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O61muii cTaHIAPT HA NIPOEKTHPOBAHKE NEYATHBIX IL1AT

1.0 Haznaueuue

Hacrodammui craHmapT yCTAHaBNMBAET OCHOBHBIS
TpeGoBaHMA K NPOEKTHPOBAHMIO NEYATHRIX TIAT Ha
OpPTaHHYECKOM OCHOBBHHU M JIpyTHM BMJAM MOHTA-
a3 KOMIIOHEHTOB WJIM CTPYKTYPaM MEXKCHCHHBIX Co-
eauHeHuH. OpraHudeckie martepuanbl MoTYT OBITE
FOMOTEHHBIMH, APMHPOBAHHBIMH WIH KOMOHUHHPO-
BaHHBIMH ¢ HEOPraHWYECKMMH MaTepHAlaMM; MEk-
COSMUHEHMA MOTYT OCYHIECTBIATECH € [OMOLIBE)
OIHOCTOPOHHMX, JEYCTOPOHHHX HIH MHOTOCTOHHBIX

CTPYKTYP.
1.1 Hean

Tpebopanus, comepxallyecs B NAHHOM CTAHAApTe,
npeAHazHaueHbl 08 YCTAHOBIEHHMA IPHHLUMIIOB H
pekoMeHOauMH [0 NpPOeKTHPOBAHHUIO, KOTOPBIE
JOJIRHBL HCITONB30BATECE COBMECTHO ¢ AETaNbHBIMU
TpebOBAHUAMH K creu(pHUecKAM CTPYKTYPaM Mex-
COeTHHEHNI YacTHRIX cTaHaapros (cM.1.2) mpu pas-
paboTKe NETANBHBIX KOHCTPYKLHH, MpeaHasHaueH-
HBIX JIIS YCTAHOBKH M COEMHEHUA TTACCHBHBIX H aK-
THBHBIX KOMIIOHEHTOB. JlaHHBIH CTaHAAPT HE Tpen-
HA3HAYCH [IA UCHOIb30BAaHUA B KauecTBe TEXHH4Ye-
CKMX YCIOBMH Ha TOTOBBIE MEYATHLIE TNATHI WITM B
Ka4eCTRE NPHEMOYTHOIOQ ACKYMEHTA 04 JIEKTPOH-
HEIX cbopok. TpeBoBaHus K MPUEMKE INEKTPOHHBIX
cBopox eum. B IPC/EIA-J-STD-001 u [PC-A-610.

KoMIoOHEHTH! MOTYT OBITE IpeIHA3HAYEHET I MOH-
TaK4 B CKBO3HBIE METAIUIM3MPOBAHHBIE OTBEPCTHA,
TIOBEPXHOCTHOTO MOHTAXA, MOTYT MMETh MANbIi [ar
BBIBOAOB, CBEPXMAIBIH WAr BEIBOAOB, ObITh Kopnyc-
HBIMH HAH GeckoprycHbiMu. Jlna obecnieveHus ¢u-
IUYECKMX, TEMLTOBLIX, MEKTPOHHEX (DYHKIMH H Tpe-
O0BaHHIT B YCIOBHAX BO3AEHCTBUA OKpYyawoueit
¢peib! MOTYT HCTIONB30BATECA NIOOLIC KOMOWHAIINH
MATCpHATOB.

1.2 Hepapxus JOKYMEHTAMH

JIaHHEIA ¢TARAAPT ONpPEAENseT OCHOBHBIE TIPHHIMIIBI
NPOEKTUPOBAHWA W ACNONHEH pa3HbIMM YaCTHBIMM
JOKYMEHTaMH, AeRalolIUM# aKLEeHT Ha creirduue-
CKHME ACHEKTHl TEXHONOTHH W3TOTOBIEHHS MeYaTHBIX
nnar.

Ilpumepamu sBnAIOTCS:

[PC-2222  YacTHbIH CTaHZApPT HA MNPOEKTHPOBA-
HHe JKeCTKHX TTeYaTHRIX TJIAT Ha opra-
HUYECKOM MATepHaTa OCHOBAHUA

IPC-2223 Ipoextuposanne rubkux me4aTHBIX
MIaT

IPC-2224 [TpoexkTHpoRaHHe TEYATHBIX NIAT Ma-

MATH ARA NEPCOHANBHBIX KOMIIBEOTE-

POB Ha OPraHHYeCKOM OCHOBAHUH

[PC-2225 IlpoekTUpoBaHUHE MNEYATHBIX IUIAT Ha
OPraHuYccKOM OCHOBAHMH [T MHOTO-
KPUCTANBHBIX MOTyNeii

