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PEKOMEHJAIIMH 110 CTAHJAPTH3AIIMM POCCHUMICKON ®EFEPALIMU
s

ILIATBI ITEYATHBIE MHOI'OYPOBHEBBIE

MeToap!l KOHCTPYHPOBAHHA H pacdera

Multilevel printed boards. Design and use

Iarta sBenenus 1995—07—01

1 OBJIACTh IPUMEHEHHA

HacTogiipie pexoOMeHAAlMK PaclpOCTPaHAIOTCS Ha MHOTOYPOBHEBbIS
neqatuele m1atel (MYTIIT) Ha XecTKOM AM3NEKTPUYECKOM WUIN METAJLIU -
YeCKOM OCHOBAHHWU, M3TOTOBJIEHHBIE 10 TEXHOIOTHH PUTM-TIpollecca

PexoMeHmanuy ycTaHaBINBAIOT METOOBl KOHCTPYHPOBAaHUSA M pacdeTa
3IEMEHTOB KOHCTPYKIIUH.

Hacrog1e pekoMeHIALMN JOMXKHBI NpUMeHAThCs coBMecTHO ¢ TOCT
23751 u P 50—708.

2 HOPMATHBHBIE CCBLIKH -

B HacTosMImMX peKOMEeHIALUSX UCTIONB3YIOTCA CCHUIKY Ha CIeIYIOLITe
CTaHAAPTH '

TI'OCT 2.417—91 ECK]. IlpaBuia BbITIONHEHHU YepTeXeil IMeYaTHBIX
mwiat

T'OCT 9.301—86 EC3KC. ITokpeItnsa MeTalaminiecKue U HeEMETALIN-
YyecKue HeopraHudeckue. O6ume TpeOoBaHus

T'OCT 9.303—84 EC3KC. IlokprITd MeTAINYeCKHE H HEMETAUIN -
Yeckue HeopraHudeckue. O61ue TpedoBaHUs K BHIOODY

T'OCT 9.306—85 EC3KC. IlTokpHTHA METAINYECKHE ¥ HEMeTaLIN~
Yeckue HeopraHpdeckue. O003HaYeHNA

I'OCT 23751—86 Tlnatel mevatHble. OCHOBHBIE HapaMeTphbl KOHCTPYK-
LHH

TOCT 23752—79 Inatel neyatusie. QO0uUMe TeXHUYECKYE YCIOBUS
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PIT 50—708—91 Muctpykuns. IInate! neyaTHule. TpeGoBaHHA K KOH-
ctpyupoBanmio. [Toctanosnenue ['occranmapra CCCP Ne 1595 or 04.10.91

3 ONPEJEJEHHA

3.1 Mnuoroyposnesas neuyatnad maara (MYIIII) — BripesanHbli mo
pasMepy MaTepyiall OCHOBaHHUs, Ha NOBEPXHOCTH KOTOPOro ¢ OAHON MIIH
IBYX CTOPOH pa3MellieH O0BeMHEIH ABYXypOBHEBBI NMpoBoaAlLMii pucy-
HOK.

3.2 OpsocToponHsA MHOrOYPOBHEBaA nevyatHas miata (OMVIII) —
MVYTIII ¢ npoBOAAIHM PUCYHKOM, PACIOJOXKEHHBIM C OIHOM CTOPOHBIL.

3.3 JIpycroposnas MHOroypoBHeBad mevatHasa miara (JIMVYIIII) —
MVTIII ¢ npoBoosgIMM PUCYHKOM, PACIIONOXEHHBIM € JBYX CTOPOH.

3.4 OcnoBanne MHOrOyYPOBHEBOIi NeYaTHOH NNATH (OCHOBaHHWE) — MaTe-
pHal ¢ MPOBOASIILINM PHCYHKOM Ha MTOBEPXHOCTH.

3.5 OCHOBHOH NIPOBOJHHKOBBIA MaTepHan (HOCHTeNb) — TIPOBOXHUKO-
BBIM MaTepual, U3 00beMa U TIPH MOMOLIH KOTOPOTO BHITIOTHEH IPOBOASI-
UMA pPHCYHOK.

3.6 IlpoBondmuii PHCYHOK HHIKHEr0 YPOBHA — IIPOBOMSILUMN PHUCYHOK,
PacIONIOXEHHBI Ha IMTOBEPXHOCTH OCHOBAHHA.

3.7 IIpoBoasAinmii PUCYHOK BEPXHEr0 YPOBHA — IIPOBOASIUHI PHCYHOK,
PacIoNIOXCeHHBI Ha Onopax Haj HOBepXHOCTHIO OCHOBAHUS.

3.8 Onopa npoBoxsmIEro PACYHKA BEPXHEr0 YPOBHA (0MOPa) — NPOBOMI-
HUIKOBBIN MaTepHal, CIyXalllMii ormopoii Nig IpoBOAMIIEro PUCYHKA Bep-
XHETO YpOBHSA.

