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Mpeavcnosue

Llenn, OCHOBHble MNPWHLUWMLI W OCHOBHON MOPSAOK NpOBefeHns paboT MNo  MEeXrocyaapCTBeHHON
cTaHfapTusauun yctaHossieHbl TOCT 1.0—92 «MexrocyfapcTBeHHaa cuctema craHgaptusauum. OCHOBHble
nonoxenusi» un  FOCT 1.2—2009 «MexrocygapcTBeHHass  cuctema  cTaHgaptusauun.  CTaHgapThbl
MEXrOCyAapCTBEHHblE, MpaBuia W peKkoMeHAauum Mo  MeXrocyAapCTBeHHOW cTaHgapTusaumu. [Mpasuna
paspaboTkn, NPUHATUA, NPUMEHEHMNSA, OBGHOBIEHNS N OTMEHbI»

CsefieHus o cTaHgapTe

1 NOArOTOBJ/IEH Hekommepuecknum obpa3oBaTesibHbIM YaCTHbIM yupexaeHnem «Hosas MHxeHepHas
wkona» (HOYY «HWLLU») Ha OocHOBe ayTEHTMYHOro nepeBofa Ha PYCCKUIA SA3blK, yKa3aHHOro B NyHkTe 5
CTaHJapTa, KOTopbli BbiNONIHEH Poccwuiickoli komuccueid akcneptos M3K/TK 91

2 BHECEH TexHuuyeckum KoMuTeTOM Mo cTaHgaptmsaumy TK 420 «ba3oBble Hecylime KOHCTPYKUmK,
neyvarHble nnaTtbl, C60pKa Y MOHTaX 3/1EKTPOHHbIX MOy ei»

3 NPUHAT MexrocysapcTBeHHbIM COBETOM MO CTaHAapTU3auumM, MeTposiorum n ceptudimkaumm (MpoTokon
oT 14 Hos16psa 2013 1. Ne 44)
3a npuHATe cTaHJapTa Nporos10CoBasIu:

CokpalleHHoe HaMMeHoBaHVe
HalLlMOHa/1bHOro opraHa

KpaTtkoe HaviMeHoBaHve

cTpaHbl no MK (UCO 3166) o MK(I}/I(%AOC;%.%%'BIOO 1.97

004-97 no cTaHgapTu3aumm
Benapychb BY locctanpapt Pecny6nukn Benapycb
Kuprunsuns KG KbipreisctaHgapT
Poccusa RU PoccraHgapTt

4 Mpukasom PegepasibHOro areHTCTBa MO TEeXHWYECKOMY peryimpoBaHuio U meTposnornn oT 16
ceHTa6ps 2014 roga Ne 1106-CT MexXrocygapcTBeHHbli cTtaHaapT FTOCT IEC 61188-5— 2014 BBefeH B
[AelicTBUE B Ka4ecTBe HauuoHaslbHOro ctaHaapTa Poccuiickoin ®epepaunn ¢ 1 mapta 2015 roga.

5 Hactosiwuii cTaHAapT UAEHTUYEH MexayHapoaHoMmy cTaHgapTy IEC 61188-5-2:2003 Printed boards
and printed board assemblies - Design and use - Part 5-2: Attachment (land/joint) considerations - Discrete
components(nnaTb) neyatHble u c60OpPkM neyaTHbIX nnat. KOHCTPyKuMs W HasHaveHuwe. Yactb 5-2.
Mpo6nembl kpenneHns (KOHTakKTHbIe N0WaAKN/CTbIKM). JNCKPEeTHbIE KOMMNOHEHTBI).

MepeBog, c aHrIMCKoro A3bika (en).

MexayHapoaHblii cTaHAapT paspaboTaH TexHUYEeCKUM KOMUTETOM Mo cTaHgaptusauum |EC/TC 91
«TexHoormsa cbopkM 3N1EKTPOHHOTO 060pyA0BaHMSA» MEXAYHapOAHON anekTpoTexHuyeckon kommceun (IEC).

HaunmeHoBaHve cTaHfapTa W3MEHEHO OTHOCUTESIbHO HauMEHOBaHUSA YKa3aHHOro MeXAyHapoAHOro
cTaHgapTa Ana npusegeHus B cootsetcTeme ¢ FOCT 1.5 (NyHKT 3.5).

OdmumanbHble 3K3eMNAsApbl  MeXAyHapoAHOro craHfjapta, Ha OCHOBE KOTOpPOro MNoAroToB/fEH
HaCTOALMIA MeXrocyfapCTBEHHbI CTaHAapT, 1 MeXAyHapoAHbIX CTaHAapTOB, HAa KOTOPble AaHbl CCbIMKM,
MUMEIOTCA B HaLMOHa/IbHbIX OpraHax rno crtaHgaptusauuu.

CTeneHb COOTBETCTBUA - nAaeHTUYHas (IDT).

6 BBE/JEH BIMNEPBbIE
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WHpopmaumsi 06 M3MEHEHWsIX K HacTosAWeMy cTaHgapTy ny6nukyeTcs B eXerofHom
MH(DOPMaLMOHHOM yKasaTene «HauuoHaNlbHble CTaH4apThli», a TEKCT W3MEHEHWA W NonpaBok - B
€XemMecsYHoM WMH(OPMALMOHHOM yKasaTefne «HauvoHanbHble cTaHapTbl». B ciyyae nepecMoTpa
(3amMeHbl) UMM OTMEHbl HacTOsLWEro cTaHgapTa COOTBETCTBYyWLlee YyBeAomeHne 6yaeT
ony6nMKOBaHO B  eXeMEeCs4YHOM UHJOPMALMOHHOM yKasaTesne oHauuoHaslbHble CTaH4apTbi».
Co0TBETCTBYLAsA UH(hOpMaLMs, YBeOMIEHNE U TEKCTbl pa3MeLlaloTCA Takke B MH(OPMaLMOHHO
cUcTEeMe 06LLEro Nnosib3oBaHus - Ha ohMUManbHOM caiiTe defepaslbHOro areHTCTBa M0 TEXHUYECKOMY
perynuMpoBaHuio 1 MeTPOIorun B ceTu VIHTepHeT

© CranpaptuHdopm. 2014
B Poccuiickoli ®efepauuv HaCTOSLWMIA CTaHAAPT HE MOXEeT ObiTb MNOSIHOCTBI WU YACTUYHO

BOCnpousBeneH, TupaxmpoBaH U pacnpocTpaHeH B Ka4yecTBe OQ)I/ILI,VIa/'IbHOFO n3gaHna 6e3 paspelweHna
CDe,u,epaanoro areHTcTea no TexHn4eCckomy perynmpoBaHuUo n MeTposiormm
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FOCT IEC 61188-5 «[lleyaTHble nnatbl KU neyaTHble Y3/bl. [poekTMpoBaHue u npuMmeHeHune. YacTtb 5.
AHann3 coefuHeHni (NocafouHble MecTa A8 MOHTaXa KOMMNOHEHTOB)» BK/IOYaeT B Ce6s:

yacTb 5-1. O6wue TpeboBaHus,

yacTb 5-2. IUCKPETHbIE KOMMOHEHTBI.

yacTb 5-3. KOMMNOHEHTbI C BbIBOAaMU B (DOPME Kpblia Yaiikn ¢ fBYX CTOPOH,

yacTb 5-4. KOMNoHeHTbI ¢ J-06pa3HbiMU BbIBOAAMU MO ABYM CTOPOHAM,

yacTb 5-5. KOMMNOHEHTbI C BbIBOAAMY B DOPME Kpblia Yalikn ¢ YeTblpex CTOPOH,

yacTb 5-6. KomnoHeHTbl ¢ J-06pasHbiMK BbIBOAAMM MO YeTbipeEM CTOPOHAM,

yacTb 5-8. KomnoHeHTbl ¢ matpuueli BbiBogos {BGA. FBGA. CGA. LGA).

HactosAwwmii cTaHgapT COAepXUT MHGOpPMaLMI0 O MOCafoYHbIX MecTax A/ MOHTaxa ANCKPETHbIX
KOMMOHEHTOB, Takmnx kak 6e3BblBOHbIE Pe3nCTOPbl, 6e3BbIBOAHbIE KOHAEHCATOPbl U Apyrne 6e3BbiBOAHbIE
KOMMOHEHTbI, BK/ItOYasa AUOAbl U TPAH3UCTOPbI.

Mpepnaraemble pasMepbl MOCAAOYHOTO MeCTa OCHOBaHbl Ha pacyeTe [OMYyCKOB W BbICTYMNoB
KOHTaKTHOW niowasaku v 3anacoB o61acTu yctaHoBkM (cMm. IEC 61188-5-1. «O6wue Tpe6oBaHUs»). AHanmns
obnacTn ycTaHOBKW BK/oYaeT B ce6s BCe BOMPOCHI, CBA3aHHble CO CTaHAAPTHbIMWU NPOW3BOACTBEHHLIMU
TpeboBaHuAMU.

Pasmepbl nocafoyHOro MecTa, NpejicTaB/ieHHble B HACTOAWEM cTaHAapTe, NPYMEHUMbI, [M1aBHbIM
ob6pasom, K npoueccam onnasneHns NasnbHbIX nact. Ana Apyrux BWAOB naiku (Hanpumep, naika BOJSHOM,
naika cTpyeii npunos, naika NpoTArMBaHWeMm) pasmepbl NMOCaA0YHOr0 MecTa MOTyT ObiTb M3MEHEHbI ANs
npefoTBpaLleHNs 3aTeHeHulii n obpas3oBaHNA MepeMblYek Npunos (Hanpumep, yBennyeHMem pasmepa B
HanpaBneHUn ABMWKEHWA nNalikv u/vnn gobasnieHnem NOBYLLKM NPUMNOS).

B HacToswem cTaHgapTe npefAcTaBneHbl pasmepbl NOCaL0YHOT0 MecTa ANs Tpex ypoBHen (YpoBHU 1,
2 1 3) Ha OCHOBaHWW Tpex YypOBHEeR MpunNyckoB MNJOLWAA0K M 3anacoB 06/1acTW YCTAHOBKU: Han60/bLIEero
(max), cpegHero (mdn) wn HaumeHbluero (min). Kaxgomy nocajgo4yHOMy MecTy rfpucBavBaeTcs
NAEHTUUKALMOHHBI HOMEp, OTpaxalwLwuii onpegeneHHy0 HagexXHOCTb NocafoyHbIX MecT. PaspaboTumk
MOXeT Takke cdopmMmupoBaTb MHMOPMaLMIO, 4YTOObI OHa HauyywuM 06pa3oM COOTBETCTBOBasia €ro
3aja4am.

HactoAwwmin ctaHgapT npegnonaraeTt, 4To pa3Mepbl KOHTAKTHOW niowankm Bcerga 6osblie, yem
KOHTYp KOHTakta KoMMoHeHTa. Ecnn y paspaboTuumka ecTb 060CHOBaHHble MNPUYMHBLI  WUCNOMb30BaTb
nasnbHyl0 Macky AN npefoTBpalleHns U3NLLIHEro CMayMBaHWUsa KOHTaKTHON Naowaaku naM Ncnosb3oBaTtb
KOHTaKTHble M/OWaAKkM, pasmepbl KOTOPbIX MeHbLle KOHTAKTOB KOMMOHEHTOB, WAW WCNOJfib30BaTtb
KOHLLEMLMIO, OT/IMYatoLLYyOCa OT TOI, KoTopas m3noxeHa B IEC 61188-5-1, To B TakOM C/y4yae HacTOSILLUIA
cTaHAapT AonycKkaeTcs He NPUMEeHATb.

Ha pa3paboTunka BO3/10KeHa OTBETCTBEHHOCTb 3a COOTBETCTBME NOCaJ04YHOro MecTa TpeboBaHWAM
npouecca MoBepPXHOCTHOro MoHTaxa (SMD). obecneumBalolWM ero cTabusibHOCTb, BK/IOYAA KOHTPO/b U
HaZlexHyo paboToCcnoCO6HOCTL N3AeNnsa NPU aKCNyaTaummn B XKECTKNX YCIOBUAX.

Pasmepbl KOMMOHEHTOB, MpWBEAEHHble B HacTosWeMm cTaHjapTe, AOCTYMHbl Mpu KX 3akase. B
HacToseMm cTaHf4apTe OHU NPUBEAEHbI TOMLKO /15 CNIPaBKU.
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M EXTOCYAAPCT BEHHUbB W CTAHAOAPT

MEYATHbIE MAATbI W MEYATHBIE Y3/bl
NMPOEKTUPOBAHWE 1 NMPUMEHEHUE
YacTtb 5-2
O6uwue TpeboBaHuA
AHanun3 coeMHeHn (NnocafouYHble MecTa A1 MOHTaXa KOMMOHEHTOB)
[OnckpeTHble KOMMOHEHTHI

Printed boards and printed board assemblies. Design and use.
Part 5-2. Attachment (land/joint) considerations. Discrete components

fNata BBegeHns — 201
1 O6nactb NpPUMeEHeHNS

HacToswwii cTaHAapT cofepXuT MHDopMaLMio O FeOMeTpUK MoCafoUHbIX MECT, UCMO/b3YEMbIX A5
NOBEPXHOCTHOTO0 MOHTAXa AMUCKPETHbIX 3/1eKTPOHHbIX KOMMOHEHTOB.

OcHoBHas Lefb HACTOSILEro cTaHAapTa - NpPefocTaBUThL LienecoobpasHble pasmepbl, opMbl U
[onycka nocafjouHblX MecT Afs MOBEPXHOCTHOTO MOHTaxa, obGecneuuBarolMe AocTaTouyHyl o6/1acTb
nasiHoro CoeAnHeHNsl, a Takke BO3MOXHOCTb OCMOTPA, TECTUPOBAHUS U PEMOHTA 3TUX COEAUHEHNA.

Kaxabli pasfen cofepXuT HaGop ONpefefieHHbIX KPUTEPUEB, OTPaXalLWMX UHopMaumo o
KOMMOHEHTax, WX pas3mepax, CTPYKType NasiHoro CoeAnHeHNsl N pasmepax nocafouHbIX MecT.

2 HopmaTtuBHbIe CCbIIKU

Ona npyuMeHeHWs HacToALWero crtaHjapta HeobXoAuMbl Cregylolme CCbl/IoYHble AOKYMeHTbl. [ns
HeJaTUPOBaHHbIX CCbI/IOK MPUMEHSIOT NocnefHee W3gaHue CCbIIOYHOro AOKYMeHTa (Bkouas BCe ero
N3MEHEHUS).

