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ABTOMOO1TBHA OaTapesi MpU3HAYCHA AJIs )KUBJICHHS CTapTepa, KOJIHU ABUTYH
BHYTPIIIHBOT'O 3rOPAaHHS Ta 1HIII CTHOXKHUBAYl €JIEKTPOSHEPrii MOYMHAIOTh POOOTY,
KOJIM TeHEepaTop He Mpailfioe ado HEe BUCTAaYa€e Heprii, AKy BiH po3BuBac. [Ipaitoroun
napajieibHO 3 YCTAHOBKOIO TeHepaTopa, Oarapesi YCyBae IepEBaHTAXKEHHS
reHeparopa 1 MOXJIMBE MEpPEHANpPyKEHHSI B CUCTEMI eJIeKTpooOsagHaHHsI B pasi
MOPYIICHHS! KOHTPOJIIO HAIIPYTH a00 BUXOTY 3 JIA/ly PETYJISTOpA HAMPYTH, 3TIIATIKY€E
nyJibcallli HalpyTy TeHepaTopa, a TAaKoXK 3a0e3Meuye )KUBJICHHS BCIX CIIOKUBAYiB B
pa3i BUXOJy TeHepaTopa 3 Jiaay 1 MOXKJIHUBOCTI MOJAIBIIOTO PyXy aBTOMOOUIS 3a
pPaxyHOK P€3epBHOI MOTY>KHOCTI.

HaniitHicTh 1 TepMiH CiIy’K0M akyMmyJisiTopa Oe3rocepeHbO 3aexaTh Bij
TEXHIYHOT'O PIBHS MOr0 KOHCTPYKIIIi 1 yMOB Iparii aBToMo011s1. CBUHILIEB1 OaTapei €
BTOPUHHUMU XIMIYHUMHU JIKEPEIAMH CTPYMY, K1 MOKHA BUKOPUCTOBYBATH KIJIbKa
pa3iB. AKTHBHI MaTepiaJid, M0 BUKOPUCTOBYIOTBCA B MPOLECI pPO3PALY,
BIJIHOBJIIOIOTHCSI MPU HACTYMHOMY 3apsifl. XiMIYHUM JIKEPEIOM CTpyMy € HaOip
peareHTiB (OKMCHIOBaY 1 BIJHOBHUK) 1 €JEKTPONITY. BiJIHOBIIOBAIbHUIMA
(HeraTUBHHM €JIEKTPO]1) EIEKTPOXIMIYHOI CUCTEMH B MPOIEC] CTPYMOYTBOPIOIOUOT
peakuii BiAJIa€ €JEKTPOHHU 1 OKHCIIOETHCS, OKUCHIOBAY (MO3UTUBHHUM €JIEKTPON)
BIJIHOBITIOETHCA. ENEKTpOIT 3a3BUUal € PiIKOI0 XIMIYHOKO CIIOIYKOIO 3 XOPOIIIOI0
10HHOIO 1 HU3bKOIO €JIEKTPOHHOIO MPOBIIHICTIO.

Pi3n1 TunM cTapToBUX O6atapei MaroTh CBOi 0COOIMBOCTI KOHCTPYKIIIi, aie ix
NpUCTpi Mae 0arato CHiILHOTO. 32 KOHCTPYKTUBHO-()YHKI[IOHATHLHOIO OCHOBOIO
PO3pI3HAIOTH OaTapei: 3BuYailHa KOHCTPYKIIA - B MOHOOJION! 3 KPUIIKAMH KIIITHHI
MDK KIITHHHAMH TEepEeMUYKaMHM HaJl KpULIKamu; Oarapei B oJHOMY OJjomi 3
3arajbHOI KPUILIKOK 1 MDKKJIITUHHUMM NEPEMUYKaMU MiJl KPUILKOK; OaTapei 13
3arajbHOK0 KPHUIIKOIO, SIKI HE TNOTPeOyITh TEXHIYHOIO OOCIyrOBYBAaHHS.
Enextpony y BUIIIANI TUTACTUH HAMA3HOTO THUIYy MAlOTh TPAaTKy, KIITHHH SKOI
3aI0BHEH1 aKTUBHUMH PEUYOBMHAMHU. Y TOBHICTIO 3aps/UKEH1N CBUHIIEBIN OaTapei
JIOKCHJI CBUHIIO TO3UTHBHOIO €JIEKTPOJa TEMHO-KOPUYHEBUH, a CIIOHTOBHUMH
CBHUHEIIb - HEIraTUBHOT'O €JIEKTPO1a-CIpUIA.