3.9 BennunBa NOATPABAHBAHKSA OMOPH — BeTMYMHA, HA KOTOPYIO YMEHb-
LIaeTcs IUaMeTp OIIOpHI IOCjie BRITPaBIWBaHUA HOCUTEAS NTpH dopMupo-
BaHWH MPOBOIALLETO PHCYHKA.

4 OBLIUE ITOJOXEHHUA

4.1 OcHoBHBIe OyKBeHHEBIEe 0003HaYeHN A, HCIIOIb3yeMbIe B peKOMEHa~
nusax, npuseneHsl B 'OCT 23751.

4.2 Tlpu xoHcTpyuposanud MYTIII 3HaYeHUs TpeAeTbHBIX OTKIIOHE-
HUIT OCHOBHBIX 1apaMeTPOB 2JIEMEHTOB KOHCTPYKLuH Beioupart o FOCT
23751. '

4.3 OdopMreHHe KOHCTPYKTOpCKO#M mokyMeHTauuu Ha MVYIIII cne-
OyeT OCYLIeCTBAATE B COOTBeTCTBUH ¢ TpeboBaHmsamu ['OCT 2.417 wu
PI 50—708.
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5 THIIbI KOHCTPYKLIMA MVIIII

5.1 Oanocroponnwe MYIIIL (OMYIII)

OMVTIII (pucyHok 1) xapakTepusyeTcs:

— pacloJIoXeHHeM MPOBOIAILETO PUCYHKA C OHOH CTOPOHBI OCHOBa-
HHS,

— BO3MOXHOCTBIO YCTAHOBKM TOBEPXHOCTHO-MOHTHPYEMBIX M3Oeauit
snekTpoHHOH TexHuku ([IMUST); '

— BBICOKOI pa3speliaionieil criocoOHOCTLIO.

...... TR
RR RO RRR R

Pl

A

1 — mpoBonAmuit PUCYHOK, BepXHHIt yp ; 2—1p A
PHCYHOK, HIDKHUE YPOBCHD; J — CK/ICHBAIOIUAA NPOKIANKA; ¢ — OCHO-
panne MYIIIT; S — omopa NMpOBOASINETO PUCYHKA BEPXHETO YDOBHA.
Onopa MOXeT BHIOTHATL (YHKOUM 3INMEKTPHICCKOTO COCNMHEHHS

BEPXHETO M HIDKHETO YDOBHel NpOBOILANIEro PHCYHKA

Pucynoxk 1

5.2 Osycropornne MVYIIIT (JIMYIIII)

5.2.1 IMVIIII 6e3 coemuHeHWs NPOBONAIIMX CIOeB (DHCYHOK 2a)
XapaKTepU3yIoTCS:

— PAacHoNoXeHHEM IIPOBOIAIIETO PUCYHKA C IBYX CTOPOH OCHOBAHHS;

— OTCYTCTBHEM MeETANNN3MPOBAHHHX OTBEPCTHM Mg COSHUHEHMUS
MPOBOIAIINX CJIOEB, PACIOJOXEHHHIX HA IIPOTUBOIONOXHHLIX CTOpOHAX
OCHOBaHMS; ,

— yBeIMYeHHeM IIJIOTHOCTH pa3MellleHWs HaBeCHBIX H3Oenuit
anexkTpoHHo# TexHuku (M3T) B gBa pasa mo cpasHenuo ¢ OMVTIILL

5.2.2 IMVIIII ¢ coenwiHeHWeM MPOBOAAIIMX cloeB (pHCYHOK 26)
XapakTepU3yoTCs:

(%)
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— pACIIOIOXEeHNeM NTPOBOJUILIETO PUCYHKA C IBYX CTOPOH OCHOBAHHS;

— Hanu4YMeM MeTaNIM3HPOBAHHBIX OTBEpPCTHM g COeAWHECHUS
TIPOBOASIIMX CJIOCB, PACIIONOXEHHBIX HAa NPOTHBOIIOJIOXHBIX CTOPOHaX
OCHOBAaHMS;

— 3HAYHATENABHBIM YBeJIMYeHMEeM KOMMYTAIHOHHOM BO3MOQXHOCTH Ha
¢IUHULY TUIOIIANH.
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1— MECTAULTHIUPOBAHHEIC OTBCPCTHSA

Pucynok 2
6 METOJbl KOHCTPYUPOBAHHUA

6.1 B 3aBHCMMOCTH OT CTeIIeHM aBTOMAaTH3allUM KOHCTPYMpPOBaHHE
MYTIII ocyiuecTBisieTCA IONYaBTOMATU 3 POBAHHBIM U aBTOMATH3MPOBAH-
HBIM MeTONaMH. .

6.2 IonyaBTOMaTH3MPOBaHHEI MeTOI KOHCTPYMPOBAHHUA TIpeAyCMarT-
puBaet pasmelnenyie UOT npu oMo OBM mpu pydHoU TpacCHpoBKe
NIPOBOIHWKOB, py4Hoe pasMemieHHe UOT npn apToMaTU31pOBaHHOI Tpac-
CHPOBKe IIPOBOIHUKOB, pyuHoe pa3Melienrne IOT, pyuHyo TpaccupoBKY
TIPOBOIHUKOB C aBTOMATH3WPOBAHHEIM IIepeHOCOM PHCYHKA Ha MalIdH-
HEbIe HOCHTENH.

