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MpeaucnoBue

Llenn, OCHOBHble MPUHUMMBI M OCHOBHOW NOPSAOK nNpoBeAeHuss paboT no  MeXTrocyAapCTBEHHOM
craHpaptusaumm ycraHosrneHbl FTOCT 1.0—92 «MexrocyaapcreeHHasa cucrtema craHgaptusaumm. OCHOBHble
nonoxenusi» u  [OCT 1.2—2009 «MexrocygapCTBeHHass cuctema  cranaaptusauuu.  CraHaaptbl
MEXIOCylapCTBEHHbIE, MPaBWUna W pPEeKoMeHAauuu Mo MEXrocyJapCTBEHHOW craHaaptusauuu. [Mpasuna
paspaboTku, NPUHATUSA, MPUMEHEHUS, OGHOBMNEHWUA U OTMEHBI»

CBegeHuA 0 ctaHgapTe
1 NOAQrOTOBNEH HekoMmMepuyeckum 0OpasoBaTesibHbIM YacTHbLIM yupexaeHneM «HoBas uHXeHepHas
wkonay (HOYY «HWL») Ha OCHOBE ayTEHTUYHOrO nepesoda Ha PYCCKWMN A3bIK, YKa3aHHOro B NyHKTE 5

cTaHgapTta, KOTOpbIi BbINONHEH Poccuinckoi komuccuen skcneptos MOK/TK 91

2BHECEH TexHudeckum koMuteToM no crangaptudaumu TK 420 «BasoBbie Hecywme KOHCTPYKUUM,
nevaTHble Nnatbl, cOOpKa M MOHTAX SNIEKTPOHHbIX MOAYMER»

3 MPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAAPTM3ALMKU, METPOSIOrMK U cepTudmkaumm (NPOTOKON
0T 14 HosBps 2013 . Ne 44)

3a npuHATUE CTaHAapTa NPOroriocoBanm:

KpaTkoe HanMeHoBaHue Koa cTpaHbl no CokpalleHHoe HanMeHoBaHWe HaLWoHanbHOro opraHa
CTpaHbl MK (MCO 3166) 004—97 no cTaHAapTU3auynu
no MK (MCO 3166) 004-97
Benapycb BY loccranpapt Pecnybnuku Benapyce
Kuprususa KG KblprelscTaHaapT
Poccus RU Poccrangapt

4 MNpukasom PeaepancHOro areHTCTBa MO TEXHUYECKOMY PErynupoBaHuiO U Metponorum ot 16
ceHTs6ps 2014 roga Ne 1114-cT mexrocyaapcTBeHHblii ctangapt FTOCT IEC 61188-5-6—2013 BBeaeH B
JencTBue B KadecTBe HaUMOHanbHOro ctaHaaprta Pocouiickoin deaepauum ¢ 1 mapta 2015 roaa.

5 HacTosiwmin ctaHaapT naeHTuyYeH mexxayHapoaHomy craHgapty IEC 61188-5-6:2003 Printed boards
and printed board assemblies — Design and use — Part 5-6: Attachment (land/joint) considerations — Chip
carriers with J-leads on four sides (lMnatbl neyaTHble u c6opku nevaTHbix NNaT. KOHCTPYKLUMA U HA3HAYEHue.
YacTe 5-6. MNpobnemebl kpenneHMA(KOHTaKTHblE nmnowaaku/creikn). Kpucrannogepxarenu ¢ J-o6pasHbiMu
BbIBO4AMWN HA YETbIPE CTOPOHbI).

[NepeBoA C aHrMMMCKOro A3blka (en).

MexayHapoaHbin ctaHaapt paspabotaH TexXHU4YeCKMM KOMUTETOM No ctaHaaptusauuu IEC/TC 91
«TexHonoruss COOPKM 3NEKTPOHHOrO O00OPYAOBAHUA» MEXAYHAPOAHOW 3NEKTPOTEXHUYECKOW KOMUCCUU
(IEC).

OdomumanbHble  3K3EMNNAPbl  MEXAYHApPOAHOro cTaHaapTa, Ha OCHOBE KOTOPOro NOArOTOBMEH
HaCTOSAILLMIA MEXTOCYAAPCTBEHHBI CTAaHAAPT, U MEXAYHAPOAHbIX CTaHAApPTOB, HA KOTOPbIE AaHbl CCbISIKM,
MMEIOTCS B HaLMOHAaNbHbLIX OpraHax no craHaapTusauuu.

B paspene «HOpMaTMBHLIE CCbINIKM» WM TEKCTE CTAHAApPTA CCbINIKU HA MEXAYHapOAHblE CTaHAapThl
aKTyanv3upoBaHbl.

CreneHb CcOOTBETCTBUA — UAEeHTUYHaA (IDT).

6 BBEAEH BMEPBbIE
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UHopmayus 06 u3MeHeHUsIX K Hacmoswemy cmaHlapmy nybnukyemcss 6 exe200HOM
UHGhOpMaUUOHHOM yKa3amerne «HayuoHanbHbie cmaHdapmbly, a MeKcm U3MeHeHuUl U ronpaeok — 8
EeXeMeCsIHHOM UHOPMaUUOHHOM yKasamene «HauuoHanbHbie cmaHOapmbi». B criyyae nepecmompa
(3ameHbl) unu  ommMeHbl Hacmosweeo cmaHdapma coomeemcmesyowiee ysedomsieHue bydem
onybnuKosaHo 8 EXeMEeCSYHOM  UHGOPMaUUOHHOM  yKka3amene «HayuoHnanbHble cmaHOapmbi».
Coomsemcmeyrowjas uHgopmayus, yeeOoMeHUe U MeKCMbl pasmMelaomes makxe 8 uHgOopMayUuoHHOU
cucmeme obLea0 rnosib308aHust — Ha oguyuanbHom calime @edepasibHO20 azeHmemea o MexHU4ecKoMy
peaynuposaHuio U Memposoauu e cemu UiHmepHem

© CraHgapTtuHdgopmM, 2014
B Poccuiickoii Peaepauum HacTosmMii CTaHAApT HEe MOXET ObiTb MNOMHOCTBIO UM YaCTUYHO

BOCMPOU3BEAEH, TUPAXUPOBAH W PACNPOCTPaHeH B KayecTBe OULMAnbHOrO usgaHus 6es paspelueHus
defepanbHOro areHTCTBAa M0 TEXHUYECKOMY PEryNMPOBAHUIO 1 METPOIIOTK
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BBepneHue

Cepusa IEC 61188-5 BknioyaeT B cebsi:

Yacrtb 5-1 O6wme TpeboBaHus;

Yactb 5-2 [MCKpeTHbIE KOMMOHEHTHI;

Yactb 5-3 KOMNOHEeHTLI ¢ BbIBOAAMM B (POPME Kpblna Yaiku ¢ ABYX CTOPOH;

YacTb 5-4 KOMNOHeHTbI ¢ J-06pa3sHbiMy BbIBOAAMM NO ABYM CTOPOHaM;

Yactb 5-5 KOMNOHEeHTbI ¢ BEIBOAAMU B POPME KpblNa Yaiku € YETbIPEX CTOPOH;

YacTb 5-6 KOMNOHeHTbI ¢ J-06pasHbiMi BbIBOAAMM NO YEThIPEM CTOPOHAM;

YacTtb 5-8 KomnoHeHTbl ¢ MaTpuueii BbiBoaos (BGA, FBGA, CGA, LGA).

Hacroswuin ctaHpapT coaepxut MHAOPMAaLMIO 0 NOCaA0YHbIX MECTaxX A MOHTaXa KOMMNOHEHTOB C J-
BbIBOJAMU C YeTblpex CTOPOH. Kaxablii pasgen coaepxut MHAopMaLmio B COOTBETCTBUMU CO CNEeAyIOLWUM
dopmaTom.

