NHCTPYKIHUA

O KCIHJIYATAIIUUA TEPMETU3NPOBAHHBIX
CBUHLHOBO-KHUCJIOTHBIX AKKYMVYJATOPOB C
PET'YJIMPYIOILIUMU KJITAITAHAMUAU

Casil



1. Obwue nonorcenusn

1.1 CeoiicTBa 6aTapeii
I'epmeTr3upoBaHHBIE CBUHIIOBO-KUCIIOTHBIE OaTtapen Casil UMEIOT ps OTIIMYHi OT
JPYTUX THIIOB aKKYMYJISITOPOB:
» HeoOcmyxnBaeMocCTh - 6aTtaper TepMETH3NPOBAHBI U ITOJTHOCTHIO TOTOBBI K padore.
JlonuBka Bojbl He TpeOyeTcs.
® Her S!IZ(IQGKTa MNaMATH - HCKOTOPBIC aKKYMYJIATOPLI, HAIIPUMEP, HUKE/Ib-KaAMUCBBIC,
YMEHBIIAIOT CBOI0 €MKOCTh NpH HEMOJIHOM IHKIIE 3apsja-paspsja.
CBUHIIOBO-
KHCJIOTHBIE aKKyMYJISITOPBI CBOOOTHBI OT TAKOTO HEAOCTATKA.
» HeGonbIoit camopaspsn - BeTu4rHa camopaspsizia coctasisiet 2-3% B MecsIl pu
KOMHATHOM TeMIeparype.
 Bosbliye TOKH Harpy3KH - MOCKOJIBKY BHYTPEHHEE COIIPOTHBIIEHHE OaTapen Majo, OHa
CIIOCOOHA OTAaBaTh OOJIBIINE MOIIHOCTH B Harpy3Ky.

* Illupokuii auana3oH pabouyMx TEeMIeparyp - HOMHHAJIbHas pabodas
Temmeparypa
cocrapiisger 20°C, HO Bo3MOkHa pabota B nmuamnazone ot -10 g0 +50°C nmpu 100%
3apsize.

1.2 Cdepbl npuMeHeHust
Axkymymstopbl Casil MOTYyT HCHOJIB30BaThCSI BO MHOTHX c(hepax MPOMBIIUICHHOCTH H
pa3IMyYHBIX MpUOOpax, KakK ¢ IMUKIMYECKOM, Tak U ¢ OydepHoii Harpy3Koii:
* ABapuiiHOe OCBelIeHHE
*  OxpaHHO-IIOKapHBIE CHCTEMBI
* Hcrounuku 6ecriepeOONHOTO MUTaAHUS
* OO0opynoBaHus TeIEKOMMYHUKAITHIA
*  DIIEKTPOHHOE U U3MEPHUTEIHLHOE 000py10BaHUE
*  Urpymixu
+ IlepenBmwxHOE MEAUIIMHCKOE 00OPYIOBAaHHE
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2. 3apaoka

2.1 3apsiaka nmocJe riry0okoro paspsjaa

Barapero MoxHO Ha3BaTh IITyOOKO pa3psKEeHHON/Iepepa3psiKeHHOM, ecl Ipu ee paspsiie
KOHEYHOE HampsKEHHE CTaJ0 MEHEe YeM yKa3aHo B cnerudukanuu. [Ipu 3ToM cpok ciry:KObl
AKKyMYJIITOpA MOXET YMEHBLIUTHCS, MO3TOMY HEOOXOIHMMO HECKOJBKO YBEJIWYUTH NEPUOJ
3apsaa. Ha puc. 1 BHIHO, 4TO B pe3yjbTaTe BO3POCLIET0 BHYTPEHHETO COMPOTHUBIICHUS,
nepBbie 30 MHH. 3apsiIKM TOK 3apsiia OyJeT Maj, MOCTENEeHHO yBenuuuBasch. I[locie sToro

BHYTpEHHEE CONPOTUBIICHUE T14/1a€T, U 3apsAIKa UJET B OOBIYHOM PEeKUME.