6.3 ABTOMATH3MPOBAHHbIA METO] KOHCTPYHPOBaHNS TIpeayCMaTpHBAeT
KOIMpOBaHKe UCXOTHRIX JaHHLIX, pasMelienne V3T u TpaccupoBKy npo-
BOJIHHKOB ¢ Hcronb3oBaHueM OBM. [Ipn HeobXoaguMocTH ¢ HopaboTKoi
OTHENbHBIX COeMMTHEHUH BPYIHYIO.
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Merton oGecrieyrBaeT BHICOKYIO NPOU3BOAUTENBHOCTE IIPH KOHCTPYH -
POBaHMH U BBINIOTHEHUM KOHCTPYKTOPCKOM HOKYMEHTALNU.

7 KOHCTPYUPOBAHHME Y PACYET MYITI

7.1 IocnenoBaTeAbHOCTh KOHCTPYHPOBAHMS

7.1.1 Pa3pabotky koHcTpyKunu MYIIIT pekoMeHayeTcs: HpOBOMUTD MO
CIeAyIOIIMM OCHOBHBIM 3TaliaM:

— HM3y4YeHNe TEXHUYECKOTO 3aJaHNs Ha u3ieiiue (Me4aTHbIA y3el, 3/eK-
TPOHHBIA MOIYNb), B COCTaB KOTOPOTO BXOTUT KOHCTpynpyeMmass MYTIII,

— OllpeJesicHNe YCIOBUH 3KCIUTyaTALIMM M TPYIITIBI XXECTKOCTH,

— BBHIOOp THUIIa KOHCTPYKIIVNH;

— BHIOOp MaTepHajia OCHOBAHUS;

— BHIOOp MaTepHaia MPOBOMALIETO PICYHKA;

— BHIOOpP KOHCTPYKTHBHOIO TTOKPHITHS;

— pasMemienne UDT;

— BEIOOpP pa3MepoB, (GOPM U pacHONOXKEHUA 3MEeMEHTOB IIPOBOAAILETO
PUICYHKa M TPacCHPOBKA IPOBOJHUKOB;

— BHIOOp METONA MApKUPOBKYU M €€ PacIoNOXeHHS,;

— pa3paboTKa KOHCTPYKTOPCKOM JOKYMEHTALIMH.

7.1.2 YcnoBus 3KcmyaTalliid, XpaHeHUsS W TPAaHCTIOPTHPOBAHHUS OIpe-
[eJSIOT Ha OCHOBAaHHHU TpeOOBaHUM TeXHNYeCKOro 3a1aHUs Ha U3fieNue, B
COCTaB KOTOPOTO BXOOUT KOHCTpyHpyeMas MVYIIII.

7.1.3 B 3aBHCHMOCTH OT YCIOBHM SKCIUTyaTalMK onpenendior no FOCT
23752 rpynny.XecTKOCTH, NPEeIbIBIIIOIYIO0 COOTBETCTBYIOILIE TpeboBa-
HHUA K KoHcTpykuuu MVIII, ucnonssyeMoMy MaTepHaly OCHOBAaHHS,
HeoOXOIMMOCTh NIPIMEHEHUS JOTIOMHHUTENBHOM 3alUUTH OT KIHMaTHYec-
KX, MeXaHUYeCKUX 1 APYTUX BO3NEHCTBUI 1 3aIIHCHIBAIOT B TEXHUYECKHE
TpeOoBaHUA YepTexa.

7.2 Boibop Tina KoncTpykuan MYIIIX

7.2.1 Tunb xoHcTpyKuMit MYIIIT npuBeneHs: B pasgene 2.

IIpu BHiGOpe THna KoHcTpyKuuu MYTIIT caenyeT yuuTHIBaTS:

— BO3MOXHOCTB BCeX KOMMYTAI[IOHHBIX COeIWHEHUI;

— TeXHHUKO-3KOHOMMYeCKHe ITOKA3aTelH;

— CTOMMOCTb OCHOBaHMSA ¥ MTPOBOJHMKOBOIO MaTepHaa;

— BO3MOXHOCTH aBTOMAaTH3ALIMH NMPOLIECCOB U3TOTOBICHMA, KOHTPOJIA,
OVMArHOCTUKHU U yctaHoBku M3T.

