NHCTPYKIUA

IO OKCIVIYATAIMUU TEPMETU3UPOBAHHBIX
CBUHIOBO-KHUCJIOTHBIX AKKYMYJIATOPOB C
PEI'YJINPYIOLLIUMU KJTAITAHAMHA

Casil

00O "Jueprus", Poccus



1. Obwue nonoxcenusn

1.1 CBoiicTBa 0aTapei
I'epmeTn3npoBaHHBIE CBUHIIOBO-KUCIOTHBIE OaTapen Casil UMEIOT psii OTIIMYHIA OT
JPYTUX THIIOB aKKyMYJISITOPOB:

* HeobGcmyknBaeMocTh - 6aTapen TepMETH3NPOBAHBI U TIOJTHOCTHIO TOTOBBI K paboTe.
JonmBka Bobl He TpeOyercs. Micnonb3oBaHue coBpeMeHHOM TexHoornn AGM
(Absorbed Glass Mate) , B KOTOpOii B Ka4eCTBE CEMapaTOPOB UCIIOJIB3YETCS TIOPUCTOE
CTEKJIOBOJIOKHO, TIO3BOJISIET JIEKTPOIUTY HAXOAUTHCS HCKIIOUHUTENFHO B CBSI3aHHOM
cocrostaun. [Tpu sTom GaTapen CASIL MOTYT 9KCILTyaTHPOBATHCS B PA3TMIHBIX
MOJIOKEHUAX OTHOCUTEIIFHO TOPU30HTA, a HE TOJIBKO KJIIEMMaMHU BBEPX, KaK Y OOBIYHBIX
Oarapeit Takoro THIA.

* Her sddexra namsaTy - HEKOTOPbIE aKKYMYJISITOPBI, HAIIPUMEP, HUKEIb-KaIMHUEBBIE,
YMEHBIIIAIOT CBOIO EMKOCTh NpPU HETOJHOM IHWKJE 3apsaa-paspsia.
CBHHLIOBO-

KHCJIOTHBIE aKKyMYJISATOPBI CBOOOIHBI OT TAKOTO HEJJOCTATKA.

» HeOGoubioii camopaspsn - BeIWIrHA caMmopaspsiia coctapiser 2-3% B MecsIl npu
KOMHATHOM TEMIIEPATYPE.

* DBosblime TOKK Harpy3Ky - MOCKOJIBKY BHYTPEHHEE COIIPOTHUBIICHHE OaTapen Majo, OHa
CrocoOHa OT/IaBaTh OOJBITHE MOIITHOCTH B HArPy3KY.

» Illwpokuit nmama3oH paboYMX TeMIepaTyp - HOMHHaJIbHas pabouas
TemIeparypa
cocrasisieT 20°C, Ho Bo3MoykHa pabota B muanazone ot -10 mo +50°C mpu 100%
3apsje.

1.2 Cdepsbl npuMeHeHUs
Axkymysstopbl Casil MOTyT HCTIOIB30BaThCS BO MHOTHX c(hepax MPOMBIIUIEHHOCTH U
Pa3TUYHBIX TPHOOpax, KaK ¢ MUKINIECKOH, TaK U ¢ OypepHOit Harpy3KOu:
* ABapuiiHoe OCBellleHHE
*  OXpaHHO-TIOKAPHBIC CUCTEMBI
* Hcrounuku 6ecniepeOOMHOTO MUTAHUS
* OOopynoBaHus TeIEKOMMYHHUKAITHI
*  DIEKTPOHHOE U M3MEPHUTEIBHOE 000pyI0BaHUE
*  Urpymku
* IlepenBmxHOe METUIIMHCKOE 000PYyI0BaHNE
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2. 3apaoka