[PC-2226 IlpoexTupoBaHHE [MEYATHEIX I[TAT ¢
BBICOKOIUIOTHBIMH MEKCOCIMHCHUAMH

[PC-2227 [lpoekTHpoBaHHe TIAT Ha OpraHH¢e-

CKOM OCHOBaHHH, HCITOJIB3YEMBIX A
JHCKPETHOTO MOHTaXKa

Criucok ABNAETCA TIEPEYHEM YACTHBIX CTaHOAPTOR H
He SRASeTCT HEOTHEMIICMON YacThi0 AaHHOro olue-
ro cTaHmapra. YKa3aHHble JOKYMEHTBl BXOOAT B
KOMIUIEKT CTAaHOapTOB HAa MPOEKTHPOBAHME NEYaAi-
HbIX MIaT, KoTopblil HoeHTHdUIMpyeTca kak IPC-
2220. Homep IPC-2220 ucmonmp3dyercs TONBKO JUIA
o003HAUeHHS KOMILICKTa, BKMIOMAIOIEre Bee IOKY-
MEHTEI, BXOJAILLME B HEro, M ofyeryaer mpouecc no-
HCKA er0 MECTONONOKESHH [IPH 3aKa3e.

1.3 Cuctema nzMepeHHs

Bce paiMephbl 1 JONYCKH B JAHHOM CTAHAAPTE BbIpa-
HAIOTCA B METPHYECKHX elMHUIaX M3MepeHHs. 3a-
KA34HKY [IPH COITIACOBAHWM XapaKTEPUCTHK H Kade-
CTBA MPONYKLMH MO AaHHBIM TeXHWYECKHM YCIOBH-
AM NOMKHB! HCTOIB30BATE METPHYECKYID CHCTEMY
H3MEPEHHA.

1.4 Moscuenus

"Shall" — uMnepaTHBHas (opMa Toarcia, Kotopas
HCMONbIYETCA B JAHHOM CTAHOAPTE [NA BhIPAXKEHHS
06A3aTeIBHOCTH MpenbaBnfeMblx Tpebopanui. Or-
KJIOHCHUA OT obA3arensHocTH TpeboBaHMi MoOryr
GLITH PACCMOTPEHBI MPU HANHYMH JOCTATOYHBIX JaH-
HEIX, O0OCHOBBIBAIOIIMX HX JONycTHMocTb. CroBa
"should" u "may" ucmosL3OBaHBL ANA BHIPAKEHHA
HeoOnsarensHocTH TpeboBanmil. Cnoso "will" uc-
MIOJIB30BAHO /1 BBIPAKEHHA 3afABMEHUA O HaMepe-
HUH.

Jns obnervyenns urenns cnoeo "shall' npencrasne-
HO YCHIEHHBIM IIPHPTOM.

1.5 Onpeaesenne TepMHAOR

OnpeneneHus BCEX TEPMHMHOB, HCMOONB3IYEMBIX B
JAaHHOM CTaHAapTe, JOMKHBI cooTBeTcTBOBaTh IPC-
T-50.

1.6 Knaccuduxanus npoaykuHu

JaHHBIA cTaHAApT YCTAHABIMBALT, YTO XKECTKHE Ie-
YaTHBIE M1ATRI H CMOHTHPOBAHHLIE [TEYATHEIE TINATEI
ABNAOTCA CYOBEKTOM KNacCH(QHKALMH, OCHOBAHHOH
Ha MX KOHEYHOM npumenenud. Knaccuduxauus mo
NPU3HAKY H3TOTOBTAEMOCTH CBA3aHA CO CITOKHOCTHIO
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NPOEKTHPOBaHKHS B TPeOYEMOH TOHHOCTBIO H3TOTAB-
THBAaEMBbIX creuu(Uyeckux mNedaTHBIX NJAAT WIH
cOopkn Ha HUX. B CBA3M ¢ DTHM, BBICOKOHAZEKHadA
NpoIyKLHs, onpeengeMas kax npoaykuus Knacca 3
{cM.1.6.2), mower TpeGoBaTe MPOSKTHPOBAHHA C
ypoBHeM claokHOCTH "A" (MpeAnoYTHTENLHAA H3r0-
TOBIAEMOCTh )} ANA MHOTUX XapaKTEPHCTHK NEeYaTHLIX
nnat win copox Ha mevaTHbIX nnarax (cM.1.6.3).