IIpouesT Tox Flarnpasresie
apAna FAPANA arana
(#2) (Ciot) (v)
1 — 0,25 — 16,0 Japanras
EMEOCTE
80— 020 -
EXY Hanpazennse
EHGELEY
[ N
12,0 II
o /010 T
o 4+ 005 10,0
Tomx aapana
1] 2 4 & 2 w1z 14 16 18 20 22 (k)

Puc. 1. I'padux 3apsina 6arapeu mocie riy0okoro paspsia.

2.2 Orpann4eHue 3apsiTHOTO TOKA

Ha HavanbHOM 3Tane 3apsiku 4epe3 paspskeHHYH0 0aTapero MpoXOJuT OONbIION TOK.
Ileproanyecky OH MOXET CTaTh MPUYMHON CIMIIKOM BBICOKOTO HarpeBa akKyMyJsTopa,
KOTOpBIII MOJKET BbIBeCTH Oarapero u3 crpos. IloaToMy Ha HauaabHOM 3Tamne 3apsaKu
HEOOXOJMMO OTpaHMYMBATh 3HaueHHe 3apsiHoro Toka 1o O.3C wim HUXKe mpu 3apsne
MOCTOSIHHBIM HaIPSHKEHUEM.

2.3 TemnepaTypHasi KOMIICHCAILUSA

DNeKTpOXUMHUYECKas AaKTHUBHOCT, B Oarapee BO3pacTaeT MpU  YBEIUYECHUU
TEMIIEpaTypbl U YMEHBIIIAETCSl C ee TMOoHWKeHneM. [loaToMy, mpu yBenndeHun paboueit
TeMIIepaTypbl HEOOXOAMMO YMEHBIIATh 3apsIHOE HAIMpPsDKEHHE, YTOOBI HE IMPOU30IILIO
nepe3apsga. [Ipy MOHMKEHWW TeMIlepaTypbl 3apsAaHOE HamNpsHKEHHE HEo0X0IuMO
YBEJITMYNBATh.

Ucnonb3oBanue 3apsaHbIX YCTPOWCTB C TeMIEpaTypHOW KOMIIEHCALUUeW SIBIsETCS
CaMbIM TIPEANOYTHTEIHLHBIM BAPHAHTOM, MTPOUISIONIAM CPOK CITYy>KOBbI OaTapeu.

3HaueHue TeMIiepaTypHoro ko3 duirenta ajis 6-Tu BOJIbTOBBIX akKyMyJsiTopoB Casil
cocraisier 10MB/°C (mns 6ydepHoro pexxnma) u 15mMB/°C (1t HUKIAYECKOTO pexnMa).
Puc. 2 noka3biBaeT 3aBUCHUMOCTb MEXKIY TEMIIEPATypOd U 3apsAIHBIM HANpPsLDKEHHEM, KAk
i 0y epHoro, Tak M sl HUKIMYHOTO PEKUMOB.
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Hna 128 Mna 5B Jna 2B
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Puc. 2. I'paduk 3aBUCUMOCTH MEXTy TEMIIEPATYpPOH U 3apsTHBIM HAIIPSHKCHUEM

3. Pa3psaouvie xapakxmepucmuku

3.1 Pa3psiiHbIe XapaKTEPUCTUKHU NIPH PA3JIHYHBIX CKOPOCTAX pa3psjaa

EmkocTe OaTapedi TpuM HWCHOJIB30BAaHWUHM 3aBUCUT OT CKOPOCTH paspsga. EmKocTh
akkymyssatopoB Casil onienuBaercs mo 20-TH 9acOBOI CKOPOCTH pa3psizia, KOTOpasi CUUTAETCs
HOMHUHAJIBHOM. Prc. 3 mokasbIBaeT paspsIHble XapaKTEPUCTUKU NPU Pa3IMUHBIX CKOPOCTSX
paspsaa

Hna 128 laa 6B
Gampedt  Gamapedi

134 &5
12 + 0
) i5
01T 009N 0,050 500
[ 50
25 50
9+ 45 XY
2,50 1M 2,0 7pA 1,030
g4 a0
oL 4]
i 2 3 3 10 el i [2li] 2 3 i 1 Mo i

E( MR ;I.‘: SCKE _)|

Puc. 3. I'paduk pa3psaHbIX XapaKTEPUCTHK IPH PA3IMYHBIX CKOPOCTSX paspsia
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BryTperses conpoTHBREHEE, (v