IEC 60068-2-58 Environmental testing - Part 2-58: Tests - Test Td: Test methods for solderability,
resistance to dissolution of metallization and to soldering heat of surface mounting devices (SMD)
(McnbiTaHust Ha BO3AelicTBME OKpyxawulleid cpegbl. YacTb 2-58. UcnbitaHusi. WcnbitaHne Td. MeToabl
UCMbITAHNS MaseMoCTW. CTOWKOCTVM K pacniaBfieHui0 MeTaniv3auuMm v BO3AENCTBMIO Tenmsa npu naike
KOMMOHEHTOB MNOBEPXHOCTHOIO MOHTaxa (SMD))

IEC 60115-1 Fixed resistors for use in electronic equipment - Part 1: General specification
(MocTosHHbIE pe3ucTopbl ANS  WUCNOAb30BaHUMA B 3NEKTPOHHOM obopygosaHun. Yactb 1. O6wme
TEeXHUYecKne yCcrnoBus)

IEC 60286-3 Packaging of components for automatic handling - Part 3: Packaging of leadless
components on continuous tapes (YnakoBka KOMMOHEHTOB [A/A aBTOMaTuyeckoli obpaboTku. Yactb 3.
YnakoBka 6e3BbIBOfHbIX KOMMNOHEHTOB Ha HENpPepbIBHbIX JIeHTax)

IEC 60286-4 Packaging of components for automatic handling - Part 4: Stick magazines for electric
components encapsulated in packages of form E and G (YnakoBka KOMMNOHEHTOB A1 aBTOMAaTW4YECKOi
o6paboTkn. YacTb 4. MNeHanbl AN15 31EKTPOHHbIX KOMMOHEHTOB B Kopnycax dopm E n G)

IEC 60286-5 Packaging of components for automatic handling - Part 5: Matrix trays (YnakoBka
KOMMOHEHTOB A1 aBToMaTnyeckoin 06paboTku. HacTtb 5. MaTpuyHbie NoaAoHbI)

IEC 60286-6 Packaging of components for automatic handling - Part 6: Bulk case packaging for
surface mounting compounds (YnakoBka KOMNOHEHTOB /19 aBToMaTnyeckoin ob6paboTkn. HacTb 6. Ynakoska
KOpPMyCOB NMOBEPXHOCTHOTO MOHTaXa POCChINbIO)

IEC 60384-3 Fixed capacitors for use in electronic equipment - Part 3: Sectional specification: Fixed
Tantalum chip capacitors (IMocTOSIHHbIE KOHAEHCATOPbI 4/1 UCNO/Ib30BaHNA B 3/1IEKTPOHHOM 060pYyA0BaHUN.
YacTb 3. MNocTosiHHble 6€3BbIBOAHbIE TAHTAN0BbIE KOHAEHCATOPLI. TEXHNYECKNE YCoBUSA)

IEC 60384-18 Fixed capacitors for use in electronic equipment - Part 18: Sectional specification -
Fixed aluminium electrolytic chip capacitors with solid and non-solid electrolyte (MocTosiHHblE KOHAEHCATOPbI
ANA UCMONb30BaHNA B 3NEKTPOHHOM 06opyfoBaHMu. YacTb 18. MocTosiHHble 6€3BbIBOAHbIE aIlOMUHNEBLIE
3N1eKTPOSIMTUYECKNE KOHAEHCATOPbI C TBEPABIM N HETBEPAbIM 3/1EKTPO/IMTOM. TeXHUYECKNe YC0BUS)

IEC 60384-20 Fixed capacitors for use in electronic equipment - Part 20: Sectional specification -
Fixed metallized polyphenylene sulfide film dielectric chip d.c. capacitors (ITocTosiHHble KOHAEHcaTOpbl AN

M3pgaHue ouumanbHoe
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MCNOMb30BaHNA B 3NEKTPOHHOM  obopygoBaHun. Yactb 20.  KoHgeHcatopbl  6€3BblBOAHbIE
nonueHnnercynbrHble NIEHOYHbIE /19 MOCTOAHHOIO TOKa. TeXHUYeckne ycroBus)

IEC 61188-5-1 Printed boards and printed board assemblies - Design and use -
Part 5-1: Attachment (land/joint) considerations - Generic requirements (lMeyaTHble nnaTtbl U Mne4vaTHble
y3nbl. MpoekTupoBaHue u npuMeHexne. Yactb 5-1. AHanu3 coeguHeHunii (nocafouHble MecTa A1 MOHTaxa
KOMMoHeHToB). O6Lne TpeboBaHus)

IEC 61605 Fixed inductors for use in electronic and telecommunication equipment - Marking codes
(MocTosiHHbIE Apoccenn. MapKMpoBOYHbIE KOAbI)

3 YnakoBKa

YnakoBKa [0/hKHa COOTBETCTBOBATHL Criefyowmm ctaHgaptam IEC:
- IEC 60286-3 (CM. pucyHOK 1);

- IEC 60286-4:

- IEC 60286-5:

- IEC 60286-6.

4 Be3BblBOAHblE NPAMOYroJibHble Pe3ncTopbI

4.1 BBepeHue

B HacTosiwem pasgene npuBedeHbl pa3mMepbl 6e3BbIBOAHbLIX MPSMOYrO/ibHbIX PE3NCTOPOB W
nocafouHbIX MeCT, a Takke Heo6GXoAuMbIi AN pacyeTa NOCaf04yHOro MecTa aHasM3 4ONycKoB U ¢hopMbl
nasiHoro coefiuHeHus.

4.2 OnncaHne KOMMOHeHTa

CyLlecTBYHOT pasHble MnoaxoAbl K OnpefesieHno pasmMepoB pe3nucTopoB. B cnepyolimx nyHKTax
paccmaTpuBalTca Hanbonee o6Live NpyMepsl.

4.2.1 OcCHOBHas KOHCTPYyKUMA

TunoBas KOHCTPYKUMS npeacTaB/ieHa Ha pucyHke 2. Pe3nCTMBHbIA MaTepuan HaHeceH Ha
KepamMmmnyeckyto noasioxkKy U CUMMETPUYHO 3aKaHUMBAETCH C ABYX CTOPOH MeTa//IMYeCKMMW KOHTakTaMu B
thopme U. Pe3ncTuBHbI MaTepuan pacnofioxeH cBepxy. Tak kak B 60/bLUMHCTBE BMAOB 060pyAoBaHUs
MCMO/b3YIT BakyyMHbI/i 3axBaTt, BaXKHO, YTO Obl MOBEPXHOCTb pe3ncTopa Oblna Mn/0CcKoi, B NPOTVBHOM
cny4yae 6yfeT CI0XKHO MaHMNyMpoBaTh B MpoLecce yCTaHOBKM pe3ncTopa.
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PucyHoK 2 - KOHCTpYKUWSA NMPsSMOYronibHOro 6€3BbIBOAHOIO pe3ncTopa

4.2.2 MaTepuasibl KOHTaKTa

ONeKTpoabl PEKOMEHAYETCA MOKpbiBaTb MaTepuasioM, COOTBETCTBYIOLUM MCMOJIb3yEMbIM MPUMOI0 U
meToAy nawiku.

KoHTakTbl A0/MKHbI GbiTb CUMMETPUYHbI U HE AO/KHbI MMETb HapOCTOB, BbICTYMOB, BbIMYKIOCTEN,
KOTOpble YXYALIalT CUMMETPUIO AN pa3MepHble AOMYCKM KOMMOHeHTa. KOHTakTbl JO/MKHbI MepekpbiBaTbh
TOpLbl KOMMOHEHTA W BbIXOAUTb HA BEPXHIO W HWXKHIOW NA0CKOCTW. [OKpbITMEe 3nekTpoda nog naviky
[OMKHO ObITb OTAENeHO OT cnos 6naropofHoro Metanna ANdEY3VOHHbIM 6apbepoM, PacnosIOXKEeHHbIM
mMexgy 6naropofHbiM MeTa//lIoM UK caMyM MoKpblITMeM. B kayecTBe wmartepuana 3awuTHOro cnos
pekoMeHAyeTCs HUKeNb UM aHaNornyHbIi MeTann, obnagamoLwmii csoicTeamm guddysnoHHoro bapbepa

4.2.3 Mapknposka

Kopnyc pesuctopa, kak Nnpasusiio He MapkupyloT. Ecnv nmeeTcsi BO3MOXHOCTb MapKUpOBKU, [O/IKHbI
6bITb YETKO yKasaHbl HOMUHaNIbHOE COMPOTUB/IEHWE pesncTopa M. No BO3MOXHOCTU, Ha6op napameTpoB B
cooTBeTcTBUMM C IEC 60115-1 (nogpaspgen 2.4).

4.2.4 Bupj ynakoBku

Bua ynakoBku fomkeH cootBeTcTeoBath |IEC 60286-3.

4.2.5 MasemMocTb, YCTOWYMBOCTb K pacTBOPEHMIO, TeMnepaTypoCTOWKOCTb MeTannusauuu
KOHTaKTOB

MasemMocTb, YCTOWYMBOCTb K PacTBOPEHWIO, TeMnepaTtypoCcTOMKOCTb MeTannsaumm KOHTaKToB
[0/MKHbI cooTBeTcTBOBaThL IEC 60068-2-58.

4.3 Pa3Mmepbl KOMMOHEHTOB

Pa3mepbl NpAMOYrosibHbIX Pe3UCTOPOB NpecTaB/ieHbl Ha pUcyHke 3.
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Pa3mepbl B MunnnmeTpax

MpeHTndmkaTop L S w r H
Koprnyca min max min max min max min max min  max
1005 0,95 1.05 0,35 0.75 0.45 0,55 0.15 0.30 0.30 0.40
1608 1,50 1.70 0,50 1,50 0,70 0,90 0,10 0.50 0,35 0.55
2012 1,90 2,10 0,70 1.70 1.15 1,35 0,20 0.60 0.45 0.65
3216 3,00 3,40 1,50 2,90 1,45 1.75 0.25 0.75 0.45 0.65
3225 3,00 3,40 1,50 2,90 2.30 2,70 0,25 0.75 0.45 0.65
5025 4,80 5,20 3,10 4.50 2.30 2,70 0.35 0.85 0,35 0.75
6332 6,10 6,50 4,40 5.80 3.00 3,40 0,35 0.85 0,35 0.75

PucyHok 3 - Pa3mepbl NpAMOYrosibHOro pesucropa

4.4 AHanu3 popmbl NasiHOTo COeANHEeHns

dopma 1 pasMepbl raaTenu Mpunos nocse npouecca navku npeacTaBieHbl Ha pUCYHKe 4.
HavmeHblwmne (min), cpegHme (mdn) n HMGObLWME (Max) pa3mepbl KaXAoi rantenm Ha Hocke JT, naTke JHu
60KOBbIX CTOPOHaX JS KOHTakTa NpuBeAEeHbl C YY4eTOM HaJEeXHOCTU NasiHOro CoeAUHEHUs!, a Takxke KavyecTsa
N MPOU3BOANTENIBHOCTU B MPOLIECCe MOHTaXa KOMMOHEHTOB. [pOoeKTupoBaHne nocafoyvHbiX MecT C y4yeToM
pasmepa rantenu HyXpgaetcs B pacCMOTPeHMM TpexX (PakTopoB, UMELWMX OTHOLIEHWE K MOrPeLuHOCTY:
NorpeLwHocTb pa3mepoB KOMMNOHEHTOB C. MOrpelHoCcTb YCTaHOBKM KOMMOHEHTOB Ha MeyvaTtHbIX nnaartax P u
MOrpeLLIHOCTb FeOMEeTPMN KOHTaKTHONM nmowanky neyaTHoin nniatel F. Janee npuBefeHbl hopmynbl pacyeTa
[onycKa € y4eToM 3TUX hakTopoB.

rareBes [amer, barm J5 omnarute»

'vn

MpumeuyaHune - [ pe3ncTopoB, He MEOLLYX MaTeprasna no 6OKOBOW CTOPOHE BbIBOAA, pasmep GOKOBOIA
ranTesm uam Js OTHOCUTCS K KOHYCOOGPAa3HOI YacTu rasTTesin CoeanHeHUs.
Pasmepbl B MunanmeTpax

[NasHoe coeanHeHne

VipeHtn
- Jonyck
Top Ha Hocke Ha NsTke 60KoBas rasTTesb
Koprnyca
F p Jt J, Js

m L2 L3 n 12 L3 C1 max mdn mn CA max mdn mn Cn max mdn min
1005 03 02 01 32 01531 01 06 04 02 04 O 0 0 01 O 0 0
1608 03 02 01 34 02 31 02 06 04 02 1 0 0 0 02 O 0 0
2012 0302 01 34 02 31 02 06 04 02 1 0 0 0 02 O 0 0
3216 0302 01 34 02 31 04 06 04 02 14 O 0 0 03 O 0 0
3225 030201 34 02 31 04 06 04 02 14 O 0 0 04 O 0 0
5025 030201 34 02 31 04 06 04 02 14 O 0 0 04 O 0 0
6332 0302901 04 02 31 04 06 04 02 14 O 0 0 04 O 0 0

CL- NMOrpeLUHOCTb AIMHBI Kopryca
Cs” NOrpeLLHOCTb PACCTOSIHUS MEX/Y KOHTaKTaMmm1 Kopryca
C* MOrpeLHOCTb LUMPUHBI Kopryca

PucyHoOK 4 - BbICTyn nmasiHOro coefuHeHus
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a) [Malika 6e3 aghpekTa camoBbipaBHMBaHUS (YPOBEHb 1)
B npouecce nalikn pacnnaefeHHbIM npunoem adpekT caMmoBbipaBHWBaHNWA OTCYTCTBYeT. B faHHOM
cnyyae popmynbl He MOTYT ObITb YNPOLLEHbI M OCTATCA B TOM BUAE, B KOTOPOM OHM NpefCcTaB/ieHbl HUXE:

2mai ~ Zmn+ 2Jymat * Ty, T, =VnlL-Au+Q "' ;
Gmn- Smex- 2JHrex" TH, TH=VFL +PL +CI| >
X, %= Wnin + 2JSaK + Ts, n-= +PU +Q

b) Malika 6e3 achdhekTa camoBbipaBHUBaHUS (YPOBEHD 2)
~ Znn+ 2Jymin+ Ty, vl +

Gmn = Smex —2Jnmdn~ 7H,

XX - + 2Jsmdn + T$

c) Malika c achdpekToM caMoBbipaBHUBaHNA (YpOBEHb 3)
Zme> = Lmin + 2Jycnn ¢ Ty, Ty=TjFC3+ PC ,+Cl;
Gm- Smax—2JHrio- TH, A=V A +/A +¢Cs ¢
Xg = Whin + 2Jsnin+ Ts, =>u + + Cy, .

B npouecce naiikn onnaeneHvem pgeinctesyeT 3ddhekT camMOBblpaBHMBaHWA. Tak Kak KOpnyc He
3achukcpoBaH ¢ nomowpblo knes. Mpu nalike onnaB/eHUWEM CMELLEHME KOMMOHEHTA OTHOCUTE/NIbHO
KOHTAKTHOW M/olWajkyn neyaTHOW nnaTtbl, BO3HWKIIEE NPV YCTaHOBKE KOMMOHEHTOB, WCNpaBnseTcs
aBTOMaTnyeckn 6narogaps apdekTy caMoBblpaBHMBaHNSA (T. €., 3HaYeHus, onpegensawowme P n F. MOXHO
cuMTaTb paBHbIMU HY/MH0). Taknm 06pa3om, QOPMY bl MOTYT GbITb YNPOLLEHbI CeAyHLWMM 06pa3om:

Ty- Ct, Zmx- Zm+ 2Jxmin+ CI = Zmax + 2JTirh
Th=Cs. Gm= Snax- 2JHm- Cs = Snin- 2Jnnn
Ts=Cw, Xnx=Wmn+2JSm+ Cw= Wnet + 2Jsn,

B 3aBucumocTn OT Tpebyemoil NPOYHOCTM navikv, BO3MOXHOCTER WCnosb3yeMoro mnpouecca
npov3BoAcTBa M T. [. AOMyCKaeTcA MCMNOMb30BaTb 1060V A0NYCK, OTAWYHLIA OT Aonycka, NpMBeAEHHOro
BbILLE.

4.5 Pa3mepbl nocajo4HOro mecra

Pa3vepbl nocafo4yHOro MecTa A8 NPSAMOYrofibHbIX PEe3UCTOPOB MpW naike onjaBleHueM W
pacnnaefieHHbIM NPUNOeM NpeAcTaBieHbl Ha PUCYHKE 5. DT 3HAYEHWA BbIYUCAIOT HA OCHOBE (hOpMYy/ ANA
NPOeKTMpOoBaHUA ranTesin NasHoro coefuHeHus, npefcrasneHHblx B 4.4. 3HaveHne Gm, gna pesucropa
1005 npuHATO 6Gonblue PpacyeTHOro [AN1A nNpefoTBpalieHna 06pasoBaHMA MOCTMKA NPUMOs  Mexay
COCeHUMMN KOHTaKTHbIMW NAoLaaKamMu.

O6nacTtb ycTtaHoBKM CY BbIYUCAAOT, UCMONb3YyA crefyolme opMysbl U OKPYreHns. 3HavyeHus
OKpYIr/1eHUs ANS HaUMEHbLUWX BeNNYnH pasHbl 0,05. ana Hanbonbwunx sennynH - 0.5.

CY| = 6onbliee 3HayeHune w3 BblpaxeHns Lnad+ " F '+ P: +CL2 wam Z + 3anac obnactu
yCTaHOBKN * 2.
CY2 = 6onbllee 3HayeHne W3 BblpaxeHua IVmm+~rF' + P2+ C”*2 wunn X ¢ 3anac ob6nactu

YCTaHOBKM * 2.
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Ci
Cc
Pasmepbl B MunaumeTtpax
MpeHTudprkaro
ﬁoca,q[(?quro P Mﬂeﬁgg?;"g;amp z G X y oyl CY2

MecTa c

YpoBeHb 1
20HOM 1005 2.55 0.5 0.85 1.05 1.55 4 2
2011M 1608 3.25 0.5 1.25 14 1.9 5 3
2012M 2012 3.65 0.55 17 1.55 21 5 3
2013M 3216 4.85 1.6 2.05 1.65 3.25 6 4
2014M 3225 4.85 1.6 2.95 1.65 3.25 6 4
2015M 5025 6.65 3.2 2.95 1.75 4.95 8 4
2016M 6332 7.95 4.5 3.65 1.75 6.25 9 5

YpoBeHb 2
2010N 1005 2.05 0,5 0,75 0.8 1.3 2.6 1.3
2011N 1608 2.65 0.5 1.05 11 16 3.2 1.6
2012N 2012 3.05 0.65 15 12 1,85 3.6 2
2013N 3216 4.3 1.65 1.9 1.35 3 4.8 24
2014N 3225 4.3 1.65 2.8 1.35 3 4.8 3.3
2015N 5025 6.1 3.25 2.8 1.45 4.7 6.6 3.3
2016N 6332 7.4 4.55 35 1.45 6 7.9 4

YpoBeHb 3
2010L 1005 1.45 0.5 0.55 0.5 1.0 1.6 0.8
2011L 1608 21 0.5 0.9 0.8 13 2.2 11
2012L 2012 25 0.7 1.35 0.9 16 2.6 15
2013L 3216 3.8 15 1.75 1.15 2.65 3,9 1.9
2014L 3225 3.8 15 2.7 1.15 2.65 3.9 2.9
2015L 5025 5.6 31 2.7 1.25 4.35 5.7 2.9
2016L 6332 6.9 4.4 34 1.25 5.65 7.0 3.6

PVlcyHOK 5- Pa3Mepr nocago4yHoro mecta 6e3BbIBO,ﬂ,HOI'O npAMOYrosibHOro pesuncrtopa
5 Be3BbIBOAHON LUINHOPUYECKINT pe3ncTop

5.1 BeegeHue

B HacTofilem pasgene npuBefeHbl pasmepbl 6e3eblBOAHbIX  LUWINHAPUYECKUX Pe3ncTopoB U
nocagouHbIX MECT, a Takke HeobXOoAUMbIA ANs pacyeTa NOCaf04vYHOro MecTa aHanv3 AOMyckoB U hopMmbl
nasiHoro coefiuHeHus.

