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CTATUCTHUYHE JOCJII>KEHHSA BIVINBY NIAPAMETPIB
TMPOBIJTHUKA HA HATIPYT'Y ITIPOBOTO 130111
EMAJIBIIPOBOAY

Buinonnen ananus pesynomamos KOHMpOIs RApaMempos MeOH020 NPOBOOHUKA HA HaANpaxceHue npo6os
IMANLNPOBOOA € OBOUHOU UZOAAYUEN HA OCHOBE NOTUUMUOHBIX CONOTUMEPOS.

The analysi s of datas of monitoring of the technological standard parameters of in enameled wire
insulated articles.

Ilocmanoska npoonemu. BrpoBaJUKeHHS HOBHUX  €JEKTPOTEXHIYHHMX
MaTepiajiB € OJHUM 3 Hale(EKTUBHINIMX METOJIB IIiIBUIICHHS HAJIHHOCTI
€IEKTPOTEXHIYHOro OOJIATHAHHS, B TiM YUCII i CICKTPUYHUX MAIIMH, HaJIHHICTh
SIKMX BU3HAYaeThCs, B INEpIIy 4Yepry, HaiiHICTIO BUTKOBOI i3omsuii. Came st
MiIBHUINEHHS HaAiMHOCTI 1€l i3omsmii Ha 3aBoxi "[liBmeHkabesn" BIPOBaIKEHO
BUPOOHUIITBO €MajbIPOTy 3 JBOMIAPOBOIO 130JSII[IEI0 HA OCHOBI TMOJiiMiJTHUX
cmiBnonimepis 3 Temneparypuum ingexcom 200 °C. B mpomeci BIpoBaKeHHs
HOBOI MpPOAYKIil BUHUKJIA HEOOXiHICTh BIOCKOHAJICHHS CHCTEMH KOHTPOMIO Ii
SIKOCTI 3 BpaxyBaHHAM SK OCOOJIMBOCTEH TEXHOJIOTIYHOIO TIIpolecy TakK i
creuudiky BIAaCTUBOCTEH JBOLIApOBOi MomiiMinHOI i3o0iswii. ExcnepumenTtanbhe
BU3HAYEHHS IPOOMBHOI HANIPYTH € OJHUM 3 TPAJULIHHUX METOAiB BUIPOOYBaHb
eMaJIbJIPOTY, IPU SKUX 3HAUEHHS IapaMeTpy, 0 BU3HAYAETHCH, CIiBCTABIAIOTh 3
BCTAQHOBIICHOIO HOPMATHBHOIO Mexkelo (HaiiMeHIIe 3 I ATH 3HA4eHb Ui JaHol
KOTYIIKA He MeHIIe 3amanoro MiHiMamsaoro: inf(Ump)>Umin). BumpoOysaHHs
Uil BU3HaueHHs Ump e pyiHIBHUMH, a OTKe€ BHOIDKOBHMH, iX pe3ysibTaTH He
naroTh  iHGopManii Mpo CTaTUCTUYHY JAOCTOBIPHICTH ~ BHKOHAHHS BKAa3aHOI
HepiBHOCTI. [ng 3a0e3neueHHs Cy4acHUX BHUMOI' JIO EJIEKTPHUYHOI MIIHOCTI
eMaJIbJIPOTy BHCOKOI HArpiBOCTIHKOCTI, 0 SKUX BIHOCHUTBCS, B IIEpPLIY Yepry,
EMAIBAPIT 3 MOJBIMHOI 130JAII€I0 HA OCHOBI MOJIIMITHUX CHIBIOJIMEPIB,
HEOOXi/IHe JTOCHI/DKEHHSI CTaTHCTUYHUX XapaKTepHCTHK po3CisHHA 3HaueHb Unp
(mani U) BmpomoBX HEMepepBHOrO TEXHOIOTIYHOTO IMKIY, SKHH HAa CY4acHUX
LNIBUAKICHUX eMajbarperarax BKJIIOYae BHUTOTOBJEHHS 0araThbox JECSATKIB
KOTYLIOK.