7.2.2 UzrotroBaeune MVYTIII o6ecneynBaroT IpuMeHeHIeM TEXHUYEC-
KOTO OCHAILIEHH A U BCIIOMOTaTeIbHBIX MATEPUATOB B COOTBETCTBHH C ITPHJIIO-
XeHreM | Tabmuuwr 4 PII 50—708.
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7.3 Boi0op MaTepHana OCHOBAHHSA

7.3.1 Marepuan ocuoBauug it MYTIII BHIOMpAOT MO TEXHUYECKUM
YCIOBUSAM Ha MaTepHal KOHKPETHOIO. THIIA.

7.3.2 Marepuan ocHOBaHHUS BHIOMPAIOT C YYETOM OfecreYyeHH s aBToMa-
TH3aluy npoleccoB yctaHoBKH IOT, duanko-MexaHHYeCKMX U IeKTPH -
yecknx napamerpoB MVYIIIT Bo Bpemd M mociie BO3neiicTBIA MeXaHHYeC-
KMX Harpy3ok ¥ KiuMMaThdecKux (HakTOpoB B IIpollecce 3KCIUTYATaIlUH,
obecrieyeHIA TEMITEpaTyPHOIO peXXpMMa ycTaHaBnuBaeMbix DT u ux TeM-
nepaTypHbIM Ko3dduumnenToM TuHeitHoro pacumpennsa (TJIKP).

THKP ocnoBanus MVTIIT pomxeHn conpsaratees ¢ TIIKP ycraHaBnu-
Baemoro V19T npu Bo3aeHCTBIM TeMIIepaTyphl B IPOIieCcce IKCILIYaTalliy.

7.3.3 Ona IMVTIIII ¢ MeTalnu3ipoBaHHLIMH OTBEPCTHAMM PEKOMEH-
OyeTcs HCIONb30BaTh TUANEKTPHIECKOEe OCHOBAaHHUE, T.K. NIPH MCIIOMb30-
BaHWYM OCHOBAaHWSA M3 IIPOBOJHUKOBOrO MaTepHaia HeobXomuMo obecrie-
YUTH U30IANUI0 METALTH3ALMY OTBEPCTHA OT OCHOBAHUS.

7.3.4 TomumHy ocHoBanug MVYIIII onpenensaior B 3aBUCUMOCTH OT
BRIIONHAeMEIX DYHKIMIA, 06ecreyeHNa TENNOOTBOA], conpskenua TIIKP
ocHoBanusa u [IMHUDT, obecrieyenns LIeOCTHOCTA KOHCTPYKIMHU IIpH
MEXaHWYECKUX U KINMATHYECKNX BO3NEUCTBUIX.

7.3.5 U3 puaneKTpHYecKUX MaTepHaloB i ocHoBaHua MYTIII
PeKOMeHAyeTcsl HCIONb30BaTh cTekiaoTekcTtomur Mapku CTOK mo TY
16—503—201, Tonumuoi 1,0—1,5 MM.

7.3.6 V3 Metamdeckux MatepHalnoB g ocHoBaHusg MVYTIIT pe-
KOMEHIyeTcd HCHOJb30BaTh alIOMMHHIT Mapok A5, AJll TonumHOoil
0,8—1,5 mmM, crutasn 36H, 29HK romumHoit 0,15—1,5 Mm.

7.4 Bpi0op HPOBOAHHAKOBOTO MATEPHANA

7.4.1 OcHOBHO# NPOBOXHWKOBLI MaTepHak (Hocmenb) ana dopmu-
poBaHMA npoBomiiero pucyaka MVYTIIT Bri6uparoT ¢ yyeToM obecriede-
HUS QU3AKO-MEXaHUYEeCKNX U 3JeKTPHYECKUX MapaMeTpOB HPOBOIALIETO

" pUCYHKa BO BpeMs U TI0CJI€ BO3NCHCTBUA MEXaHNYeCKHUX HArpy30K M KJIH-
MaTH4ecKHX (hakTopoB obecreyeHrsa IKCILTYaTAllIOHHBIX I1apaMeTPOB.

© 7.4.2 B xauecTBe HOCUTENS HCIIONB3YIOT MTUCTOBYIO HU3KOYTIEPOANC-
Ty10 ctare CMK-15 wmm natyns JI-69 TomumHoi 150—200 MxM.

7.4.3 I1pn BbIOOpe HOCUTENA ClieAYeT YYUTBIBATE, YTO C MCIIOIb30BaHH -
€M CTAJILHOrO JINCTA IIPOBOMISIIMI PHCYHOK OyleT B OCHOBHOM ¢GopMH-
POBaThCS TalbBAHWYECKON MENbI0, NPH MCIIONB3OBAHMM JATYHHOTrO JiH-
CTa — HHMKE.ICM.

7.5 CRuenBalomue NPOKNAIKH

7.5.1 CxneuBaroliie NpOKIaIKy H3TOTAaBIUBAIOT K3 JHCTOB ITPOKJa-
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DOYHOM cTexnoTKaHW TommuHoi 0,02—0,03 MM. PexomeHayiorcs
CTEKJIOTKAHH MO TEXHMYECKUM YCIOBHSAM Ha KOHKPETHBHI THN MapKu
MaTepHaIa.

7.5.2 CyMMapHad TOMIMHA CKJIEHBAIOLIMX MPOKJIANOK HNOMXHA OBITH
He MeHee IBYX TOMILUH NOATPAaBINBAaHHUS HOCUTES 1 3alHTHOTO IOKPhHI-
THSL.