Mpeanaraemble pa3mepbl NOCAAOYMHOIO MECTa OCHOBAHLI HA pacyeTe AO0MYyCKOB U TEXHOMOTMYECKUX
NPUNYCKOB KOHTAKTHOW NMOLLAAKM 1 3anacoB obnactu ycraHoBku (cm. IEC 61188-5-1. Obume TpeboBaHus).
AHanu3 ofbnactu yCTaHOBKM BKIo4aeT B ceba Bce BONPOCHLI, CBA3aHHbe CO CTaHAAPTHbLIMK
NpoU3BOACTBEHHLIMU TPEGOBAHMAMM.

Pasmepbl M0OCagoyHOro Mecta, NpefAcCTaBeHHbe B HACTOSALWEM CTaHAapte, NPUMEHUMbI, FNAaBHbIM
o0pa3som, k MpoLieccamM OnnaeneHuss NasnbHbIX NACT. [na naiku NnorpyxeHneM (T. €. BONIHOBAsA naiika, naika
CTpyen npunosi, MeAneHHas naika) pasMepbl MNOCAafO0MHOrO0 MecTa MOryT ObiTb M3MEHEHbI ANA
npefoTBpaLleHnss 3aTeHEeHUs m 00pasoBaHUS NepeMbldek Npunos (HanpuMep, yBenuueHnem pasmepa B
HanNpaBneHUU ABWKEHUA Nanku u/unu go6asneHneM NOBYLLKM NPUNOs).

B Hacroswem craHaapTe npeAcTaBneHbl TpU BapuaHTa pasmepoB NocafoMHOro mecra (ypoBHu 1, 2 u
3) Ha OCHOBAHMM TPEX YPOBHE BbLICTYNOB NAOLWAAO0K U 3aNacoB 0ONacTu yCTaHOBKU: MaKCUManbHbIN (Max),
cpeaHuii (mdn) M MUHUMAnNbHBIA (Min). Kaxaomy nocagoyHOMy MECTY NPUCBOEH WAEHTU(PUKALMOHHLIN
HOMep, OTpaxawolmii napameTpsbl HaAEeXHOCTU NOoCaAoYHbIX MecT. Pa3paboTuMk MOXeT TaKke
chopmupoBaTb MHGOPMALMIO, YTOOLI OHA Hauny4LwuM 06pa3om COOTBETCTBOBANA ero 3ajgadyam.

Hacrodawmin craHaapT npeaycMaTpuBaeT, YTO pasMepbl KOHTAKTHOW Nnowaaku Bceraa Gonblue yem
KOHTaKTbl KOMMOHEHTa WM KOHTYpbl BbiBOAOB. Ecnu y paspabotumka ectb 0GOCHOBaHHbIE MNPUYUHBI
MCNONb30BaTh NASAMBHYIO MACKy AN NPeAOTBPALLEHUS] U3MULLHErO CMaYuBaHWA KOHTAKTHOM NNOLWWAAKA UNK
UCMNOmMb30BaTb KOHTaKTHble MMOLWaaku, pasMepbl KOTOPbIX MEHbLUe KOHTAKTOB KOMMOHEHTOB, WNU
UCNomnbL30BaTk KOHLEMLMIO, OTNINYAIOLLYIOCS OT TON, koTopas usnoxeHa B IEC 61188-5-1, To B Takom cnyyae
HaCTOALLMIA CTAHAAPT MOXET HE NPUMEHSATBLCA.

Ha paspaboTunka BO3MoxeHa OTBETCTBEHHOCTb 3a COOTBETCTBME NOCAAOYHOrO MecTa TpeGoBaHUsIM
npouecca NnoBepxHOCTHOro MoHTaxa (SMD), obecneunsaiowmm ero cTabunbHOCTb, BKMOYAA KOHTPONb U
HazexHylo paboTocnoco6HOCTbL N3AENNUS NPU AKCNyaTaLUUK B XKECTKUX YCNOBUAX.

Pa3sMepbl KOMMNOHEHTOB, MNpPUBEAEHHbIE B HACTOAWEM CTaHaapte, AOCTYNMHbI Npu WX 3akase. B
HacTosILLEM CTaHAapTe OHU NPUBEAEHbI TONBLKO ANSA CNPaBKu.
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M EX T FroCcCYadAPCTHBEUHHUB U C TAHJJAPT

NEYATHbIE NNATbI U MEYATHBIE Y3Jbl
NPOEKTUPOBAHWE U NPUMEHEHUE
YacTtb 5-6
O6wume TpeboBaHus
AHanus coeguHeHui (NocagoyHble MecTa A MOHTaXa KOMMNOHEHTOB).
KOMNOHeHTLI ¢ J-06pa3HbIMU BbIBOSAMM C YeTbipeX CTOPOH

Printed boards and printed board assemblies. Design and use.
Part 5-6. Attachment (land/joint) considerations.
Chip carriers with J-leads on four sides

Dara BBegeHna — 2015—03—01
1 ObnacTb NPUMEHEeHUA U uernb

Hacroswuit cTtaHaapT coaepXuUT MHGOPMaLMI0 0 pasmepax KOMMOHEHTOB M MOCAL0YHbIX MECT ANs
MHTErparnbHbIX CXeM C J-06pasHbIMU BLIBOAAMM C YETbIPEX CTOPOH.

OCHOBHas LeNb HACTOALWEro craHaapra — MPeAoCTaBuUTb LienecoofbpasHbie pasmepsl, OpMbl K
AOMycKa NOCaA0YHbIX MECT ANS MOBEPXHOCTHOTO MOHTaXa, oGecneynsaowme 4OCTaTOMHYIO Nnowagb Ans
NasiHOro COEANHEHMS, @ TaKKe BOSMOXHOCTb OCMOTPA, TECTUPOBAHUS U PEMOHTA STUX COEAUHEHWI.

Kaxablit pasgen coaepyuT Habop onpedeneHHbIX KPUTEPUEB, OTPaaloWMX WHdopMauuio o
KOMMOHEHTaX, UX pasmepax, CTPYKType NasiHoro CoeMHEHUsI U pasMepax nocago4HbIX MECT.

MpumeyaHue —Ab6Gpesnatypa QFJ ABNseTCA cornalleHMeM 0 HauMEeHOBaHUW, UCNONb3yeMbiM ANOHUEN;
ab6peuatypa PLCC sBnseTcA cornalleHnemM o HaumMeHoBaHuu, ucnosibayeMbiM CLLA ANs STUX KOMNOHEHTOB.

2 HopmaTtuBHbIe CCbIIIKN

Ona npumeHeHus HacTOALLero craHgapta HeobOxoAWMbl Cneaylolme CCbifoYHble AOKYMeHThl. Jns
HEOaTUPOBAHHLIX CCbINIOK NPUMEHSAIOT NOCNEAHee U34aHUE CCbINIOYHOrO JOKYMEeHTa (BKIIOYasA BCE €ro
N3MEHEHNUS).

