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EKCIIEPUMEHTAJIBHE BUBHAYEHHSA 30HU 3AXUCTY

BJIMCKABKOBIJIBO/IIB

Beryn

3axMCT MPUCTPOIB TATOBOIO EJIEKTPOIOC-
TauaHHs B1Jl aTMOC(QEPHHUX IEpEHanpyr HyxXe
Ba)XJIMBE IMUTAHHS B €KCIUTyaTallii 001aqHaHHs,
TaK sIK IepeHarnpyXxeHHs y>ke HeOe3MeyHi.

I'po3u, 110 CYNPOBOIKYIOTHCSA PO3pAAAMU
aTMOC(epHOi eJIEKTPUKU — JOCUTh PO3IOBCIO-
JpKeHe siBuIle npupoad. OnHOYacCHO Ha 3eM-
Hil Kymi BigOyBaeThes A0 1800 rpo3 1 KOxkHY
CeKyHJy Bi3HauyaeThcs 6mu3bko 100 po3psaiB
OJIMCKaBKHU.

3a manmmu FOHECKO, B niepiox 3 1947 no
1970 pik y OJMCKaBOK Ha 3eMJIi IIOPIYHO T'H-
Hyn0 20 000 gonogik. [lopiunuii 30UTOK, 110
HAHOCHUThLCSA OJMCKAaBKAaMHM, CKJIAJa€ COTHI Mi-
JHHOHIB T0MapiB.

VY 1750 p. benmxamin ®dpaHkiiiH BUCIIO-
BUB TPUIYHICHHS TPO EJIEKTPUYHY TPUPOIY
OJINCKABKHU 1 3alpOINOHYBaB 11€10 OJMCKaBKO-
BIJIBOAY, SIKMH 3 THUX Mip MILHO YBIMIIOB B
Y)KUTOK 3aXHCTy Bin OnuckaBok. Y 1753 p.
BUJATHUH pociiicekuil yuenuid M. B. JlomoHo-
coB miATBepauB npunyueHHs b. @pankinina 1
c(hopMyITIOBaB MPUHIIMI 3aXUCTy 00'€KTIB BiJ
MpsIMHUX yJapiB OJuckaBk [1].

[Tokr HEMOXJIHMBO MeEpendaYnTH, SKUM
nuigXoM Oyzae mommMproBaThcs OJMCKaBKa 1
KyAM MOTpanuTh. Bijomi BUMagku, Konu Oyiu-
CKaBKa MOTparisiia B OCHOBY OJIMCKaBKOBII-
Boay. He sicHo, sik 3a yac po3psiny, 110 TPUBAE
THUCSAYHI YaCTKU CEKYHJH, BOHA BCTUTAE 310pa-
TH 3apsAd 3 MUIBSP/IB KpaneaboK B IPO30Bii
xMapi.

Haymi Bimomo 6arato pi3HOBHIIIB OiHCKa-
BOK: JIiHI}HA, CTPIYKOBa, KylboBa Ta iH. Bci
BOHU BUBYEHI MIOKU HEJOCTATHHO MMOBHO. ToMy
BUEHI JIy’K€ 3alllKaBiieHI B 300pl JOKJIaJHUX
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BiJIoMOCTEeH mpo pi3Hi popmu armochepHOi
CJIEKTPUKH.

VY 3B'3Ky 3 IIUM BEJIMKHH 1HTEpeC Mpe-
CTaBJIsSIE BUBYCHHS PO3BUTKY OJIMCKABKU 1 CIIO-
co0iB 3aXMCTy BiJl HEl JOCBITYEHHUM MLUIIXOM
Ha MOJIEIISX.