7.6 BpiOOp KOHCTPYKTHBHOTO IOKPBITHSA

7.6.1 Ins obecrieyeHNs: CTAOUIBHOCTH 3NEKTPHYECKUX, MEXAHHYECKHX
1 apyrux napamerpoB MVYIIII HeoOXomMMO NpPUMEHATh MOKPHITHA KakK
MeTaUINYeCKHe, TaK 1 HeMeTalI4ecKue.

7.6.2 KOHCTPYKTHBHBIE METAJUIMYECKHE MTOKPHITHSA BHIGHPAIOT B COOT-
BetcTBHM ¢ TpeGoBaHuaMHU ["OCT 9.303 1 apyrux HOpMaTHBHO-TeXHUYeEC-
KUX JOKYMEHTOB, YTBEPXKIACHHBIX B YCTAHOBJICHHOM IMOPANKE.

TomupiHy nokpeitua ycraHasausaoT o [OCT 9.301. ITpumeHseMble
nokphITés o6o3HavaloT Mo 'OCT 9.306. O6o3HavYeHe KOHCTPYKTHBHOTO
METATMYECKOrO MOKPHITHA M TOMIMHY YKa3bIBAalOT HAa YepTexe.

Ilng HeoITaBleHHRIX MOKPHITHI TONMIMAHY MOKPHITUA YCTAaHABIMBAIOT
TOJNBKO IS CIPABOK, AJI OIJIABISeMBIX — He YCTaHaBIUBalOT.

B kayecTBe KOHCTPYKTHUBHEBIX METALTHYCCKHX TIOKPHITUI PEKOMEHIIY-
eTcsA MCIOIb30BaTh METAIB! U CIUIABHl; IpUBeIcHHbIe B Tabauue 1.

Tatnuma 1

Bux moxpurTUs TomuuHa, MKM HasHaueHHe MOKPHTHA

30510TO H ero 3apTa OT KOPPO3MM, YIy4dUIeHHE JJeKTpHde-

CIUIaBH 0,5—-1,5 CKHX I[1apaMeTpoB (IIPOBOIVMMOCTH, IEPeXOTHOIo
Taswmamyi i ero CONpPOTHRICHMA), oGecreyeHHe NMasieMOCTH
CIUTaBH 1-5 To xe
Cepelpo ¥ ero VyyuieHHe 271eKTpONpPOBOSHOCTH, H3HOCOCTOM-
CIUIaBH 6—9 KOCTH :
Huxens 3—6 3aluTa OT KOPPO3HH, MOBHIIEHHe H3HOCOYCTOH~
YHUBOCTH.
20—350 QopMmupoBaHle NPOBOAAINEIO pucyHKa. Obecre-
YeHMe 37eKTPHYECKUX CoeTUHEHHH
Mens 5-30 . QopMHpOBaHHe IIPOBOsAIIEro picyHka. Obecrne-

YeHUe afTe3UH IIPOBOASIIEI0 PHCYHKA ¢ OCHOBaHH-
eM, cornacoBaHue TKJIP. Ob6ecneueHue 3neKTpHU-
YeCKUX COeqUHeHUH
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7.6.3 I1a obecneveHnd CLEIUIEHHS METANIMYECKOIO OCHOBAHHUSA CO
CKJICHBAIOILECH ITPOKIATKON TPHMEHSIOT OKMCHOE TIOKPBITHE XMMHUYECKHAM
METOZOM Ha Me[Jb ¥ aHOHNMPOBAHMEM Ha aTIOMMHMM M €TO CIUIABLL

7.6.4 B xayecTBe KOHCTPYKTHUBHOIO H3OJIALHOHHOIO IOKPHITHA
MCTIONBAYIOT Nak YP 231 unu kpackut YO oTBepXKOeHMS.

7.7 Pasmepsi MYIIII u pacnonoxenne 31eMeHTOB PUCYRKA

7.7.1 Pasmepnl, dopMy, a TakkKe MecTa Kpemnenns MVYIIII sn6upator
B 3aBUCHMMOCTH OT YCTAHOBOYHLIX pa3MepoB, 3JeMeHTHOW 0a3ml,
SKCIUIYaTaUIOHHBIX XapaKTePUCTHK, HCTIOMB30BAHM 1 aBTOMAaTH3H POBAHHOI
ycraHoBKM MOT, naiiku, KOHTPOIS U TEXHMKO-3KOHOMMYECKUX ITOKAa3a-
Tenen.

7.7.2 MakcumanbHble pasMepsl ctopod MYTIII, npeaHasHauYe HHBIX 11
aBToMaTHuyecKoi ycraHoBkn MOT, pekoMeHpyeTcs yCTAaHaBAMBATL B
3aBUCHMOCTH OT TeXHMYECKHMX XapaKTepHCTHK HCIOJb3yeMOTO
o6opyoBaHN. '

7.7.3 IpenenbHblc OTKIOHEHHA Ha pasMepsl ctopon MYVYIIII
ycranasausaloT o FOCT 23751.

7.7.4 Pexomennayetcs paspabateBars MYIIIT npssmoyronsHol GopMEL.-
DopMy, OTAMYHYIO OT NPAMOYTONBHOMU, CIeAyeT NPUMEHAT B TEXHUYECKHA
000CHOBaHHBIX ClTy4yadx.