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)
(UcnbiTaHna Ha BO3AEWUCTBME OKpyXawuwlen cpeabl. Yacte 2-58. Ucnbitanua. Ucnbiranme Td. MeTtoabl
UCNbITaHMSA NasemMoCTn, CTOMKOCTM K pacnnasBfeHuIioMeTannuM3auum M K BO3AEWCTBUIO Tenna npu naike
KOMIMOHEHTOB NOBEPXHOCTHOro MOHTaxa (SMD))

IEC 60191-2 Mechanical standardisation of semiconductor devices — Part 2: Dimensions
[MexaHuueckasa craHgapTusauusa nonynpoBOAHUKOBbLIX KOMMNOHEHTOB — YacTb 2. Pasmepbl]

IEC 61188-5-1 Printed boards and printed board assemblies — Design and use — Part 5-1: Attachment
(land/joint) considerations — Generic requirements (lMe4aTHble NnaTbl U NeyaTHble y3nbl. [poekTupoBaHue un
npumeHenune. Yactb 5-1. AHanu3 coeauHeHui (NOCaaouYHble MecTa AN MOHTaXa KOMMOHEHTOB). O6wme
TpeboBaHus)

IEC 61760-1, Surface mounting technology — Part 1: Standard method for the specification of surface
mounting components (SMDs) (TexHonoruss noBepPXHOCTHOrO MOHTaXxa — YacTtb 1. CtaHaapTHbLIA MeToA
COCTaBNEeHUs TEXHUYECKNX YCIOBUI ANSA KOMIMOHEHTOB NOBEPXHOCTHOIO MOHTAXa)

3 O6wue cBepeHus

3.1 OGuee onucaHne KOMNOHEHTa

KOMMNOHEHT COCTOMT U3 NAOCKUX KOpNYcOB C J-06pasHbiMU BbIBOAAMM, KOTOPbIE HAXOAATCA CHapY>Xwu
kopnyca. dopma kopnycoB MOXeT ObiTb KBagpaTHON UNKU NPAMOYronbHOW. [laHHble BbIBOALI, KAK NPaBUoO,
OTAENAIT KOPNyC OT 3MEeKTPOHHOro mMoaynsi (OM) ans BO3MOXHOCTU NPOBEAEHUSI YUCTKM, OCMOTpA UMM
COrnacoBaHMA pasHULbl NpY TENSIOBOM PaCLLUMPEHUMN.

B nnacrmaccoBbix Kopnycax ¢ BblBOAAaMM OCHOBHOE KOMMOHOBOYHOE pa3fnuuyue kacaeTcs Mecra, B
KOTOPOM KpuCTann ycraHoBneH B kopnyc. Kopnyc 4o ¢hOpMOBKM NOCTaBNSAETCA C BbIBOAAMU C OTKPbITbIM

U3panue opnunanbHoe
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yrnybneHmem gns MoHTaxa KpucTanna. Kpuctann MOHTMPYeTCs Ha pamKky C BblBOAamu W rnocne hopMOBKU
Haxo4mTCs BHYTPW N1acTMaccoBOro Kopnyca.

3.2 MapkupoBka

CewmelicTBa KOMNOHEHTOB QFJ (KBagpaTHbIX U NPAMOYrO/bHbIX), Kak Npasuio, MapkMpylT C NOMOLLbHO
HOMEPOB KOMMOHEHTOB, Ha3HaYeHHbIX NPON3BOANTENEM, HA3BAHMEM WM 0603HAYEHUEM NPOU3BOAUTENSA, U
MeTKOV MepBoro BbiBOAa. HekoTopble KOMMNOHEHTbl MOryT 06najatb CBOMCTBAMW KOMMOHEHTA, MMeLero
MapKMpoBKy 1, n He UMeTb AaHHOW MapKUPOBKM. [ONOSHUTENbHbIE MapKMPOBKM MOryT BKIOYaTb B cebs koA
JaTbl Npon3BoACTBa NapTuM U/ MecTOoMoNOXEHNE NMPON3BOACTBA.

CewmelicTBa KOMMNOHeHTOB QFJ, kak npasBuio, MapkupylT UAeHTUIUKALNOHHBIM HOMEPOM KOMMOHEHTa
OT MpPOM3BOAMTENS, HAVMEHOBaHWEM WM CMMBOJIOM, MPUCBOEHHLIM MPOU3BOAMUTENIEM, U METKOW NepBOro
BblBOAA. HekoTopble KOMMOHEHTbl MOryT UMETb METKYy MepBOro BbIBO4A Ha CaMOM Koprnyce BMeCTO
MapKkMpoBKW. [ONONHUTENIbHbIE MapKMPOBKM  MOrYT BK/IHOYaTb AaTty W3roTOBAEHUA naptui  uvnu
MEeCTOMNOJIOKEHNSA NMPON3BOANTENS.

3.3 Bug ynakoBku

YnakoBka KOpMycoB MOXeT WMeTb UWAWHAPUYECKYt ¢opMy, HO JIEHTOYHble  HOCUTENU
npegnouytutesnibHee AN Haubosiee yAOGHOTO WM MHOIOKPATHOTO WCMOJb30BaHWA. YNakoBKka pPOCChINbO
Henpuemnema n3-3a TpeboBaHuii K NIOCKOCTHOCTU BbiBOAA NP YCTAHOBKE M naike.

3.4 AHann3 npouecca

Kopnyca QFJ, kak npaBuio, MOHTMPYHT nalikoil onnasneHnem (cm. IEC 60068-2-58).

[na MOHTaXa KOMMNOHEHTOB C 60/bLINM KO/IMYECTBOM BbIBOAOB M Ma/leHbKAM LUaroM BblBOLOB MOXET
notpeboBatbCA cneunanbHas TEXHO0MMNSA, OTAuyawwascs OoT 0O6blY4HOMW TEeXHOMOrMU YCTaHOBLUMKOM U
npoLeccom OnnasneHuns.

4 Tlnockuii kopnyc ¢ J-06pasHbiMU BbiBogamu QFJ (KBagpaTHbIii)

4.1 BBefgeHune

B HacToswem pasfgene npefcrtasneHbl pasMepbl KOMMOHEHTOB M MOCaA04YHbIX MECT ANA KBagpaTHbIX
kopnycos QFJ (mnockuii kopnyc ¢ J-o6pasHbiMu  BbiBOAamu). Takke paccmaTpuBaeTcs OCHOBHas
KOHCTPYKLUS.

4.2 OnncaHne KOMMNOHeHTa

KomnoHeHTbl QFJ LUMPOKO NPUMEHSIOT B KOMMEPYECKON, NPOMBILLIEHHON WM BOEHHOI 3/1EKTPOHMUKE.

4.2.1 OCHOBHas KOHCTPYKLKA

TvnoBas KOHCTPYKUWA NpefcTaB/eHa Ha pucyHke 1.

PucyHok 1- Kopnyc QFJ (kBagpaTHblii)

KomnoHeHTbl QFJ (nnockue kopnyca ¢ J-06pasHbiMK BbiBOAAMU C YETbIpEX CTOPOH) MCMOMb3YIOT Tam,
roe He TpebyeTcs repMeTWYHOCTb. [lpyrme orpaHuyeHns BKIOYalT He6oMbLON Anana3oH pabouei
Temnepatypbl (kak npasuno, ot 0 °C go 70 °C) n 06bl4YHblE yCnoBus akcnayaTauun. KomnoHeHTbl QFJ B
n1acTMaccoBOM KOprnyce UMEeHT HU3KYH LIeHY M0 CPaBHEHUI0 C KepaMnyeckKummn Koprycamu.

4.2.2 Martepwuasbl BbIBOLOB

Bbicokas MN/I0CKOCTHOCTb BbIBOAOB B KOpMnycax C BblBOAaMW, MOHTUPYEMbIMU Ha MOBEPXHOCTH,
ABMAETCS BaXXHbIM (DAKTOPOM HAAEXHOCTW Naiikn BbIBOAOB K nevaTHON nnarte. MA0CKOCTHOCTb MOXET 6biTh
n3MepeHa OTHOCUTE/IbHO TPEX HWXHUX BbIBOAOB Kopnyca. [onyckaeTcs OTK/IOHEHME OT M/IOCKOCTHOCTU He
6onee 0,1 mm, ogHako pekomeHayeTcs 0,05 Mw.