2.1 3apsiaka nocJe ri1y0ookoro paspsiaa

barapero MokHO Ha3BaTh TITYOOKO pa3psuKEHHON/TIepepaspsKeHHOM, €CITU TIPH €€ pas3psie
KOHEYHOE HampspKeHHE CTajJo MeHee ueM yKas3aHo B cnenudukanun. [Ipu sToM cpok ciyxObl
AKKyMYJIATOpa MOXKET YMEHBLIUTHCS, MIO3TOMY HEOOXOAWMO HECKOJBKO YBEIHYHUTH HMEPHO]
3apsana. Ha puc. 1 BuaHO, 4TO B pe3ynbraTe BO3POCLIETO BHYTPEHHEIO COIPOTHBIICHUS,
nepBbie 30 MHUH. 3apsSAKH TOK 3apsaa OyaeT Mall, MOCTENEeHHO yBennduBasch. [locie 3Toro
BHYTPEHHEE CONPOTUBIICHHUE MAJAET, U 3aps/IKa HJIET B OOBIYHOM pEXUME.

[MpouesT Tok Hanpaskese
Jpana aapAIa AN
(¥=) (Cio) (V)
100 <+ 025 + 160 Fapanuas
EMEDCTE
B —/— 020 /4
14,0 Hanpasenne
JapEma
6 —+ 015 4
12,0 ll
4 T 010 T
20 + 060 4 10,0
Tk zapsma
1] 2 4 G 2 mw 1z 14 16 18 20 22k

Puc. 1. I'padux 3apsaa 6arapeu nocie riry0oKoro paspsja.

2.2 OrpaHnyeHue 3apsiTHOTO TOKA

Ha nauyanbHOM 3Tame 3apsaKu yepe3 pa3psHKeHHYI0 0aTapero MpOXOIUT OOJIBIION TOK.
[Tepnoauueckn OH MOXET CTaTh NMPUYMHOM CIMIIKOM BBICOKOTO HarpeBa akKyMyJsiTOpa,
KOTOPBIM MOKET BhIBeCTH Oartapero u3 crpos. [losToMy Ha HayaabHOM 3Tare 3apsiiKd
HEOOXOJMMO OTpaHWYMBATh 3HadeHHWe 3apsmaHoro Toka a0 O.3C mnm HWXKe MpH 3apsie
MIOCTOSIHHBIM HAaIPSKEHHEM.

2.3 TemnepatypHasi KOMIIEHCALIUS

DNEeKTpOXUMHYECKass aKTUBHOCTb B 0OaTapee BO3pacTaeT IMpH  YBEIMUECHUHU
TEeMIIEpaTypbl U yMEHbLIAeTCS ¢ ee MoHkeHueM. [loatomy, npu yBenuueHuu padoueit
TeMIepaTypbl HEOOXOAMMO YMEHBLIATh 3apsAAHOE HAIpPsDKEHHE, YTOOBl HE IMPOU30ILIO0
nepe3apsana. [Ipy NOHMKEHHWH TeMIlepaTypbl 3apsiIHOE HaIpsDKeHHE HEoO0XOAUMO
YBEJIUYUBATh.

Hcnonb3oBaHue 3apsIHbIX YCTPOMCTB C TEMIIEPATypHOU KOMIIEHCAIMEH SBIsEeTCS
CaMbIM MPEMOYTUTENILHBIM BAPUAHTOM, MPOJUISIONIUM CPOK CIYKObI OaTapeu.

3HaueHue TeMIepaTypHoro kodguimenTa s 6-Ti BOJIbTOBBIX akKKyMynaTopoB Casil
coctaBisier 10MB/°C (s Oydeproro pexuma) u 15mMB/°C (a1 HIUKINYECKOTO pexuMa).
Puc. 2 noka3biBaeT 3aBUCHMOCTb MEXKIY TEMIEPAaTypOl U 3apsIHBIM HAIpPSLKEHUEM, Kak
i 0ydepHOro, Tak M sl HUKJINYHOTO PEKUMOB.
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Jna 12B Hna 5B Jna 2B

DaTapedi Darapeit FNEMEHTOR
(B) (B) (B}
156 — T8 — 26
150 — 75 — 75
14,4 — 72 — 34
13,8 — 6559 — 2.3
BydhepHiin
e
13,2 — 66 — 2,2