1.6.1 Tuno naar

JauHplii cTaHpgapT NpPEACTABNAET HH(OPMAUHIO O
KOHCTPYKUMY [L1AT Pa3HbIX TUIOB, THITEI IUIAT OTIK-
HAKTCH TEXHONOTHEH W3TOTOBIEHHA ¥ knaccHpuuu-
POBAHB B YACTHEBIX CTAHAAPTaX.

1.6.2 Knacchl XapaKTepHCTHK

VCTaHOBIEHO TP OCHOBHBIX Kacca KOHEYHOH mpo-
OYKIHMH, OTPakAKIIHX MMPOrpeccHBHBIA pocr €€
cnoxHOCTH, TpeOoBaHuil ¥ (YHKUMOHANBEHBIM Xa-
PAKTEPMCTHKAM M uactoTe (ITepHOAMYHOCTH) [IPOBE-
pok u ucnisitanii. Heobxonumo npu3HaTh, 9TO Tpe-
GoBaHHA KIACCOB ANMAPATYPHI MOTYT MEPEKPhIBATE-
¢ 3aKasvMK MeYaTHBLIX AT HecEr OTBETCTBEHHOCTh
3a OOpedelcHHe Kaacca, K KOTopoMy JOMLKHA OTHO-
CUThCH €ro Tipoaykuud. B kxoHTpakTe goJbKeH yka-
3pIBaThCA TpeOyeMblll KIACC XapaKTEPHCTHK W KO-
Obl¢ OTKIOHEHH COOTBETCTBYIOMMX creludHIecKux
TIapaMeTpoB.

Knace 1 Dnexmpornas annapamypa obujezo HasHa-
venun Jannas NPOLYKIHS BKIHYAeT NOTPeOHTENb-
CKYIO annaparypy, HEKOTOPBIE KOMMBIOTEPBI H KOM-
OBIOTEPHYIO TIEpPH(pEpHIo, & TaKKe COOTBETCTEYIO-
WHE H3OENHMA BOSHHOFO Ha3HauyeHUdA, KOraa Kocme-
TUYgeckHe AeeKTsl He MMEKT 3HAYEHHA M TIaBHbIM
TpeGoBanieM sABIAeTCA (PyHKUHOHANBHAS IONHOTA
MEeYaTHBIX AT unu cGopok Ha Me4aTHBIX IUIATAX.

Knace 2 Yyscmaumenshas cepBUCHA 21eKIMPOHHAS
npodykyus JlaHHA% MPONYKUHA BKIIOYAET KOMMYTa-
LHOHHOE 0BOPYa0BaHHE, CIMKHYIO OPTTEXHUKY, UH-
CTPYMEHTbI M BOGHHYH ammaparypy, korna tpely-
H0TCA BBICOKHE 3KCILUIYATAIIHOHHEIC XapaKTEPHCTUKH
H JUIHTENRHLIA CPOK CITy’KOBI, @ HEeNpepLIBHOCTL B
paboTe ABIAETCA *KenaeMoH, HO He KPHTHIHOI.

Kracc 3 Buicoxonadéxcnasn anekmporHas npodyxkyist
JauHasg NPoOyKUMs BKIOYACT KOMMEPUECKYI0 U BO~
eHHYIO ANNaparypy, /i KOTOpOoi TOCTOAHCTRO Xa-
PAKTEPHCTUK WIH paboTa 1o TpeDoRaHuIO ABMAROTCA
KPHTHYHBIME. ATapaTypa He JOJ/IKHA IIPOCTAUBAThH
W Ho/bkHa dry HKUMOHHPOBATE MPH JIHTEIRHOM CPO-
Ke ¢ayx0Obl MIH KOTIAa OHA MCOONB3YETCS B CHCTEMax
koHTpons nonéra. TlewarHbie mnaTel W c6OpkH Ha
[eYaTHBIX TUIATax JAHHOTO Kiacca MOAXOAAT OJIA
MCTIONB30BAHKA B TEX Cy4anx, koraa TpeGyerca Bbl-
COKHIi YPOBEHbL HAAEKHOCTH H JIONTOBEIHOCTD.