5.2 OnucaHne KOMNoHeHTa

CyuwiecTByeT psi BapuaHTOB OnpefeneHuss pasmepoB pe3ncTopoB. B nyHKTax, npeacTaBfeHHbIX
HVXe, paccmaTpuBalTca Hanbonee obume NnpuMepsl.

5.2.1 OcCHOBHas KOHCTpyKLNA

TunoBas KOHCTPYKUUA NpeacTaB/ieHa Ha pUCyHke 6.
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PucyHok 6 - KOHCTpyKuns 6e3BbIBOAHOTO LWIMHAPWYECKOTO pesucTopa

5.2.2 MaTtepuasnbl KOHTaKTa

ONeKkTpoabl pekoMeHAyeTCA MOKpbIBaTb MartepuasioM, COOTBETCTBYHOLIMM WCMO/Ib3yeMbIM MPUNO U
mMeToAy naviku.

KOHTaKTbl f0MKHbI 6bITb CUMMETPUYHBLI U HE [LO/MKHbI UMETb HApPOCTOB, BbICTYMNOB, BbIMYK/IOCTEN U T.
[., KOTopble yXyAlawT CUMMETPUI WM pa3mMepHble AOMYCKM KOMMOHeHTa. KOHTakTbl AO/DKHbI ObiTb
CN/IOWHbIMK NO BCEN f/IMHe 06pasytolleil 1 3aKpbiBaTb NOTHOCTbLIO TOPLbI pe3ncTopa.

5.2.3 MapkupoBka

Kak npaBuno, kopnyc pesuctopa He mMapkupyloT. Ecnv nmeetcs BO3MOXHOCTb MapKMpOBKW, AO/MHKHO
6bITb YETKO YKa3aHO HOMMWHa/IbHOE COMpOTUB/IEHME pe3ucTopa W. No BO3MOXHOCTW, HAbop napameTpoB B
cooTBeTcTBMM Cc IEC 60115-1 (nogpasgen 2.4).

5.2.4 Bug ynakoBku

Bug ynakoBku gomkeH cooteeTctBoBath |IEC 60286-3 unun IEC 60286-6.

5.2.5 NasieMoCTb, YCTOWYMBOCTb K pPaCTBOPEHWUID, TemMnepaTypoCTOMKOCTb MeTannamsauumu
KOHTaKTOB

MasiemMoCTb, YCTOMYMBOCTb K pacTBOPEHWIO, TEMNepaTypoCTOMKOCTb MeTa/M3aunm KOHTaKToB
[0/KHbI cooTBeTcTBOBaThL IEC 60068-2-58.

5.3 Pa3mepbl KOMNOHEHTOB

Pa3mepbl 6€3BbIBOAHbIX LUANHAPUYECKMX PE3UCTOPOB NpefcTaBneHbl Ha pUcyHke 7.

Pa3mepsbl B MUAAnMeTpax

WaeHtndprkaTop L S w T
Kopnyca min max min max min max Min Max
1610 1.50 1.65 0.50 1.35 0.95 1.15 0.15 0.50
2012 1,90 2,10 0,60 1,50 1,15 1,35 0.30 0.65
3514 3.30 3.70 1.10 3.10 1.30 1.50 0.30 1.10
5922 5,70 6,10 2,70 5,10 2.10 2.30 0.50 1.50

PucyHok 7 - Pa3mepbl 6e3BbIBOAHOMO0 LUAVHAPUYECKOTO pe3ncTopa
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5.4 AHanus popmbl NASHOTO COeAUHEHNS

dopma U4 pasMepbl ranTenu npunosi nocne npouecca naliku npeacTaBfieHbl Ha pucyHke 8.
MuHUManbHble Min, cpegHne mdn 1 MakcuMasibHble max pa3Mepbl Kaxaol rantenu Ha Hocke Jr. natke JHu
60KOBbIX CTOPOHax JS KOHTaKTa NMpuBeAeHbl C YYETOM HafeXHOCTU MasHOro CoOefMHeEHNs, a Takke kayecTsa
1 NPOV3BOAMUTENBHOCTN B NpoOLEcce MOHTaxa KOMMOHEHTOB. MpoekTnpoBaHWe nocafoyHbliX MeCT C y4eToM
pa3vepa rantenu Hyxjaetca B pPacCMOTPeHUW Tpex (hakTOpoB, UMEIOLMX OTHOLIEHWE K MOrpeLlHOCTy:
NMorpeLHocTL pa3mepoB KOMMNOHEHTOB C. MOrpelHoCcTb YCTAHOBKM KOMMOHEHTOB Ha MeyvartHbIX naatax P u
MOrpeLIHOCTb FreOMeTPUM KOHTaKTHON naowaakn nevatHoli nnatel F. Janee npuBedeHbl hopMynbl pacyeta
[0onycKa C y4eToM 3TUX haKTOPOB.

Bokosas rarmerb

Pa3mepsbl B munnumeTpax

MpeHt [onyck MasHoe coeanHeHne

nchmka Ha Hocke Ha nsatke Bokosas rasnress
-Top F P n J*

Koprnyc m mi

mdn  min c* max mdn C*  max mdn min

ax n

1610 0,3 02 01 04 02 01 0,5 1 04 02 085 0201 002 02 01 O

2012 03 02 01 04 02 01 02 104 02 09 0201 002 02 01 O

3514 03 02 01 04 02 01 04 104 02 2 0201002 0201 O

5922 03 02 01 04 02 01 04 104 02 24 0201 002 0201 O
PucyHok 8 - BbICTyNn NMasiHOrO COeAVHEHUs

2 WU 12 13 x1 12 £ g

a) Maiika 6e3 adpchekTa camoBbipaBHMBaHUS (YpoBeHb 1)
B npouecce navikn pacnnasfieHHbIM npunoem aeKkT caMoBbipaBHWBAHUA OTCYTCTBYeT. B AaHHOM
cnyyae hopmysbl He MOTYT ObITb YNPOLLLEHBI U OCTAKOTCA B TOM BUAE, B KOTOPOM OHU NPefCcTaB/ieHbl HUXE:

Amax “ Fmo h2Jrx + TT, Tr=A/n'l +~ + ¢ ;

= Smex ~ 2Mra " 7H K +P?>+Ci--
SQex ~ + 2Jsmax ¢ Ts, = fFu+K +CI .
b) Maiika 6e3 achbhekTa camoBbIipaBHUBaHUS (YPOBEHb 2)
Amax - 7-to N 2Jimdn + 7, 1
Gmin = Stex - 2Hwn- |'m, Th=VI/G +TW+C,1;

JQex~ Wmo + 2Js«re> + 7s. 2 =1FC2+p?itci m
c) MNaiika c achdhekToM caMoBbIpaBHUBaHNA (YpoBEHb 3)
Zmex = Fro + 2Jimin + 7. Tr -jF Z +Pc,+c! :

= Svex- 2JHm- 7H,
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X™ =un +2J9nr+ 7s. rg = + /£ +cC;

B npouecce naiikn onnaeneHuem AeicTByeT 3(PMEKT cCamoBblpaBHUBAHWSA, TaK KakK KOMMOHEHT He
3aMKCUpoBaHbl C Momollbio kies. Mpu nalike ONNaBNEHWEM CMeLeHUe KOMMOHEHTA OTHOCUTESNIbHO
KOHTaKTHOW M/IOWaAKM MedyaTHOM nnatbl, BO3HMKWIEE NpWU YCTAHOBKE KOMMOHEHTOB, MCMpaBsieTcs
aBTOMaTUYeckn Gnarogaps apekTy caMoBbipaBHUBaHUSA (T. €., 3HaUeHus, onpegensiowue P u F. MOXHO
CuMTaTh paBHbIMU Hyso). TakuM 06pasom, hopmysibl MOTYT GbiTb YNPOLLEHbI CieAyLWMM 06pa3om:

7T= CI.  Zmax=Lmn* 2Jimin * Ct - Lav* +
Th~ Cs. 6/kn = Smax —2«7HTln “ Cs=Smm —2Jnmr\',
Ts ~Cw. Xmg =Wmri¢ 2JSm+ Cw = Wna(+ 2JISmn.

B 3aBucMmocTM OT Tpebyemoil NpoYHOCTM naiikv, BO3MOXHOCTEN KCnosib3yeMoro npouecca
npov3BoAcTBa M T. [. AOMyCKaeTCA MCMo/b30BaTb 1060/ A0NYCK, OTAWYHbIA OT AOMycka, NpMBeAEHHOro
BbILLE.

5.5 Pa3mepbl nocajo4yHoOro mMecra

Pa3vepbl MNocafjo4HOrO MecTa [A/19 pPe3nucTopoB 6e3BbIBOAHbIX LUAVHAPUYECKUX Npu  naiike
oniaBfieHNneM U pacnjas/IeHHbIM MPUNoemM npefcTaBieHbl Ha PUCYHKe 9. DTU 3HAYEHUA BbIYUCAAIOT Ha
ocHoBe (hOpMYy/T 419 NPOEKTUPOBAHUA rasiTeNy MasHoOro CoefuHeHus, npeacTas/ieHHbIX B 5.4.

O6nactb yctaHoBKM CY BbIUMCAAT, UCMOMb3Ys creayolwme dopMysbl U OKPYrneHus. 3HaueHus
OKPYI/NIeHUs ANA HAUMEHbLUUX BeNMYnH pasHbl 0,05. i Hanbonbwmnx BenuyuH - 0,5.

CY, = 6onbluee 3HayeHue u3 Bblpaxewus LM + "~ F: + P2+ C,* wwm Z ¢ 3anac ob6nactu
YCTaHOBKM * 2.
CY2 = 6onbluee 3HayeHMe wu3 BblpaxeHus Wmm+~AF 2+ P: + Cr2unm X + 3anac o6nactu

YCTaHOBKM * 2.
Pa3mepbl B MunnanmeTtpax
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Mﬁggﬁﬁgg P V'ﬂe%'gﬂ‘;"gfmp z 6 X y c oy, cy,
mecTta
YpoBOHb 1
2030M 1610 4.05 0.5 1,9 1,8 2.3 6 3
2031M 2012 4.45 0.5 21 2.0 25 6 4
2032M 3514 5.95 1,2 2.25 2.4 3.6 7 4
2033M 5922 8.35 3.1 3.05 2.65 5,75 10 5
YPpOBOHb 2
2030N 1610 2.65 0.5 13 11 1.6 3.2 1.8
2031N 2012 3.05 0.5 15 1,3 18 3.6 2.0
2032N 3514 4.6 1,5 1.65 1.55 3.05 51 2,2
2033N 5922 7.0 3.35 2.45 1.85 5.2 7.5 3.0
YpoBOHb 3
2030L 1610 2.05 0,5 1,15 0.8 13 2.2 1,3
2031L 2012 25 0,6 1,35 0.95 1.55 2.6 15
2032L 3514 4.3 11 15 1.6 2.7 4.4 1.7
2033L 5922 6.7 2,7 2,3 2,0 4.7 6.8 2.5

PlllcyHOK 9 - Pa3|v|epb| nocaao4yHoOro mecta 663BbIBO,quIX UnnnHaApn4ecknx pe3nctopos
6 be3BbIBOAHOW MHOIOC/IOMHbIA KeEpaMUYeCKnii KoHgeHcaTop

6.1 BeepgeHue

B HacTosiwem pasgene npuBedeHbl pa3mepbl  6e3BbIBOAHbIX  MHOFOC/ONHLIX  KepaMuyeckux
KOHJ,eHCaTOpPOB M MOCaf0YHbIX MECT, a Takke HeobXxoAuMbI AnA pacyeTa NocafoyHOro MecTta aHanus
[0MyCcKOoB 1 0OpMbl NASHOTO COeAUHEHNS.

6.2 OnucaHne KOMMNoHeHTa

CyliecTByeT psf BapuaHTOB onpefefieHnst pasmepoB 6e3BbIBOAHLIX MHOTOC/IOMHbLIX KepaMuyeckmx
KOHAEeHcaTopoB. B nyHkTax, npeAcTaB/ieHHbIX HXe, MpuBeAeHbl Hanbonee obLine npuMepsl.

6.2.1 OcCHOBHasa KOHCTPYKLMA

TunoBasa KOHCTPYKUUA npeacTaBreHa Ha pucyHke 10.

1- KOHTaKT; 2 - U30/1ATOP; 3 - 3/IEKTPOA: 4 - A/IMHA KOMMOHEHTa;
5- PUCYHOK 3/1eKTpOAa, BbIXOAALLEro Ha KOHTAKT «A» 6- PUCYHOK 3N1EKTPoAa;
7 - BHellHee NoKpbITUe; 8 - KoHLUeBas U3onauns; 9 - OCHOBHOW CNO;
10- npoknagka (aelicTByOLWMA AnanekTpuyecknii cnoi); 11 - 6okoBas U30NALUS;
12 - ToNWMHa KOMMNOHEHTa; 13 - WuprHa KOMNOHEHTa; 14 - ANMHA KOHTakTa.

PucyHok 10 - KOHCTpPYKLMSi MHOTOC/IO/AHOTO KepaMuiyeckoro 6e3BbIBOAHOIO KOHAeHcaTopa

Mpy Npou3BOACTBE MHOFOC/OMHbBIX KEPAMUYECKMX KOHAEHCATOPOB A1 MNOAMOXKEK MCMNOo/b3yT
mMaTepuasibl Takue, Kak pas/iMyHble asloMUHaThl U 3MasIMPOBaHHble CTann. MOHOMUTHAA KOHCTPYKUMS 3TWX
KOHAEHCATOPOB, Kak npaBwno, npeAcTaBAsieT co6Oi TBepAblli kepamuueckuit 610K C  BHYTPEHHUMU
anekTpofamy, COeAMHEHHbIMU MO TOpuaM B HEOOXOAMMYK CXemy. ITOT MPOYHbIA GNOK sABNseTcs
YCTONUMBBIM K XXECTKMM BHELIHUM YC/TOBUAM 1 06paboTKe, CBA3aHHOM C NPOU3BOACTBEHHLIMY NPOLECCAMU.

10
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OnekTpoAbl 06pasyoTca NyTeM HaHeCEeHUs Ha KOHLEBble y4acTKu pesucTopa cocTasa, cofepxallero
cycneHsunio 6naropoAHbIX (4paroLeHHbIX) MeTanioB U opraHuyecknini pactsoputenb. MNocnegytolias cylika
N 06XWT yCTPaHAT OpraHUYeckunii pacTBoputesnis 1 OPMUPYIOT COeAUHEHNE KEPAMUYECKOTO AN3NEKTPUKa
1 cTekocoepxallero Kopnyca cycneH3nm Ha KoOHTakTax.

6.2.2 MaTepunasnbl KOHTaKTa

KoHTakTbl pekoMeHAyeTCcs MOKpblBaTb MaTepuasiom, COOTBETCTBYIOLMM WCMOSb3yeMbIM MPUMNOK 1
MeToay nanku.

KOHTaKTbl [O/MKHbI ObITb CUMMETPUYHBLIMU W HE [O/IKHbI UMETb HApPOCTOB, BbICTYMNOB, BbINYKIOCTER U
T. Ai.. KOTOpblEe yXyALIalnT CUMMETPUIO U pasMepHble A0MYCKN KOMMNOHEHTa. KOHTaKTbl AO/MKHbI HaKpbIBaTb
TOpLbl KOPMyca 1 BbIXOAUTbL HA BEPXHIOK U HUXXHIOK €ro NioCKOCTU.

Kak npasuno, anekTpofbl COCTOAT U3 cniasa nannagua u cepebpa, cepebpa u 3onota. NosepxHOCTb
NpUNos, HaxoAALErocs Ha NOBEPXHOCTU 3N1EKTPOAOB U3 61aropofHbIX MeTanNoB, AO/HKHA conpukacaTbCs ¢
3alMTHbIM C/I0eM, npeacTaBaswmmM coboii auddysnoHHbIi 6apbep. B kayecTBe mMaTepuana 3aliUTHOrO
CNoSA PEKOMEHAYETCA HWKeNb WM aHanorMuHblii meTann, obnapavowmii ceoiicTBamu AnGY3MOHHOTO
6apbepa.