7.7.5 Tomuury MVIIII BEIOHparoT B 3aBUCUMOCTH OT KOHCTPYKTUBHBIX
OCOOeHHOCTeH M MeXaHMYEeCKHX Harpy3oK, BO3ACHCTBYIOLLMX Ha HHUX B
mpouecce akcmayatauuu. Tomumuay MVYIIIL (H) B mMunamMeTpax
PacCUNTHIBAIOT 1O dopMyIte

H=Hoout ZHy+(0,9+1,2)SHyy+ Hy, (1

rae H,, — TonmmHa MaTepHalla OCHOBAHHS,;
H, — TomuwHa MaTepHala HOcUTeNnd; -
H,, — TomuMHa IPOKIANKH;
H, — TonmuMHAa IIOKPHITUA.
7.7.6 TIpenenvHoe oTKIoHeHHe TonluHE MVIIII He monxHO
npepsuath 0,2 MM.
7.7.7 Croponsl npssMoyronbHoit MYTIIT nomxHE! 6bITH NMapalieNbHbl
JTHHNAM KOOPIMHATHOHA CETKH. »
7.7.8 OtBepcTHsA U NEMEHTHI IIPOBOMAALLIETO PHCYHKA pAcIoiaraioT Ha
MYVTIII otHOCHTEABHO 6a3bl KOOPIUHAT U TMHUU KOODAMHATHON CETKH.
7.8 Pa3zmepst, hopMa M PacHoOIOKEeHHE IJTEMEHTOB IPOBOAANIEr0 PACYHKA
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781 PasMepb MOHTAaXHBX M NepeXOOHBIX OT-
BepCTHH

7.8.1.1 PasMepbi MOHTaXHBIX 1 TIEPEXOAHBIX OTBEPCTUH peKOMEHAYeTCA
yCTaHABJIUBATB C YYETOM TONIHUHBI [€YaTHOM IIATH TaK, YTOGH! OTHOLUIEHE
IaMeTpa oTBepcTUs K TomimHe MVTIIT 6ru1o He MeHee 1:3.

7.8.1.2 TlpenenpHbie OTKJIOHEHUSA HAa AMAMETPHl MOHTAXHEBIX U
TIepeXOOHbIX OTBEPCTUH YCTAHABIWBAIOT B cootBeTcTBHH ¢ [OCT 23751.

7.8.1.3 HoMHHaNbHHHA AUaMeTp MOHTaXHOro oTBepcTud (d,) B
MHJITHMETPaX PacCYMTHIBAIOT IO (opMyite

dy=dyt Adyotr, @)

rae d, — AuaMeTp BBIBOA YCTAHABIMBAEMOTO 2IEMEHTA;
Ad, , — HIXHee TpeJebHOe OTKIIOHEHHE aMeTpa OTBEPCTHS,
r — PasHOCTb MEXIY JIPIaMﬁTpDEI!\l,\OI‘EepCTHH M IUaMeTPOM BHIBOIA

yctaHapanBaemoro BT,

7.8.1.4 HoMyHAaNBHEBIN JUaMeTp IIePeXONHOro OTBEPCTHS YCTaHABIUBa~
eTCs KOHCTPYKTOPOM.

7.82PasMeps M pacmoyoXeHHWe MeYaTHB X Ipo-
BOOIHUKOB

7.8.2.1 lllupuHy medaTHOro NMPOBONHUKA (f) ONpPEeNENSIOT B 3aBUCH-
MOCTH OT 3JIeKTPHYeCKNX, KOHCTPYKTUBHHIX 1 TeXHOJIOTMYECKUX TpeOoBa-
HMA ' '

HanMeHblllee HOMUHAIBHOE 3HAYEHHE 1Y PUHBI TIeYaTHOTO IPOBOTHHU -
Xa (f) B MWIUITMMeTpaxX PacCYNTHIBAIOT 110 GopMylie

t= tm'm+ | Atn.o l ) (3)

THC fy, — MHHMMAIBHO HOMYCTHMAas LIMPHHA IIeYaTHOTO ITPOBOIHHKA,
paccyMTaHHasd B COOTBETCTBHH ¢ pasgenoM 5 P 50—708;
Af,, — HIXHee IpeJelbHOe OTKJIOHEHHWE WHIMPUHBI IIPOBOJHHMKA IO
T'OCT 23751.
7.8.2.2 IllnprHa npoBogHUKA Ha HuxHeM yposHe MVYIIII He momxHa
OBt MeHee 0,075 MM, Ha BepxHeM ypoBHe — He MeHee 0,100 MM.
7.8.2.3 MakcuMalbHyIO IUAPHUHY INMPOBOOHHMKA HHXHETO YPOBHA He
OrpaHHYMBAIOT.
7.8.2.4 MakcuMaibHas IIWPUHA MPOBOSHHKA BepXHETO YPOBHA He
OonXHa npesbiarh 0,200 MM.
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[Tpu HeoOxoOMMOCTH BLINIONMHEHUS NMPOBONHMKA HA BEpXHEM YPOBHE
wpuHo# G6onee 0,200 MM, ero HAHOCAT B BUAE CeTKU (PHUCYHOK 3).