IPC - 2221A

1.6.3 YpoBeHb TeXHONOTHYHOCTH (BO3MOKHOCTD
HITOTOBJICHHS)

B aaHHOM CTaHzapre TPerycMOTPEHLI TPH ypOBHA
CTOKHOCTH KOHCTPYKUMIT, KOTOPBIE ONPEASIAoTe
YCTAHOB/EHHBIMK JI0NYCKaMU, pasMepaMH, ¢DOpKOi,
$UHMIIHBIMH HCTIBITAHUAMY HIIH NPOBEPKOI Mpou3-
BOACTBEHHOTD Mpolleccd, BAUANINMH HA YBETHYE-
HHE CIIOKHOCTH OCHACTKH, MAaTEPHAIIOR M NPOLIECCOB
o6paboTKH, a B UTOrE — Ha yBENWYEHHe CTOMMOCTH
H3rOTORIEHAA NPOJYKUHH. JTHMH YPOBHAMU ABJIS-
HTCH:

Vposedb A — O0niuHbIf (Hanbonee MUPOKO HETIONbL-
3yeMblit) ypOBEHE CNOXKHOCTH KOHCTPYKUMH - TIpEI-
TIOMTHTE/IBHBLI

VYposeub B — YpoBeHb yMEPEHHOH CIOKHOCTH KOH-
CTPYKLIMH - CTAHZAPTHEIA

Vporenn C — YpoBeH: BBICOKOH CIMOXKHOCTH KOHCT-
PYKIHH — HAUMEHEE HCIONb3YEMBI.

VpoBeHb TEXHONOTHYHOCTH JOMKEH MHTEePIpeTHpo-
BATECA He Kak TpeOoBaHHE K KOHCTPYKIUM, & Kak
cnocof yCTaHOBITEHHA CBA3M MEX/Y KOHCTPYRIHEH |
BO3MOXHOCTEI €& MaroToBieHHA. Hcmonb3oBaine
OJIHOTO YPOBHA IJA CHEHM(PUYISCKUX XapaKTepHCTHK
HE 03HAYAET, YTO JPYTHC XAPAKTEPHCTHKH MOJIKHBI
OBITE TOTO 3¢ YpoRHA. Beibop Beerja AonxeH oCHO-
BBIBATHCA HA MHHMMANbHOH He0OXOOMMOCTH, OCO-
Gento, korja BeIOHpAOTCA TakKMe NapaMmerpsl, Kak
TOYHOCTh, 3KCMNYATANMOHHEIE KAYECTBA, ILIOTHOCTh
NPOBOAILETO PHCYHKA, 2 TAKXKE annaparypa w Tpe-
GyeMbIE HCOBbITAHNA, KOTOPbIE OTIPEAENAOT YPOBRSHL
TEXHOIOTHYHOCTH KOHCTpYKUMU. Hwcna, MpHBEIEH-
HEIE B MHOTOYMCACHHBIX TAGIWAX, AOMKHBL HCMNONb-
30BATECHA KAK PYKOBOICTBO IPH ONpPEACNEHUH YpOB-
HA TEXHOMOTMYHOCTU s MIOOOH XapakTepHCTHKH.
Crneuu(nyeckoe TpebGoBanue K awoboll xapakTepH-
CTHKE, KOTOpaA JOMKHA OBIT MPOKOHTPOIMPOBAHA
Ha KOHEYHOM 3TaMe, 0MKHO ObITh YKa3aHO B OCHOB-
HOM YEpTERE [EeYaTHOH ruiarkl UMW B cOOpoYHOM
HEPTEKE.

2.0 IlpumensnemMan JOKYMCHTANHS

Huke NPHBEACHBI AOKYMEHTB, OGOpPMIISHHBIE Kak
YacTh JAHHOTO CTAHAAPTA 1A NIPUBICHEHHA K HHM
purMaHug. [Ipy BO3HUKHOBEHHH KOHQIHKTa MEXKIY
tpebopanuamu TPC-2221 n TpeboBannsmm, nepe-
YHCIEHHBIMH B MpPUBEIEHHBIX HWXKE JIOKYMEHTaX,
npeumyecteo otpadres [PC - 2221,
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2.1 1PC!

IPC- A - 22 HnentuduKaUHOHHBIE TECTOBBIE 00-
pazust UL

IPC-A-43 QoromabnoH AecATOro CIes MHOTOCIOH-
HOH TIeyaTHOH NJIaTe!