3.2 KoHeyHOoe HANpAXKEeHHNE NPHU pa3psaae

Pa3psaanblii TOK, Koneunoe [Ipu paspsine KOHEUHOE HAMpPSKEHHE HA
A Hanpsikenue, B/3j-1 Oarapee He JOJDKHO OBITh HWKE, YeM
<0.2C 1.75 yka3aHo B Tabnuue 1. B npotuBHOM cityuae
0.2 - 0.5C 1.70 MPOUBOUJIET Tepepaspsii, KOTOPBIM MOXKET
0.5-1.0C 1.60 IIOBPENUTH aKKYMYJIATOD.
>1.0C 1.40

Tabmuma 1. KoneuHoe HampsbkeHHe mpu

paspsize.

3.3 TemneparypHublii 3¢ ekt

[loBpienne pabodeil TeMmreparypbl Bi€YeT yBelW4YeHHE eMKOocTH Oarapeu. Ha puc. 4
MOKa3aHbl TeMIepaTypHble 3aBUCUMOCTH. Bo wu3bexanue mMoBpexkAeHUs Oarapen He
PEKOMEHYEeTCsl UCIOIb30BaTh ee pu Temineparypax Huxe -10°C u Boie +40°C.

(%)
120

10

EMEOCTE

40

% =

Tesmneparypa: 20°C
Paspa i ros: 0050

=20 -10 0 10

30 40 30 & (°C)

Puc. 4. 3aBucUMOCTb eMKOCTH OaTapeu OT pabodei TeMIepaTyphbl.

3.4 3MeHeHNsI BHYTPEHHEr0 CONPOTHBJICHUSA
Ha puc. 5 nokasansl rpadyku BHyTpEHHET0 cOnpoTuBIeHUs OaTapen Casil, uaMepeHHoe

Ha yactore 1000 I'm.

Hanpa-

ACEHHE,

B

6,5

6,0

Harpskenne

10 wacos

ConporuaneHie

0 2 - 6 B 10

12 14 & 18 200 {ugcw)

Puc. 5. 3aBucUMOCTs BHYTPEHHETO COMTPOTHBIIEHHUS OT CTETIEHH pa3psiia
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BuyTtpennee conporusnenue 6arapeu Casil HauMeHbIee, KOTJa aKKyMyJIsTOp
HOJTHOCTBIO 3apsbKeH, Jajiee MeAJICHHO BO3pACTaeT B IPOLIECCE pa3pse U pe3Ko

yBeIUUIMBaETCS Ha (UHATBLHOM CTauu paspsaa.

4. Xpanenue

4.1 Camopaspsa

Ha puc. 6 mokazana 3aBUCHIMOCTbh MEKIY BPEMEHEM XpaHEHHsI 0aTapen U OCTaTOYHOM
€MKOCTBIO IIPH pPa3/IMYHBIX TEMIICPATYpax.

{¥a)

100

=l
=

[E]
h

i
u

]

s} Q

12 13 18 (mec)

Puc. 6. 3aBUCMMOCTb OCTaTOYHOM €MKOCTH OaTapeu OT BPEMEHH XpaHEHHUs

Benuunna camopaspsina akkymyisitopoB Casil cocraisier okono 3% B mecsIl nmpu
teMriepatype xpanenus 20°C.

4.2 Cpoxk xpaHeHus

[Ipu nonrom xpanenuu 6arapeu 0e3 NOA3aPAAKU Ha OTPULATENbHBIX MJIACTHHAX
oOpa3yercs cynb(haT CBUHIIA. DTOT MPOLECC Ha3bIBaeTCs cyibdarauueil. [loBbimenue
TeMIepaTyphl XpaHeHUs yObICTpsieT cybgaTanuio. [IockoibKy cyabdhaT CBHHIIA SBISETCS
JMRJIEKTPUKOM, TO CyJib(paTalus yMEHbIIAeT 3HaueHHEe MAaKCUMAJIbHOTO TOKa pa3psa.

Temneparypa BpeMs xpaneHust
0°- 20°C 12 mec
21°-30°C 9 mec
31°- 40°C 5 mec
41° - 50°C 2.5 mec

Tabnuma 2. MakcUMasIbHBIN CPOK XPAHEHHS
IIPY pa3HbIX TEMIIEPATYpPaX.