10 0 1] 0 30 40 50 al (*C)

Puc. 2. I'paduk 3aBUCUMOCTH MKy TEMIIEPATYPOIl U 3apsAIHBIM HANPSKEHUEM

3. Pa3paonvie xapaxmepucmuku

3.1 Pa3psiiHble XapaKTePUCTUKHU MPH PA3JIUYHBIX CKOPOCTSIX pa3psiaa

EMxocTh 6aTapel71 IOpru HCIHOJb30BAHHMU 3aBUCHUT OT CKOPOCTH paspsaaa. EMxocTh
AKKYMYJIATOPOB Casil OLICHUBACTCA 110 20-Tu yacoBoH CKOPOCTH pa3psaga, KOTopass CHUTACTCA
HOMHUHaJIbHOHU. Puc. 3 mokasbIBaeT pPaspAAHbIC XapaKTCPHUCTUKU IIPU Pa3JIMYHBIX CKOPOCTAX
paspsna

Haa 128 flaa 6B
Gamipedt  Gamapedi

IR

0 0TCeh 009 CA 0,050 504
O 30
0,250 A
&+ 4.5 [EA TR
2,50 1M 2,0 zpA (BTN
54 40
oL 4] |
] 2 3 i 1 20 i [eli] 3 3 3 1 M 30

E( TR ;I.—: SILCkE 4)|

Puc. 3. I'paduk pa3psaHbIX XapaKTepUCTUK MPU Pa3TMIHBIX CKOPOCTAX pa3psaaa
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BiyTpenses conpotHerenie, Owm

3.2 KoHeyHoe HanpsikeHNe NMPHU pa3psae

Pa3psaanblii TOK, Koneunoe
A Hanpsikenue, B/ja-t
<0.2C 1.75
0.2 -0.5C 1.70
0.5-1.0C 1.60
>1.0C 1.40
Tabmuma 1. KonedHoe HampspkeHUE TMIpH
paspsze.

3.3 TemnepartypHblii g dekT

ITpu paspsiie KOHEUYHOE HaIpsDKEHHE Ha
Oarapee HE JODKHO OBITH HIDKE, YeM
yka3aHo B Tabnuue 1. B mpotuBHOM ciydae
MIPOU3OUIIET Tepepaspsii, KOTOPBIA MOXKET
MOBPEIUTH AKKyMYJISITOP.

[ToBwimenune paboyeil TemrepaTypbl BIedeT yBenmueHHe emMKkocth Oatapen. Ha puc. 4
NOKa3aHbl TEeMIIEpaTypHBIC 3aBHCUMOCTH. Bo wu30exaHune moBpexaeHHs OaTapen He
PEKOMEH IyeTCsl UICTIIONIb30BaTh ee Mmpu Temieparypax Huxke -10°C u Boimre +40°C.

{(%a)
120

100

EMEOCTE

40

%zzzz

Tesmneparypa: 20°C
Paspaannit Tos: 0030

=20 -10 0 10 20

30 40 30 ol

Puc. 4. 3aBrucuMocTh eMKOCTH OaTapeu oT paboueil TemrnepaTyphl.

3.4 3MeHeHUsI BHYTPEHHEr0 CONMPOTHBJIEHUS
Ha puc. 5 moka3ansl rpaduku BHyTpEHHETO conpoTuBieHus 6arapen Casil, namepeHnoe

Ha yactore 1000 I'm.

Hanps-

HEHHE,
B
140 7T

120 =

100 —+

&80

3 uaca

Harpskerne

10 wacon

20 macon,

[EETHEY]

[ A o 5,0
40 —+
4.5 Conporaenesne
m T
4.0
0 2 4 6 & 10 14 16 18 20
Puc. 5. 3aBucumocTn BHYTPCHHETO COIIPOTUBJICHUSA OT CTCIICHU pa3pAaia
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BryTpennee conporusienne 6arapen Casil HauMeHbIee, KOraa akKKyMyJISITop
TIOJTHOCTBIO 3apsDKeH, Jlaliee MeJUIEHHO BO3pacTaeT B IpoLiecce paspsiae U Pe3Ko

YBEIMYMBACTCS HA QUHATBHON CTaIUH pa3psa.

