CpaBHuTenbHoOe TecTupoBaHue batapen CR2032, ncnonbayembix
Anga nutaHua teroB WST-#

O6OLwWume nonoxeHus

B pamkax p[aHHOro TecTMpoBaHMA u3yyanucb paboune XapaKTepuCTUKK
nutueBblx 6Gatapen Tunopasmepa CR2032 pasnuyHbix npoussogutenen. C
uenbo onpegeneHus Hauboree NpeanovTUTENbHbIX Cpeau  HUX  Ans
MCMNOMNb30BaHNS B KayecTBe anemMeHToB nuTaHusa ans TeroB WSR-#. [pu atom
CpaBHMBanNuCb Takue napameTpbl AMCKOBbIX NUTMEBLIX Oartapen pasnuuHbIX
MapoK, Kak HarnpsbKeHue Mof Harpy3kow Npu pasnuyHbiX Temnepartypax u Bpems
paspsga A0  MWHMMAanbHOro  JOMYCTUMOrO  YPOBHSA  HanpskeHusa. B
CpaBHUTEMbHBIX TecTax y4vacTeoBanu cnegywowmne 6Gatapen: DURACELL,
Energizer, FocusRay, GP, Panasonic, VARTA, RENATA n gBa Buga 6atapen mapku Maxell. Xapakrepnctmkm
GaTtapen, yka3aHHble Npon3BoanTeNsiMUY, NpuseaeHsl B Tabnuue 1.

Tabnuya 1. Xapakmepucmuku 6bamapel, yKkazaHHble rpoussodumensmu.

HoMuHanbHasa eMkocTb Pabouui
Mapka VAU ' TemnepaTypHbIN Bpems paspsga oo yposHsa 2,7 B
AnanasoH
450 4 npu 21°C n Harpyske 6,5 KOm
DURACELL - -20°C...+54°C
1100 4 npu 21°C un Harpy3ske 15 KOm
Energizer 240 MAvY (21°C, 15 KOwm) - 1150 4 npu 21°C un Harpy3ske 15 KOm
FocusRay - - -

GP 210 MAvY -30°C...+65°C 1100 4 npu 23°C un Harpy3ske 15 KOm
Maxell (1)* 220 MAvY - 1000 4 npu 21°C un Harpy3ske 15 KOm
Maxell (2)** 220 MAvY - 1000 4 npu 21°C un Harpy3ske 15 KOm
Panasonic 220 MAvY -30°C...+60°C 1000 4 npu 20°C un Harpyske 15 KOm

VARTA 230 MAvY (21°C, 6,5 KOm) -20°C...+70°C -
RENATA 235 MAy (21°C, 6,5 KOm) -40°C...+85°C 1200 4 npu 23°C n Harpyske 15 KOm

* _ nponssoacTeo Kutai
** _ nponasoacTBo AnoHus

OcHoBHas YacTb aHepriumn notpebnsietcs Teramm WST-# BO BpEMS UCMOMHEHNSI UMW NEPUOSNYECKUX N3MEPEHUI U
nepegayvm nonydeHHbIX pesynbTaToB K MeHemxepy. [Npun aTom BpeMsi npeobpasoBaHua coctaensaeT go 60 mc, a
TOK NOTpebneHus B 3aBUcCUMoOCTM OT Tuna Tera WSR-# MOXeT MMeTb 3Ha4yeHne B gnanasoHe ot 0,5 MA oo 1,5 MA.
Tern WSR-# paboTocnocobHbl Npu MUHUManbHOM HanpshkeHun nutanusa 2,5 B. Mcxoga n3 aTux nokasaTenen, u
OCYLLECTBNANOCL TeCTMpoBaHne 6aTapen CR2032.