PemriTka enexktpoaa moBuHHA 3a0€3M€4yBaTH PIBHOMIPHUN PO3MOILIT CTPYMY
Mo BCi Macl akKTMBHUX MarepiajiiB, ToMy Mae (opmy, ONM3BKY 70 KBajpara.
ToBmMHA TpaloK €IEKTPOIB BUOUPAETHCS B 3AJIEKHOCTI BIJ PEKUMIB POOOTH 1
BCTAHOBJICHOTO Yacy aBTOHOMHOI poO0TH. PemriTka HeraTuBHUX €JIEKTPOIB MEHIII
TOBCTA, OCKIJILKA MEHII CXMJbHA 10 AedopMalliii i koposii. [paruacra maca 10 50
% B1J Macu eJleKTpo/a.

EnexTpoau penriTku BUTOTOBIISIIOTHCS CBUHIEM 1 CILUIABOM CYPMHU 3 BMICTOM
Bim 4 10 5 BiacotkiB 1 gomaBaHHsM wmum'aky (0,1-0,2%). Cypma miaBuirye
JIOBrOBIYHICTh PEIIITKH BiJ KOPO3ii, MIJIBUILYE ii TBEPAICTh, TOKPAILYE IUIMHHICTD
CIUIaBYy IIPH JUTTI IPATOK, 3HMXKY€E OKHCIIEHHSI I'PaTOK Ipu 30epiranHi. JlogaBanHs



MUII'IKY 3MEHIIY€ KOpo3ito Iparok. OAHak, cypMa Mae KaTaliTU4HY Jil0 Ha
€JIEKTPOJI13 BOJIM, 1110 MICTUTHCS B €JIEKTPOJIITI, 3HIKYIOUH MOTEHIIIal PO3KIIaIaHHs
BOJIM Ha BOJICHB 1 KHCEHB J0 POOOUYNX HANPYKEHb T€HEPATOPHOT YCTAaHOBKH.

TepMiHOM «HEOOCITYrOBYBaH1» XapaKTepU3YIOThCS CTapTEpHi OaTapei, Skl He
BUMAararoTh JI0JaBaHHs €IEKTPOIITY MiJ 4yac poOOTH, 3 BUCOKHUMH E€IEKTPHUYHUMU
XapaKTepUCTHKAaMU 1 OUIbII TPUBATUM TEPMIHOM CIYyXOM B TMOPIBHSHHI 31
3BHYaiiHUMU Oarapesmu [1].3BuuaiiHi craprepHi Oartapei MarOTh JOCHUTH BUCOKI
MATOMI €JIEKTPUYHI XapaKTePUCTHUKH, ajlé MarOTh P ICTOTHHX HEIOdiKIiB. B
pe3yJIbTaTl €JEKTPOJI3y BOAM MiJ Yac poOOTH CBUHIIEBOI OaTapei 3HMKYEThCS
PIBEHB €JIEKTPOIITY, 1[0 BUMarae nepiogudnoro (1-2 pasu Ha Micslib) J01aBaHHS
JTUCTUIIHOBAHOI BOAM. EfeKTposiTHe po3KiagaHHs BOJIU BiOYBAE€ThCS MIPH 3apsiLli,
0COOJIMBO IHTEHCHUBHO TMpu Tmepe3apsaani. Kpim Toro, Boga 3 €JIEKTPOJITY
BUITAPOBYETHCS MPU BUCOKUX TEMIIEpATypaxX HABKOJIMUIIIHBOTO cepenoBuina. [1im yac
nepeboiB B poOOTI aBTOMOOUTIIB BIIOYBAETHCS CaMOPO3PAKEHHS (ITOCTYIIOBA
BTpaTa €MHOCTI MPHU TpUBAIIK O€3A1sUIBHOCTI) akyMyJssatopa. CaMOpO3psIKEHHs
moxxe 0ytu 0,5-0,8% B menb. Ili KiHEb CTPOKY CIIy)OH TOOOBHIA caMOpPO3ps
Oatapei Mmoxe 3poctu 10 4%. lle Bumarae momicsyHOl MIA3apsAKA aKyMyJsiTopa
npu 30epiralHi 0aTapeil, HAMOBHEHHUX €JIEKTPOJIITOM.