MnacTmaccoBblil KOpnyc A0 (DOPMOBKM Obl1 paspaboTaH A5 COeAUHEHUS C MevaTHbIM y3/10M Yepes
po3eTky. [JaBneHve npyxvHbl Mo CTOPOHaM Kopryca TpebyeTcs kak A/ OrpaHuyeHuUs CMeLLEeHus, Tak u ans

2
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crnaxusaHma addekta kopobneHns nognoxkm go 0,5 %. Takke gonycTuma nalika BbIBOLOB K OCHOBAHWIO
neyatHoro ysna. KoHCTpykuusa npegnonaraeT UCNONb30BaHME KpeMHUAOpraHnyeckoin n3onauuv kpuctanna.

MnacTtmaccoBble Koprnyca € BblBOJaMu O U nocne popMoBaHUA COCTOAT U3 KOMOUHaLUKW MeTanna u
OV2NeKTpuKa, KoTopasi BK/IOYaEeT MPOBOAALLYI0O PaMKy C BHEWHWMW BbiBOAAMU W POPMOBAHHbIN
N30/IMPYIOLLMIA  KOMMOHEHT. Bo Bcex Tunax MNNacTUKOBbIX KOPMYCcOB BCe Heo6Xxoaumble [eicTBUS MO
MeTasniM3auny BbIBOLOB BbINOSIHEHbI W3rOTOBUTE/IEM KoOpryca, 4To6bl u3bexaTb MOKPLITUSA OfI0OBOM WM
MeTanMsaumm nonb3osaTesniem.

4.2.3 MapkupoBka

Bce KOMMOHEHTbI [O/KHbI UMETb MapKUPOBKY O603HAYEHUSA KOMMOHEHTa W ykasaTessi NepBoro
BblBOZA.

4.2.4 Bupg ynakoBku

Bup ynakoBKM M/IOCKMX KOPMYCOB MOXET UMEeTb LUANHAPUYECKYIO hOpMY, HO B 6O/LLUMHCTBE Clyvyaes
Na0cKne Kopryca rnocTas/sloT B JIEHTE.

4.2.5 AHanus npouecca

PekomeHayeTcsi, 4TO6bl KOMMOHEHTbl BblAEpXuBanuM [eCcATb LMKIOB CTaHAAapTHOW onepauun
onnasneHns, BbINONHAEMOR npu Temnepatype 235 °C. KaxAplil UMK JO/KEH NPoAoXaTbCs B TeyeHue 60
c npn TemnepaTtype 235 °C. KOMNOHEHTbl TakXe [AOJ/KHbl BblAepXuBaTb MNOrPYXEHUe B pacnaB/IEHHbIN
npunoin npu Temnepatype 260 °C He MeHee 10 c. KOMNOHEHTbI AOMKHbI YA0BNETBOPATL TpeboBaHuam IEC
61760-1.

4.3 Pa3mMepbl KOMNOHEHTOB

Pasmepbl KOMMNOHEHTOB ANA KBagpaTHbIX KOMNOHeHTOB QFJ npeacraB/ieHbl Ha puUcyHkax 2-4.

Pasmepbl B munanmetpax

MpaeHTndmka-Top L w T A B J P
Kopryca . . . . . - Hex N
mn max mn max mn max mn max mn max ChnpaBoYHbIVi 6a30Bblii

QFJ-20 9,60 10,21 0.33 0,58 1,20 1,74 871 9.22 871 9,22 7,87 457 1,27
QFJ-28 121 12,75 0,33 0,58 1,20 1,74 11,25 11,76 11,25 11,76 10,41 457 1,27
QFJ-44 17,2 17,83 0,33 0,58 1,20 1,74 16,33 16,84 16,33 16,84 15,49 457 1,27
QFJ-52 19,7 20,37 0,33 0,58 1,20 1,74 18,87 19,38 18,87 19,38 18,03 5,08 1,27

QFJ-68 24,8 2545 0,33 0,58 1,20 1,74 23,95 2451 23,95 24,51 23,11 508 1,27
QFJ-84 29,9 30,53 0,33 0,558 1,20 1,74 29,03 29,59 29,03 29,59 28,19 5,08 1,27
QFJ-100 35,0 3561 0,33 0,58 1,20 1,74 34,11 34,67 34,11 34,67 33,27 508 1,27
QFJ-124 42,6 43,23 0,33 0,58 1,20 1,74 41,73 42,29 41,73 42,29 40,89 508 1,27

PucyHok 2 - Pa3mepbl kBagpaTHOro komnoHeHta QFJ

4.4 AHanun3 opMbl NassHOro coefuHeHus

dopma ¥ pa3mepbl ranTtennM MpunNos nocne mnpouecca naikM npeacTaBNeHbl Ha PpUCYHke 3.
HavmeHblune, cpefHue v Hanbonblume pasMepbl KaXAON ranTenn Ha HOCKe, NSATke W GOKOBOW rantenwu
BblBOAA OnNpejeneHbl C Y4YeTOM HafeXHOCTW COeAWHEeHWs npunoem, a TaKke kKayecTBa W
NMPON3BOAUTENBHOCTM B MNpOLLECCe MOHTaXa KOMMOHEHTOB. [1poekTMpoBaHMe Mocafo4HblX MecT B
[OnosiHeHne K pasmepam rantenu TpebyeT paccMOTpeHns Tpex hakTopoB, KacaloLWmnXCst NorpeLlHocTel:

- MOrpewWwHoCT! pasMepoB KOMMNOHEHTOB C;

- MOrPEeLWHOCTN YyCTAHOBKM KOMMOHEHTOB Ha nevaTtHble nnaatbl P;

- NorpewHocTn MOPMbl KOHTAKTHON maowafkM Ha nevyaTHelx nnatax F.
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[anee npuseaeHbl popmMyrbl pacyeTa onycka, ¢ y4eTom 3TUX PakTopoB.

a) [Mavika 6e3 agpdhekTa camoBbipaBHUBAHUSA (YPOBEHL 1)

B npouecce naviku pacnnaBneHHbIM NPUNoeM 3(pdeKT camOBbIpaBHUBAHMA OTCYTCTBYET. B AaHHOM
cnyyae opmyInbl HE MOTYT ObITb ynpomeHbl U OCTaloTCA B TOM BUAE, B KOTOPOM OHM NpeACTaBreHbl:

Z _L +2‘]Hmax TH:»\’FLzl—FPLzl—FCE )
Gmi max(rms) 2‘]Tmax_TT’ TT = \/FL21 + PL21 + CS2 ,

Xmax = Wmin +2JSmax + 1, ) Ts:’VFLzl_FpLzl"_C\i/'

b)  MMaiika 6e3 achchekTa camoBbipaBHUBAHUSA (YPOBEHDL 2)

Z =L +2J,  +T,, TH:1/FL21+PL21 +Cl
Gmm max (rms) ZJden ' TT = —"FLzl + PLz] + Csz )
Xmax Wmm + 2']Smdn TS = "’FL21 + PLzl + C\i, .

c)lManka c adppekTom camMoBbIPaBHUBAHUS (YPOBEHDL 3)

Z =L +2J, . +T1,, TH:1/FL21+PL21+CE;
G _Smax(rms) 2 mm_T:f' TT:1’FL/21+PL21+CSZ )
Xm&\ Wmm +2JSm1n TS = 'VIFL21 + PLZ1 +C\§V .