to.c — MUHUMATIBHAA [UHPHHA OKHA CeTKH, paBHad 0,250 MM

Pucynok 3

7.8.2.5 MakcuManbHy10 ATHHY TPOBOIHUKA (CETKH) Ha HIKHEM YPOBHE
HE OrpaHUYMBaIOT. :

7.8.2.6 MakcuManbHad JUIMTHA IPOBOAHMKA HA BEPXHEM YPOBHE MeXIy
IOBYMs ONIOpaM¥ He NOJIKHA NPEBLILATE 15 MM, IPOBOOHMKA B BUIE CETKU
— 30 MM.

7.8.2.7 IlpoBomnuku wWHpuHON Gonee 0,200 MM peKOMeHOyeTCA
BEBITOIHATH Ha HUXKHEM YpOBHe.

7.8.2.8 TIpoBOOHMKM BEpXHETro M HUXHETO YPOBHEH peKOMeHOyeTcsH
BBITIOMHATE BO B3aUMHO IEepPIIeHINKYIAPHBIX HAITPABIeHUAX.

7.83 Bribop, pasMeleHHe U pacyeT KOHTaKT-
HBHX NMIomagokx

7.8.3.1 ®opMa u pa3Mephl KOHTAaKTHHIX IUIOIIAAOCK IIOH BLIBOABD
ycranasiauBaeMbix BT ¢ KoakcuaabHBIMHA HTH ITAHAPHBIMM BBIBOAAMH,
a TaKXe mog ycTaHoBKy IIMHUBDT paccuuTHIBAIOT B COOTBETCTBUM ¢ PJ]
50—708 (pasmex 4).

7.8.3.2 KoHTaKkTHEIe TIIIOILAIKY XKeCTKOI OIOph! TTPOBOTHHUKOB BEPXHETC
YPOBHS PEKOMEHIyeTCA BHIIIOMHATL KPYTJIOH, KBANPAaTHON WU 6IU3KOH K
HUM (OPMBL

7.8.3.3 InaMeTp KOHTAKTHOM IUIOLIAAKHU XeCTKOH omnopkl (D) B MuiI-
JTHMeTpaX PacCUYHTHIBAIOT 10 (popMyJie

D=D,+AD,, (4)
rae ) — HOMUHANBHBIH JUaMeTp KOHTAKTHOI IJIOLANKH;
AD,, — BenWMYNHA TIONTPABIMBAHNS XKECTKOH OIOPEI.

7.8.3.4 Benmu4uHa AD,, 3aBUCHT OT TONILUMHBI IPUMEHAEMOTO MaTepraa
HOCHUTENS ¥ IUIMPUHBI IPOBOIHMKA.

10
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3uaueHus AD,, NpHBeNeHHI B Tab. 2.

Ta6nuua 2 — BeruuuHa MOATPaBIMBAHUA KECTKOH OMOpPH
B mMuxpoMetpax

Mupina TonmuuHa MaTepHara HOCKTEIA
NPOBOXHMKA

T 50 80 100 150 220 250

50 70 100 120 170 220 270

80 85 115 135 185 235 285

100 95 125 145 195 245 295
120 105 135 155 205 255 300
150 - 150 170 220 270 320
180 - — 185 235 285 335
200 - — - 245 295 345

784 PaccTodHHMe MeXIOy BJIeMeHTaMH NIPOBOJ4-
Iero pUcyHKa

7.8.4.1 PaccTogHue MeXIy COCEIHUMH 3JIeMEHTAMH IPOBOLSILETO pH-
CYHKA YCTaHABAWBAIOT B 3aBUCUMOCTH OT 3NEKTPUYECKUX, KOHCTPYKTUB-
HEBIX ¥ TeXHOJOTUYECKUX TPeOOBAHMIA.

7.8.4.2 HauMeHbillee HOMMHAIBLHOE paccTOAHMES MEXAY CoceTHUMM
aMeMeHTaMK IIpOBOAAILEro pUcyHKa (§) B MIWIIUMETPAX ONpPEAEIIOT 1o
dbopmyne ‘ - )

T
S=85 +At +7‘ %)

. )
min B.O

e Spyn-— MUHAMAIbHOE TOMYCTUMOE PAaCCTOIHME MEXIY COCeIHMMH 3JIe-
MeHTaMM IIPOBO/SILIErO PUCYHKA, BBIOHpaeMoe 13 pacyeTa obec-
TIeYeHN A JIEKTPUIECKON IPOTHOCTH M3OMALMN B COOTBETCT-
BuM ¢ pasmesnioMm 5 PIJ 50—708; mpu HM3KMX HaIpLKeHMIX
B ONCKTPUYECKMX UENAX MWHHUMAaXbHO = [IOIYCTHUMOE pac-
CTOSHME IOIXHO ObITH He MeHee 0,1 MM JUIS HITXHETO YPOBHA
u 0,15 MM — 111 BepXHero ypoBHS;

