YIK 621. 315

O.I'. KECCAEB, acnipant HTY «XIII»

BIIJINB HA ITAPAMETPU NEPEJJAYI EKCHEHTPUCUTETY
TA EJIIITUYHOCTI KOAKCIAJIBHUX
PAJJIOYACTOTHUX KABEJIIB

Ha oOCHOBI 4YHCIIOBHX pO3paXxyHKiB BHKOHAaHO aHAJi3 BIUIMBY Ha XBHJIBOBHH OIip
eKCIIEHTPUCUTETY Ta eNINTUYHOCTI KOAKCIaIbHUX paliodacTOTHUX KabeimiB. IlokaszaHo, o
ypaxyBaHHS 3MIHH BCiX IEpPBUHHHX IapaMeTpiB B HEONHOPIAHIH KOHCTPYKLIl KaOelro
MIPU3BOAUTE [0 MiJBUIIEHHS TOYHOCTI B BU3HAUCHHI XBIJIEOBOTO OIOPY.

Karo4oBi ciioBa: KoakcialibHi pajioyacToTHI Kabeni, eKCUEHTPHUCUTET, CINTHYHICTb,
XBUJIBOBHIT Omip.

Beryn. Yac «uugpoBUX TEXHONOTIH» BUKIHKAE HEOOXITHICTH MOSIBU
JIOJATKOBUX BUMOT IO IIBHIKOCTI, 00CATY 1 SKOCTI TepemaHux
iHpOpMaIifHUX IOTOKIB, IO Tmepeadadae TOCTiHHE HapOIyBaHHS
MOXJIMBOCTEH B 00JacTi mepermavi JaHuUX. BoOKOHHO-ONTHYHI Kabei
MalTh BHHATKOBI XapaKTEPUCTUKH IO MEPEIIKOJO3aXUIIECHOCTI Ta
HECAHKI[IOHOBAHOMY  JOCTymy Jno  iHdopmarii. Hiski  30BHimIHI
€JIEKTPOMATHITHI TIEPEITKOIN B MIPUHIUII HE 3J]aTHI CIOTBOPUTH CBITJIOBUN
CHTHaJ, a caM CUTHAJl HE IOPODKYE 3O0BHIIIHIX EJEKTPOMAarHiTHHUX
BUNpoMiHIOBaHb. [ligkmioumTncss 10 nporo TuUmy —Kabemo  Juis
HECAHKI[IOHOBAHOI'O0 IPOCIYXOBYBAaHHS MEPEXi NPaKTUYHO HEMOXKIHBO,
TOMY IO MPH I[BOMY MOPYIIYETHCS IUTICHICTh kabemro. TeopeTwdHo
MOXJIMBA CMyTa TPOITYCKaHHS Takoro kademto mocsrae Bemwmuuaud 1 TT,
mo B 1000 pa3iB Bume, HDK B eJNeKTpHYHHX KabemiB. BapTicth
ONTOBOJIOKOHHOTO Ka0emr0 IMOCTIHHO 3HIKYEThCS 1 3apa3 MpHOIU3HO
JIOPIBHIOE BAPTOCTiI TOHKOTO KOAKCIaTHHOTO Ka0elTto.

Haii6inpmr  mommpeHi onTuuHi  Kabelni MOIYIBHOI  KOHCTPYKINT
cep/iedHUKa (CepJeYHHK 13 IIEHTPAIbHUM CHJIOBUM EJIEMEHTOM, MEepPEeBaYKHO
31 CKJIOIUTAaCTUKOBOTO CTEp)KHS, HABKOJIO SIKOTO IepedyBaroTh TpPyOKH-
MOJYJIi 3 PO3TAlIOBAHMUMH B HUX ONTHYHUMH BOJIOKHAMH) EMHICTIO JT0 288
OINITHYHMX BOJOKOH 1 TpyO4YaTroi KOHCTPYKIII eMHIcTIO 10 896 onTHYHUX
BOJIOKOH (Tak 3BaHi Ribbon koHCTpyYKIIT ).