B npouecce nanku onnaeneHuem aencreyet 3PAEKT CaMOBbLIPABHUBAHWUA, TaK Kak KOMMOHEHT He
duKCUpyeTcsa ¢ NOMOLLBIO Knes. B npoLecce NOBEPXHOCTHOTO MOHTaa npu naike onsnaeneHnem CMeLLeHne
KOMMNOHEHTOB MpPU YCTAHOBKE W MOrPeLHOCTb (POPMbl KOHTAKTHOM MNMOWAAKM Ha nnatax ¢ MevyaTHbIM
MOHTAXOM MOryT ObITb WUCNpPaBMEHbl C MOMOWbK 3pdpekta CcaMOBbIpABHUBAHMA.  YuuTbiBas
CaMOBbIPaBHUBaHUE, 3Ha4YeHusa P u F gonyckaeTca He yuuTbiBaTb. TakuMm obpa3om, hopmMynbl MOTYT ObiTh
yNpoLLeHbl cneayoLmm o6pasom:

1,=C,, Z_ , =L . +2J, . +C =L +2J; . ;
TL :CS’ G max(rms) 2’JTmin _CS;
7; = CW ! = Wmln +2"]Smin +C Wmax + 2']Smin '

B 3aBucumoctn oT TpebOyemMom npOYHOCTM ManKM, BO3MOXHOCTEH WCMOMb3yeMoro mnpouecca
npou3BOACTBA U T. 4. AOMYCKAETCA UCNOMb30BaTb MOOOW AOMYCK, OTAWYHBIA OT AONyCka, NPUBEAEHHOTO
BbILLE.

HaumeHblumii pasmep nasiHOro coeAMHEHWUa AnS rantenu Ha HOCke, Ha naTke u OOKOBOW ranTenw,
NPeACTaBneH Ha PUCYHKe 3.

Honycku paccmaTpuBaloTCA CTaTUCTMHECKM W NpeanonaralT paBHOMEPHOE pacrnpejeneHue
MOTrPELUHOCTU pa3MepoB KOMMOHEHTA, MOrpeLlHOCTM NpU MPOU3BOACTBE MEYaTHOW Mnathl U MOrPELIHOCTU
npu yCTaHOBKE KOMMOHEHTA.

[orpewHoCTb POPMbl KOHTAKTHOWM NNOWAAKM Ha nedvaTHbIX nnatax F u norpewHoctn obopyaoBaHus
npu yCTaHOBKE KOMMOHEHTA P npuBeAeHbl B Tabnuue Ha pucyHke 3. OTW 3HAYEHMS MOTYT OblTb UBMEHEHDI,
UCX0AS N3 TOYHOCTU YCTAHOBKKU 060PYyAOBAHUEM UMM TOYHOCTU U3rOTOBMNEHNSA NEYaTHON Nnatbl. JuanasoHsl
ponyckoB kKomnoHeHToB (C., Cs, u Cy) nMOMAyvYeHbl NyTEM BbIMUTAHUSA HAUMEHbLUMX pasMepoB U3
HanbonbLIMX pa3MepoB, NPEACTaBMEHHbIX HAa pPUCYHKe 2. Pa3paboTumk MOXET Takke M3MEHUTb 9TU
3HaYeHus1, OCHOBbLIBAsACH Ha OMbITE€ COTPYAHMYECTBA C €ro nocraelumkamu. M3meHeHne AOMYyCKOB MOXET
NPUBECTU K AOMOMHUTENbHLIM MOCAA0YHbLIM MEeCcTaM (NocajoyHble MecTa C pasmepamu, OTNUYHbIMKU OT
3apernctpupoBaHHbix IEC nocagoyHbiX MecT).

Pa3smepbl Ana HaumMeHbLUMX ranTenen Npunos Ha HOCKe, NATke, unu 6okoson rantenun (J7, JH, JS)
Obinu onpegeneHbl HA 0a3e NPOMBILLIEHHbIX SMMNUPUYECKUX 3HAHWWA M UCMbITAHWWA HagexHocTu. Cuna
COeZIMHEHNUA MPUNOEM rnaBHbIM 00pa3oM onpeaensetca o6vemom npunos. Buaumas rantenb npunos
HeoOxoAuma Ansi CBMAETENbCTBA HAAMEeXallero cMadmBaHusa. Takum o0pa3om, 3Ha4eHWs B Tabnuue, kak
npaBuno, MpeaycMaTpuBalOT MONOXUTENbHLIM pa3mep rantenu npunos. OgHako paspaboTuMK MOXeT
YBENUYUTb UMW YMEHbLUUTb HaUMEHbLLEE 3HAaYEeHNE, OCHOBbLIBAsSICh HAa BO3MOXXHOCTAX MpoLecca.
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Fantens Ha naTke [anTens Ha Hocke BokoBas rasrenb

AHmin
— Y*TH
~ 7-men
- 2YHr rH =5. '2ATTT Ty AN =MT  2Yan
Hrin - MMHMManbHasa rantenb Ha  JTnin- MUHMManbHaA rantenb Jsmm - MuUHMManbHas 6okoBasi
naTKe, Ha Hocke, rantensb,
TH- 06beANHEHHbIE AONYCKN Ha 7T - 06begMNHEHHbIE A0MNYCKN T3- 06beAUHEHHbIE OOMYCKN Ha
pasMepsbl ranTenn Ha nsatke, Ha pasmepbl ranTenn Hocke, pa3mepbl 60KOBOW rantenu.
Pasmepbl B MunimmeTpax
TonycKu BbICTyn nasiHOro coeanHeHns
KomnoHeHT 4 Ha Hocke Ha nATKe 6oKoBasi rasiTeslb
(war E )
BbIBOJOB) P n . Ju . .
-1 L2 L3 L1 L2 L-3 ¢cL max mdn mn Cs max mdn mn ¢y max mdn min
1,27

0,30 0,20 0,10 0,20 0,15 0,10 0,61 0,20 0,20 0,20 1,69 0,80 0,60 0,40 0,25 0,10 0,05 0,00

PucyHok 3 - BbiCTyn nassHOro coegumHeHunsa komnoHeHTa QFJ Ana pasHbiX YPOBHEW
(cm. IEC 61188-5-1, Tabnuua 5)

4.5 Pa3mepbl Nocago4yHoOro mecra
Pa3mepbl nocago4yHoro mecrta a4 komnoHeHToB QFJ npepacTtas/ieHbl Ha pUCYHKe 4.

O6nacTb ycTtaHOBKM CY BbIYUCNAIOT, MCNONb3ysa criegylowmne dopmynbl. OKpyrieHne HamMeHbLIUX
3Ha4vyeHnin pasHo 0,05 MM, Han60NbLWNX 3HaYeHui - 0,5.

CYi = 6o0nbwee 3HayeHne wn3 BblpaxeHnsas Limm+ ¢ I12+P2+ T, “ wm
YCTaHOBKM X 2,

+ 3anac o6nacTtu

CY2 = 6onblwlee 3HayeHWe U3 BblpaXeHus L2m+-Jf 2+P 2+C12 nan Z2 + 3anac ob6nactu
YCTaHOBKMN X 2.
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Donyoeerst 1
PaOAC, peebii X2