6.2.3 MapkupoBka

MHoroc/oiHble kepamuyeckne 6e3BbIBOAHbIE KOHAEHCATOPbI, KaK NpaBuio, He MapKupyioT.

6.2.4 Bup ynakoBku

Bug ynakosku - cornacHo IEC 60286-3 nnu IEC 60286-6.

6.2.5 NasseMoCTb, YCTOWUYMBOCTb K pPaCTBOPEHWUID, TemMnepaTypoCTOMKOCTb MeTanamsauumn
KOHTaKToB

KOMMOHEHTHI, Kak npasu/io, NasiTcsa nocne npegsapuTesisHOro HarpesaHus npu Temnepartype 150 'C
B TeyeHne 1 MuUH. OHM JOMKHbI BblAEPXNBATb NOrpyxeHne He meHee 10 ¢ B pacnnaB/ieHHbI NpUnoi npu
Temnepatype 260 °C.

PekomeHayeTca NposiBNATb OCTOPOXHOCTb NPU MCMO/Ib30BAHMN Cepuii KOHAEHCATOPOB pasMepoM He
MeHee 3225 (1210), ycTaHaBnMBaeMblX Ha OpraHW4yeckmx MOAMOXKAX B CBA3W C HECOOTBETCTBMEM
KoathbhmumeHTa Tennosoro pacwupenus (KTP). ecnum npouecc o06paboTku npegnonaraetr BbICOKUE
nepenajbl Temneparypbl.

6.3 Pa3mepbl KOMNOHEHTOB

Pa3mepbl 6€3BbIBOAHbIX MHOFOC/IONHBIX KEpaMUYEeCKMX KOHAEHCATOPOB NpeAcTaB/ieHbl Ha pucyHke 11

Pa3mepbl B MunmmeTpax

MaeHTudmkaTop L S W T H
Kopnyca min max min max min max min max"’ max
1005 0.95 1.05 0.30 0.85 0.45 0.55 0.10 0.35 0.55
1608 1.50 1,70 0.50 1.30 0.70 0.90 0.20 0.50 0.90
2012 1.90 2.10 0.70 1.70 1,15 1,35 0.20 0,60 1.35
3216 3.00 3.40 1.40 2.80 1.45 1.75 0.30 0.80 1.75
3225 3,00 3,40 1.40 2.80 2.30 2.70 0.30 0.80 2,00
4532 4.20 4.80 2.00 4,20 3.00 3.40 0.30 1.10 2.00
5750 5,30 6,10 2.50 5,50 4.60 5.40 0.30 1.40 2,00

PacueTHoe 3HaueHVie
PucyHok 11 - Pa3mepbl 6€3BbIBOJHOTO MHOFOC/I0MHOrO KepaMnyeckoro KoHgeHcaTtopa

11
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6.4 AHanu3 popMbl NasgHOro coeAnHeHus

dopma ¥ pa3mepbl rantenn npunos nocsie npouecca naiku npeacTaBfieHbl Ha puUcyHke 12.
HavmeHblne (min), cpegHve (mdn) n Han6onbwre (Max) pasmepbl Kaxaol rantenu Ha Hocke J1, nsTke JH
N BGOKOBbIX CTOpOHax J1 KOHTaKTa npuBefeHbl C Y4eTOM HaAEeXHOCTU MasHOro COeAVHEeHUs, a Takxe
KayecTBa M NPOM3BOAMTENIBHOCTU B MPOLIECCE MOHTaxa KOMMOHEHTOB. lNpoekTMpoBaHWe nocagouHbIX MecT
C yyeTOM pasmepa rantenim HyxaaeTcs B pacCMOTpeHun Tpex aKkTopoB, WMELWUX OTHOLWEeHue K
MOrpeLHoCTN: MOrpewHocTb pa3MepoB KOMMOHEHTOB C. MOrpewHocTb YCTaHOBKUM KOMMOHEHTOB Ha
neyaTHblXx nnatax P U MNOrpewHocTb reoMeTpuM KOHTaKTHOW nnowagku nedyatHoli nnatel F. [Janee
npueefeHbl (hopMysibl pacyeTa [ornycka € y4eToM 3TUX (DakTOpoB.

[arrenb Ha Hocke

Ar.m
Pa3smepbl B MunnumMmeTpax
MasHoe coepyHeHne
OrnycK Bokosas
VaeHTuduka- Hony, Ha Hocke Ha nsatke ranTens
Top

kopmyca F P 3 J» Js '
11 2 L3 11 L2 L3 ¢ max mdn mn CS an;( mdn min CA rmax (;?1 T\'
1005 03 02 01 02 01501 01 06 04 02 0550 O 0 01 0 0O
1608 03 02 01 04 02 01 02 06 04 02 08 0O O 0 02 0 0O
2012 03 02 01 04 02 01 02 06 04 02 1 0O 0 0 02 0 OO
3216 03 02 01 04 02 01 04 06 04 02 14 0 0O O 03 0 0O
3225 03 02 01 04 02 01 04 06 04 02 14 O O O 04 0 0O
5025 03 02 01 04 02 01 06 06 04 02 22 0 O O 04 0 OO
6332 03 02 01 04 02 01 08 06 04 02 3 0O 0O O 08 0 OO

MpumeuvaHune - KomnoHeHT 1005 uMeeT HepoCTaTOYHble pasmepb! /1A npouecca naliku pacn/ias/ieHHbIM
npunoem. B kopnycax, 60nbLumx 3225. MOryT BO3HWKHYTb MUKPOTPELLMHBI 13-3a TEM/I0BOTO yAapa B npoLiecce naiikv
pacnsiasneHHbIM npunoem. Takum o6pasom, Tvn 1005 TMMoB 1 TwMbl, 60blwne 3225. He NOAXOAAT A4/1 mpoLiecca
navikv pacnnasfieHHbIM NPUNOEM.

PucyHok 12 - BbICTyn nasiHOro coefnmHeHus

a) aiika 6e3 adpchekTa caMoBbIpaBHNBaHWS (YpoBeHb 1)
B npouecce naiikn pacnnaBneHHbIM npunoem 3eKkT caMoBbipaBHNBAHUSI OTCYTCTBYeT. B AaHHOM
cny4yae hopmysibl He MOTYT GbiTb YNPOLLEHbI U OCTAIOTCA B TOM BUAE, B KOTOPOM OHW NpeACTaB/eHbl HUXE:

Zmex = Lmn + 2Jimax + TT, r="1wu +Pu+C?'
Gnin= S/my - 2Jnmax ~ TH, Tn +Pl +Q o
Xmat= Wa* * 2Jsmex * 7s . Ts = + P\ +C;

b) Maiika 6e3 achpchekTa camoBbipaBHMBaHUSA (YPOBEHD 2)

Arex ~ Lam + 2Jinth+ 7'7» Ty - n+PL +Cu;
Gmm= Sna( —2Jmdn—T, , T "1K +
XTak —Wmr + 2Jstan  7's, 9=Jfl\ + p" +c;

12
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c) [Malika ¢ achpekToM caMoBbIpaBHUBaHWSA (YPOBEHb 3)

FH = ijFCi + N1'3+Q ;

XM» = IVmin+ 2Jsmr. + Ts

B npouecce nalikn onnasneHvem pelicTByeT 3hPeKT camMOBbIpaBHUBAHWA. TaK Kak KOMMNOHEHT He
3aduKkcpoBaH C nomolplo knes. Mpu naiike onnaefeHWem CMelleHWe KOMMOHEHTa OTHOCUTESIbHO
KOHTaKTHOlM nNiowaakM nevyatHol nnaTbl, BO3HMKWIEE NpPUM YCTAHOBKE KOMMOHEHTOB, MWCnpaBnseTcs
aBTOMaTMyecku 6narofaps adhekTy caMoBblpaBHUBaHMSA (T. €, 3HayYeHus, onpegenswowme P n F. MOXHO
cynTaTb paBHbIMU HysO). Takum o6pa3om, hopMy/ibl MOTYT 6bITh YNPOLLEHbI CAeAYoWMM 06pasoMm:

TT = CL. Zmax = Lmin +2JTmin + CL = Lmax + 2JTmin:
TH =CS. Gmin =Smax- 2JHmin - CS=Smin - 2JHmin;
Ts=Cw, XTtak=Wmn+ 2JSm+ CJ1=wng + 2Jsnr,-

B 3aBucMmocTM OT Tpebyemoil NpoYHOCTM naiikv, BO3MOXHOCTEN WCnosib3yeMoro mnpouecca
npou3BoAcTBa W T. f. AOMyCKaeTCA MCNonb30BaTb 1060V AONYCK, OTAWYHbIA OT A0MycKa, NPUBELEHHOrOo
BblLLE.

6.5 Pa3mepbl nocago4yHOro mMecra

Pa3mepbl nocagoyHoro mecta gnsa 6e3BbIBOAHbLIX MHOTOC/OMHbLIX KepaMUYeCcKnX KOHAEHCaTOpoB npu
naike onnaBfeHWeM W pacniasfeHHbIM NPUNOEM npeacTaBfeHbl Ha pucyHke 1 3. 3T 3HauveHus
BbIYUC/AIOT HA OCHOBe (POPMYN A/ NPOEKTUPOBAaHWUA TasTeNIn NasHoro COefUHEHNUs, NpefcTaBieHHbIX B
6.4.

O6nactb yctaHoBKM CY BbIUMCAAT, UCMONb3YA cregyowme gopMysbl U OKpyrieHus. 3HavyeHus
OKPYINIEHNA ANS HAMMEHbLUUX BeNMUUH pasHbl 0,05. AN HanbonbLUMX BeNnyuH - 0,5.

CYi = 6onbluee 3HayeHuWe U3 BblpaXeHUs obnactu
YCTaHOBKN * 2,
CY2 = 6ofbluee 3HayeHue Wu3 BblpaXKeHus obnactu

YCTaHOBKM X 2.
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Pasmepbl B MUMIMMETPaX

nocaomero memra ko 2 ¢ X vy ¢ o o
YpoBeHb 1
2040M 1005 2,55 0.5 0.85 1,05 1.55 4.0 2.0
2041M 1608 3.25 0.5 1.25 14 1.9 5.0 3.0
2042M 2012 3.65 0.55 1.7 155 21 5.0 3.0
2043M 3216 4.85 15 2.05 1,7 3.2 6.0 4.0
2044M 3225 4.85 15 2.95 1.7 3.2 6.0 4.0
2045M 4530 6.2 2.6 3.65 1.8 4.4 8.0 4.0
2046 M 5750 7.45 3.65 5,55 1.9 5.55 9.0 7.0
Y poBeHb 2
2040N 1005 2.05 0.5 0.75 0.8 1.3 2.6 13
2041N 1608 2.65 0.5 1.05 11 16 3.2 1.6
2042N 2012 3.05 0.65 15 12 1.85 3.6 2.0
2043N 3216 4.3 1.55 1.9 14 2.95 4.8 2.4
2044N 3225 4.3 1.55 2.8 14 2.95 4.8 3.3
2045N 4530 5.7 2.65 3.5 1.55 4.2 6.2 4.0
2046N 5750 6.95 3.7 5.45 1.65 5.35 7.5 6.0
YpoBeHb 3
2040L 1005 1.45 0.5 0.55 0.5 1.0 1.6 0.8
2041L 1608 21 0.5 0.9 0.8 13 2.2 11
2042L 2012 25 0.7 1.35 0.9 1.6 2.6 15
2043L 3216 3.8 14 1.75 1.2 2.6 3.9 1.9
2044L 3225 3.8 1.4 2.7 1.2 2.6 3.9 2.9
2045L 4530 5.2 2.0 3.4 16 3.6 5.3 3.6
2046L 5750 6.5 2.5 5.4 2.0 4.5 6.6 5.6

PucyHok 13 - Pa3mepbl nocafo4yHOro mocta 6€3BbIBOAHOI0O MHOrOC/OAHOIO KEPamMm1Myeckoro
KOHAeHcaTopa

7 TloCTOSIHHbIE 6e3BbIBO,EI|HbIe TaHTa/10Bbl€ KOHAEHCaTOPbI

7.1 BeepgeHue

B HacTosilem pasgene npuBoaeunsl pasmepbl 6€3BbIBOAHbIX MOCTOSAHHbLIX TAHTaN0BbIX KOHAEHCATOPOB
M nocafo4HbIX MECT, a Takke HeobxoAnMbI ANS pacyeTa MOcafoyvyHOro MecTa aHasn3 AoMycKoB U hopmbl
nasiHoro coenHeHus.

7.2 OnucaHne KOMMNOHeHTa

CylwiecTByeT psaj BapvaHTOB onpegeneHns pasmepoB 6€3BbIBOAHbIX TaHTasI0BbIX KOHAeHcaTopos. B
nyHKTax, NpeAcTaBNeHHbIX HXe, paccMaTpuBatoTcs Hanbonee obLime TUMbl.

7.2.1 OcCHOBHasa KOHCTPyKLUA

Mpumep TMNOBOW KOHCTPYKLUUWN NPeACTaB/IeH Ha pUCyHKe 14.

PucyHok 14 - KOHCTpYKLMSA NOCTOAHHOrO TaHTa/i0BOro 6e3BbIBOAHOIO KOHAeHcaTopa
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7.2.2 MaTepuasnbl KOHTaKTa

KoHTaKTbl pekoMeHAyeTCs MOKpbiBaTb MaTtepuasioM, COOTBETCTBYIOLWMM WCMNOMb3yEeMbIM MPUMOD 1
mMeToay naiiku.

KoHTaKTbl AO/HKHbI HAKpbIBaTb TOPLIbI KOMMOHEHTA U BbIXOAWUTL HA TOPLEBYIO Y HUXHIOK NIOCKOCTY.

7.2.3 MapkupoBka

MapknpoBska gonxHa cooTseTcTBoBaTh IEC 60384-3.

7.2.4 Bug ynakoBku

Bua ynakoBku fomkeH cootseTcTeoBath IEC 60286-3.

7.2.5 MasiemMoCTb, YCTOWYMBOCTb K pPacTBOPEHMWIO, TemMnepaTypoCTOWKOCTb MeTannmsauuu
KOHTaKTOB

PekomeHayeTcs, 4TOObl KOMMOHEHTbI BbIAEPXUBA/IM HE MeHee [ABYX LWKI0B CTaHAAPTHON naiiku
onnasnexHvem npu Temnepatype 235 °C. Kaxgblli LUMKI AO/DKEH COCTOATb W3 BO3AENCTBUS TemnepaTypbl,
paBHoli 235 "C, B TeuyeHune 30 c. KOMMOHEHTbl [AO/MKHbI BblAEPXMBATL MNOrpPY)XEHUe B pacniaB/EHHbI
npunoi npu Temnepartype 260 X He meHee 5 c.