BripoBa/pkeHHST BOJIOKOHHO-ONTHYHUX KaOeNliB He 3HIMAae MHTaHHS
IIO/I0 3aCTOCYBAaHHS TPANUIIIMHUX EIIEKTPUIHHUX KaOeliB Ha OCHOBI BUTHX
map Ta KOaKCialbHUX paniodacToTHUX. L[i kabeiai BUKOPUCTOBYIOTHCS B
SIKOCTI  A0OHEHTCHKMX JUISI MAKIIOYCHHS — BIAMOBIMHOTO —TpuiiMaua
IU(POBUX CHUTHAIIB: KOMIT'IOTEpa, TejleBizopa, Tomo. B 3B’s3ky 3

PO3MIUPEHHSAM CIICKTPY pO60‘II/IX YacCToT, IO NE€PCAa0TLCA IO TAKUM
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Ka0esiM, /0 HHUX BHCYBAIOTHCS OLIBII KOPCTKI BUMOTH, SK JO
KOHCTPYKIIii, TaK i 10 mapameTpiB nepenadi B mijgomy [1].

Line cmammi - 00rpynmyeanHsa 3HA4UeHb eKCUEHmMpUcumemy mda
eninmuynocmi 6 KOHCMPYKYIl KOAKCIaIbHUX padioyacmomuux Kabenie
Ha OCHOGI PO3PAXYHKIE HEPEUHHUX NAPAMEMPIE.

XBHIBOBHII omip — iHANBIAyaIbHA XapaKTePUCTHKA Kabeio.

Jlns  OIIHKM eKcIulyaTamiiHUX 1 TEXHIYHMX SIKOCTeld KabeliB
BHUKOPHCTOBYIOTHCS XBHJIBOBHH OMip ZB Ta KOE(ili€HT 3aracaHHsl.

XBWIBOBUI OHIp — KOMIUIEKCHE YHCIIO, SKE€ BH3HAYAETHCS
TIEpBUHHUMHU ITapaMeTpamMH, € (YyHKIE€I0 YacTOTH 1 HE 3aJeKUTh Bif
JTOBXKUHH Kabero [2]:
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ne R, — omip mpoBignukiB (Om/M), L, — 3arajgbHa iHAYKTUBHICTb, SIKa
CKJIaZaeTbcsi 13 BHYTPINIHIX  IHAYKTHBHOCTEW  INPOBIAHUKIB  Ta
MiknposigaukoBoi (I'm/m); Cy — emHicth (D/M) Ta G, — aKTHUBHA
TIpoBiIHICTS 130smsnii (CM/M) Ha BiAMOBIqHIN KpyroBiit yactoTi o=2xf.

KoeditieHT 3aracaHHs — TaKOXX YaCTOTHO-3AJICKHHN MapaMeTp, aje
CYTTEBO 3aJICKHUTh BIiJ JOBXHHMA 1 KOHCTPYKIi Kabemro (miamerpy
MIPOBITHHKIB, MaTepiaty Ta TOBIIMHHM 130JIs1iT).

B o0macti BUCOKMX 4acTOT XBWIJILOBUH OIp Ma€ aKTUBHUI XapakTep
(muB. dopmyny (2)) i acUMOTOTHYHO HaONMKaeTbesi MO (pikcoBaHOTO
(HOPMOBAaHOI'0) 3HAYEHHs, NPHYOMY Ui PI3HUX THUIMIB KaOemiB — Ie
1HJIMB1TyaJIbHE 3HAYCHHS.
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Tak, y xabeniB 3 BUTUMH NapaMu HE3aJEeXHO BiJl Kareropii, ToOTO
BEPXHBOI poO0OYOi YAaCTOTH Ta KOHCTPYKIIii, TUTIOBE 3HAYEHHS XBUJIHOBOT'O
omopy cranoButh 100 Om B pmiama3oni wacror Bume 1 MIm, y
panioyacTOTHUX KOAKCIaNbHUX JUIS MiJKIIOUSHHS TEJNEBI3IMHUX MpuiMadiB
— 75 Owm. Takum uunom, X6unvoéuii Onip € OiIbW 3A2ATbLHUM
napamemponm.