ooboooodooon

j  O6nacTb yCTaHOBKU MO
V  KoopauHaTHO ceTke

Pasmepbl B Muinmmertpax

WaerTucukarop WpenTundbmkaTop

noc'\aﬂ,qe(g::oro kopryca Z G X Yy £ C D cy, Cy2
YposeHb 1
6000M QFJ-20 11,95 4,95 0,97 3,5 1,27 8,45 5,08 15 15
6001M QFJ-28 14,45 7,50 0,97 3,5 1,27 11,00 7,62 18 18
6002M QFJ-44 19,55 12,55 0,97 3,5 1,27 16,05 12,70 23 23
6003M QFJ-52 22,10 15,10 0,97 3,5 1,27 18,60 15,24 26 26
6004M QFJ-68 27,15 20,20 0,97 3,5 1,27 23,70 20,32 31 31
6005M QFJ-84 32,25 25,25 0,97 3,5 1,27 28,75 25,40 36 36
6006M QFJ-100 37,35 30,35 0,97 3,5 1,27 33,85 30,48 1 1
6007M QFJ-124 44,95 37,95 0,97 3,5 1,27 41,45 38,10 48 48
/poBeHb 2
6000N QFJ-20 11,50 4,95 0,79 3,3 1,27 8,25 5,08 14 14
6001N QFJ-28 15,00 7,50 0,79 3,75 1,27 11,25 7,62 17 17
6002N QFJ-44 19,10 12,60 0,79 3,25 1,27 15,85 12,70 21 21
6003N QFJ-52 21,65 15,10 0,79 3,3 1,27 18,40 15,24 24 24
6004N QFJ-68 26,70 20,20 0,79 3,25 1,27 23,45 20,32 29 29
6005N QFJ-84 31,80 25,30 0,79 3,25 1,27 28,55 25,40 34 34
6006N QFJ-100 36,9 30,30 0,79 3,3 1,27 33,60 30,48 39 39
6007N QFJ-124 4450 38,00 0,79 3,25 1,27 41,25 38,10 47 47
/poBeHb 3
6000L QFJ-20 11,05 5,00 0,58 3,05 1,27 8,05 5,08 11,5 115
6001 L QFJ-28 13,55 7,50 0,58 3,05 1,27 10,55 7,62 14,0 14,0
6002L QFJ-44 18,65 12,60 0,58 3,05 1,27 15,65 12,70 19,1 19,1
6003L QFJ-52 21,20 15,15 0,58 3,05 1,27 18,20 15,24 21,6 21,6
6004L QFJ-68 26,25 20,20 0,58 3,05 1,27 23,25 20,32 26,7 26,7
6005L QFJ-84 31,35 25,30 0,58 3,05 1,27 28,35 2540 31,8 31,8
6006L QFJ-100 36,45 30,40 0,58 3,05 1,27 33,45 30,48 36,9 36,9
6007L QFJ-124 44,05 38,00 0,58 3,05 1,27 41,05 38,10 44,5 445

PucyHok 4 - Pa3mepbl nocagoyHOro Mecta A KBagpaTtHoro kopnyca QFJ
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5 nMMnockuihi kopnyc ¢ J-ob6pa3HbiMu BbiBogamu QFJ (NpsAMOYrosibHbINA)
Nn1acTMaccoBblii

5.1 BBegeHune

B HacToslem pasgene npeAcTasfieHbl  pa3Mepbl  KOMMOHEHTOB W MNOCafOuHbIX MecT Ans
NPAMOYro/ibHbIX kopnycoB QFJ (nnockuii kopnyc ¢ J-o6pa3HbiMu BbiBOgamu). Takke paccMmarpvBaeTcs
OCHOBHasi KOHCTPYKLWS.

5.2 OnvcaHne KOMNOHEHTOB

KomnoHeHTbl QFJ LUMPOKO NPUMEHSAIOT B KOMMEPYECKON, NPOMBILLIIEHHON UM BOEHHOW 3/1EKTPOHUKE.

5.2.1 OcHOBHas KOHCTPYKLUSA

Tunosas KOHCTPYKUWA NpefcTaBeHa Ha pucyHke 5

PucyHok 5 - kopnyc QFJ (MpsAMOYronbHblif)

KomnoHeHTbl QFJ (nnockue kopnyca c J-06pasHbiMK BbIBOAAMU C YeTbipeX CTOPOH) WUCMOJb3YHTCA
Tam, rge He TpebyeTcss repMeTMYHOCTb. [lpyrne orpaHuyeHns BKOYalOT HeboNbluoW Auanas3oH pabouel
Temnepatypbl (kak npasuao, ot 0 °C go 70 °C) 1 06bl4HbIE YCM0BMA 3kcnayataumn. KomnoHeHTbl QFJ B
na1acTMacCcoBOM KOPMyCe UMEIKT HU3KYHO LeHY M0 CPaBHEHMWIO C KepamMnyYecKMMK Kopnycamu.

5.2.2 Marepuasnbl BbIBOAOB

BbicokaA MN/IOCKOCTHOCTb BbIBOAOB B KOprnycax C BblBOAaMW, MOHTUPYEMBIMW Ha MOBEPXHOCTH,
ABNSETCA BaXKHbIM (DaKTOPOM HafEeXHOCTU Naiky BbIBOAOB K neyaTHol nnate. M0CKOCTHOCTb MOXET 6ObiTb
n3MepeHa OTHOCUTESNIbHO TPEX HMXHWUX BbIBOAOB Kopnyca. [JonyckaeTcsA OTK/IOHEHWEe OT MJIOCKOCTHOCTU He
6onee 0,1 mm, ogHako pekomeHgyeTca 0,05 Mm.

MnacTmaccosblli Koprnyc A0 (hOPMOBKM Obl pa3paboTaH AnA COeAWHEHUs C MeyaTHbIM Y3/10M yepes
po3eTky. [JaBneHve MnpyxvHbl N0 CTOPOHaM Koprnyca TpebyeTcs Kak A/ OrpaHnyYeHns CMeLLEeHuUs, Tak u ons
crnaxusaHus adpekta kopobneHus nognoxkm o 0,5 %. Takke gonyctMMa nalika BbIBOAOB K OCHOBaHUIO
neyatHoro y3na. KoHCTpyKuns npegnonaraeT UCMONb30BaHNE KPEeMHUMOPraHMYecko nsonsauun kpuctanna.

MnacTtmaccoBble kopryca C BbiBOAaMu [0 W rocne (popmMoBaHWA COCTOAT U3 KOMOMHauUMM MeTasina v
ON3NeKTpuka, KoTopas BK/OYaeT MPOBOAALLYI pamMKy C BHEWHUMMU BbiBOAaMU W (POPMOBaHHbLIN
N30AVpYylOLWNiA  KOMNOHEHT. Bo BCex Tunax naacTUKOBbLIX KOPMYCOB BCe Heobxogumble [eicTBMA Mo
MeTa/I/i3aumMm BbIBOAOB BbINOJIHEHbI W3TOTOBUTENIEM KOpryca, 4ToObl M36exaTb MOKPbITUS O/I0BOM WU
MeTaniM3aumm nosib3oBartesiem.

5.2.3 MapknpoBka

Bce KOMMOHEHTbI [O/DKHbI UMETb MapkMpoBKY 0603HAYeHWA KOMIMOHEHTa W ykasaTens nepsoro
BbIBOJA.

5.2.4 Bug ynakoBku

Bug, ynakoBkM NOCKUX KOPNYCOB MOXET UMEeTb UWAVHAPUYECKY0 dhOpMY, HO B GO/MbLUMHCTBE ClyvyaeB
N/I0CKNe Kopnyca NoCTaBMsATCA B NIEHTE.

5.2.5 AHanus npouecca

PekomeHayeTcs, u4TOGbl KOMMOHEHTbl BblAEPXUBaIM [EeCATb LUKIOB CTaHAAPTHOW onepauuu
onnasfieHus, BbiNOAHAeMOl npu Temnepatype 235 °C. Kaxablii UMK JO/MKEH NpofosmkaTbes B TedeHne 60
¢ npu TemnepaType 235 °C. KOMMNOHEHTbI TakXe AO0/MKHbI BblAEPXMBaTb MOTPYXEHWEe B pacniaBeHHbIN
npvnoi npu Temnepatype 260 °C He mMeHee 10 c. KOMNOHEHTbI AO/MKHbI YA0BNETBOPATL TpeboBaHusm IEC
61760-1.