HanpsixeHue noa Harpy3komn

BenvuumHa HanpskeHUst XOMoCTOro Xoda HOBOrO 3reMeHTa MUTaHusi, MO CYLIeCTBY, FOBOPUT JWWb O €ro
UCMPaBHOCTA W MOYTU He HeceT MHdopMauuyM O paGoTe MoA Harpyskoi, YTO Kak pas U BaXKHO B MPAKTUYECKMX
NMPUMEHEHNSX, KOrga TOK Harpy3kuM COMOCTaBUM C HOMWHanbHbIM 3HadeHveM (~0,2 MA ans daHHOro Tuna
GaTapei). [pu NOOKMIOYEHUM Harpy3kM HanpsbkeHve 6Gatapen nafaeT Uu3-3a  HEHYNIEBOrO  BHYTPEHHEro
COMPOTUBIIEHVS] 3NEKTPOXUMUYECKOW SYENiKM, KOTOpOe, B CBOK O4vepedb, 3aBWCUT OT TemnepaTtypbl, CTEneHu
paspsiaa M BpeMeHu xpaHeHust 6aTapen. B xone uccrnenoBaHns oUKCUpoBanch MUHUMYMbI HanpsbkeHus (UHmIn)
Ha HOBbIX GaTapesx npu MOAKMHYEHUN OBYX HOMMHAMOB HArpy3ok Ha Bpemsi 1 C Npu pas3nuyHbIX TemnepaTypax.
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Mony4yeHHble faHHble npegcTaeneHbl B Tabnuue 2 u Tabnuue 3. Takke NpuBEAEHbl 3HAYEHUS HanpshKeHUs
xonoctoro xofa (Uxx) 6aTapel, NpakTU4YeCKN HE MEHSIBLLUMECS C TEMMNepaTypon.

Tabnuua 2. HanpsixxeHue 6amapel rpu NOoOKMoYeHUU Hazpy3ku cornpomueneHuem 6,2 KOM npu pasnu4yHbIx
memrnepamypax.

UHmin, B npu RH = 6,2KOm

Mapka Uxx, B
+25°C...+60°C -5°C -15°C -25°C -35°C
DURACELL 3,28 3,27 3,23 3,18 3,10 2,98
Energizer 3,30 3,28 3,21 3,11 2,99 2,85
FocusRay 3,36 3,34 3,17 3,05 2,98 2,86
GP 3,24 3,23 3,21 3,17 3,09 2,98
Maxell (1) 3,38 3,35 3,14 3,01 2,84 2,71
Maxell (2) 3,30 3,28 3,23 3,16 3,05 2,92
Panasonic 3,23 3,22 3,19 3,14 3,06 2,95
VARTA 3,26 3,25 3,22 3,16 3,08 2,97
RENATA 3,30 3,27 3,25 3,21 3,12 3,02

Tabnuuya 3. HanpsikeHue 6amapel npu MOOKMOYEHUU Hazgpy3ku conpomuesneHuem 2 KOm rpu pasnuyHbIX
memrnepamypax.

UHmin, B npu1 RH = 2KOm

Mapka Uxx, B
+25°C...+60°C -5°C -15°C -25°C -35°C
DURACELL 3,28 3,25 3,15 3,06 2,94 2,81
Energizer 3,30 3,26 3,08 2,95 2,80 2,65
FocusRay 3,36 3,29 3,02 2,93 2,86 2,74
GP 3,24 3,22 3,14 3,07 2,96 2,83
Maxell (1) 3,38 3,30 2,97 2,82 2,72 2,54
Maxell (2) 3,30 3,25 3,14 3,02 2,89 2,75
Panasonic 3,23 3,21 3,11 3,03 2,90 2,78
VARTA 3,26 3,23 3,14 3,05 2,94 2,82
RENATA 3,30 3,27 3,21 3,08 2,99 2,88

W3 Tabnuy 2 1 3 BUOHO, YTO NajieHVe HanpsXKeHUs Mpy OZHOW U TOW e Harpyske YBENUYMBaETCS C NMOHVKEHUEM
TemnepaTtypbl B 06racTu oTpuLaTenbHbIX 3HAYEHWn. JTO CnpaBeanvBoO Af1s1 BCEX INIEMEHTOB MUTAHUA OaHHOrO
TVNa, U, ONpeaensieTca ux aNekTPOXMMUYECKUMU CBOWCTBaMU.