BB excueHTpHCHTETY HA NepPBMHHI MapaMeTpH nepegadi. [Ipu
HasIBHOCTI €KCIIEHTPUCHUTETY, ENINMTHYHOCTI B KOHCTPYKIii Kabento KapTrHa
€JIEKTPOMArHITHOTO MOJIS CIIOTBOPIOEThCS [3], MIO NMPHU3BOAWTH O 3MiHM
BCIX TEpPBMHHUMX NapamerpiB. ToMy HEOOXiZIHO BpaxoBYBaTH 3MiHY
aKTHBHOI'O ONOPY Ta IHIYKTUBHOCTI, €MHOCTI Ta aKTHBHOI MpPOBiJHOCTI
Bomsmii 32 paXyHOK IEpepo3NMOMALTy CJICKTPOMArHITHOI eHeprii B
MONIEPEYHOMY TiepeTuHi kabemro. Ili 3MiHM, 0€3yMOBHO, MPHU3BEAYTH IO
3MiHM 3Ha4€Hb XBHUJIHOBOTO OMOpY. J{JIsi BpaxyBaHHS [UX 3MiH PO3PaxyHOK
XBUJILOBOT'O OMOPY HEOOX1THO BUKOHYBATH 3a 3arajibHO0 (opmysoro (1).
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IIpn BuroroBneHi kabemiB Ta iX MOHTaXy MOXJIIMBO BiJXHJICHHS
XBHJILOBOTO OTIOPY BiJ (piKCOBAHOrO 3HAYEHHS, IEPII 3a BCe, 32 paxyHOK
eKCICHTPUCUTETY A B pO3TAlllyBaHHI MPSIMOIO Ta 3BOPOTHOTO IMPOBIIHHKIB
KOaKCiaJIbHOT'O pajiioyacToTHOro Kabero (puc.10).
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Puc.1 — KoHeTpyKIist KOakCciaabHOTO KaOeo: a — ijealbHa KOHCTPYKITIsSt
KOaKCiaJIbHOTO Kabero, 6e3 eKCIEHTPHUCHTETY; 6 — peabHa KOHCTPYKILiS
KOaKCiaJTbHOT'0 KaOeIio - 3 EKCIICHTPUCUTETOM A

Po3paxyHOK TEpBHHHHMX MapaMeTpiB  BHUKOHAHO  YHCEILHUMH
METOJIaMH: aKTHBHOTO ONOpY Ta IHIYKTUBHOCTI — Ha TiJCTaBi pillICHHS
CHCTEMH JIIHIHHNUX anreOpaiyHuX piBHSHB JUIS MAarHiTO3B’S3aHUX KOHTYPIB
MeronoM Kipxroga; enaekTpudHOi €MHOCTI Ta aKTHBHOI IIPOBIJHOCTI
13051111 - METOJTOM BTOpUHHHX 3apsaiB [4 - 5]. Ha puc.2 — puc.5 HaBeneHo
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pe3yNbTaTh PO3paxyHKIB NMEPBUHHUX IapaMeTpiB KOAaKCIaTbHOTO Kadewro
it yacrotd 100 MI'm npu HasiBHOCTI B KOHCTPYKIII €KCLEHTPUCHTETY
(mo3HaYeHO IH/JEKCAMH «€»), a Ha pUC. 6 — BIUIMB EKCIICHTPUCUTETY Ha
XBUJILOBHH orip [6].

ITpu omHOMY 1 TOMY X BiTHOCHOMY 3Hau€HHI €KCIEHTPUCHTETY 3MiHa
mapameTpiB — pizHa. Tak, mpu A/d = 0,5 eMHICTh 1 aKTHBHA NPOBITHICTH
1301si1 30UTBIIYIOTECS Ha 2,5%, 3aranbHa iHAYKTUBHICTH — 3MEHIIYETHCS
Ha 7,5%, a akTUBHUI omip — 30UTBNIyeThCs OLTBII HiX Ha 20% BiTHOCHO
3HA4YeHb Uil KOHCTPYKIii 0e3 eKCUEHTpUCHTETY (TI03HAYEHO iHIEKCaMH
«o).
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Puc.2 — BB eKCIIeHTPUCUTETY Ha poOOTy €EMHICTh KOAKCiaIbHOTO
Pazio4acTOTHOrO Kabemto
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Puc.3 — BrB eKCIIeHTPUCHTETY Ha aKTHBHY IIPOBIHICTD 1301111
KOaKCiaJTbHOT'O Pajlio4acTOTHOTO KaOeiro
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Puc.4 — BrnuB eKCIIEHTPUCUTETY Ha 3aTralbHy iHIYKTHBHICTD KOAKCiaIbHOTO
pajiogacToTHOro Kabelro
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Puc.5 — BrmiB eKCIIeHTpUCHTETY Ha aKTHBHUH OITip MTPOBITHUKIB
KOAKCI1aJIbHOTO Paj[io9acTOTHOrO Kabelrro