5.3 Pa3mepbl KOMNOHEHTOB

Pa3mepbl KOMMNOHEHTOB A1 MPAMOYTrOJibHbIX KOMMNOHEHTOB QFJ npefcTaBneHbl Ha PUCYHKe 6.
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CrL-!™ jjr

Pasmepbl B Mmunanmertpax

L L2 W T J1 J2 P Yucno

BbIBO/,

NpeHtndum- 0B Ha

KaTop max  6mex Ref Ref ['Anex
Kopnyca

Yucno
BbIBOAO

B Ha
KOpPOTK

mn max min max min max min max Basic oif OJINHHO

cTapo
CTOpOHe

QFJ/R-18 7,88 8,48 11,43 12,040,330,581,201,74 7,49 11,05 6,18 9,74 3,55 1,27
QFJ/R-
18-L
QFJ/R-22 7,95 8,68 13,0313,760,330,581,201,74 7,62 12,70 6,18 11,26 3,55 1,27
QFJ/R-28 9,60 10,21 14,68 15,290,330,58 1,201,74 9,14 14,22 7,87 12,96 3,55 1,27
QFJ/R-32 12,14 12,75 14,68 15,290,330,58 1,201,74 11,68 14,22 10,41 12,96 3,55 1,27

Ref - pasmep ans cnpasku;
Basic - pasmep Mexay OCSIMU BblBOAOB

5
7,95 8,68 13,0313,760,330,581,201,74 7,62 12,70 6,18 11,26 3,55 1,27

~oh~ N NF
O ©O© [6)]

PucyHok 6 - Pa3mepbl NpAMOYronibHOro komnoHeHta QFJ

5.4 AHanu3 popmbl NasgsHOro coegnHeHus

dopma wu pasmepbl ranTenu MpuMnNos MNOCAe npouecca naiku npeacTtaBneHbl Ha pUCYyHKe 3.
HavmeHbline, cpefHne u Hanbonblime pasMepbl KaXAoi rantenn Ha Hocke, NsATke M GOKOBOW rantenu
BbIBOJA oOMpefefieHbl C y4yeTOM HaAeXHOCTM COeAMHEeHUs NpunoeM, a Takke KayecTBa MU
NpoOVM3BOAMTENILHOCTM B MpoUecce MOHTaXa KOMMOHeHTOB. [lpoekTupoBaHMe MNocafjo4YHbiX MecT B
[ONOIHEHME K pa3Mepam rantenu TpebyeT paccMOTPeHUst Tpex hakTopoB, KacalwLluxcs:

- NOTPELIHOCTM pPa3MepoB KOMMOHeHTOB C;

- NOrPELIHOCTM YCTAaHOBKN KOMMOHEHTOB Ha nevyaTHble nnaTsl P;

- NOrpeLwwHocTM POPMbl KOHTAKTHOW MOWaAKM Ha meyaTHbIX nnatax F.



[anTesab Ha nATke

JHmin -
nAaTke,
7H- o6beauHeHHble ONYCKU Ha
pasmepbl rantenu Ha naTtke,

MWHUMa/lbHaA rantesib Ha

OnycK
KOMMNOHEHT Aony

(war
BbIBO/IOB) F P

L-1 L-2 L-3 L-1 L-2

QFJ/R-18 0,30 0,20 0,10 0,20 0,15 0,10

QFJ/R-

JTmin - MUHUMaNbHaA rantenb

[antenb Ha Hocke

Ha HOCKe,

7T- ob6begnHEHHbIE AOMNYCKU

Ha pa3Mepbl rasitesin HoCKe,

L-3

0,60/
0,61

0,30 0,20 0,10 0,20 0,15 0,10 0,73 0,20

Ha HOCke

n

CL max

0,20

QFJ/R-22 0,30 0,20 0,10 0,20 0,15 0,10 0,73 0,20
QFJ/R-28 0,30 0,20 0,10 0,20 0,15 0,10 0,61 0,20
QFJ/R-32 0,30 0,20 0,10 0,20 0,15 0,10 0,61 0,20

mdn min

0,20 0,20

MOCT IEC 61188-5-6—2013

BbokoBas rantesnb

Jsmin - MMHUManbHast 60koBas
rantensb,

7S- 00beAMHEHHbIe 40MYCKK
Ha pa3mepbl 60KOBOI rantenu.

PasmMepbl B MunnnmeTtpax

[NasHoe coeanHeHne

Ccs

1,68/
1,69
0,20 0,20 1,81 0,80 0,60 0,40 0,25 0,10 0,05 0,00
0,20 0,20 1,81 0,80 0,60 0,40 0,25 0,10 0,05 0,00
0,20 0,20 1,69 0,80 0,60 0,40 0,25 0,10 0,05 0,00
0,20 0,20 1,69 0,80 0,60 0,40 0,25 0,10 0,05 0,00

Ha NATKe OoKoBas ranTesnb
JH Js
max mdn min cy mMax mdn min

0,80 0,60 0,40 0,25 0,10 0,05 0,00

PucyHok 7 - BbICTyn nasiHOro coeguMHeHus komnoHeHTa QFJ ona pasHbIX ypOBHel

(cm. IEC 611885-1, Tabnuua 5)
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Hanee npuseaeHbl popmMyribl pacyeTa gonycka ¢ y4eTom 3TuX hakTopoB.

a) Marnka 6e3 appekTa camoBbIpaBHUBAHUSA (YPOBEHDL 1)

B npouecce nanku onnaeneHMeM HUKaKOro adhekta CaMoBblpaBHUBAHUSA He HabmogaeTcs. Takum
obpa3som, hopMynbl HE MOTYT ObiTb YNPOLUEHblI M OCTAKTCA B TOM BUAE, B KOTOPOM OHW MpPeaCTaBnEHbI

HWXKe:

Z _L +2‘]Hmax H TH:VFL21+PLZI+C]% .
Gm' de (rms) 2JTmax - TT ’ '\/FLI + PLZI + C‘S2
Xmax :Wmin +2JSmax +TS TS:VFL21+PL21+C\§V

b) Maiika 6e3 acpdhekTa camoBbIpaBHMBAHUSA (YPOBEHL 2)
Z _L +2JHmdn+TH’ TH:‘\fFLzl'i‘PLz]"'Cf )
Grm rnax (rm‘s) 2Jden T ’ TT = '\’FLZI +1)Lzl —+ Cz )
Xmax Wmm + 2']Smdn TS = -"FLzl +PL21 + Cé\/ .

c) [Manka c agpdpekToM caMOBbIpaBHUBaAHUS (YPOBEHb 3)
Lo = e, + 2 i + TH:VFL21+PLZ1+CL2;
Gmin ma‘{ (rms) 2"]Tmm - ! Tf = »\’FLZI +PL21 + CSZ )

_Wm1n+2JSm1n+]—é’ Té:‘fFLzl—’—PLzl-’_ \ZV

B npouecce nanku onnaeneHuem AeWcTByeT IPEeKT camMOBbIPaBHMBAHWSA, TaK Kak KOMMOHEHT He
dUKCMpyeTca ¢ MOMOLLLIO knes. B npouiecce NOBEPXHOCTHOrO MOHTaXa Npu navke onnaBneHnem CMeLLeHne
KOMMOHEHTOB MpPU YCTaHOBKE W MOrpeLlHoCcTb DOPMbl KOHTAKTHOW NMoWaAkM Ha nnatax ¢ neyarHbiM
MOHTaQ>XOM MOTyT OblITb WUCMPaBreHbl G MNOMOWbI 3dpekta CamMOBbIPABHUBAHUA.  YuuTbIBast
CaMOBbIPaBHUBAHNE, 3HAYEHUA P 1 F gonyckaeTcs He y4uTbiBaTb. Takum o6pasomM, chopmyrbl MOTYT ObiTb
yNpoLLEeHbl crneayowmumM obpasom:

TH :CL’ Zma :L i +2‘]Hmin +C :Lmax +2JHmin;
TL = CS ! G ma‘{(rms) 2JTmin - CS ;
]; = CW ! Wmln + 2‘]Smln + C Wmax + 2']Smin '

B 3aBucumoctn oOT TpebyemoW NPOYHOCTM Malku, BO3MOXHOCTEN MCMONbL3YEeMOro npouecca
NpOM3BOACTBA M T. A. AONYCKAETCA UCNONb30BaTb NMOGOW A0ONYCK, OTMUYHbIA OT AOMNyCKa, NPUBEAEHHOrO
BbILLE.