Ananiz nimepamypu. CydacHy CTaTUCTHYHY LIKaJy PiBHS OJHOPIAHOCTI JUIst
pi3HMX BHPOOHMKIB MacoBOi MpoAyKIii mpormoHye Tak 3BaHa koHuemiis “Ilicte
cirm” (“6s") [1,2], B sikiif KpUTEpiEM NOCATHYTOTrO PiBHS SKOCTI MPOXyKuil € ii
onHOpigHicTh. B KoHuenmii “6S“ BHKOPHCTOBYIOTH KJIACHYHHI MaTeMaTHYHMI
amapar OLHIOBaHHS CpPEJIHbOKB3JAPATUYHOrO BIIXWJIGHHS S MapaMmerpa, LIo
KOHTPOJIOETHCS 1 HOpMATIbHUI PO3MOIi 1poro mapamerpal3].
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BunpoOyBanHs Ha BH3HaueHHs Hampyru mpoboro (breskdown voltage)
EMAIBAPOTY 3 TOJBIMHOIO 130JIAIII€I0 HA OCHOBI MOJIIAMIJIHUX CITiBIOJIMEPiB B
eBporeiichKiil 1abopatopii [4] CBiIUUTH MPO Te, IO OJHIE€I0 3 OCHOBHHUX MPUUHH
HecrabingpHOCTI U € craH MiJHOrO NpOBiJHUKA IEepeil eMalOBaHHAM. 30Kpema
OBaIBHICTh MpOBiAHMKA Ta JaepekTH #Horo moeepxHi. B [5,6] mnokazaHo
€KCIIEPUMEHTAIbHO, 110 BIPOAOBX  HEMEPEPBHOTO TEXHOJOTIIYHOTO LHUKILY
cpenHboKBaapaTHyHe BiaxuwieHHs S[U] Moke 3MiHIOBAaTHCS B a3y, 3yMOBIIOIYH
BUXiJl 3a JIOIyCTUMY MEXY 32 BIJIOMHUM IPABUIIOM «TPbOX CIrM».

Lline pooomu. ExcriepuMeHTalbHE JTOCHTIIPKEHHS BIPOJIOBX HENEPepBHOTO
TEXHOJIOTIYHOr0 LMKy BIUIMBY IapaMeTpiB MiJHOrO HPOBIHHKA HAa CTaTUCTUYHI
XapaKTEepPUCTUKU Hanpyru npoboro i3omanii emansapory IIOOUAX B miama3oHi
HoMiHanmbHUX niametpiB Big 0,10 mm 10 0,63 MM.

Ooepicani pesynomamu. Brums migHoro npoBinHuka Ha U imoctpye puc.l.
3HaueHHs Hanpyry npo6oro U Ui KOTYIIOK eMajbApOTy BIPOIOBK HENEPEPBHOIO
TEXHOJIOTIYHOr0 IMKIYy XapaKTepU3YIOThCsS CYTTEBHM PO3CISHHAM. Y BiJHOCHHX
OJIMHUIISX i€ ITFOCTPYE PUCYHOK 2, JUIsl SIKOTO BUOPAHUI TEXHOJIOTIYHUH LUKJI, 1110
B HbOMY Omm3bko 5% xorymok Mamu 3uadenus inf(U)<Umin, me Umin -
MpuitHATa TeXHOoJOriuHa rpanuis. JaHi puc.l cBiyaTh mpo Te, 10 B TOH Yac sK
JniaMeTpalibHa TOBLIMHA eMaii { Mae OueBUIHHMH NEpiONMYHMN XapakTep, Ha

Harpyry mpoOoko CyTTE€BO BIUIMBAIOTh iHIII (DAaKTOPH.
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ExcniepuMeHTanbHi  TOCHI/DKEHHS EICKTPUYHOI MIITHOCTI  JIBOXIIAPOBOI
MOJIIIMITHOT 130711111 eMalbIPOTy B Jiana3oHi HOMiHATbHUX niameTpiB Big 0.1 mm
no 0.63 MM cBimyath, 10 cepexHss Hampyra mnpoOoro emaibizomsinii U
XapaKTepU3y€eThCS CYTTEBOK KOPEILALI€0 3 BiJHOCHUM BHJIOBXKEHHSM APOTY HpPU
pospusi [1. e inmocTpye pucyHOK 3,

Jns  niaMeTpiB  y HIDKHIM 4YacTMHI  JJOCHIPKEHOTO Jiana3oHy 3HA4YHE
3MeHIIeHHsT miacTuuHocTi (Ha 40 % 1 Oinble) 3aBKAM CYNPOBOMIKYBAIOCH
CYTTEBMM 3MEHIICHHSM TOBUIMHM i30ysmii (Oimpm Hik 13 %) i momiTHOIO
JecTabiizalfi€ero npouecy eMamoBanHs (IuB. Ta0md.1).