AHami3 niTepaTypHHX JDKEpeNn TIoKasye [7], [0 po3paxyHKH
XBUJILOBOTO OMOPY TPH HASBHOCTI EKCIICHTPUCUTETY BEIYThCS IO
cnporeHii Gopmyii (2) IUIIXOM MiICTAHOBKU BUPA3iB VIS iHIYKTHBHOCTI
Ta EMHOCTI:
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€KBIBaJICHTHA J[IeJIEKTPUYHA MPOHUKHICTh MaTepiary 130JIs1Iii.
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Puc.6 — BrmiB exciieHTpucHTeTy A Ha 3arajibHy iHIYKTUBHICTbD, eJIEKTPUIHY
€MHICTh Ta XBIJIFOBHH OMip KOAKCIAIEHOTO PaJlio4acTOTHOTO Kabelmo (3 iHaeKkcaMu
«O» TO3HAaYeH] mapaMeTpu 0e3 eKCIEHTPUCHTETY)

Ha ocHOBi BUKOHaHUX pO3paxyHKiB JIOBEJEHO, [0 YpaXyBaHHS 3MiHU
BCIX TIIEpBUHHHUX IIapaMeTpiB TPH HAsBHOCTI EKCHEHTpHUCHTETY A B
KOHCTPYKIIIi KOAKCIiaJhbHOTO pPaio4acTOTHOTO KaOe0 MpPU3BOAUTE JIO
MEHIIUX BiJIXWIEHb XBHJIBOBOrO omnopy (puc.7, kpuBa 1) B MOpIBHSHHI 3
pO3paxyHKOM, SIKMi  0a3yeTbcs TIIBKM Ha  BpaxyBaHHI  caMoro
reomerpuuHoro ¢akropy [7] (puc.7, kpusa 2).
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Puc. 7 — Jlunamika 3MiHH XBHJIBOBOTO OTOPY B 3aJIEKHOCTI BiJ] 3HAUSHHS
CKCHCHTPUCUTETY B paﬂiO‘IaCTOTHOMy Kabeni 3 YpaxyBaHHAM CIIOTBOPCHHS
enexkTpomartiTHoro mosst (1) Ta 6e3 ypaxysanus (2) [7]

BmumB eginTuuHocTi Ha XBUIBLOBHUH omip kabenro. [Ipn HasBHOCTI
eNMNTUYHOCTI TAaKOX CHOCTEPIraeThCs BIIXWICHHS XBHJIBLOBOIO ONOpPY Bij
HOMIHAJILHOI'O 3HAYEHHS: MpPU EJTINTUYHOCTI BHYTPIIIHHOTO IPOBiJHHUKA
XBWJIBOBHI OHIp 3MEHHIYeTbCs (pHC.8), NpH ENNTHYHOCTI i30Msmii —
HaBIaKy, 30UThIIyeThCs (puc.9). s 3a0e3nedeHAs XBUIILOBOTO OIMOPY B
MEeXaxX HOPMOBAHMX BigXWieHb +2,5% eJTNTHYHICT BHYTPIIIHBOTO
NIPOBiTHUKA He MoBHMHHA mepeBuinyBat 20 - 22% (puc.8), izomsamii — 27 -
25% (omBuchk puc.9). IHakme mni CKIAJ0OBI IPU3BEAYTH JO BHXOILY
BIJIXWJICHHSI XBHJIHOBOTO OIOPY 3a MEXH JOIyCTHMOr0, TOMY IO TpH
BUTOTOBJICHHI KaOelliB 3aBXAM MPUCYTHI JIOMYCKH Ha JiaMeTp IMpPOBiTHHUKA
Ta JiaMeTp MO 130JIA1Iii.
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Puc. 9 — BB Ha XBIJTHOBHIA OITip €MINTHYHOCTI 130711111 KOaKCiaabHOTO
Paj1ioyacToTHOro Kabelko