Mpu Harpy3ke 6,2 KOM (Tok Harpy3ku ~ 0,5 MA) HanpshkeHve Bcex GaTtapen B guanas3oHe Temnepatyp ot +25°C go
+60°C npeBblWaeT BbllleyKa3aHHbIN MUHUMarbHbIA YpoBeHb, Tpebyembln Ansa nutaHusa TeroB WST-#. [MNpu -35°C
HanpsibkeHue Ha 6atapee Maxell (1) LOCTUIMO MUHMMANBHO AOMYCTUMOrO (BblAEMNEHO CUHUM LiIBETOM), YTO AenaeT
NCMONb30BaHWeE 3TUX ANEeMEHTOB NuTaHua Ansa TeroB WSR-# npu Takon TemnepaType npobnemMaTnyHbIM.

Ons Harpyskn 2 KOm (Tok Harpyskm ~ 1,5 MA) Takas cutyaumsi ¢ 6atapeen Maxell (1) BO3HMKaeT yxe npu
TemnepaTtype -25°C, npu -35°C HenpuemMrneMo HU3Koe HanpshkeHWe okasbiBaeTcs U y Mapku Energizer (BblaeneHo
CVYHUM LBETOM).

HaHHbin TecT cnocobeH nuwb BbIIBUTL OaTapen, KOTOpble OOHO3HA4YHO He cregyer MWCMonb3oBaTb B
HM3KOTEMNEPATYPHbIX NPUMEHEHNAX. DPPEKTUBHOCTL paboTbl IMEMEHTOB MUTaHUA, NPOLUeAWnX 3Ty NPOBEPKY
ycrnewHo, a Takke Oatape Maxell (1) n Energizer npu Gonee BbICOKMX TemnepaTypax, MOXHO OLEHUTb,
paccMOTPEB UX paspsaHble XapakTepUCTUKN.

Pa3psigHble xapakTepuCcTUKM (BpemMs paspsaa)

OTOT TecT MO3BOMSET KayeCTBEHHO CrporHo3upoBaTb, C Gatapesmu kakoro npoussogutens Ttern WSR-#
nponsBoaaT Oonbllee YMCNO LUMKINOB M3MEPEHMA W nepedadn pes3ynbTaToB, MOKa HanpsXeHne NUTaHus He
OMNyCTUTCA HWXEe pernaMmeHTMpyeMoro npegena. Beugy 3HaumTenbHOM [OOMroBpeEMEHHOCTM U Gonbluen
3aTpaTHOCTM MpWU peanu3auum UMMNynbCHOro pexuma noTpebneHns B xoae peanusauum npoueaypbl perncrpaumm
ObINO peLleHO NPOBECTU M3MEPEeHWUst ANs MOCTOSHHOW Harpy3ku. Bo Bpems onbiTa Kk 6aTapesMm nogkniovanacb
Harpy3ska conpoTuerieHnem 3 KOmM (Icp. ~1 MA) n 3amepsanocb Bpemsa paspsga 00 YpoBHs 2,7 B npu aByx
3HayeHusix TemnepaTypbl. [lpegctaBnaeTcs, YTO CpaBHUTENMbHYIO OLEHKY OaTapei, MONydYeHHy Mpu TakoMm
pexume notpebneHusi, ¢ 6onbLION JOMNEN BEPOATHOCTM MOXHO PacnpoCTPaHWUTb U Ha MMNYMNbCHBIA pexuMm. Ons
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CpaBHeHUsI NpUBEAEHb! 3HAYEHNS BpeMeHU pa3psiaa Ao YPoBHS 2 B (ypoBeHb, npeanonaratoLLmii NomnHelii paspsig
GaTapen). MonyyeHHble AaHHbIE NpeacTaBneHsl B Tabnuue 4.

Tabnuua 4. Bpems paspsida bamapel 00 ypoeHs HanpsixeHus 2,7 B u 2 B npu nocmosiHHoU Hazgpyske
conpomusneHuem 3 KOm.