HeoOxiaHiCcTh NMepioguyHOTO A0/IaBaHHS JUCTUIILOBAHOI BOJIU 1 MIA3apsIIKU
OaTapeil mpu TpuBajIoMy 30epiraHHi 301IbIIy€e 0OCATH TEXHIYHOTO 0OCTYyrOBYBaHHS
B eKCIUTyarallii, BUMAarae JOJaTKOBUX BUTpaT Ha oOJaJHaHHS, 1HCTPYMEHT,
MaTrepiajid, BIANOBIJHI BUPOOHWYI ILIomm 1 kBajidikoBaHui mnepcoHan. Bei mi
TPYJIHOIIl 3 OOCIYrOBYBaHHSIM aKyMYJISITOPIB YCKJIQJHIOIOTHCS TPUBAJIOIO
eKCIUTyaTaIlier0 aBTOMOOLITIB 3a MEXaMH MapKiB.

Tepmin ciyx0u CBUHIIEBUX OaTtapeit 0OMEXYEThCS B OCHOBHOMY KOPO3i€I0
IpaToK eneKTpoiB. KpiM TOro, e1eKTpoIii3 BOAH 3 BUBUIBHEHHIM aKTHBHOTO KHUCHIO
CIpHsIE PUCKOPEHIN KOPO3ii I'PATOK MO3UTUBHUX €JIEKTPOIIB.

[TosBa HeoOcCiyroByBaHux  Oarapeil  cTajia  MOXIJIMBUM  3aBJISKHU
BUKOPUCTAHHIO PEIIITKH 3 CBUHLEBO-KAJbI1€BO-OJIOB'SHUX CIUIaBIB 1 CBHHIIEBO-
CYpPMOBHUX CIUIaBIB 31 3HMKEHUM BMIicTOM cypmu. HeoOciyroByBaHi Oatapei 3
CBUHIIEBO-KAJIBI[IEBO-OJIOB'STHUMU CILJIABAMH BIiJAPI3HSIOTHCS HE TUIBKU HEBEJIUKUM
ra30BUIUIEHHSIM 1 CaMOpO3PSAA0M, alie 1 psiioM 1HIIMX nepesar. L{i 6atapei moxxHa
BCTAHOBIIIOBATH B MICIfX, SIKI HE BUMArarTh JIETKOTO JOCTYMYy JAJSl TEXHIYHOTO
oOciyroByBaHHs. BoHH pijilie BUXOASTH 3 J1aly Yepe3 KOPO3ito IPaTOK eEeKTPO/IIB.
barapei mMaroTh HaWKpallll XapakTEPUCTHKU 3apSAJIKH 1 XapaKTEPUCTUKH PEKUMY
po3psay craptepa [2]. TepMmin ciyx0u Hempaioounx Oatapeit 0e3 noaaBaHHS
enekTpoiTy Moxe apocsaratu 400-500 tuc. roauH.

[cHYIOTH TIEBHI TPYIHOII MPU MPUHHATTI IPATOK IUIACTHUH 13 CBUHIIEBO-
KaJIbI[1€BO-0JIOB'SHUX ~criaBiB. Kaunbiiii Buropae B mporeci Jurta. Tomy
TEXHOJIOTIYHO CKJIaJHO 3a0€3MeUUTH Ay’KE€ HU3BKUI ONTUMAIBHUN BMICT KaJIBI[iIO
(6,66-6,69%) y crmuasi. BmicTt onoBa ctanoButh 0,5-1%. Big BMICTY KambIliio i
0JIOBAa B PEIIITII CIJIaBY 3aJIeKUTh MOTO MIIHICTh 1 aHTUKOPO31MH1 BIACTHUBOCTI.
3MEHIIIeHHs Ta3y 1 MOJIMIICHHS MEXaHIYHUX BJIACTUBOCTEH CBUHIICBO-KAJIbI1EBUX
CIUUIaBIB TAKOX JOCSATA€EThCs AonaBaHHAM 1,5% kaamiro. JoxaBanns 1,25% cypmu
B IUJJACTUHU IPATKU OOMEXKYEThCS YTBOPEHHAM HEOaKaHUX AEPEeBOINOAIOHUX