Merto10 aHOT CTATTi € eKCIIEPUMEHTATIbHE
BU3HAUEHHS 30HU 3aXHCTy OJMCKaBKOBIJIBOIB
B TaOOpaToOpHUX yMOBax Ha Mojensx. Hayko-
Ba HOBHU3HA. Pe3ynbratu nociikeHb mokas3a-
JM, 10 JJi1 3aXHCTy OO’€KTIB BiA MPSIMOTO
ynapy OJIMCKaBKU MO>KHA €(EKTUBHO BUKOPH-
CTOBYBATH CTPIIKHEBI OJIMCKAaBKOBIABOIM, 30-
HY 3aXHCTy SKHUX MOYKHA BH3HAYaTH B J1abopa-
TOPHUX YMOBaX. AKTyaJbHICTb poO0OOTH.
BpaxoByrouw, 1o 3aXHCT 13011111 0018 THAHHS
TATOBHX MIJCTAHINNA I KOHTAaKTHOI Mepexi B
MPUCTPOSIX TATOBOTO €JIEKTPOIOCTAYaHHS BiJl
aTMoc(hepHUX TIEPEHAIPYT SBISETHCS B JAHUI
9ac akTyaJdbHUM. B 3B 53Ky 3 ITUM BU3HAYCHHS
30HM 3aXUCTy CTPWIKHEBHX OJMCKABKOBIJIBO-
IiB B Ja0OpaTOpPHHUX YMOBAX IpPEACTaBIsE
MIPaKTUYHUN 1HTEpeC, MiIBUIYE e(EKTUBHICTh
HaBUYaJBLHOTO MpOIeCy Ha Kadenapi i 103BOJIsIE
3a0€3MeYuTH MiArOTOBKY BHCOKOKBai(iKOBa-
HUX CIIEIAJICTIB B 00JACTl TATOBOIO EJIEKT-
porioctadanHs. [IpakTuyHe 3HAYEHHS OTPH-
MaHMX pe3yJabTaTtiB. Po3pobiieHuii 1 3MOHTO-
BaHUU CTEHJl B BHCOKOBOJIbTHIM J1aboparopii
Kadenpu 103BOJIsSIE EKCIIEPUMEHTAIbHO BU3HA-
YUTH 30HY 3aXHUCTy CTPUKHEBUX OJMCKaBKO-
BI1JIBO/IIB.

3axucr Big npsaMux yaapis
0JIMCKABKH

3axucT BII MNpSIMHUX YAapiB OJMCKaBKU
3MIIHCHIOETHCS 32 JOMOMOTOK) BUCOKHX BEPTH-
KaIbHUX CTPWKHEBUX OJMCKaBKOBIIBOIB 1
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TPOCOBUX OJIMCKAaBKOBIIBOIIB HaJ TPOBOJAMHU
I1JI nanpyroro 110 kB i Bume [7].

brvckaBkoBiABI OpieHTYE 3apsy OiaucKa-
BKH Ha ce0e, BIIBOIIYN MOro BiJ 00'€KTa, IO
3aXUIIAETHCSA, B 3eMIII0. PO3PI3HAIOTH CTPHIK-
HEBi ¥ TPOCOBI (Ha MOBITPSHUX JIiHINX) OUC-
KaBKOBIBO/IH.

CrpuwxHeBi OJMCKaBKOBIIBOAW BCTAaHOB-
JIOIOTh BEPTUKAIbHO. BOHM mMOBHHHI OyTH
BHIIE 00'EKTIB, IO 3aXMILAIOTHCI. 30HA 3aXH-
CTY OJIMHOYHOTO CTPUXKHEBOTO OJIMCKABKOBIJI-
BOJly — IPOCTIp, 3aXUIICHUI BiJ MpsIMHUX yaa-
piB OnmuckaBku. Ll 30Ha mMae Burisg Konyca,
YTBOPIOIOYA SKOTO Ma€ BUTJISAJ KPUBOI JIiHIT
(puc. 1) [2]. [Ipu Benukiii mpoTSKHOCTI abo
MUPHUHI 00'€KTa BCTAHOBIIOIOTH KiIbKa OJHC-
KaBKOBIABOAIB. Bijgcranp MK OJIMCKaBKOBII-
BOJIOM 1 00'€KTOM, IO 3aXHIIAETHCSA Ma€e OyTh
Oinbire 5 M [6].