Bpems paspsga oo Bpewms paspsga go
Mapka ypoBHSA 2,7B ypoBHSA 2B

25°C -25°C 25°C -25°C
DURACELL 1654 71 MuH 230y 248 MuH
Energizer 1704 11 muH 233y 181 muH
FocusRay 119y 37 MUH 200y 356 MuH
GP 128 4 51 MuH 241y 205 mMuH
Maxell (1) 98 y 6 MUH 145y 155 MyH
Maxell (2) 1304 19 muH 204 4 227 MWH
Panasonic 193y 20 MuH 258 4 200 MuH
VARTA 183 4 32 MuH 255y 310 MuH
RENATA 200y 75 MUH 280y 370 MUH

Kak BngHo u3 Tabnuubl 4, 6atapea Maxell (1) nokasana camble CKpOMHble pe3ynbTaTbl ANs ABYX 3HAYeHWUi
Temnepatypbl. OQHO3HAYHOrO nuaepa Cpean ocTanbHbIX UCMLITYEMbIX Mapok He okasanocb. [pyu koMHaTHOM
Temnepartype B rpynny nvugepos nonanu Panasonic, VARTA, RENATA, DURACELL u Energizer, a Hanbonee
HU3KMA pesynbTtat — y Maxell (1) u FocusRay. MNpn Temnepatype -25°C — nyywumun okasanucbe DURACELL,
RENATA v GP, xyawwumn - Maxell (1) u Energizer.

3aknroyeHue

Mockonbky Tern WSR-# xapakTepusyoTcs UMMYMbCHbIM PEXMMOM paboTbl, UMEIOT pa3Hble TOKM NOTPeGreHns 1 B
Ka)kOoM OTAENbHOM criydyae (OyHKLMOHMPYIOT B KOHKPETHBIX YCIIOBUSIX C KOHKPETHOW YacToTol npeobpa3oBaHuid,
TO Ha OCHOBaHMUW MOMNYYEHHbIX AAHHBIX CTIOXKHO Aaxe NPUBMM3UTENbHO paccuuTaTth BpeMsl paboTel Tera ¢ TeM Unm
VHBIM 371EMEHTOM NUTaHWS. JTO Ke BbITEKAET U3 TakMX CBOWCTB GaTapeil, Kak CUnbHas 3aBUCMMOCTb NapaMeTpoB
OT TEMMepaTypbl, BENUYMHBLI TOKa pa3psaa, XxapakTepa paspsaa (NOCTOSIHHLIR/MMNYNbCHLIN). Bnpoyem, nogoGHble
Luenu U He ctaBunucb. B JaHHOM uccrnenoBaHuM Gbina NpeanpuHSATa MoMbiTka CPaBHUTH PaGOTy 3MEMEHTOB
nuTaHua ans TeroB WSR-# npu 3HayeHusix noTpebnsemoro Toka, NpubnmkeHHbIX K peanbHbiM. CrieqyeTt Takke
OTMETUTb, YTO Ha peanbHble Moka3aTenu 6Gatapeld MOryT MOBMWSATL TakMe napaMeTpbl, Kak BenuyuHa
camopaspsaga u noTpeGrieHVe SHeprn YyCTPOWCTBaMU B CMISILLEM PEXUME.

NTaK, MOXHO pekomeHaoBaTb CJ'Ieﬂ,yIOLLI,I/IIZ Bbl60p anemMeHToB nuTaHua gns teroe WSR-# B 3aBucuMocTn OT
yCJ'IOBI/lIZ NPpUMEeHEeHUA:

[na ncnonb3oBaHUs Npu NONOXUTENbHBIX TemnepaTypax — Panasonic, VARTA, RENATA.
[na ncnons3oBaHus npu oTpuuatensHblx Temnepatypax - DURACELL, RENATA un GP.

MpepnoytuTenbHbIN yHMBEpcanbHbin Boioop — DURACELL, VARTA, RENATA.
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