Aty — BepxHee IpelieIbHOe OTKJIOHeHHe Pa3MepoOB 3JIeMEHTOB IIPOBO-
OALUETO PUCYHKA,; '
T, — MOSMLIMOHHLIA AOMYCK Ha pacIiofoXeHHe 371eMeHTa IpoBOIs-
1UEro pHCYHKa OTHOCUTEIbHO cocenHero 1o TOCT 23751.
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8 DIIEKTPHYECKME XAPAKTEPUCTUKHA

8.1 DnekTpHYeCcKOe CONPOTHBIEHNE NEYATHHIX NPOBOAHMKOB
8.1.1 Ilpu HeoOXOMMMOCTH MEKTPHYIECKOE COTIPOTHBIIEHNE TEYATHBIX
npoBogHUKOB (R.), OM, onpependtorT o dopmyne

R=P5L 6)
h b

IIe p — YAeIbHOE 3JIeKTPUYSCKOe CONPOTHUBIICHME;
h — TONIIMHA ITeYaTHOrO IPOBOIHUKA,
k — KONMYECTBO YYACTKOB MEeYaTHOro IPOBOMHKKA Ha €TO pacyeTHOM
IUTWHE, UMEIOINIX PATHYHYIO LIPHHY;

L; — nnuHa {-ro y4acTKa Me4aTHOro IPOBONHMKA IIIMPUHOH f;

#, — IIYMpHHA NIeYaTHOTO-TIPOBOAHMKA Ha i-M y4acTke.

8.1.2 ConpoTuBiIeHHE TI€YATHOTO IMPOBOTHUKA, HMEIOUIETO HOIOIHM -
TeJIbHOE ITOKpPHITHE Gonee 12 MKM, ONpeaensioT KaK CyMMY CONpPOTHBIIe-
HUW OTAEIbHLIX CIOEB.

8.1.3 YnensHOe 3NMeKTPUYECKOe CONPOTUBIEHNE Haubolee YacTo NpH-
MEHAEMBIX METALIOB IIPMBEACHO B Tabm. 3.

Ta6numa 3
Me‘lam VYHenbHoe 3MexTpuIecKoe Meramn VremHoe 3MeKTpiUTecKoe
CONPOTHRIEHHE, OM-MM/M conpoTHrIeHHe, OM-MM/M
Menuas donbra 0,017 JlaTyus 69 0,90
TanpBanMdeckas 3om10TO 2,022
MeIb 0,019 Tlamamit . 0,103
XuMyyeckasd Menb 0,028 Cranp 0,150
Onoso 0,113 . Huxens 0,440
ATOMHHKH 0,029 CepeGpo 0,016

8.2 Harpy3ousas cnocoGHOCTb IO TOKY

8.2.1 [Ina MVTIII, XpuTHYHBIX K pacceMBalOLLEd MOIIHOCTH MX IIO-
BEPXHOCTHU U NeYaTHRIX IPOBOIHUKOB, HATPY30UHYIO CIIOCOOHOCTS I10 TOKY
YCTaHABIIMBAIOT B 3aBUCHUMOCTH OT OCHOBHOTO IIpOBOOHMKOBOIO Marepua-
J1a HPOBOAAILETO PHCYHKA U JOMYCTUMOTO TTOBLIILIEHUS TEMIIEPATYpPhl TIPO-
BOJHMKa OTHOCHUTEIBHO TEMITePATyPhl OKPYXAIOLIEH Cpeibl.

8.2.2 3HadeHMe NOMYCTUMOW TOKOBOH HArpy3KH ClelyeT YMEHBIIATH
Ha 15 % 11 Ne4YaTHBIX IPOBOMHUKOB, paclOMOXEHHBIX Ha PACCTOSHUH,
PaBHOM WIN MEHBbIIEM HUX LITHPHHBI.
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8.2.3 JonycTMy10 TOKOBYIO Harpy3kKy ycmnémnnaxo‘r M3 pacyeTa:

— g MemgHoit ¢onsru of 100x10 go 250x 10 A/M;

— IJd ranbBaHH4YeckKoi Meau oT 6010 no 100x10 A/Mm;

— JUtd cTanbHO donbru oT 25x 10 o 40 %10 A/Mm;

— g amoMuHeBoit donbru ot 70x 10 go 150x 10 A/m.

8.3 DneKkTpHyecKad NPOYHOCTD H30JALHA

3HadeHUe OOMYCTUMOro paboyero HampsKeHUS MeXIy 3JeMEeHTaMM
TIPOBOAAILETO PHCYHKA, PACTIONOXKEHHEIMYU B OHOM CJIO€ WJIM B COCETHUX
cnosx (ypoBHsax), Beioupatot mo I'OCT 23751.
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YK 621.3.049.75:006.354 309 OKCTY 6692

KnioueBrie cnoBa: MeyaTHble IaThl, KOHCTPYHPOBAHHE, pacuerT,
9NeKTPUYECKHE XapaKTePUCTHKHU
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