4. Xpanenue

4.1 Camopa3spsj

Ha puc. 6 noka3zana 3aBUCUMOCTb MEXJly BpEMEHEM XpaHEHHUs1 OaTaper U OCTaTOUHOM
€MKOCTBIO IIPU Pa3INYHbIX TEMIIEpATypax.

[°'".;u:|

100

i
u

0

s} Q

12 15 I8 (mec)

Puc. 6. 3aBUCHMOCTH OCTaTOYHON €MKOCTH OaTapen OT BpeMEHH XpaHEeHUs

Benuunna camopaszpsaa akkymynaropoB Casil coctasisier okoso 3% B Mecsll mpu
temmeparype xpanenus 20°C.

4.2 Cpok xpaHeHUA

[Tpu nonrom xpaneHuu Gatapen 6e3 MOA3APSIKY Ha OTPUIIATEIBHBIX ITACTHHAX
oOpa3yercs Cyiab(aT CBHHIIA. DTOT MPOIECC Ha3bIBaeTCs CyibdaTarueid. [loBpienne
TEMITEpaTyphl XpaHeHHs YObICTpseT cyabdaranuio. [IockobKy Cynbdar CBHHIA SIBISETCS
IHMAIIEKTPUKOM, TO CyNb(haTanys yMEeHbIIaeT 3Ha9YeHIe MaKCHMAIILHOTO TOKa pa3psia.

Temnepatypa Bpewms xpaneHus
0° - 20°C 12 mec
21°-30°C 9 mec
31°- 40°C 5 mec
41° - 50°C 2.5 mec

Tabnuna 2. MakcUManbHBIA CPOK XpaHEHUS
IIpU pa3HbIX TEMIIEpATypax.

Xpanenue Oarapen mpu
TEeMIIepaTypax BbIIIE, YE€M YKa3aHO B
Tabnuue 2 MOXKET IPUBECTH K
COKpalIeHHIO cpoka ciykObl. batapeun
HEOOXOJUMO XpaHUTh B CYXOM,
IIPOXJIATHOM MECTE.
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4.3 OcTaTo4HAq eMKOCThH

[Tpubnu3uTenbHOE 3HAUCHUE EMKOCTH 0aTaper MOYKHO Y3HATh IO HAIPSKEHUIO
XO0JIOCTOTO X0/a. JlaHHas 3aBUCMMOCTb NTOKa3aHa Ha pHcC. 7.

Hna 12B Ha 6B
Garapeil, B Garapeil, B

140 — 7.0

130 —T &3

12,0 — f.00

IMpw 20°C
1.0 — 5.5
o0 — 5,0
0 20 40 b B0

100 (%)

Puc. 7. 3aBUCHMOCTb €EMKOCTH OT HAIpsKCHUA XO0JIOCTOroO Xoaa

4.4 JlonmoJHUTEJIbHAS MOA3aPsiAKa

B MpoUECCC XPaHCHUSA 6aTapeI7I H606XOI[I/IMO IMPOU3BOAUTH AOIIOJHHUTECIBHYIO IIOA3AaPAAKY,
€CJIn ocTaroyHasds EMKOCTh CTaJla MCHEEC 80%. B Ta6m/1ue 3 YKa3aHbl OOIIOJIHUTCIIbHBIC
3apsAaHBIE MHTEPBAJIBI M METOBI PH PA3HOM TEMIIEpATypE XPaHEHUS.

