHICTh KepaMidyHUX KoHaeHcaropiB. [lokazaHo, 110 cepel] ICHYIUnX KOMIAayH[iB
BIZICYTHIHM TIpEICTaBHUK 31 3HAYCHHSIMH XapaKTEPUCTHK, L0 3aJ0BOJBHSIIOTH YMOBaM OOepHEHOi 3anxaui, i, OTKe,
NOCTaBJIeHa 3ajadya He Mae po3B’s3Ky. Po3poOjeHO MeToj HepyWHIBHOTO KOHTpOJIIO, MiarHOCTYBaHHS 1
MIPOTHO3YBAaHHS MIIIHOCTI KOH/IEHCATOPiB METOJOM aKyCTHYHOI eMicii, II0 Jalo 3MOry IpOJOBXKHTH IX
eKCIITyaTallito, NepioANYHO iX A1arHOCTYIOUH.
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