BucnoBkn. TakuM YHMHOM, HasBHICTH EKCIIGHTPUCHUTETY Ta
eMNTUYHOCTI B KOHCTPYKLII KOAKCIaJIbHOTO pajioyacTOTHOrO Kabelto
MIPU3BOIATE JO CIIOTBOPEHHS €JIEKTPOMArHiTHOrO IIOJS, IO 3yMOBIIIOE
¢GuykTyarii XBHWJIBOBOrO OMOpy. TOYHICTP BU3HAYCHHS BiJIXWJICHB
XBWJIBOBOTO OIOPY 3@ pe3yJbTaTaMH 4YHCEIBHUX PpO3paxyHKIB 3
ypaxyBaHHSIM 3MiHM BCiX NMEPBHHHHX IapaMeTpiB B 3 pas3u BHWIIA, HIX 3a
¢dopmynoro (3), ska HE BpPAXOBYE CIOTBOPCHHS AKTUBHOTO OMOPY Ta
aKTHBHOI MPOBITHOCTI 130J1sI1i.

Ha ocHOBi po3paxyHKiB OOIDYHTOBaHO MpPHUIYCTHMi 3HAYCHHS
EKCIIEHTPHUCHUTETY, eINTUYHOCTI BHYTPIIIHFOIO MPOBiMHKUKA Ta i3omsmii. Lle
NPU3BOAUTH 10 OUTBII  TOYHOIO  HANANITYBAaHHA  TEXHOJOTIYHOTO
oOllafiHaHHS Ta CHCTEMH KOHTPOJIO 32 TEXHOJOTIYHUM IIPOLIECOM IpH
BUTOTOBJICHHI Ka0eJliB 3 MEHIIUMH BiIXHJIEHHSIMHU XBUIILOBOTO OIIOPY.

Cuucok Jiteparypu: 1.besnposBannux ['.B. BIUINB KOHCTPYKTHBHHX Ta TEXHOJOTIYHHX
HEONHOPITHOCTEH HAa  XBHIBOBHH  ONIp KOAKCIaIMX  palioyacTOTHHX  KabemiB. /
I'.B.besnpo3Bannux, A.M. boiiko, O.I'Keccaes // - Enextporexnika i Enekrpomexanika. —
XapkiB, 2013 p.— Ne 2, 57 — 61 c. 2.Tl'ameniepoBuy JI.5I. Pagmouacroreie kabemu / J1.51.
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BnuiiuB Ha mapaMeTpu nepeaadi eKCHEHTPHUCHTETY Ta eJNINTHYHOCTI KoaKkcialbHHX
pangiouacrorHux kademiB / O.I'. KeccaeB // Bicauk HTVY «XIll», Cepis: Enepreruxa:
HajiiHicTh 1 eHeprociokuBanHs. — X. : HTY «XIIl», 2013. — Ne 59 (1032). — C. 62 — 69. —
bibniorp.: 7 Ha3B.

Ha OCHOBaHMM 4YHCICHHBIX pPAacueTOB BHIONHEH aHAIN3 BIMSHAS Ha BOJIHOBOE
CONPOTHBIECHNE SKCIEHTPHCHTETA ¥ IMUNTHIHOCTH KOAKCHAIBHBIX PaHOYaCTOTHBIX Kabeneil.
IToxazaHo, 4TO yd4eT H3MEHEHHsI BCEX IEPBUYHBIX N1apaMETPOB B HEOJHOPOIAHOH KOHCTPYKIIUH
Ka0eJst IPUBOAUT K HOBBIIICHUIO TOYHOCTH B ONPEIEIEHUH BOJIHOBOTO COIPOTUBIICHHS.

Karo4oBi ciioBa: KoakciajabHi pajioyacToTHI Kabeni, eKCUEHTPHUCUTET, CINTHYHICTb,
XBUJIBOBHIT Omip.

Based on numerical calculations performed analysis of the impedance eccentricity and
ellipticity of RF coaxial cables. It is shown that taking into account the changes of all
parameters in the inhomogeneous initial design of the cable increases the accuracy in
determining the wave resistance.

Keywords: RF coaxial cables, eccentricity, ellipticity, impedance.
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