Xpanenue OaTapen IpH
TeMIepaTypax BbIllle, YeM YyKa3aHO B
Tabnuie 2 MOMXKET MPUBECTU K
COKpaILEHHIO CpoKa ciyObl. batapeu
HEOOXOUMO XpaHHUTh B CYXOM,
NPOXJIaJTHOM MECTE.
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4.3 OcTaToO4YHAA €MKOCTD
[Tpubnu3uTenEHOE 3HAUYCHNE EMKOCTH OaTaper MOYKHO y3HATh 110 HAMPSKCHHIO
XOJOCTOI'O Xo0A4a. I[aHHaH 3aBUCUMOCTD ITOKAa3aHa Ha pI/IC. 7

Mna 128 Hons 6B
Gat :j[]l_‘i':.'. B Garapeii, B

14.0 — 7.0

20 — B0

[Mpw 20°C

A
LA

oo —+ A0
0 i 40 ] Bl 100 (%a)

Puc. 7. 3aBUCHMOCTh EMKOCTH OT HAIIPSKEHUS XOJIOCTOTO X0/1a

4.4 JlonoJIHUTEJIbHAS MOA3aPSAKA

B nporecce xpanenust 6arapeil HEOOX0AUMO MPOU3BOJUTE JONOIHUTEIBHYIO O3aPSIKY,
€CIIM OCTaTO4Has eMKocThb crana MeHee 80%. B Ttabmume 3 yka3zaHbl JOIOJHHUTENIbHBIE
3apsIHBIEC MHTEPBAJIBI U METOBI IIPU PA3HOU TEMIIEpaType XpaHEHHUs.

TemmnepaTtypa XpaHeHUsI Pexomennyemblii nHTEpBaT | PexomenayeMblil MeTon
No3apsAKH NoI3apAIKH
<20°C KaxKJible 6 MecsIeB 16-24 yaca OCTOSTHHBIM
HarnpsbxkeHuem 2.275
B/anement
20° - 30°C KaxkJiple 3 MecsLa 5-8 4acoB MOCTOSITHHBIM
HamnpsbxeHuem 2.34
B/anement
>30°C n3beraiTe XxpaHeHUs 5-8 4acoB MOCTOSIHHBIM
HanpsbkeHueM 0.05CA
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5. Cpok cayacowt

5.1 KosinuecTBO HUKJIOB
CaMblii T1aBHBIN GakTop - 3TO TIyOWHA pa3psiaa, OT KOTOPOTO 3aBHCHUT KOJIMYECTBO
IIUKIIOB 3apsiaa-paspsiaa. Ha puc. 8 mokazaHna 3Ta 3aBUCUMOCTb.

Emkocte, %o

Tok paspaga 020
120 Koneunoee nanp.: 1.7 Blan-1
Tok sapana 010
Temneparvpa: 20-25°C
100
B0
Iviea
paspana
40 1 00%% I iivBeiea
paIpaIa ImviGiang
il 1 paspEIa
20 30%%
i 200 400 o SO0 1 000 (Kom-s0 WHER0E )

Puc. 8. KomndecTBo UKIIOB MpH pa3HOU TIIyOMHE paspsiia

5.2 Cpoxk cayx0bI B 0yepHOM pexume
Barapeu Casil moryt padorats B Oydheprom pexume 10 S net. Cpok ciry>kObl B TAKOM
pexXUME 3aBUT OT TeMneparypsl (puc. 9).

Cpox

Corvaiiel,

O

0.5

20 30 40 30 (")
Puc. 9. 3aBucumocTs cpoka ciry>k0bl Oatapeii B OypepHOM peKuMe OT TeMIepaTypsl
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6. I'abapumot u munopazmepuol

Emxocth IIpHU KOHCYHOM HaIIp.

Hamp

1.75 B/an-t

1.6 B/an-T 1.4 B/an-t

59

B Au Au Au Au MM MM MM KT
CA 613 6 1,30 1,02 0,83 0,41 97 24 51 0,33 B
CA 632 6 3,20 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 690 6 9,00 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 2,00 B
CA 1270 12 7,00 6,20 5,40 3,10 151 65 95 2,62 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 26,0 224 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
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
Pacmionoxxenne KjieMm
Tuo A Tun B Tun C Twun D Tun E
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