KpUCTaiB. Y 3B'SI3KYy 3 TEXHOJIOTIYHHUMH TPYJHOIAMA BUTOTOBJIEHHS IPAaTOK
€JIEKTPOJIIB 3 KaJbI[il0, CBUHIIEBOTO CILIaBy 1 0JIOBa, BUKOPHCTAHHS Oarapeil 3
oOMeKeHUM 00CITyrOBYBaHHSM Ha OCHOBI €JIEKTPO/IIB 31 3HIPKEHUM BMICTOM CypMU
B I'paTKaxX. [HTEeHCHUBHICTh Ta30BUJIJICHHS 3HAYHO 3HUIKYETHCS TIIBKH TOJI, KOJIU
BMICT CypMH B PEILITIIl CIJIABY 3HIKYETHCS 110 2,5-3%. AJie BxKe P BMICTI CypMHU
HIkue 4% pI3KO TOTIPUIyIOTHCS JIMBApHI BIIACTUBOCTI CBHMHIIEBO-CYPMOBOTO
CIIaBY, 3HIKYETHCS MEXaHIUHA MIIHICTh I'PaTKH, MIBUAKICTh KOPO3ii €IEKTPO/IIB.
Jns 306epekeHHsT HeOOX1THMX TEXHOJOTIYHHMX 1 €KCIUTyaTallliHUX BIACTUBOCTEH
HU3BKOCYPM SIHUCTHX CIUIaBIB JojaeThbest A0 HuX miab (0,02-0,05%), cipka 1 cenen
(o 0,01%).

Haiikpaiii 6aTapei 3 rpatkamMu eJIeKTPOIIB 3 MAIOCYpM SHUCTUMHU CILIABAMU
MICTSITh 1HII JIETYIOYl JIOJATKH € Maike HeOoOCTyroByBaHUMHU, X04a BOHH MalOTh
JIesIK1 TIPII MOKa3HUKU CamMopo3psiAy MOPIBHSHO 3 OarapesMu, B SIKMX IpaTkKa
BUTOTOBJICHA 3 CBHHIIEBO-KAJIBI[IEBO-OJIOB'STHUX cIUiaBiB. Taki ©Oarapei Takox
MalOTh JTOCUTh BUCOKUU TEPMIH CIIy>KOM 1 HEUYTIUBI JO INTHOOKHUX PO3pAIIB. Y
BITUM3HSHUX HEOOCIIyrOBYyBaHMX OaTapesX B TOPIBHSAHHI 31 3BUYAaHHUMU
OarapesMH BMICT CypMH B CIUIaBl €JEKTPOJIB 3HUXKYeETbcs B 2-3 pasu. lle
MIJBUIIMIO TUCK MOYATKy BUUICHHS BOJHIO 1 BUBIJILHEHHS KUCHIO 1 3a0€3ME4YnII0
nig3apsaaky Oartapei 0e3 rasy HpakTUYHO y BCbOMY Jiama3oHl pPEryJibOBAHHX
TEHEpaTOpiB HAMNPyTrH aBTOMOOUTIB. [HTEHCHUBHICTH CaMOCTIHHOTO pPO3PSALY
akymyssitopa (110 0,08-0,1% nHa 100y) 3HM3MIACS TPUOIN3HO B 5-6 pasiB.

HeobGciyroByBani 0Garapei MOXXyTb OyTH BHUTOTOBJIEHI B T€PMETUYHOMY
BapiaHTl 1 HE MalOTh MPOOOK 3IMBHUX TOPJIOBUH. [Ipu 1IbOMY CTYMiHB PO3PSILY
Oarapei HeMOKJIMBO BU3HAYUTH IILTBHICTIO €NIEKTPOIITY. B3uMKy icHye HeOe3mneka
3aMep3aHHsl  CJNEKTPOJITY  po3psypkeHoi  Oartapei. Tomy — repMmeTruyHiHe
oO0CITyroByBaHl aKyMyJIATOPH OCHAIEHI 1HAUKAaTOpamMu 3apsanku. Komwm 3apsn
3HM)KYETHCS HHXKUE IEBHOTO PIBHS, KOJIP BUJIMMOI IUIIMH 1HAMKATOPA 3MIHIOETHCS.
[le mo3BoJIsi€ peanizyBaTu MepeBaru Kaabll€eBUX OaTapei.
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