AHami3 KOpeJsiMHUX 3B A3KiB Hampyrda npoOor emanbizomsuii U
BIZTHOCHOI'O BHJIOBXEHHSM JpOTY INpHU po3puBi [ i JiamMeTpanbHOI TOBLIMHHU
Bomsamii t  xapaktepusye Tabmuns 2. L[ mami cBiguath, moO B yMoOBax
HAJIAro7KeHOr0 TeXHOJIOTiYHOro mnpomecy, sIKHi 3ale3nedyye BiANMOBiAHICTHL
eMaJIBAPOTy BCiM TeXHiYHMM HOPMAaTHMBaM, OCHOBHMMH YMHHHKAaMH{ BIUIMBY Ha
BEJIMYMHY HAIIPYTH MPOOOI0 eMajIbi30ALii €:

- BIJHOCHE BHIOBXKCHHSAM TMpH po3puBi [J, (MO3UTHBHA KOPEISILIs:
Kor[M[d],M[U]]= 0,806;

- CepelHbOKBAJpPATHUHE BiIXWJICHHsS JiaMeTpa MiAHOro mpoBigHuka dp
(Bin’ emua xopemuis: Kor[a[dp],M[U]]=- 0,762.

OCHOBHI TpaJMIliiHI BUMIPIOBaHI MOKA3HHKH, 332 SKMMHU BHKOHAHO aHAII3
CTabiIbHOCTI TEXHOJOTIYHOro Mpouecy: Aiamerp mposianuka dp i emanpapoty di
(puc.1), nanpyra npo6oro U (MiHiMambHa i cepeqHs), MeXaHiqHa MilHIiCTh emMari N
(MiniManbHa 1 cepenHst), BiTHOCHE BUIOBKECHHs POTY MPU PO3PHUBI [.

BuCHOBKM 1pOro aHaji3y HAacTyIHI: 3a YMOBH BIANOBITHOCTI BCIX
XapaKTEepPUCTHUK JPOTY TEXHIYHUM BHMOraM, Ha MeXaHiuHy MinHicte emami N
(MiHIMaITBHY 1 CEpeHIO) HAMO1TBIIIHI.

50 100 150

Homep KoTyIIKy B OCIIiIOBHOCTI i BUTOTOBIICHHS

Puc. 2 — Pe3ynbraTi BUMipIOBaHHA Hanpyru npo6oro U 1 miamMeTpanbHOT TOBIIMHA

i3omawii t st emansapory giamerpom 0,560 Mm
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Puc. 3- Kopensanis Hanpyru npo6oto U i BiTHOCHOTO BUIOBKEHHS IIPH PO3PUBL
0 s eManspory piamerpoM 0,560 mm
Tabmuist 1 - ToBIIMHY eMalTbi30JIAIil KOTYIIOK i3 3MEHIICHOIO
tacTuuHicTio Mii uit giamerpy 0,10 mm
Ne BinHocHe Jiamerpain Ne Ne koTymok i3
KOTYIIKH bHa TOBIIMHA 3MeHIIeHor Ha ~13 %
BHUJIOBXKCHHS 1300ms1iii, {, MKM | TOBIIMHOIO 1307411, t , MKM
IpU  pO3pHUBI
79, %
Cepenne 27,017 23,0 -
IS BCiX
0 16 (- 40 %) 22 NoNe: 1 —10: t =20 Mkm
79 16 (- 40 %) 21 NoNe: 80 —90: t =20mkm
222 15 (- 44 %) 18 NoNe: 223 —235: t = 20 Mmkm

BrumB 3yMOBIIIOE HECTaOUIBHICTE JiaMeTpa MiJHOTO MpoBiaHHKA dP; BIUIMB
HAa MeXaHiuHy MIIHICTh JiaMeTpa MigHOro mpoBiguuka Odp 1 ToBumHK t
eMaJIbi30 11 BiINOBIAA€ MPUHIMITY CYNEPHO3ULi1, TOOTO BiNIOBIAHUI KOHTPOIb
Moke OyTH opranizoBanuil 3a ix cymoro: di = dp+ t; 36impmenns i dp, i t
3YMOBJIIOE HEPIBHOMIpHICTh IIapy eMami 1, SK HacliJoOK, 30UIbLICHHS
CepPeIHbOKBAIPATUYHOIO BiIXWICHHS MEXaHI4HOI MimHOCTI emami o[NM]; 4yum
OlbIle BITHOCHE BHUIOBKEHHS IpOTY IIpU pPO3pHBI J, THM BHILA MEXaHi4Ha
MILIHICTB, e OHOYaCHO Oijble ii po3CiTHHS.