7.3 Pa3mepbl KOMMOHEHTOB

Pa3mepbl NOCTOAHHBLIX 6€3BbIBOAHbLIX TAHTA/I0BbLIX KOHAEHCATOPOB Npe/cTas/eHbl Ha pUCyHKe 15.

r
" T *
S h—
*4a * L -
................ L m
Pa3mepbl B MUAMMeTpax
WpaeHTudpmkatop L W H, Ht w, A s
kopnyca min max  min max  min max  min max min max min  max
2012 1,80 220 105 145 120 0.85 080 100 030 0,70 0.50 1,00
3216 300 340 140 180 180 120 1.10 130 050 110 1O 170
3528 330 3,70 260 3.00 210 1,30 210 230 050 110 140 2,00
6032 570 630 290 350 280 160 210 230 100 160 290 3,50
7343 700 7.60 400 460 310 170 230 250 100 160 4.10 4.80

PucyHok 15 - Pa3Mepbl MOCTOSIHHOrO 6€3BbIBOAHOMO TaHTA/0BOrO KOHAeHcaTopa

7.4 AHann3 hopMbl NAssHOrOo cCoeguHeHns

dopma 1 pasmepbl ranTenu npunos nocne npouecca naviki npeAcTaBieHbl Ha pucyHke 16.
Havmenbwve (min), cpegHme (mdn) n Hanbonblune (Mmax) pasmepbl Kaxaol rantenu Ha Hocke JT, naTke JH
N GOKOBbIX CTOPOHax JS KOHTaKTa NpuBefeHbl C YYETOM Ha[eXHOCTU NasHOro COefMHEHUs, a Takke
KayecTBa W MPOU3BOAUTENBLHOCTN B NPOLLECCEe MOHTaXa KOMMNOHEHTOB. MpoekTnpoBaHue nocagoyuHbIX MecT
C yyeToM pasMepa rantenim HyXgaeTcsa B pacCMOTpPeHWM Tpex (PakTopos, MMENLWUX OTHOLIEeHne K
MOrPeLHOCTU: MOrPELHOCTbL pasmMepoB KOMMOHEHTOB C. MNOrPeLHOCTb YCTAaHOBKM KOMMOHEHTOB Ha
neyatHblX nnarax P M MNOrpelwHocTb reoMeTpun KOHTAKTHOW nnowankv nevatHol nnatel F. [danee
npueefeHbl hopMy/ibl pacyeTa fonycka ¢ y4eToM 3TuX hakTopos.

a) [MMalika 6e3 adphekTa camoBbipaBHMBaHUS (ypoBeHb 1)

B npouecce naiikn pacnnaefneHHbIM npunoem 3adekT caMoBbipaBHWBaHWA OTCYTCTBYeT. B faHHOM
cnyvae hopMy/ibl He MOryT ObITb YNPOLLEHbl U OCTAlTCA B TOM BuAe, B KOTOPOM OHW NpefCTaB/ieHbl HUXE:

=fn+2Jhtm * 7h e TM=}FU+PU+CL
= Svex —2J{#x" TV, T; =<JfZ+Pu +c's
= WnK+2J3nM+ Ts, T ='JFIi+ Pu +C1l m

b) Maiika 6e3 adpchpekTa caMoBbIpaBHNBaHNSA (YPOBEHDb 2)

15
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Zmex = Lmn ¢ 2JHth ¢ TH, t, =Ne +P {!+cCi
Gm= SneK —2JInth—Tf , t,

Xmer. —Whmn ¢ 2Jsr<n + Ts , 7* = +pCi+ Q
c) MNaiika ¢ achchpekToM caMoBblipaBHMBaHUA (YPOBEHb 3)

Zmex = 1~T, + 2JHW+ TH, T»-Ne t+p&+cil
Gmd= Srex—2"TT —Tt, Tx = +1.3+Cs;
WO~ "«1 + 2Jsrrin* TS, A =VFi +/S+ci o

B npouecce naiikv onnasneHnem pelicTByeT 3(hdekT caMOBbIpaBMUBAHMWS. Tak Kak KOMMOHEHT He
3ahukcmpoBaH € nomoLlibio knesi. Mpu navike onNnaBNeHUEM CMelleHWe KOMMOHEeHTa OTHOCUTEsbHO
KOHTaKTHOW nnowafkyn neyaTHOW nnathl, BO3HMKIIEE MpW YCTaHOBKE KOMMOHEHTOB, MWCMNpaBiseTcs
aBTOMaTunyeckn 6narogaps adhhekTy caMoBbipaBHMBaHWUA (T. €. 3HaueHusi, onpegensiowme P n F. MOXHO
cyMTaTb pasBHbIMY Hy0). Takum o6pasom, hopmysibl MOTYT 6bITb YNPOLLEHbI CAEeAYOWUM 06pa3om:

TH= Cj, Zmax - Lmin + 2Jnmin + C1 = LirAt * 2/1uTn;

Tt=Cs<  G,in- Sng - 2JTMN—C3=Snin—2JThin

T3=Cyv- Xuw =Wm+ 2J3, + C/t - ¢ 2J33r.,n

B 3aBMCMMOCTM OT TpebyemMoil MNPOYHOCTM Nailkm, BO3MOXHOCTE UWCMO/b3yeMoro mnpouecca

Nnpou3BOACTBA W T. [. AOMNYyCKAeTCs UCNo/b30BaTb M0G0 JONyCK, OT/IMYHLIA OT Aonycka, NpuUBELEHHOro
BbllLe.

rantesib Ha HOCke rantesib Ha NATKe 60TOBas rantenb

Pa3mepbl B MuaiMmeTpax

[Jonyck MasHoe
peHTndmka- coegyiHeHve
TOp Ha Hocke Ha nstke BokoBas rantesnb
Kopryca E p I X

11 L2 L3 1 L2 13 C max mdn mn Cs max mdn mn CY max mdn min
2012 03 0,2 01 04 02 01 0501 012 O 04 1 05 0202 01 01 01

3216 03 02 01 04 02 01 06 01 01 O 04 1 05 02 02 01 01 01
3528 03 02 01 04 02 01 06 01 01 O 04 1 05 02 02 01 01 01
6032 03 02 01 04 02 01 06 012 01 O 06 1 05 02 02 01 01 01
7343 03 02 01 04 0.2 01 07 01 01 O 06 1 05 02 02 01 01 01

PucyHok 16 - BbICTyn nasHoro coeguHeHus
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7.5 Pa3smepbl nocago4yHOro mecra
Pa3mepbl NocafouHOro MecTa 719 NOCTOAHHbIX 6€3BbIBOAHbIX TAHTA/I0BbLIX KOHAEHCATOPOB Npy nalike
onsiaBneHneM 1 pacniasfieHHbIM NPUNOeM nNpefcTaB/ieHbl HA PUCYHKe 17. OTU 3HAYEeHWUs BbIYMCAIT Ha
ocHoBe hopMyn A1 MPOEKTUPOBAHUS raNTeNn NasHoro CoeAVHeHNs, NpeacTaBnNeHHbIX B 7.4.
O6nactb yctaHoBkM CY BbIUMCAAT, UCMONL3YA cregyowme gopMysbl U OKpyrneHuns. 3HadyeHue

OKPYT/IEHUS 47151 HAMMEHbLUUX BeMUYMK pasHbl 0,05. Ans HAMGONMbLUUX BENUYMH - 0,5.

CY, = 60nbluee 3HaueHve 13 BblpaxxeHns Lmn

CYr = 6osbLuee 3Ha4YeHne U3 BbipaxeHus Ao+ "F 2+ P2+ C

WaeHTucoukarop WaeHTndomkarop

rnocagouHoro
mecTa

2060M
2061M
2062M
2063M
2064 M

2060N
2061N
2062N
2063N
2064N

2060L
2061L
2062L
2063L
2064L

Kopryca

2012
3216
3528
6032
7343

2012
3216
3528
6032
7343

2012
3216
3528
6032
7343

4.65
5,85
6.15
8.65
9,95

3.5

4,7

5.0
7.55
8.85

2,6
3.8
4.1
6.7
8.0

a,
c

0.5
0,7
1.0
2.5
3.7

0.5
0.8
11
2,6
3.8

0.5
11
14
2,9
4.1

AE‘+P +C "

1,55
1.84
2.85
2.85
3.05

1,35
1,65
2.65
2.65
2.85

1.2
15
2.5
2.5
2.7

y

YposeHb 1
2.05
2.6
2.6
3,05
3,15
BpOBEHb 2
15
1.95
1.95
25
2,55
YpoBeHb 3
1.05
1.35
1.35
1.9
1.95

FOCT IEC 61188-5-2—2013

nnu Z + 3anac 06/1acTv yCTaHOBKM * 2,

nnm X * 3anac 06,1acTv yCTaHoBKM * 2\,

Pasmepbl B MuaiMmeTpax

C

2.55
3.3
3.6
55
6.85

2.4
3,15
3.45

5.5

6.8

1,55
2,45
2.75
4.90
6.15

Cy,

6.0
7,0
8.0
10.0
11,0

4.0
6.0
6.0
9.0
10.0

2,7
3,9
4.2
6.8
8.1

Cyr

3.0
3.0
5.0
5.0
6.0

1.7
2.0
3.2
3,5
4.6

15
1,9
31
3.4
4.5

PucyHok 17 - Pa3mepbl nocafo4HOro Mecta NOCTOAHHOIO 6€3BbIBOLHOIO TaHTa/I0BOro
KOHAeHcaTopa
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8 be3BblBOAHbIE  ANIIOMUWHUEBLIE  3/IEKTPOSIUTUUECKME  KOHZEHCATOpbI
(BepTVKaNIbHOE NCMOJTHEHNE)

8.1 BeepgeHue
B HacTosileM paszene npuBeAeHbl pasMepbl 6Ee3BbIBOAHbLIX a/IIOMUHUEBLIX 3/1EKTPOSIUTUYECKUX

KOHAEeHCaTopoB (BepTMKa/bHOE WCMOJSIHEHME) U MOCafO0YHbIX MECT, a Takke Heob6XxoAuMMbI ANA pacuyeTa
nocafo4yHoro MecTa aHanns AonyckoB 1 (hOPMbl NasHOI0 CoeANHEHUS.

8.2 OnucaHne KOMNOHeHTa

B cnepywowux  nogpasgenax  npejctaefieHbl  cBoicTBa  6e3BbIBOAHLIX  a/IIOMUHUEBBIX
3N1EKTPOSINTUYECKUX KOHLEHCATOPOB (BEPTUKANIbHOE UCMONHEHME).

8.2.1 OCHOBHas KOHCTpyKLUSA

TunoBas KOHCTPYKLUUA nNpefcTaBfeHa Ha pucyHke 18.

PucyHok 18 - KOHCTpyKUuMsi 6e3BbIBOAHbLIX a/IFOMUHUEBbLIX 3N1EKTPOTIUTUUYECKMX KOHAEHCATOPOB
(BepTukanbHOe MUCNONHEHUE)

8.2.2 MaTepuasnbl KOHTaKTa

KoHTakTbl pekomeHAyeTcs MNOoKpbiBaTb MaTepuasioM, COOTBETCTBYIOLUUM MCMOMb3yEMbIM MPUMNOKD U
mMeToAy nanku.

8.2.3 MapknpoBka

MapkunpoBska fgosxkHa cooTseTcTBoBarth IEC 60384-18.

8.2.4 Bupg ynakoBku

Bug ynakoBku gosxeH cootseTcteoBarth IEC 60286-3.

8.2.5 MaAemMoCTb, YCTOWYMBOCTb K PacTBOPEHWIO, TemnepaTypoCTOMKOCTb MeTannamsauumn
KOHTaKTOoB

TpeboBaHWA f0/MKHbI COOTBETCTBOBATbL MCMbITAHUIO Naiikoii onnasneHnem |IEC 60068-2-58.

8.3 Pa3mepbl KOMNOHEHTOB

Pa3mepbl 6€3BbIBOAHbLIX a/IOMUHMEBBLIX 3/1EKTPOUTUYECKNX KOHAEHCATOPOB (BEPTMKa/bHbIA Tum)
npefcTtassieHbl Ha pucyHke 19.
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©
*=r
.11,
— J 'y -
Pa3smepbl B MunanmMeTpax
Wpentudpmkatop  Lwm W L, L3 u W, H H,

Kopnyca mn  max min max min max min max mn max mn max mn  max
33W52H 315 345 36 42 04 10 01 05 045 075 49 55 0 0.2
43W44H 415 445 46 52 07 13 01 05 050 080 42 46 0 0.2
43W52H 415 445 46 52 07 13 01 05 050 080 49 55 0 0.2
43W57H 415 445 46 52 07 13 01 05 050 080 54 6.0 0 0.2
53W44H 515 545 56 62 12 18 01 05 050 080 42 46 0 0.3
53W52H 515 545 56 62 12 18 01 05 050 080 49 55 0 0.3
53W57H 515 545 56 62 12 18 01 05 050 080 54 6.0 0 0.3
66W44H 6.45 675 69 75 17 23 01 05 050 080 42 46 0 0.3
66W52H 6.45 6,75 69 75 17 23 01 05 050 080 49 55 0 0.3
66W57H 645 675 69 75 17 23 01 05 050 080 54 6.0 0 0.3
83W65H 815 845 86 92 17 23 01 05 050 080 62 6.8 0 0.3
83w102H 815 845 86 92 30 40 01 05 070 110 99 105 O 0.3
103wW102H 10.15 1045 106 112 40 50 01 05 0.70 110 99 105 0 0.3

PucyHok 19 - Pasmepbl astoOMUHUEBOrO 3/IEKTPO/IMTUYECKOrO 6E3BbLIBOLHOIO KOHAeHcaTopa
(BEpPTMKaNbHOE MCMNOJTHEHMNE)

8.4 AHanus popMbl NASHOr0 coefnHeHuns

dopma 1 pasmepbl ranTenn npunos rnocne npouecca navikM npeAcTasfieHbl Ha pucyHke 20.
HaumeHblumne (min), cpegHue (mdn) n HUGonbLWKe (Max) pasmepbl KaXAol rantenun Ha Hocke Jr. nNsaTke JH 1
6OKOBbIX CTOPOHAaxX JS KOHTaKTa npusBefeHbl C y4eTOM HaAeXHOCTU NasHOro CoeAVHEHUs, a Takke kayecTea
1 NPOV3BOAMTENIBHOCTU B NPOLIECCE MOHTAaXa KOMMOHEHTOB. [poekTupoBaHne nocafouHbIX MECT C yYeToM
pasmepa rantenn HyxaaeTcsa B pacCMOTPeHUM Tpex (hakTopoB, UMEKLW WX OTHOLIEHWE K MOrpeLlHOCTU:
NorpeLHoCTb pa3mMepoB KOMNOHEHTOB C. MOrpeLHOoCTb YCTaHOBKM KOMMOHEHTOB Ha nevyartHbIX naatax P u
NOrpeLIHOCTbL FTeoMeTpUM KOHTaKTHOM nnowanki neyatHoi nnatel F. fanee npusedeHsbl hopmysbl pacyeTa
[onycka ¢ yueToM 3Tux (hakTopos.
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larmes» Ha Hooke N s> - TVTE/bHATaHE 0078 TaTerb
LA «
Pa3mepsbl B MunanmeTtpax
MasiHoe coeguHeHne
aeHTudmka- Honyck
Top Ha Hocke Ha nsaTke Bokosas rantenb
Kopnyca F P Jh Js
1 L2 L3 1 2 L3 CI max mdn mn c¢s max mdn min COv max mdn min
33w 03 02 01 )40201 06 1 05 02 )6 0 -005 -015)3 05 035 0.2
43W 03 0201 )40201 06 1 05 03 )6 0 -005 -015)3 05 035 0.2
53w 03 0201 )40201 06 1 05 03 )6 0 -005 -015)3 05 035 0.2
66W 03 02 01 )40201 06 1 07 04 )6 0 -005 -015)3 05 035 0.2
83W65H 03 0201 )40201 06 1 07 04 )6 0 -005 -015)3 05 035 0.2
83W102H 03 0201 )40201 06 1 07 04 1 0 -01 -025)4 05 035 0.2

103W 03 02 01 )40201 06 1 07 04 1 0 -01 -025)4 05 035 0.2

MpumeyaHne — AJIOMVHVEBBIN SﬂeKTpOI'IVITVILleCKVIVI qmn-koHAeHcaTop He noaxoaut  Ana nakm
onnasfeHnem.

PucyHok 20 - BbICTyn nasiHOro coefnmHeHus

a) Maiika 6e3 adhhekTa camoBbipaBHMBaHUS (YpoBeHb 1)
B npouecce naiiku pacnnasneHHbIM npunoem adhekT camoBbipaBHWBaHWA OTCyTCTBYyeT. B gaHHOM

cnyyae popmysibl He MOryT 6biTb YNPOLLEHbI Y OCTAKOTCS B TOM BUE, B KOTOPOM OHU NPEACTaB/eHbl HUXE:

20

Zmax = Lmn\ + 24/TTax + 7T, b ="F-i+ P-l+C t-
Gmn= Smax ~2"Hrrax* TH, TN = + PLI + m_
XTak = Wmt>+ 2Jbnax ¢ 7s , Ts = ,+ P2, +C* L

b) Naiika 6e3 achdhekTa camoBbIpaBHUBaAHUSA (YPOBEHbL 2)

rex ~u *-f 211Tun + 7t rn=

Gm= Srex —2JHmth—7h . Tn =VFu +pu +C I
Xmax= + 2lsmén+ Ts, “Ne +pu+ci m
c) Naiika ¢ achhekToM caMoBbIpaBHNBaHUSA (YPOBEHb 3)

Amax ~ U » - m2Jmen + TV, K +p;,+tc;-.
Gnin= grex* 2JHM* TH. sm.1|Fi+tPi+CI
Xmax = Wim* + 2Jsmn ¢ Ts, = faj+"ti+Cw »
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B npouecce naiku onnasneHvem peiicTByeT 3hPeKT camMOBbIpaBHUBAHWA, Tak Kak KOMMOHEHT He
3adMkcMpoBaH C nomowbio knes. [Mpy naiike onnaBieHWEM CMELeHMe KOMMOHEeHTa OTHOCWUTEsIbHO
KOHTaKTHOM nnowaakyn neyaTHoW nnaTtbl, BO3HMKLWIEE MPW YCTAHOBKE KOMMOHEHTOB, WCMpaBnsieTcs
aBToMaTnyeckn 6narofaps adhdekTy camoBblpaBHUBaHMSA (T. €. 3HavyeHve, onpegenswowme P n F, MOXHO
cuMmTaTtb paBHbIMU HYM0). Takum 06pa3omM, POPMy bl MOTYT 6bITb YNPOLLEHb! Cleylowmm obpa3om:

Tj— CL, Zmax - ~mn + 2Jjmm+ Q_ = Lfag + 24/1TM>

Tn —Cs, Gmn = Smax —2JHmIn — Cs=Smm — 2«/HTb!
Ts=Gw, Xnmx= ¢ 2JSme Cw = [Vnex + 2Jsnci-

B 3aBMCMMOCTM OT Tpebyemoil Npo4YHOCTM naliky, BO3MOXHOCTEN WUCMOAb3yeMOro npouecca
npou3BOACTBa M T. A4. AOMycKaeTcs MCnofnb3oBaTb Nt060N [OMYCK, OT/IMYHbIA OT JOnycka, NpuMBeLEeHHOro
BblLLIE.