IPC-A-47 QoTowabnon cOCTABHOINO MNpPOBOAALIEND
PHCYHKA ASCATOrO clos

IPC — T- 50 TepmuHet ¢ onpeaeneHus A1 Mexco-
€IHHEHH U KOMITOHOBKH 3NTEKTPOHHBIX CXEM

TaXKHBIX [ICYATHBIX IINAT

IPC — CF - 152 TexHuueckne YCIOBHA HA KOMIIO-
3HTHBIC METATTHYCCKHAC MATEPHANIB] AN MOHTAXHEIX
MNEeYATHLIX IJIAT

IPC — D - 279 PykoBojcTBo 00 pazpaboTKe TEXHO-
JIOTMH MOBEPXHOCTHOIO MOHTaXKa Ha MeYaTHBIX Ina-
Tax

IPC — D — 310 PykoBoacTRO 110 H3rOTOBNEHHIO (o-
ToWabMOHOB H METOJAM H3MEPCHUA

IPC = D - 317 PyxkoBoACTBO 0 NPOSKTHPOBAHHEO
BBICTPONEHCTRYIOIUUX INEKTPOHHBIX CXEM

IPC — D — 322 PykOBOUCTBO TIO BRIDOPY PasMepoB
MOHT@XHEIX TIEYATHBIX MJIAT ¢ HCMONB30BAHMEM 3a-
IOTOBOK CTAHIAPTHBIX PA3MEPOR

TIPC — D — 325 TpeboBaHns K JOKYMEHTAllHU Ha
NEYaTHBIC TUIATHI

IPC - D - 330 PyxoBoacTBo [0 MPOEKTHPOBAHHIO
PYUHBIM cnocofom

TPC — D — 356 ®MopmaT JaHHBIX NEKTPHYECKHX HC-
[BITAHWIA HECMOHTUPOBAHHON NMOLICKKH

IPC — D - 422 PykoBOZCTBO MO MPOEKTHPOBAHHIO
HECTKMX [E4aTHLIX TWIAT ¢ MOHTAXKOM COSIMHUTENEH
M0 3alPECCOBKY

IPC — TM - 650 PykoBoacTBO 0 METONAM KOHTPO-

.J"lil2

Meton 2.4.22 C  06/99 M3rub u ckpyudeaHie

1PC — CM — 770 MouTax KOMIOHEHTOB Ha MedYar-
HBIE TUTATHI

IPC - SM - 780 KomIiioHOBKA 3IEMEHTOB H MEKCO-
CJIHHCHHI‘:I ¢ HCTIONL30BAHUCM HOBerHOCTHOI‘O MOH-
Taxka

' www.ipc.org

? Tekyumpe u nepecmorpernsie IPC Meroas: nensi-
taHuii npuBeaeHs! B IPC-TM-650 u Ha caiite
(www.ipc.org/html/testmethods.htm)
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IPC — SM — 782 [1poeKkTHPOBAHKE ¢ MCHOIB3OBAHH-
€M METO/la TOBEPXHOCTHOTO MOHTAXA U CTaHAApT-
HBIX KOHTAKTHEIX MIOILAI0K

IPC — SM — 785 PykoBOJCTBO [0 YCKOPEHHBIM HC-
NBLITAHHAM HA HAIEXHOCTh MAafgHBIX COSAMHEHUI npH
NOBEPXHOCTHOM MOHTa#e

IPC — MC - 790 PykoBoACTEO MO TEXHOJOTHY TIpH-
MeHeHHA MHOTOKPUCTAILHOTO MOAY A

IPC - CC - 830 Hcnwitanud M XapakTepUCTHKH
MEKTPOH3ONIALMOHHOIO KOMIAyHOa Iid [IeYaTHBIX
mmar

IPC — SM — 840 Hcnbitanus ¥ XapakTepucTHKH 10~
CTOAHHOTO HOJMMEPHOTO MOKPLITHS (NASILHOH Mac-
K1) HA NeYaTHBIX NaTax