Paniyc 30HM 3aXUCTy OJIMHOYHOTO CTPHIK-
HEBOro OJMCKaBKOBiaBOMY BHCOTOO h <30 M
BU3HAYaA€THCS 3 BUpa3y [3]:

_ 1.6-h,
h
1+-*

h
ExcniepumMenTajibHe BU3HAYEHHSA
30HHU 3aXHCTY CTPUKHEBOTO
0JIMCKABKOBIABOY

(1)

X

ExcniepuMeHTanbHO 30HA 3aXHUCTY CTPHXK-
HEeBOro OJMCKAaBKOBIJIBOJly BHU3HAdajacs Ha
MOJIeJIl B BHMCOKOBOJIbTHIN J1abopaTopii yHI-
BepcHUTeTy. B sikocTi Mozeni OIUCKaBKH BUKO-
PUCTOBYBaBCS ICKPOBUH pO3pPSIA B MIKEIIEKT-
POJHOMY TPOMIKKY CTPHXKEHb — IUIOIMHA
(puc. 2).

ITig yac mpoBeleHHS NOCHiAIB CTPUKEHb
IMITyBaB CO0OI0 KiHElb JIJAEPHOTO PO3pPSy
OJMCKaBKH, TOMY Ha HbOT'O IOJABaBCS Hera-
TUBHHUI MOTEHIIa] BiJi BHCOKOBOJHTHOI BH-
npoOyBankHOT YCTaHOBKH (puc. 3) [5].

ExcnepumeHTanbHe BU3HAYCHHS 30HH 3a-
XHCTy OJIMCKAaBKOBIJBOMY IOJIATa€ B HACTYII-
HOMY: MOJIeNIb OJIMCKaBKOBIABOMY IepeMimia-
jacsl BIAHOCHO Mozemi o00'€ekra, IO 3aXHIla-
€THCSI, B TOPU3OHTAILHOMY HamlpsMKy [4].
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B pesynbpraTi BH3Hayanacs MakcHMalbHa
BIACTaHb MK O0O0'€KTOM, IO 3aXMINAETLCS, 1
OJINCKAaBKOBIZIBOJAOM, TIPH SIKOMY OO'€KT HeE
ypaxaeTbes ICKpoBUM po3psiaoM (puc. 4). s
BIICTaHb € PaJlyCcOM 30HU 3aXHUCTy OJUCKaB-
KOBiZBOAY I Ha BUCOTI h, .

ha

Ix

&

DN S\

NN ANCAIRN.

Puc. 1. 3oHa 3aXHCTy CTPUKHEBOT'O OIMHOYHOTO
OJIMCKaBKOBIIBOAY:
h. — Bucora 00’€KTa, 10 3aXUIIAETHCS;

X
h, — akTuBHA BHCOTA GIIICKaBKOBIABOMY, IO AOPIiBHIOE
MEPEBUIICHHIO OJIMCKaBKOBIIBOY HaJl BUCOTOIO
o0'exta; h — BuUcoTa OnUCKaBKOBiABOAY, I, —

paziyc 30HU 3aXUCTy OJMCKAaBKOBIIBOIY
Ha BHCOTI h,

Puc. 2. IckpoBuii po3psia B Mi>KEIEKTPOTHOMY
MIPOMIKKY CTPUKEHb — TUTOLIHHA

«

B
PH R [~
]

S

Ll r 7777777777

Puc. 3. [IpuHuumnoBa cxema BUCOKOBOIBTHOL
BUITPOOYBaJIbHOI YCTAHOBKH:

PH — perynstop nanpyru; T — BunpoOyBanbHHIMA
TpaHcdopmarop; R — 3axucHuii omip; B - Bunpsmisy;
1 — 00'ekT, 110 3aXHIAETHCS; 2 — OIMCKABKOBIABI I, 3 —

ICKpOBHH po3psix; 4 — ONOPHUH 130J15ITOD;
5 — enexTponu
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[ToGynoBa 30HM 3aXUCTy OJMCKaBKOBIIBO-
Ay 31ilicHIOBanacs IiclIs BU3HAYEHHsS [, JUId
PI3HUX 110 BUCOTI MOJIENIEH 3aXMCHUX O0'€KTIB.
ITig yac eKCHnepHMEHTY BHCOTa MOJEII CTPH-
YKHEBOTO OJIMCKaBKOBIABOAY NpUiMaiacs piB-
Horo h =61 mMm.