8.5 Pasmepbl nocago4yHOro Mecra

Pasmepbl nocagoyHoro mecta 415 6e3BbIBOAHbIX alOMUHUEBBIX 3/IEKTPOSIMTUYECKNX KOHAEHCATOpPOoB
(BEpPTMKA/IBHOE WMCMOJIHEHME) NPU Naiike onjaBfieHMEM U Naike pacniaBfeHHbIM NPUMNOEM NpPeLCTaB/EHbl
Ha pUCYHKe 21. DTN 3HAYEHUS BbIYUC/SAOTCA Ha OCHOBe (YOpPMyn AN MPOEKTUPOBAHUSA ranTeny nasiHoro
coefiHeHus, nNpeAcTaB/ieHHbIX B 8.4.

O6nactb ycTtaHoBkM CY BbIUMCAAKT, UCMONb3yA creaylolime OpMynbl Y OKpYrieHus. 3HavyeHus
OKPYI/IeHUS ANA HAUMEHbLINX BeNYnH paBHbl 0,05. gns Hanbonbwmnx BenuumH - 0.5.

CY, = 6onbluee 3Ha4YeHVe U3 BblpaxkeHusa Lnim+ A F 2+ P' + Ct' wan Z + 3anac 061acti yCTaHOBKN K 2.

CY2 = 6onbluee 3HayeHune u3 BblpaxeHnua fVnm +P:+Cw~um X ¢ 3anac obnactu

yCTaHOBKU * 2.
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22

WpeHtndprkaTop
nocago4Horo Mecta

2070M
2071M
2072M
2073M
2074M
2075M
2076M
2077M
2078M
2079M
2080M
2081M
2082M

2070N
2071IN
2072N
2073N
2074N
2075N
2076N
2077N
2078N
2079N
2080N
2081IN
2082N

WpeHtndmkaTtop
Kopnyca

33W52H
43W44H
43W52H
43W57H
53W44H
53W52H
53W57H
66W44H
66W52H
66W57H
83W65H
83W102H
103W102H

33W52H
43W44H
43W52H
43W57H
53W44H
53W52H
53W57H
66VV44H
66W52H
66W57H
83W65H
83W102H
103W102H

z

7.0
8.0
8.0
8.0
9.0
9.0
9.0
10.3
10.3
10.3
120
12.0
14.0

5.9
6.9
6.9
6.9
7.9
7.9
7.9
9.6
9.6
9.6
11.3
11.3
133

0.5

0.55
0.55
0.55
1.05
1.05
1.05
1.55
1.55
1.55
1.55
3.25
3.9

0.5

0.75
0.75
0.75
1.25
1.25
1.25
1.75
1.75
1.75
1.75
3.45
4.2

2.35
24
2.4
24
24
24
24
24
24
24
24
2.7
2.75

19

1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
2.25
2.3

y

Y 30BeHb 1
3,25
3.75
3.75
3.75
4.0
4.0
4.0
4.4
44
44
5.25
4.4
5.05

Y 30BeHb 2
27
31
31
31
3.35
3.35
3.35
3.95
3.95
3.95
4.8
3.95
4.55

Pasmepbl B MunnnmeTpax

C

3.75
4.3
4.3
4.3
5.05
5.05
5.05
5.95
5.95
5.95
6.8
7.65
8.95

3.2
3.85
3.85
3.85
4.6
4.6
4.6
5.7
5.7
5.7
6.55
7.4
8.75

Cy-

8.0
9.0
9.0
9.0
10.0
10.0
10.0
12.0
12.0
12.0
13.0
13.0
15.0

6.4
74
74
7.4
8.4
8.4
8.4
10.1
10.1
10.1
11.8
11.8
13,8

Cyr

5.0
6.0
6.0
6.0
7.0
7.0
7.0
9.0
9.0
9.0
10.0
10.0
120

4.1
51
51
51
6.1
6.1
6.1
7.4
7.4
7.4
9.1
9.1
11.2

PucyHoK 21 - Pa3Mepbl NOCa04YHOro MecTa 6€3BbIBOAHbIX a/IlOMUHUEBbLIX 3NEKTPONUTUYECKNX
KOH/leHCaTopOB (BEPTUKaNIbHOE UCTIOMHEHNE), NCT 1



FOCT IEC 61188-5-2—2013

OKoHYaHue Tabnuubl

WpeHtudmkatop  WpeHtudpmkarop z G X y C oy, cy,
nocago4yHoro Mecta Kopryca
YpoBeHb 3

2070L 33W52H 4.6 0.7 1.15 1.95 2,65 4.7 3.6
2071L 43W44H 5.8 1.0 1.2 2.4 3.4 5.9 4.6
2072L 43W52H 5.8 1.0 12 2.4 3.4 5.9 4.6
2073L 43W57H 5.8 1.0 12 24 3.4 5.9 4.6
2074L 53W44H 6.8 15 12 2.65 4.15 6.9 5.6
2075L 53W52H 6.8 15 12 2.65 4.15 6.9 5.6
2076L 53W57H 6.8 15 12 2.65 4.15 6.9 5.6
2077L 66W44H 8.3 2.0 12 3.15 5.15 8.4 6.9
2078L 66W52H 8.3 2.0 12 3.15 5.15 8.4 6.9
2079L 66W57H 8.3 2.0 12 3.15 5.15 8.4 6.9
2080L 83W65H 10.0 2.0 12 4.0 6.0 101 8.6
2081L 83W102H 10.0 3.5 15 3.25 6.75 10.1 8.7
2082L 103W102H 12.0 4.5 15 3.75 8.25 121 10.7

PucyHok 21, nuct 2

9 be3BbIBOAHbIE  &/TIOMUHMEBbIE  3/IEKTPOSINTUYECKME  KOHAEHCATOpbI
(ropn3oHTa/IbHOE MCMOTHEHWE)

9.1 BBegeHue

B HacToswem pasgene npuBefeHbl pasmepbl 6e3BbIBOAHLIX aNtOMUHMEBBLIX 3NEKTPONTUYECKNX
KOHZEeHCaTopoB (rOpM3OHTANbHLIA TUM) M WX NOCaA0YHbIX MECT, a Takke HeobxoAuWMbli Ana pacyeTta
nocafilo4Horo MecTa aHasim3 4onyckoB 1 (POPMbl NASHOTO COeANHEHMNS.

9.2 OnucaHne KOMNOHeHTa

B cnepylowwux nogpasfgenax  npefcTaBfieHbl  CBONCTBA  6e3BbIBOAHLIX  alOMUHMEBbIX
3/1eKTPOSINTUYECKNX KOHLEHCATOPOB (TOPU3OHTA/IbHbIN TUM).

9.2.1 OcHOBHas KOHCTpyKLNSa

TunoBasa KOHCTPYKUMA NpeAcTas/ieHa Ha pucyHke 22.

PucyHok 22 - KOHCTpyKuMa 6e3BbIBOAHOIO ajlloMWHWEBOrO 3/1EKTPO/IMTUYECKOTrO KOHAeHcaTopa
(ropn3oHTanbHOE UCNOJTHEHME)

9.2.2 MaTepuasnbl KOHTaKTa

KOHTaKTbl [O0/IXHbI OblTb MOKPLITLI MaTepuasioMm, COOTBETCTBYIOLUUM WCMO/b3YEMOMY MNPUNo 1
mMeToAy naviku.

9.2.3 Mapkuposka

MapkupoBka fomkHa cooTBeTcTBoBaTh IEC 60384-18.

9.2.4 Bup ynakoBku

Bupg, ynakosku goxeH cootseTcTtsosaTh IEC 60286-3.
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9.2.5 MasieMoCTb, YCTOWYMBOCTb K pacTBOPEHU0, TemMnepaTypoCTOWKOCTb MeTannusauuu
KOHTaKTOB

Tpe6oBaHUst fOMXHbLI COOTBETCTBOBATL MCMbITaHMIO Nalikoli onnasneHnem IEC 60068-2-58.

9.3 Pa3mepbl KOMMNOHEHTOB

Pasmepbl 6e3BbIBOAHbIX aJIOMUHUEBBLIX 3NEKTPONTUYECKUX KOHAEHCATopoB (rOpuU3OHTaNbHOE
MCNoJsIHeHne) NpeAcTaBeHbl Ha pUcyHke 23.

Pa3smepbl B MuiMMmeTpax

WaeHTndomkatop L Li W W, w, Wi H Hi
kopnyca min max min max min max min max min max min max min max min na>
31W63L 61 65 13 17 29 33 20 23 025035 26 30 28 32 0 0.2
36W63L 61 65 13 17 34 38 24 29 035045 32 37 33 37 0 0.2
41W63L 61 65 13 17 39 43 285335035045 37 42 38 42 0 0.2
46W63L 61 65 13 17 44 48 335 3.85 0.40 0,50 425 475 43 47 0 0.2
46W83L 81 85 13 17 44 48 3.35 3.85 0.40 0,50 425 475 43 47 0 0.2
46W103L 10,1 105 13 1.7 44 48 3.35 3.85 0.40 0,50 4.25 475 43 47 0 0.2
46W133L 131 135 13 1.7 4.4 48 3.35 3.85 0.40 0.50 4.25 475 43 47 0 0.2
oow17iL 169 173 18 22 88 92 66 7.1 055065 78 83 88 9.2 0 0.2
90w215L 21.3 21.7 18 22 88 92 66 7,1 055065 78 83 88 9.2 0 0.2
90w265L 26.3 26.7 18 22 88 92 6.6 71 055065 78 83 88 9.2 0 0.2

PucyHok 23 - Pa3mepbl 6€3BbIBOAHOIO a/IIOMUHVUEBOIO 3/1EKTPOSIMTUYECKOTO KOHAEHcaTopa
(ropu3oHTanIbHOE UCMOJTHEHUE)

9.4 AHanu3 hopMbl NasiHOro coeguHeHus

dopma ¥ pasmepbl rantenn npunos nocne npouecca naikM npeAcTaBfieHbl Ha PUCYHKe 24.
HavmeHblune (min), cpegHue (mdn) n Hanbonblume (max) pasmepbl Kaxaoi rantenn Ha Hocke J1. natke JH
N BGOKOBbIX CTOPOHax JsS KOHTakTa npuBefdeHbl C YyY4eTOM HafeXHOCTW NasHOro COefMHEeHWs, a Takke
KayecTBa M NPOM3BOAMTENBHOCTM B MPOLIECCE MOHTaXa KOMMOHEHTOB. [poekTupoBaH/ue nocafoyHbiX MecT
C yyeTOM pa3smepa rantesim HyxaaeTcss B pacCMOTpeHun Tpex akToposB, WMELWUX OTHOLWEeHue K
MOrpeLHoOCTN: MOrpewHocTb pa3MepoB KOMMOHEHTOB C, MOrpewHocTb YCTaHOBKUM KOMMOHEHTOB Ha
neyatHblXx nnatax P U MNOrpewHocTb reoMeTpuM KOHTaKTHOW nnowagku nevatHoin nnatel F. [anee
npueefeHbl (hopMysibl pacyeTa [ornycka ¢ y4eToM 3TUX (DakTOpOoB.
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Fantens Mn HocKe

VpeHtndmka-
Top
Kopryca

31W63L
36W 63 L
41W63L
46W 63 L
46W 83 L
46W103L
46W133L
90W171 L
90W215L
90W 265 L

n
0,3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

TpumeuaHue

TNnaasieHnem.

F
L2
0,2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

rTM

[Jonyck

L3
0,1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

n
04
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4

p
L2
0,2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

L3
0,1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

C.
0,3
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0,5
0.5

Ha Hocke

J,

max
0,2
0,2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

mdn

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

FanTens manatpe

min

O OO OO0 O o oo

0
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Ib BokoBas rNNTers

PasmMepbl B MunnMmeTtpax

MasHoe coeanHeHve

Cs

04
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Ha nstke

max mdn

B R R R R R R PR

1

0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4

min
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

BokoBast rantesb

c*
0.4
0.4
04
0.4
0.4
0.4
0.4
0.4
0.4
0.4

n

max
0,5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

madn
0,3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

min
0,2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

Be3BbIBOAHON  a/IIOMUHUEBBIN  3NIEKTPOMUTUYECKW  KOHAEHCATOP HENpUroAeH Ans naiio

PucyHok 24 - BbICTyn nasHoOro coeguHeHus

a) Malika 6e3 adhdpekTa camoBblpaBHUBaHUS (YpoBeHb 1)
B npouecce naiiku pacnnaBfieHHbIM Npunoem 3eKkT camoBblpaBHUBAHWA OTCYTCTBYeT. B faHHOM
cnyyae oopMysbl He MOTYT GbiTh YNPOLLEHbI U OCTAOTCHA B TOM BUAE, B KOTOPOM OHU MPeACTaBNeHbl HUXE:

2me« = Hrin + 2J»nea ¢ TH .

GoM!'= Smax —2Jjmax—Tj ,

Xn-nx = Wtrtn + 2Jsmax + 7's,

T+

TyjFu +Pu +cl

JFi.

b) Maika 6e3 achpchekTa camoBbipaBHMBaHMSA (YPOBEHb 2)

e~ Min+ 2J|irrar. + TH,

Gmn = Srex —2J3\pu3r — 7T,

Xcran = “min + 2Jsmdn + 74,

Iw =

[
*

NFL2+ PLL+ Ci

TAFL2+ PL2 +

c) [Malika ¢ acpchekTom caMoBblpaBHVBaHWA (YpOBEHb 3)

28> = Lmin + 2JHrrin ¢ TH,

GmM —Sn&X~ 2JxtHn ~ 7't .

Xnax = Mmin+ 2Jsmin+ 7s,

T
H

T /Fu + p1, +c:

T JFU + A3+ C*

,

+ fLi+Cw =

25
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B npouecce naiiku onnaBneHveMm felicTByeT 3(peKT camMOBbipaBHMBaUWS. TaK Kak KOMMOHEHT He
3achukcupoBaH ¢ nomouwbto knes. Mpu nalike onnaB/leHNEM CMELWEHUE KOMMOHEHTA OTHOCUTE/ILHO
KOHTaKTHOM M/oWaaKM MneyaTHOW nnaTbl, BO3HMKLIEE MpU YCTAHOBKE KOMMOHEHTOB, UWCMNpaBAseTcs
aBTOMaTMyeckn 6narogaps apdekTy camoBbipaBHMBauus (T. €. 3HadeHusl, onpegenswowme P n F. MoxHO
cunTaThb paBHbIMU Hy/0). Takum 06pa3om, hopMyibl MOTYT 6bITh YMPOLLEHbI CeayLmnm obpa3omM

7H= CI, Zmzt- mn+ 2Jhmine¢ Ci - Lmu *
7t=Cs, G”n = SnK—2Jrnin—Cs = Snm 2JTrmi
Ts~C,v Xwrx—VV2An + 2JStm+ C// —Wfnz, + 2 Jsr-.n-

B 3aBucumocT OT Tpebyemoil NPOYHOCTM naiikv, BO3MOXHOCTElW WCMOMb3yeMoro mnpouecca
npov3BOACTBA U T. 4. AOMYCKAETCA MCMNOMb30BaTb /060 [ONYCK, OT/IMYHBIA OT Aonycka, NpUBEAEHHOro
BbILLE.

9.5 Pa3mepbl nocajoyHOro mecra

Pasmepsbl nocafoyHoro mecta Ansi 6e3BbIBOAHbLIX aSIIOMUHUEBLIX 3/1IEKTPONTUTUYECKUX KOHAEHCATOPOB
(ropu3oHTasIbHOE UCMOJIHEHME) NPW navikax onnaBfeHVeM W pacnfaB/eHHbIM NPUNOeM NpeacTaBfieHbl Ha
pucyHke 25. 3T 3HAYEHUSA BbIYUCAAIOTCA Ha OCHOBe (hOpPMY/n A5 MPOEKTUPOBAHUA TanTenn nasHoro
coeAunHeHVs, npeacTas/eHHbIX B 9.4.

O6nacTtb yctaHoBK/ CY BbIYMCAAOT, UCNONb3ysa cnepywowme OpMysbl U OKpyrieHus. 3HauveHue
OKpyrneHus Ans HaumeHblnx BennmunH pasHbl 0.05, ansHambonbwnx - 0,5.