Jlocni/pKeHHsT TOBEpXHI MiJHOTO IPOBIHUKA €MajbApPOTy CBIIYUTH PO
HAsBHICTh HEPIBHOCTEH ABOX THIIIB. MOB3JOBXKHIX 60p0310K (MOMEepeUHuUil po3Mip
Bix 10 mxm 10 40 MkM) i MikpopakoBuH. KibKicTh MiKpOPaKOBHH Ha OIMHUIIIO
MOBEPXHI MPOBIAHMKA, 1X po3Mip 1 TIMOMHA 30UIBIIYIOTHCS 13 3MEHLICHHSIM
ractuaHocTi Mini. [Ipu npoMy 3MiHIOETHCS 1 popMa MiKpOPaKOBHUH.
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Tabmuiyst 2 - Koedinientu kopensuii Kor[X, Y] mix cepeanimu M[X], M[Y] i
cpenupokBaapatuuHuMu o[ X], of Y] 3HAUCHHSIMHU XapaKTEPUCTUK eMAIbIPOTY
niamerpom 0,630 Mmm

Xapakrepuctuka Y
Koediuientu kopensini Kor[X, Y]
Xapakrepuctuka X M[U], U- nanpyra o[U], U- Hampyra
poboto, B npo6oto, B
Hiametp M -0,438 -0,533
MIPOBOJIOKH, [dp]
dp, Mmm of -0,762 -0,423
dp]
Hiametp M -0,128 -0,314
130JIbOBaHOT'O TPOBONY, [di]
di, mm of -0,002 -0,114
di]
Topmuua M 0,226 0,107
130J1111T, MKM [t]
t = (di —dp)*10° ol -0,233 0,211
]
Bignocue M 0,806 0,563
BUJIOBKEHHS TIPH [4]
po3puBi 0 % ol 0,318 0,151
9]

[NosiBa MiKpOpakOBHH Ha IOBEPXHI METally NPH BOJIOYIHHI € XapaKTepHUM
siBuIieM. [TopiBHSHHS 1X KUIBKOCTI, pO3MipiB i pOPMH U1t MiJTHOTO, QJIFOMiHi€BOTO
1 CTajeBoro JpoTy CBIIYUTH PO Te, IO caMme IUIACTHYHICTh METaly €
BU3HAYAILHUM (haKTOPOM YTBOPEHHS TaKHUX JIe(eKTiB MOBEPXHi NPOBIIHUKA.

i nedexTn yTBOpPIOIOTHCA 3a paxyHOK Jedopmaiiid 3cyBy y NMOBEPXHEBOMY
miapi Metaiy, sSIKUH € HalOijbll HarapToBaHHM, a OTXKE HalMEHII IIACTHYHUM.
Pe3ynbpTaTH KOHTPOJILHOrO BHIIPOOYBAaHHS Ha BiJHOCHE BHUJOBXEHHS IPOTY IpU
PO3pHUBI JIMIIIE YACTKOBO BiJIOOPAKaIOTh 3pOCTAHHS TBEPIOCTI METally Ha IOBEPXHI
npory. Came TOMY 3B'S130K Hampyrd Ipo0Oorw emanbizomiuii U 3 BigHOCHHM
BUJIOBXKEHHSIM JIPOTY IPHU PO3PHBI [] HaBEJEHUI HAa PUCYHKY 2, OIOCEPEAKOBAHO
CBIIYUTH NPO 3HAYHMI BIUIMB IUIACTUYHOCTI METAIy Ha HAaIpyry npo0oro.

B wminomy onepxaHi JaHi cBiguaTh, LIO0 HPUOPUTETHOI  3aJlaucio
TEXHOJIOTIYHOr0 KOHTPOJIIO BUrOTOBNIEHHS ApoTy [I9DUIX2-200 € 3abe3neueHHs
CTabiJIbHOCTI XapaKTEPUCTUK MiIHOTO IPOBIIHUKA.