Temneparypa xpaHeHHs Pexomenayembiii uaTepBaJ | PekoMeHnayemMbli MeTOox
MOA3APSAKA MOA3APSIAKA
<20°C KaXJIble 6 MecsIeB 16-24 yaca MOCTOSTHHBIM
HarnpsikeHuem 2.275
B/anement
20° -30°C Ka)kIple 3 MecAala 5-8 4acoB NOCTOSAHHBIM
HarnpsbkeHuem 2.34
B/snement
>30°C n3beraiTe XpaHeHUS 5-8 4acoB MOCTOSTHHBIM
Hanpsbkenuem 0.05CA

ctp.7u3z 9




5. Cpok cayscowl

5.1 Kon4yecTBO IUKJIOB
Camblii raBHBIN (QakKTop - 3TO TITyOMHA pa3psaa, OT KOTOPOTo 3aBUCUT KOJIMYECTBO
IIUKJIOB 3ap>1)1a-pa3pﬂ11a. Ha pI/IC. 8 IIOKa3aHa 5Ta 3aBUCUMOCTD.

Emkocte, %

Tok paspaga: 0.2C
120 Koneunoe nanp.: 1.7 B/an-t
Tox 2apana: 010
Temneparvpa: 20-25°C
1]
20
60
I'mvBiHa
paspaa
40 1 003 Iy GetHa
paspEma IimviGigna
50g paspaaa
20 3%
i 200 400 600 200 1000 {kon-80 LHEOR)

Puc. 8. KonmndyecTBO IIUKIIOB TIpH pa3Hoi TITyOnHE pa3psaa

5.2 Cpok ciy:x0b1 B 0y(hepHOM peKkuMe
Bbarapen Casil moryt paborats B Oydeprom pexume 110 S net. Cpok Ciry>kObl B TAKOM
pexuMe 3aBUT OT Temreparypsl (puc. 9).

Cpox

crrrbing,

IO

0.5

20 30 40 50 (")
Puc. 9. 3aBucHMOCTE Cpoka CTy>KOBI OaTapeil B OyhepHOM pekKHME OT TEMIIEPaTyphl
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6. I'abapumol u munopazmepol

EMkocTh P KOHCYHOM Harip.

Hamp Pazmepst Pacroso-
1.75 B/an-t 1.6 B/aa-t 1.4 B/an-t JKCHHUC
KIIEMM
104
B
CA445 4 4.5 4,05 3,83 2,7 47 47 100 0,6 B
CA 613 6 1,30 1,02 0,83 0,41 97 24 51 0,33 B
CA 633 6 3,30 2,82 2,26 1,22 123 32 60 0,60 B
CA 645 6 4,50 3,90 3,25 1,84 70 47 101 0,82 A
CA 680 6 8,0 7,80 6,61 3,88 151 50 94 2,10 B
CA 1213 12 1.30 1.02 0.83 0.41 97 43 53 0.58 G
CA 1222 12 2,20 1,90 1,65 0,83 178 34 60 0,93 B
CA 1233 12 3.30 2.83 2.27 1.24 134 67 60 1.30 D
CA 1250 12 5,00 4,35 3,82 2,05 90 70 101 1,8 B
CA 1272 12 7,20 6,24 5,43 3,12 151 65 95 2,05 D
CA1290 12 9,00 7.65 7.23 5.1 151 65 95 2,34 D
CA 12120 12 12,0 10,5 9,10 5,80 151 99 96 4,00 D
CA 12180 12 18.0 14.9 12.7 7.60 181 76 167 6.10 C
CA 12260 12 26,0 22,4 19,1 10,3 166 175 125 9,07 C
CA 12400 12 40,0 35,1 30,2 16,5 197 165 170 14,0 C
CA 12650 12 65,0 56,5 50,0 30,1 350 167 178 26,0 B
CA 121000 12 100,0 86,0 72,0 45,0 415 173 224 34,0 B
CA121200 12 1200 | 114.3 111.0 57.4 415 173 224 375 B
CA 121500 12 150.0 | 132.0 116.0 69.0 495 205 209 54.2 E
CA 122000 12 200,0 175,0 148,0 93,0 497 258 209 67,6 E
CA122500 12 200,0 183,2 156,7 102,2 520 268 220 73,0 E
Pacnonosxenue xkiieMm
Tuno A Tun B Tun C Tun D Tun E

O O + O --
+ - + -
O O O O - O+
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