CY, = 6onbluee 3HaYeHne 13 BblpaxeHns Lmm+J £ ' + P1+ Ct* unu Z ¢ 3anac 061acti ycTaHOBKM
*2
CY2 = 6onblee 3HayeHWe W”3 BblpaXeHUs o6nactu

YCTaHOBKM X 2.

15 Ba&xraTanmn}
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Pa3mepbl B MuaaumMeTpax

MaeHTudmkaTtop WoeHTudmkarop 5 X C y 2, 3 cy, Cy?
nocagoyHoOro Mecta Kopryca
YpoBeHb 1
2090M 31W63L 5.2 1.25 34 3.35 20 775 2385 90 7.0
2091M 36W63 L 5.95 1.75 34 3.85 21 7.75 285 30 7.0
2092M 41W63 L 5.45 22 34 435 215 775 285 90 30
2093M 46W63 L 7.0 2.7 34 485 215 7.75 285 30 30
2094 M 46W83 L 7.0 2,7 34 485 215 975 485 110 30
2095M 46W103 L 7.0 2.7 34 485 215 11.75 3.85 13.0 3.0
2096M 46W133 L 7.0 2.7 34 485 215 1475 385 16.0 30
2097M 90W171 L 1055 5,95 3.9 325 23 12.0
2098M 90w215L 1055 5.95 3.9 3.25 23 120
2099 M 90W265L 1055 5.95 3.9 325 23 12.0
YpoBeHb 2
2090N 31W63L 3.85 1.6 2.8 2.8 1,15 715 285 7 44
2091N 36W63 L 4.6 21 2.8 33 125 715 285 7 51
2092N 41W63 L 51 2.55 2.8 38 13 715 285 7 5.6
2093N 46W63 L 5.65 3.05 2.8 435 1.3 715 285 7 52
2094N 46W83 L 5.65 3.05 2.8 435 13 9.15 485 9 32
2095N 46W103 L 5.65 3.05 2.8 435 13 11,15 3.85 11 32
2096N 46W133 L  5.65 3.05 2.8 435 1.3 14.15 385 14 52
2097N 90W171 L 32 6.3 3.3 7.75 145 3.7
2098N 90W215L 32 6.3 3.3 7.75 145 37
2099N 90W265 L 32 3.3 3.3 7.75 145 9.7
YpoBeHb 3
2090L 31W63L 34 2 2.1 2.7 370 6.45 285 6.6 3,9
2091L 36W63 L 41 24 21 325 085 6.45 285 5.6 44
2092L 41W63 L 4.6 2.85 2,1 375 390 6.45 285 6.6 4.9
2093L 46W63 L 5.15 3.35 21 425 095 6.45 285 6.6 5.4
2094L 46W83 L 5,15 3,35 21 425 095 845 485 8.6 54
2095L 46W103 L 5.15 3.35 21 425 395 1045 385 106 54
2096L 46W133 L 5.15 3.35 21 425 095 1345 985 136 54
2097L 90wW171 L 8.7 6.6 2.6 7,65 1,05 - ] - 9.8
2098L 90W215 L 8.7 6.6 2.6 7.65 1.05 9.8
2099L oW 265L 87 6.6 2.6 765 105 - 9.8

PucyHok 25 - Pa3Mepbl NocafiodHOro Mecta 6e3BbIBOAHbIX a/TlOMUHUEBBIX 3/1EKTPOSIUTUYECKNX
KOHAEeHCaTopoB (rOpU30HTANIbHOE UCTIOSTHEHUE)

10 MneHo4Hble 6e3BbLIBOAHbLIE KOHAEHCATOPbI

10.1 BeepgeHune

B HacToswem pasgene npuBOAEHbI  pasvepbl  6e3BbIBOAHLIX KOHAEHCATOPOB Ha OCHOBE
NONNUHUNEHCYNbIUAHBIX AN3EKTPUYECKUX MNIEHOK [ANS Leneil NOCTOSHHOTO ToKa, B JafbHeiwem
HasbiBaemom MIMNC 6e3BbIBOAHON MNIEHOYHbIA KOHAEHCATOp C aHa/M3oM AO0MNyCcKoB M (hOpMbl NasiHOro
coefIHeHuUs.

10.2 OnucaHue KOMNOHEHTa

CywecTtByeT psig  MMOMNC  nAeHOYHbIX KOHAEHCATOPOB  pa3/IMYHbIX  KOHCTPYKUWUIA, pa3Mepos,
HOMUWHasbHbIX HanpsbkeHWii U eMKocTell. B nmpeacTaBrieHHbIX HUXE nogpasgenax onucbiBaloTcs Haubonee
obLwme nx Tmnebl.

10.2.1 OcHOBHas KOHCTpyKuua

[lBe TMnoBble KOHCTPYKLUMU NpeacTaB/ieHbl Ha pUcyHkax 26a un 26b. MIMMNC 6e3BbIBOAHOV MIEHOYHbIN
KOHAEeHcaTop Npou3BOAAT cnefylowum o06pasoM: 371eKTpoAbl (POPMUPYIOTCSA  HamblIIEHWEM MeTanna.
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HanpuMep aloMUHUS, HA AW3NEKTPUYECKyo NonudeHnNeHcybmOUAHYI0 MIeHKy, U COOTBETCTBYloL e ABa
3/1eKTpOa pacrnofaraTcsi HaNpoTUB Apyr Apyra.

PucyHok 26 D- MeTtog HaMOTKM
PucyHok 26 a - MeTtof yknagku

KOHTakTbl (hOPMMPYIOT Ha KOHLLAX 3M1EeKTPOAa C MOMOLLbIO HamMbIIEHUA UM MeTannmsaumn. CHapyxu
KOHZleHcaTop [0MnycKaeTCs OnpeccoBblBaTb 3MOKCUAHOW CMOJION, XOTS, Kak NpaBu/o, MPUMEHSIOT ApYryto
cmony.

10.2.2 MaTtepuanbl KOHTaKkTa

MpuMeHsieMble MaTepuanbl  3aBUCAT OT MNPUHATOW TEXHONOTMW  U3rOTOBNEHUS 6Ee3BbIBOAHOMO
KoHAeHcaTopa. Kak npaBuio, kak OCHOBHOW MeTas NPYMEHST a/lloMUHWIA, HUKeb, Mefb U ee CnnaBbl.
KoHTaktel MIMIMC 6e3BbIBOAHOIO MIEHOYHOrO KOHAEHcaTopa pekoMeHAyeTCsa MOoKpbiBaTb MaTepuasiom,
COOTBETCTBYHLLMM UCMNOb3yEMbIM NPUMOK U MeToAy naiiku.

10.2.3 MapkupoBska

Mapkunposka gosmkHa cooTseTcTBoBath IEC 60384-20.
10.2.4 Bupg ynakoBku

Bug ynakoBku gomkeH cootseTcteoBath IEC 60286-3.

10.2.5 lMasiemocCTb, YCTOWYMBOCTb K pacTBOPEHWUID, TeMnepaTypoCTOWKOCTb MeTannmsauuu
KOHTaKTOB

Maiiky onnaBneHneM BbINOMHAKT Npu Temnepatype 235 °C He 6onee 10 c.
10.3 Pa3mepbl KOMMOHEHTOB

Pasmepbl MIMMNC 6e3BbIBOAHbIX NJIEHOYHbIX KOHAEHCATOPOB NPeACcTaBeHbl Ha pUcyHKkax 27a un 27b

L I n-
Pa3|\/|epb| B MunnnmetTpax
naeHtndgukatop L S w H
Kopnyca min max mtfi max min max max
2012 1.8 2,2 1,1 1,5 1.05 1.45 1.2
3216 3.0 3.4 2.3 2.7 1.4 1.8 1.6
3225 3.0 3.4 2.3 2.7 2.3 2.7 2.2

PucyHok 27a - MeTopa yknagku
L m
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Pa3mepbl B MuaaumMeTpax

WpoeHtndomkatop L S w H
Kopnyca min max min max min max max
5745 54 6.0 3.0 5.2 4,2 4.8 2.7
7754 74 8.0 5.0 7.2 51 57 31
10267 9.9 10,5 7.5 9.7 6.4 7.0 3.3

PucyHok 27b - MeTog HamoTKu

10.4 AHanu3 hopMbl NAassHOro coeAnNHeHUs

dopma ¥ pasvepbl ranTenu npunos nocnae npouecca naiku npeactasBfieHbl Ha pUCYHKO 28.
Haumenblune (min), cpegHue (mdn) n Hanbonbwne (max) pasMmepbl Kaxaoi rantenu Ha Hocke Jr. natke Jh
N GOKOBbIX CTOpPOHax JS KOHTaKTa MpuBefeHbl C YYEeTOM Ha[eXHOCTU NasiHoro COefMHEHUs, a Tawkke
KayecTBa M NPOU3BOANTENILHOCTU B NPOLLECCE MOHTaXa KOMMOHEHTOB. [poeKkTupoBaHne nocafouyHbIX MecT
C yyeTOoM pasmepa ranTefnim HyxAaeTcs B pacCMOTPeHWM Tpex (akTopoB, MMEKLWUX OTHOLWEeHne K
MOrPeLHOCTU: MOrPeLHOCTb pasMepoB KOMMOHeHTOoB C. MOrpelHOCTb YCTAaHOBKM KOMMOHEHTOB Ha
neyatHblX nnatax P M NOrpelwHocTb reoMeTpun KOHTaKTHOW nnowafgky nevaTtHoi nnatel F. [Oanee
npusefeHbl hopMynbl pacyeTa AOMNycka ¢ y4eToMm 3TuX (hakTopos.

[anTenb Ha nocter A N [anTtenb rn nATke » J5 .pokoBas Tairesnb

T 'l
M -’ J

Pasmepbl B Munanmertpax

[Jonyck MasHoe coeanHeHne
Vinentudpmka- Ha Hocke Ha nstke BokoBas ranTesnb
KO;TJOHF;/ca F p Jl Jb Js
1 L2 L3 W L2 L3 cL maxmdn mn ¢. max mdn mn oy max mdn ni-
2012 03 02 01 04 02 01 04 06 04 02 04 0 0O o0 04 O 0 O
3216 03 02 01 04 02 01 04 06 04 02 04 0O O O 04 O 0O o
3225 03 02 01 04 02 01 04 06 04 02 04 0O O O 04 O 0O o
5745 03 02 01 04 02 01 06 06 04 03 22 0 0O O 06 O 0 0
7754 03 02 01 04 02 01 06 06 04 03 22 0 O O 06 O 0 O
10267 03 02 01 04 02 01 06 06 04 04 22 0O 0O O 06 O 0 O

PurcyHok 28 - BbICTYyn nasHOro coeguHeHuns

a) [MMalika 6e3 adhdpekTa camoBbipaBHMBaHUS (ypoBeHb 1)
B npouecce nalikn pacnnaBneHHbIM npunoem 3pekT caMoBbipaBHWBaHWA OTCYTCTBYeT. B faHHOM
cnyyae hopMysibl He MOTYT 6GbiTb YMPOLLEHbI U OCTAIOTCS B TOM BUE, B KOTOPOM OHW NPeACTaB/IEHbI HUXE:

Zma» = Lmtn + 2Jhhm + 7H . T —"~FAx+ fru + .
= Smax —2Jim** —TT, Tn = yjFL + Py + Cs ;
Xnmn = Wmin + 2Jsma> + 7s , T% =

b) Maiika 6e3 achpchekTa camoBbIpaBHUBaHUS (YPOBEHbL 2)

~N» Lrif +2HMI+rH, [H=~FN*P-, +Ci ;
Gm=snx - 2JThar- Tj , rT= +P--+C-:
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Xnax = vvmn + 2Js<Tan + 75 , Ts = N + PA, + C*,

c) [Malika c achdhekToM caMoBbIpaBHUBaHNA (YPOBEHb 3)

zmax = CNM + 23 Hmtn + TH. TH = 34+ 1 + c 1
emin = Smax - 2¢/TTln—Ty . T, =V A . +PuU+cC»;
wrcnax = WIMV/I + 2Jzrrin ¢ 7"3 t" M T p~ T cl.

B npouecce naiiku onnaBneHveM [felicTByeT 3((heKT CaMOBbipaBHUBAHWUSA. TaK Kak KOMMOHEHT He
3adykcmpoBaH € nomouwbio kied. lNpu naiike oniaB/fieHMEM CMeLLeHMe KOMMOHEHTa OTHOCUTENbHO
KOHTaKTHO nnowWagkyu neyaTHoli nnaaTbl, BO3HMKLIEE TMPU YCTAHOBKE KOMMOHEHTOB, MWCNpaBAseTcs
aBToMaTMyeckn 6narogaps adpekTy camoBbIpaBHMBaHMA (T. €. 3HaueHus, onpegenswowme P n F. MOXHO
cumTaTh paBHbIMU Hy/0). Takum 06pa3om, hopmysibl MOTYT 6bITb YNPOLLEHbI Ceayowum obpasom

7H - Ci1, Zina. - Lmm+ 2Jun\n + C1 = Lrw *
Tr~Cs, Gam- Sna - 2JTin—Cs=Snt —2JTnin
Ts=Cw, Xr*x =Wiu, + 2JS1in+ C/I = WM+ 2J9Tn

B 3aBucuMMOCTM OT Tpebyemoil NpouyHOCTM naiiku, BO3MOXHOCTEl Wcnonb3yemMoro npouecca

nponssoactea U T. O. OOMNYyCKaeTCcAaA UCNo/b3oBaTb noboi A[0nyck, OT/INYHBIA OT Aonycka, npueeaeHHoro
Bbllle.

10.5 Pa3mepbl Nnocajo4yHOro mecra

Pasmepbl nocagoyHoro Mecta MIMNC 6e€3BbIBOAHLIX MNJIEHOYHBIX KOHAEHCATOPOB Mpu naiike
onsiaBfieHnemM 1 pacnias/ieHHbIM MpUnoem npeAcTabneHbl Ha pucyHke 29. 3T 3HAYEHUS BbIYUCNAIOTCA Ha
ocHoBe (hopMyn ANA NPOEKTUPOBAHNA ranTenn NasHoro CoefiMHeHNs, npeacrasieHHbix B 10.4.

O6nacTtb yctaHoBKM CY BbIMUCAAIOT, UCMONb3YyA cregylowmne opmynbl U OKpYrieHus. 3HadveHus
OKPYT/IeHNs A8 HaMMeHbLIMX BeMYuH pasHbl 0.05. s Hanbonblumx BenunyvH - 0,5.

CY, = 6o/bluee 3HaYeHne u3 BolpakeHns Lma+" F2+ P: + C,' unu Z +3anac o6nactn ycTaHOBKK
X 2.

CY2 = 6onbwee 3HayeHume u3 BblpaxeHus WTLL+A"F' + P~+ CH' uan X + 3anac o06sactu
YCTaHOBKM X 2.

cry
C
>
i
C
1 Q r
r 2
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Pa3mepbl B MuaaumMeTpax

lemignetop Wemdwee 7z e x vy ¢ o, or
YpoBeHb 1
21 IOM 2012 4.05 3.85 21 3.75 2.45 3 4
2111M 3216 3.25 2.05 2.45 3.75 3.65 7 4
2112M 3225 3.25 2.05 3.35 3.75 3.65 7 5
2113M 5745 30 2.9 36 1.8 5.45 3 7
2114M 7754 10.0 4.9 55 1.8 7.45 u 3
2115M 10267 125 7.4 7.8 1.9 2.95 14 3
YpoBeHb 2
2110N 2012 35 1.0 1.95 1.25 2.25 3.2 25
2111N 3216 4.7 2.2 2.3 1.25 3.45 4.4 2.8
2112N 3225 4.7 2.2 3.2 1.25 3.45 4.4 3.7
2113N 5745 7.5 2.95 55 2.3 5,25 7.2 5.0
2114N 7754 35 4.95 54 23 7.25 32 5.9
2115N 10267 12.0 7.45 7.7 2.3 9.75 11.7 3.2
YpoBeHb 3
2110L 2012 2.6 11 1.45 0,75 1.85 2.7 1.6
2111L 3216 3.8 2.3 1.8 0.75 3.05 3.9 2.0
2112L 3225 3.8 2.3 2.7 0,75 3.05 3.9 2.9
2113L 5745 6.6 3.0 4.8 1.8 4.8 6.7 5.0
2114L 7754 8.6 5.0 5.7 1.8 6.8 8.7 5.9
2115L 10267 11.3 7.5 7.0 1.9 9.4 114 7,2

PucyHok 29 - Pa3smepbl nocago4Horo mecta MMMC 6e3BbIBOAHOIO NJIEHOYHOIO KOHAEHcaTopa

11 Be3BbIBOAHON Apoccesnb (MHOFOCM0MHOE NCNOMHEHWE)

11.1 BBogeHue

B HacTosiwem pasgene npusefeHbl pasmepbl 6€3BbIBOAHBIX ApOccesiell U NoCafo4HbIX MeCT, a Takke
HeobxofuMble 418 pacyeTa Nocafo4yHOro Mecta aHasim3 [onyCckoB 1 (hOPMbl NASHOTO COeANHEHNS.