BHKOpPUCTOBYIOUM pe3yJIbTaTH BHUMIPIO-
BaHb MO)KHa OTPUMATH PO3PaXyHKOBUH BUpPa3
IUIsl BU3HAYEHHS I JUIs MOJell OJIMCKaBKOBI-
JBOJTY:

r, =2,3-(h—hy) (2)

PesynpTaTti po3paxyHKy 1 BUMIpIOBaHb I,
HaBejeHi B Ta0uI. 1.

Taonunsa 1

ExcnepuMeHTAIBbHI Ta pO3PaXyHKOBi
pe3yJbTaTH BU3HAYEHHS pajiyca 30HH
3axXMcTy 0JMCKABKOBIABOAY

h, , MM 61| 3 | 18 | 10 | 0
Pesynratu 0| 60 | 100 | 120 | 140

r., | BuMiproBaHb

MM | Pesymbratn | o 52,9 (98,9 | 117 | 140
pO3paxyHKiB

IloGynoBaHa 3a pe3yibTaTaMH BUMIpIO-
BaHb (KpuBa 2) Ta po3paxyHKiB (kpuBa 1) 30Ha
3aXMCTy CTPM)KHEBOIO OJINCKABKOBIBOJY Ha-
BEJICHA Ha puC. 3.

Puc. 4. [ckpoBuii po3psn Ha OIMCKABKOBIIBI

. MM

-140  -100 60

Fy s MM

Puc. 5. 3oHa 3axucTy OJUCKABKOBIIBOILY
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Bucunosxknu

PesynbTati €KCIIEpUMEHTAILHOTO BH3HA-
YEeHHSI 30HU 3aXUCTY CTPHIKHEBOTO OJIMCKaB-
KOBIJIBOAY BUKOHAHI Ha MOJIEISIX B BUCOKOBO-
JBTHIA jabopaTopli yHIBEPCUTETY MPAKTHYHO
30irmucs 3 pe3yibTaTaMH PO3PAaXyHKY II0
OTPUMaHIN eMIipUYHil pPO3paxyHKOBiH Qop-
MYJIL.

B pesynbrari npoBeieHHX AOCTIIKEHD €K-
CIEPUMEHTAIILHOTO BU3HAUYEHHS 30HU 3aXHUCTY
CTPYD)KHEBOTO OJIMCKABKOBIZBOAY Ha MOJEII B
BHCOKOBOJIbTHIM J1abopatopii  yHIBEpCHUTETY
MO>KHa 3pOOMTH BHUCHOBOK IIPO T€, IO OTPH-
MaHa B JIaboparopii 30Ha 3aXHUCTy OJIMCKaBKO-
BiJIBOJy HOCUTh YMOBHHI Xxapaktep. Lle o0y-
MOBJICHO THM, IO B JAOOpaTOPHHX yMOBax
MOJKHA TIJIBKH JTy’Ke HAOIMKEHO MOJIEIIOBATH
pealibHi MpolecH, SKi BiIOyBarOThCS MPU PO3-
psnax OJMMCKAaBKM B HATYpHUX (IPUPOJIHUX)
ymoBax. OmHaK Taki JOCIHIIKEHHS ICTOTHO
MiJBHUINYIOTh SKICTh HABYAJIBHOTO IPOLECY
IIpH BUBYEHHI CIIOCOOIB 3aXUCTY BiJ MPSIMHUX
yJapiB OJUCKABKU MPHUCTPOIB TSATOBOTO €JIEKT-
porocTayaHHsl.
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