HaumMeHbLlUMIi pazMep NasHOro COeAMHEHUs AN ranTtenu Ha HOCke, Ha nATke U GOKOBOW ranTenu,
npeacTaBrieH Ha PUCYHKE 7.

Jonyckn paccmaTpuBaloTCa CTaTUCTMYECKM W MPEAnonaralT paBHOMEpPHOe pacnpeaerneHue
NOrpeLUHOCTU pasmMepoB KOMMOHEHTAa, MOrpeLuHOCTU Npu NPOM3BOACTBE MEYaTHOW NnaTbl U NOrPELLUHOCTU
npn yCTaHOBKE KOMMOHEHTA.

MorpewHOCTb hOPMbl KOHTAKTHOM MAOLWAAKM HA NeYvaTHbIX nnatax F 1 norpewwHocTn 06opyaoBaHns
npu yCTaHOBKE KOMMOHEHTa P npuBeaeHbl B Tabnuue, Ha pUCyHKe 3. OTW 3HAYEHUA MOTYT OblTb U3MEHEHbI,
UCX0AA U3 TOYHOCTU YCTAHOBKU 0B0PYAOBaAHUEM UMM TOYHOCTU U3rOTOBIEHMA NeYaTHON nnatbl. JuanasoHbl
aonyckoB koMmnoHeHtoB (C, Cs, u Cy) nNONy4YeHbl NyTEM BbLIMUTAHUA HAWMEHBLLUMX pPa3MEPOB U3
HanbonbLMX pasmMepoB, MNPEACTABIIEHHbIX Ha PUCYHKe 2. Pa3paboTuMk MOXET Takke W3MEHWUTb 3STu
3HAYEHNS, OCHOBBIBASCb HA OMbITE COTPYAHWYECTBA C €ro NOCTaBLuKaMu. M3MeHeHne JOMyCKOB MOXET
NPUBECTU K AONOSHUTENbHLIM MOCAA0YHbIM MecTaMm (NocajouvHble MecTa € pasMepamu, OTIIMYHBIMU OT
3apeructpupoBaHHbix IEC nocago4yHbix MecT).

Pasmepbl ana MMHUMMAnbHLIX rantene Npunosa Ha Hocke, natke, unu 6okosow rantenu (J7, JH, JS)
Obln onpegeneHbl Ha 6ase MPOMBILLNEHHBIX 3MMUPUYECKUX 3HAHUIM M UCNLITAHUIA HagexHocTu. Cuna
COeAMHEHNs1 NpUMNoeM rnaBHbiM oOpasom onpegensieTca o6bEMOM npunos. Buaumas rantens npunosi
HeoOxoaMMa Ansi CBMAETENLCTBA HaANEXallero cmaumBanus. Takum oOpa3om, 3HavyeHus B Tabnuue, kak
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npaBuao, npegycMaTpuBaloT MNOMNOXMUTENbHbIA pasMep rantenn npunos. OAHAKo pas3paboTynk MOXeT
YyBE/INYUTb WM YMEHbLWUTb MUHUMA/IbHOE 3HayeHue, OCHOBbIBAACb Ha BO3MOXHOCTAX rpolecca.

5.5 Pa3mepbl nocafgoyHOro mecrta

Pasmepbl nocafgo4yHoro mecrta A KomnoHeHToB QFJ npejcTaB/ieHbl Ha pUcyHKe 8.

O6nactb yctaHoBkM CY BbIYMCAAT, UCMNONbL3yA crepywowme popmynbl. OKpyrieHme HauMeHbLUnX
3HayeHuli paBHo 0,05 MM, Han6oNbLWKX 3HAYEHNH - 0,5 MMm.

CYi = 6onbwee 3HayeHne u3 sbipaxenns LIMM+~"F2+P2+CL~um Z, + 3anac o6nactu
YCTaHOBKK X 2,
CY: = 6onbllee 3HayeHWe u©3 BblpaxeHus L2im+ Jf 2+ P2+Cb2 wan Z: + 3anac obnactu

YCTaHOBKN X 2.

PucyHok 8 - Pa3mepbl nocajo4yHoro mecrta npsAMOoyrosibHoro komnoHeHta QFJ, nuct 1
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Pasmepbl B MunnumeTpax

Mﬁi:;:g)quK::: i ”Ae:g;ﬂ;”;'fmp zZ|le| z|a|x|v|vnle|lc|c|o]| b |ovcy
MecTa
YpoBeHb 1
6008M QFJ/R-18 [10,20(3,25/13,75/6,75 (0,97/3,50[3,50[1,27/6,75|10,25[3,81/ 5,08 | 14 | 17
6009M QFJ/R-18-L [10,40[3,25[15,45/8,35/0,97/3,60/3,55/1,27/6,85[11,903,81/ 5,08 | 14 | 19
6010M QFJ/R-22 [10,403,25[15,45(8,35(0,97/3,60/3,55/1,27/6,85|11,90/3,81/7,62| 14 | 19
6011M QFJ/R-28 |11,95/4,95/17,00[10,00/0,97/3,50/3,50/1,27|8,45 [13,50(5,08{10,16| 15 | 20
6012M QFJ/R-32 [14,45[7,50[17,00[10,00/0,97/3,50/3,50(1,27|11,00[13,50(7,62(10,16| 18 | 20
YpoBeHb 2
6008N QFJ/R-18 |9,75(3,25113,30/6,80(0,79|3,25[3,251,27/6,50(10,05/3,81{ 5,08| 12| 15
6009N QFJ/R-18-L |9,95]3,2515,008,3510,79|3,35/3,351,27/6,60(11,70[3,81{ 5,08 12| 17
6010N QFJ/R-22 [9,95(3,2515,008,35|0,793,35/3,351,27/6,60(11,70/13,81| 7,62]| 12| 17
6011N QFJ/R-28 [11,504,95116,5510,000,79|3,30/3,3011,27] 8,25(13,30/5,08{10,16 14 | 19
6012N QFJ/R-32 [14,00[7,50{16,5510,000,79(3,25/3,3011,27{10,7513,30[7,62|10,16 16 | 19
YpoBeHb 3
6008L QFJ/R-18 9,30(3,2512,85 6,80/0,58(3,053,051,27,6,30( 9,85|3,81/5,08|9,7|13,3
6009L QFJ/R-18-L |9,50]3,30114,60 8,35(0,58/13,103,15(1,27| 6,40(11,50(3,81| 5,08 (9,9(15,0
6010L QFJ/R-22 9,5013,3014,60 8,35|0,58/3,1013,15(1,27| 6,40 (11,50(3,81| 7,62 (9,9|15,0
6011L QFJ/R-28 |11,055,00116,10/10,000,583,05(3,05(1,27] 8,05|13,05/5,0810,16(11,516,5
6012L QFJ/R-32 |[13,55|7,50[16,10110,00]/0,58(3,053,051,27(10,55113,05|7,6210,16/14,016,5

PucyHok 8, nuct 2
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