11.2 OnucaHne KOMMNOHEHTa

CyuiecTByeT psif BapvaHTOB onpejeneHns pasmepos gpoccenein. B nyHkTax, npeacTaBneHHbIX HUXe,
paccmaTpuBaloTca Hanbonee obLne npumepsl.

11.2.1 OcCHOBHAas KOHCTPYKUMSA

Tunosas KOHCTPYKUMA npeacTasneHa Ha pucyHke 30.

PucyHok 30 - KOHCTpyKUKs 6e3BbIBOAHOIO Apoccens

11.2.2 MaTtepunanbl KOHTakTa

KOHTaKTbl peKoMeHAyeTCs MOKpblBaTb Marepuasiom, COOTBETCTBYIOLWMM WCMOMb3yEeMbIM MPUMOID 1
mMeToAy naviku.

11.2.3 MapkupoBka

MapKk1upoBKy peKkomeHAyeTCA OCyLeCTBATL B cooTBeTCTBMM € IEC 61605. JonyCTVMbI KOMMNOHEHTLI C
MapKMpOBKOI NN 6e3 MapkMpoBKM 3HAYEHUS MHAYKTUBHOCTU, a TakkKe C MapKkupoBKOli nnu 6e3 MapknpoBKu
MOJIAPHOCTU.
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11.2.4 Bup ynakoBKku

Bug ynakoBku gonxeH cootsetcTBoBatb |IEC 60286-3.

11.2.5 lMasioMoCTb, YCTOWYMBOCTb K pPacTBOPEHUI0, TEMMNCPATYpPOCTOMKOCTb MeTannmsayuu
KOHTaKTOB

KOoMMOHEeHTbI AO/MKHbI BblAepXuBaTb ABa LUukNa cTaH4apTHOro npouecca naiku onnasneHvem npu
Temnepatype 245 °C B TeueHne 30 c. KOMMNOHEHTbI AO/MKHbI BblAEPXMBATb NOTPYXEHWE B pacn/iaBfieHHbIN
npunoli npu Temnepatype 260 °C B TeyeHune, He MeHee 5 c.

11.3 Pa3mepbl KOMNOHEHTOB

Pa3mepbl 6e3BbIBOAHbIX gpocceneli npefcTaBneHbl Ha pucyHke 31.

Pa3smepbl B MuaMMmeTpax

WpoeHTndomkatop L S W T H
Kopryca min max min max min max min max max
1005 0.90 1.15 0.20 0.95 0.40 0.65 0.10 0.35 0.65
1608 1.45 1.75 0,25 1.55 0.65 0,95 0,10 0,60 0.95
2012 1.80 2.30 0.20 2.10 1.05 1.45 0.10 0.80 1,55
2520 2.30 2.80 1,10 2.30 1,80 2,20 0.20 0.60 2.30
3216 3.00 3.40 1.20 3.00 1.40 1.80 0.20 0.90 2.20
3225 3.00 3.50 1.80 3,00 2,30 2,70 0,20 0,80 2.40
4532 4.20 4.80 3.00 4.40 3.00 3.40 0.20 0.80 3.40
5650 5.30 5.90 3.70 5.50 4.70 5.30 0,20 0,80 5.30

PucyHok 31 - Pa3mepbl 6€3BbIBOAHOIO gpoccens

11.4 AHanun3 opmMbl NasgHOro coegnHeHns

dopma ¥ pa3mepbl ranTenu npunos nocne npouecca naikyu npeacTaBfeHbl Ha pucyHke 32.
HaumeHbwune (min), cpegHne (mdn) u Hambobline (max) pasMmepbl Kaxaol rantenu Ha Hocke JT, natke JH
N GOKOBbIX CTOPOHAx JS KOHTakTa NpuBeAeHbl C YY4EeTOM HafeXHOCTW MNasHOro COEeAMHEHWs, a Takke
KayecTBa ¥ NMpPOV3BOAWUTENBHOCTY B NPOLECCE MOHTaXa KOMMOHEHTOB. [poekTMpoBaHWe nocafouHblX MecT
C y4yeTOM pasmepa ranTenn HyxjaeTca B PacCMOTPeHWn Tpex (akTopoB, MMEKLNX OTHOLIeHne K
NOrPeLIHOCTN: MNOrpeLwHoCTb pa3mMepoB KOMMOHEHTOB C, MNOrpelHoCTb YCTAHOBKA KOMMOHEHTOB Ha
neyaTHbIX nnatax P 1 MNOrpelwHocTb reoMeTpuM KOHTaKTHOW nnowagkm nedvatHoin nnatel F. [anee
npuseseHbl hopMy/bl pacyeTa Aonycka Cc y4eToM 3Tux akTopos.
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BokoBas rantenb
lastrenbhi Hocka 11} ATanTesib Hy» narxe — T

Zn*« - Onw 'W

Pasmepbl B Munammertpax
MasHoe coeagnHeHune

Honyck Bokos
NpeHtTndguka- Ha Hocke Ha natke an
Top ranten
Kopnyca b
F p J, Js
11 12 L3 L1 L2 L3 cL max mdn min CS rrax men min Cc* max mdn r
1005 0.3 0.2 01 0.2 0.15 0.1 0.25 0.6 0.4 0.2 0.75 O 0 0 0.25 0 0 0
1608 ©8 0.2 01 04 02 01 03 06 04 02 13 0 0 0 03 0 0 o
2012 0.3 0.2 01 04 0,2 01 05 06 04 02 19 O 0 0 0,4 0 0 0
2520 0.3 0.2 0.1 04 02 01 05 06 04 02 12 O 0 0 0.4 0 0 0
3216 0.3 0.2 01 04 02 01 04 06 04 02 18 0 0 0 0.4 0 0 0
3225 0.3 0.2 01 04 02 0,1 05 06 04 02 12 O 0 0 0.4 0 0 0
4532 0.3 0.2 01 04 0,2 0,1 06 06 04 02 14 O 0 0 0.4 0 0 0
5650 0.3 0.2 0,1 04 0.2 0.1 06 06 04 0.2 18 O 0 0 0.6 0 0 0
MpumeuvaHune - KomnoHeHT Tuna 1005 aBnseTcs CAUWKOM Masi€HbKUM, U MO3TOMY He MoAXOAUT AN

Tpouecca naiku BOSTHON.
PucyHok 32 - BbICTyn nasgsHOro coefunHeHus

a) [Malika 6e3 adpdhekTa camoBbipaBuMBaH1s (ypoBeHb 1)
B npouecce naiikv pacnnaBfeHHbIM MpUNoemM 3(eKT camoBbIpaBUMBAHUSA OTCYTCTBYeT. B faHHOM
cnyyae hopMy bl He MOTYT 6bITb YMPOLLEHbI U OCTAOTCA B TOM BUe, B KOTOPOM OHW NMPeACTaB/IeHbl HUXeE:

Zmai ~ Hrin+ "HT3n ¢ TH. = n +P~C;
Gmn = Svex —2JniB(—7Y, T, +

Xnex ~ WhH + 2J3g, + Tg, = + +
b)  Maiika 6e3 agpchekTa camoBbipaBumMBaHnsA (YpoBeHb 2)
Zmai = Lmin+ 2JHGi + T, , T»=TjF2+PL\+ C |
Gm -~ Smax —2Jr —Ty, T,

Xrax = +20smdn+ i = + +
c)Maliika c adhchekTom camoBblpaBunBaHns (YpoBeHb 3)

Znax = Lmin + 2Jnmn * Th, Th = >jFLi + Pti + f
Grrin5 Smex** 2Jrmn ~ Tj . Tx = +pu+c’
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XK= W™, & 2v/ario ¢ Ts, 7, =" FIB+ [E +< ;..

B npouecce naiikn onnaeneHvem peiictByeT adhekT camMoBbipaBHMBAHWA, Tak Kak KOMMOHEHT He
3athmkcupoBaH € nomouwibio knes. pu naiike onnaBfeHUWEM CMeLleHMe KOMMOHEHTa OTHOCUTESNIbHO
KOHTaKTHOW nnowagky neyaTHOV nNNatbl, BO3HMKIIEE MPW YCTAHOBKE KOMMOHEHTOB, MWCNpaBaseTcs
aBTOoMaTuyeckn 6narogaps apekTy camoBbipaBHMBaHWA (T. €. 3HavyeHus, onpegenswowme P n F. MOXHO
cuMTaTb paBHbIMY HYN0). Takum 06pasom, popMy bl MOTyT 6bITb YNPOLLEHbI CAeaytoLwmnm obpasom

TH = Zma, = Lmm+ 2JH1in+ CL= * 2JHM),
Tt- C3, Gyrin=Smx- 2JTntfl —Cs=Snf* —
Ts — G}V, Xrrm —WfMn + 2Jsmbn + Cw = UAMX + 2Jsirdn-

B 3aBuMcMMOCTM OT Tpebyemoil MNpPOYHOCTM Naikm, BO3MOXHOCTE UCMOAb3yeMoro mnpouecca
npousBoAcTBa ¥ T. 4. [ONyCKaeTCs MCNonb3oBaTb Nt060N [OMNYCK, OT/IMYHBIA OT fonycka, NpUBELEeHHOro
BblLLE.

11.5 Pa3mepbl nocafo04HOro Mocta

Pa3smepbl nocagoyHoro Mmecta ans MMMC nneHouHblX 6e3BbIBOAHbLIX KOHAEHCATOPOB Npu naike
onnasfieHVEM W pacrnsaB/ieHHbIM NPUMNoeM npeAcTaBieHbl Ha pUcyHke 33. OTU 3HAYEHUs BbIYMUCAAKT Ha
OCHOBe (hopMy/1 47151 NPOEKTUPOBAHUSA ranTeNn NasHoro CoeanHeHns, npeacTaBneHHbIx B 10.4.

O6nacTtb ycTtaHoBkM CY BbIYUCAAKT, UCMOMb3ysA crefywlne ¢opMyibl U OKpyrneHus. 3HayeHue
OKPYI/IeHNS 418 HAVMEHbLUNX BeNMUMH paBHbl 0.05. ons Hanbonblwmnx BesmumH - 0.5.

CY, = 6onbllee 3HayeHMe W3 BblpaxeHusa Lmm+ AF* + P' +C,1 wwm Z + 3anac o6nactu
YCTaHOBKM X 2.

CY2 = 6onbluee 3HayeHne u3 BblpaxeHus IVma +"F~ + P: + CH' nan X ¢ 3anac o6nactu

YCTaHOBKMN * 2.
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aoeHTtudomkatop MaoeHTudmkaTtop
nocago4Horo Mecta Kopryca
2130M 1005
2131M 1608
2132M 2012
2133M 2520
2134M 3216
2135M 3225
2136M 4532
2137M 5650
2130N 1005
2131IN 1608
2132N 2012
2133N 2520
2134N 3216
2135N 3225
2136N 4532
2137N 5650
2130L 1005
2131L 1608
2132L 2012
2133L 2520
2134L 3216
2135L 3225
2136L 4532
2137L 5650

PucyHok 33 - Pa3mepbl nocago4vyHoro mecta 6e3BbIBOAHOIO Apoccens

z

2.55
3.25
3.75
4.25
4.85
4.95
6,2
7.3

21
2.7
3.2
3.7
4.3
4.4
5.7
6.8

155
2.15
2.7
3.2
3.8
3.9
5.2
6,3

0.5
0.5
0.6
1,05
1.55
1.75
31
4.05

0.5
0.5
0.65
1.15
1.6
1,85
3,15
4.1

0.5
0.5
0.5
11
1.2
1,8
3.0
3.7

12 Apoccenin (NPOBOJIOYHOE UCIMOSIHEHWE)

HaxofaTtcs Ha pacCMOTPEHUN.

13 TpaH3uncTopbl - kopnyca SC-59/T0O-236

HaxofaTtcs Ha pacCMOTpPEHUN.

14 TpaH3uncTopbl - kopnyca SC-62/T0O-243

HaxogaTtcsa Ha pacCMOTPEHUN.

15 TpaH3uncTopbl - Kopnyca SC-61/TO-253

HaxofaTtcs Ha pacCMOTPEHUN.

16 Anoabl - kKopnyca SC-73

HaxopasTcsi Ha paccMoTpeHuu.

17 TpaH3uncTopsbl - kopnyca SC-63/TO-252

HaxofaTtcs Ha pacCMOTpPEHUN.

18 TpaH3uncTtopbl - Kopnyca 1SC-77

HaxofaTtcsa Ha pacCMOTPEHUN.
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X Yy

Y 30BeHb 1
0.85 1.05
1.25 1.4
17 1.6
2.45 1.6
2,05 1.65
2.95 1.6
3,65 1.55
55 1.65

Y 30BeHb 2
0.8 0.8
1,1 11
1.55 1.3
2.3 1.3
1.9 1.35
2.8 1.3
3.5 1.3
5.4 1.35

Yy 30BeHb 3
0.65 0.55
0.95 0.85
1,45 11
2.2 1.05
1.8 1.3
2.7 1.05
34 11
53 1.3

Pa3mepbl B MuaaumMeTpax

C

1.55
1.9
2.2

2,65
3.2

3.35

4,65
5.7

13
16
1.95
2.45
2.95
3.15
4.45
5.45

1,05
1.35
1.6
2.15
2.5
2.85
4.1
5.0

cy,

© 0o o Oo,0Oh

2,6

3.7
4.2
4.8
4.9
6.2
7.3

1.7
2.3
2.8
3.3
3.9
4.0
5.3
6.4

Cy*

~Noaobh MbPhowwbdN

1.6
21
2.8
2.4
3.3
4.0
5.9

0.8
11

2.4
2.0
2.9
3.6
55

35



FOCT IEC 61188-5-2—2013

36

IEC 60051

IEC 60115-8

IEC 60384-10

IEC 61191-1

IEC 61191-2

J-STD-001

IPC-SM-782

EIA-PDP-100

EIA-481-A

EIA-481-2

EIA-481-3

Bubnnorpadus

Direct acting indicating analogue electrical measuring instalments and their
accessories (all parts)

(Mpn6opbl  aHanoroBble, 3/1EKTPOU3MepUTENbHbIE, MNoKasblBawLwme, MNpPSAMOro
[elCTBUS N YacTh K HAM)

Fixed resistors for use in electronic equipment - Part 8: Sectional specification: Fixed
chip resistors

(Pe3ncTopbl MOCTOSIHHbIE A1 3/1eKTPOHHON annapaTypbl. YacTb 8 [pynnosblie
TexHuyeckne ycnosus. MNocTosiHHblE 6€CKOPNYCHblE Pe3nCTOopbI)

Fixed capacitors for use in electronic equipment - Part 10: Sectional specification:
Fixed multilayer ceramic chip capacitors

(KoHfeHcaTopbl MOCTOSIHHOW €MKOCTW A5 3NeKTPOHHOW annapatypbl. Yactb 10
IpynnoBble TexHuyeckne ycnoeus bBeckoprnycHble KOHAEHCATOPbl MOCTOSHHOW
€MKOCTN C MHOTOC/TOMHbIM KepaMuyeckum AN3NeKTPUKOM)

Printed board assemblies - Part 1. General specification - Requirements for
soldered electrical and electronic assemblies using surface mount and related
assembly technologies

(C6opkn nevatHbIx nnat. Yactb 1. O6wme TexHuyeckue ycnosus. TpeboBaHusa K
nasHbIM CO60pKam 3/1eKTPUYECKUX W INEKTPOHHbIX KOMMOHEHTOB C MPUMEHeHueM
NMOBEPXHOCTHOrO MOHT&Xa N CBA3@HHbIX C HAM TEXHOJ0rMil C60pKN)

Printed board assemblies - Part 2: Sectional specification - Requirements for
surface mount soldered assembly

(C6opkn nevaTHbIX nnat. YacTb 2. FpynnoBble TexHW4eckne ycnosusi. TpeboBaHus Kk
nasiHbIM c6opkaM, NpegHa3HauyeHHbIM A1 NOBEPXHOCTHOTO MOHTaXa)

Requirements for Soldered Electrical and Electronic Assemblies
(TpeboBaHuA K nalike 3NEeKTPUYECKMX N INEKTPOHHbLIX COOPOK)

Surface Mount Design and Land Pattern Standard

(CtaHgapT Nno NPOEKTMPOBaHWIO NAaT MOBEPXHOCTHOTO MOHT@Xa W KOHTaKTHbIX
nsowiaaok)

Registered and Standard Mechanical Outlines for Electronic Parts

Taping of Surface Mount Components for Automatic Placement

16 mm and 24 mm Embossed Carrier Taping of Surface Mount Components for
Automated Handling

32 mm. 44 mm. and 56 mm Embossed Carrier Taping of Surface Mount Components
for Automated Handling
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