VY nBomapoBiii i30JA1i1 eMaybAPOTY, SIKA CKJIAJNAETHCS 3 IIApiB 3 PI3HUMHU
JICTEKTPUYHUMH ~ BIIACTUBOCTSAMH, OKpPIM THIIOBHX BHJIB MOJIpi3amii mpu
BUIPOOYBAHHAX IOCTI{HOIO BHCOKOIO HANpYror Ha MPOXijJ, BUHUKAE MirpariiiHa
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MOJISIPi3allisi, IKa CYIMPOBOKYETHCS HAKOMUYCHHAM 00’ €EMHHX 3apsliB B 130JISIIii,
IO CYTTEBO BIUIMBA€E HA PO3IOILI EJEKTPUYHOrO Mo B i30isiuii. Po3noain moms
BCTAHOBJIFOETHCA  BIJIMIOBITHO JIi€JIEKTPUYHUX IPOHUKHOCTEH INapiB i30J1sMii:
elE1(0)=e2 E2(0). 3 yacom BHHHKAa€ HAKOMMYYBAHHS 3apsiB HA MEXi PO3ILTY
mIapiB Ta BCTAHOBIIIOETHCS CTAaLliOHApPHUH CTaH. TpUBAIICTh IHMX TNEPEXOJHHX
mporieciB Bu3Ha4yae 4ac penakcarii t. Jnsg i3omsmii emanpapory IIOOUX B
niana3oHi HoMiHaabHUX fHiamerpiB Big 0.10 mm 1o 0.63 MM, e MUTOMI TPOBIAHOCTI
1IapiB MaroTh pi3HI 3HAYEHHS Yac pernakcallii Jocsrae KijlbkoX CEeKyH/I.

Tomy, KiNbKicTh clHaOKMX Miclib, SIKi (DIKCYHOTBCS HpHU BHIPOOYBaHHIX
BUCOKOIO HANPYTOK Ha MpoXif ( IpH MIBUIKOCTAX emamoBanHs Oinbiie 100 m/xB.)
BiZloOpaXkae He TUIbKM HAsBHICTH MEXaHIYHMX HEOAHOPIIHOCTEH B i30iswii, ane it
IpsIMO TOB'A3aHa 3 E€JIEKTPUYHUMH BIIACTHBOCTSMH JIBOLIAPOBOI eMajlbi30JIsLil.
BiamoBimHo, WIS KOMIIGHCAIil CTpyMy MOJsipu3anii HEOoOXiJHE 3acCTOCYBaHHS
3apsIHOTO €IEeKTPOAa AOCTaTHBOI MOBKUHU [7]. TOMy BHOKpPEMIICHHS BIUIUBY
XapaKTEePUCTHK MIJHOTO NPOBIIHMKA € crnenu(iyHO aKTyalbHOK 3aJlauero
oprasizailii TEXHOJIOI YHOTI'0 KOHTPOJIIO CaMe IIbOro BHY KaOeabHOT MpOTyKIii.

Bucnosku. 1. TlokazaHo, 110 IUIACTUYHICTH Mijli € BaXKJIMBOIO CKJIAJOBOIO
3a0e3nedeHHs CcTaliJbHOCTI TEXHOJIONIYHOrO MpOLEeCY eMallloBaHHSA 1 mo i
IUTACTUYHICTh CYTTEBO BILTMBAE€ HA BEIMYMHY i CTAOIIBHICTh HANPYTH MPOOOIO
npoty (Kor(U, 8) =-0,734 na puc.2 mis 30 xorymok mo 2000 M mpoBony B
KOXHi ).

2. Pesynprath 1 TEXHOJOriYHI MapaMeTpud TPAIULIHHUX HEepyHHIBHHX
BUIIPOOYBaHb €MaJIbi30JALil BUCOKOI HANPYrOK Ha MPOXiJ JJs JIBOXIIAPOBOI
noiiMigHoI 3ossnii emanpapory IIOOUIX mpsMo nos's3aHi 3 e€NeKTPUYHUMHU
BJIACTHBOCTSIMHU L€l eManb i30i1ii. ToMy BHOKpPEMIIEHHS BIUIMBY XapaKTePHCTHK
MIJJHOTO TIPOBiJHUKA € cHelU(iYHO aKTyaJbHOIO 3a/1auel0 OpraHi3alii IMoTOYHOro
TEXHOJIOTIYHOr0 KOHTPOJIFO caMe LbOT'0 BUY KaOeIbHOI IPOIyKIIiI.
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