IPC-2141 [leuaTHble TIATHEI € KOHTPOJHPYEMBIM
MMIIEJAHCOM H BBICOKOYACTOTHOH JIOTHYECKOH cxe-
Moit

IPC — 2511 OcHoBHBIe TpeOOBAHHA K BBINOTHEHHIO
OIIMCAHHA JIAHHBIX N0 W3COTOBACHUIO M3/CNUA U Me-
TOAHKA UX Mepeaaun

IPC- 2513 Merons! coCTaBlIeHUA OIMUACAHUA jaH-
HBIX

IPC — 2514 QOnucanne NABHBIX IS H3TOTOBJICHHS
NeYaTHON NIaTEl

IPC — 2515 Onucanve DaHHEIX 3MEKTPHYECKHAX HC-
MBITAaHWH HECMOHTHPOBAHHBIX TIE€YaTHEIX MaT

IPC — 2516 T'otesas nponykuua. CobpaHHas Tuiata

IPC — 2518 Onucanne JaHHBIX W31eMUs B cnenudn-
KaLlHH

IPC — 2615 Teuarsbie rnaTst PasMmepsl u gonycku

IPC - 4101 Jlamunatsl/npenperd Cranpapr Ha ma-
TepHanbl I/ NEHATHBIX [UIAT

1PC-4202 I'abkne JHINEKTPAKH ANA HCIIONB30RAHUA
B FHOKHX TIEYATHBIX €XEMAX

1PC-4203 usnexkTputeckue MISHKH © aare3dBHBIM
MOKPHITHEM H THOKHE aire3WBHEIE COSNHHUTENLHEIE
TJICHKH 18 rHOKUX NeYaTHBIX cXeM

IPC-4204 Tubkue ¢onsrapoBaHHBIC JTHICKTPHKH,
HCNONB3VEMEIC 1A H3TOTOBICHWA THOKHX TIeYaTHBIX
CXEM

IPC-4552 TexHuyeckHe YCIOBHA Ha TOKPLITHE XH-
MHYECKHH HHKe/b/MMMEPCHOHHOE 3010TO AIA Ie-
YATHBIX TNAT

IPC-4562 Mertannuyeckas Qonbra, HCNonbzyeMas
T4 TICYaTHOTC MOHTaXa

IPC — 6011 XapakTepucTUKR nevaTHBIX muatr Tex-
HUYECKHE YCIOoBHA
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IPC — 6012 HcubiTanWa 1 XapaxTEPHCTHKH HKECTKUX
MeYATHBIX 14T

IPC-7095 [IpoekTHPOBAHHE M BLIIOMHEHHC TEXHO-
noruteckoro npouecca cbopku BGA

IPC-9701 TpeboBanus k XapaKTEpHCTHKaM H METO-
JIbl MCIBITAHHIA OMA [TOBEPXHOCTHOIO MOHTaXKA Me-
TOTOM MalKku

1PC-9252 PyKOBOACTBO [0 UCTBITAHUAM B TpeboBa-
HHSA K JJEKTPUYECKHM XapaKTEPHCTHKAM HECMOHTH-
POBaHHLIX IIEYATHBLIX M7aT

SMC — TR - 001 Beenenne B TEXHHKY aBTOMaTH4e-
CKOT0 MOHTAXA KOMMOHEHTOB ¢ MANIbIM LUACOM Bhi-
BOJOB Ha JIeHTe

2.2 O6mue NpoMbIILICHHBIE cTAHAApTHI®

J — STD — 001 Tpebosanus K NagsHEIM 3MEKTPOHHBIM
H 2NeKTpHYEeCcKHM cOopKam

J — STD - 003 HcrisiTanua Ha TASEMOCTh MEYaTHRIX
nar

J —STD - 005 TpeGoraHua K MaATEHBIM [IACTaM

J — STD — 006 TpeboraHus K CIIIaBaM IPUNOA 3TEK-
TPOHHOIO K1acca M K [PUMosM ¢ QurocaMi W Oes
(IOCOB, NPHMEHAEMBIX /14 NAHKH B DIEKTPOHHUKE

J — STD - 012 Texnonoryd BLITOIHEHUA [EPEBEP-
HYTOr0 KpHUCTa/UIa H KOpPIYCOB, pasMepbl KOTOPBIX
COU3MEPUMEI ¢ pazMepaMH KPHCTAILIOR

J — STD — 013 Hcnonezopasiue BGA u 1pyrux koM-
MOHEHTOR U1 BEICOKOIUTOTHEIX M3NeTHi

2.3 O0mecTBO MH#EeHEPOB aBTOMOOHILHON Npo-
MBILIEHHOCTH®

SAE-AMS-QQ-A-250 AnloMHHHMEBBIA CILIaB, NHC-
THI U MOKPBITHA

SAE-AMS-QQ-N-290 TlanbBaHMYECKWI HHKENb
(anmexTpooCcAKNEHHBIH)

2.4 AMepukanckoe o0miecTBO MO MATCPHANAM H
l’l(!“l:l"['a[-[l‘lﬁM5

ASTM ~ B - 152 MejHele THCTHI, TIPOKATAHHBIE W
ofpaboranHsie

ASTM-B-488 Cranaapr Ha TEXHHYECKHE YCJIOBHA
JUIS TAllBBAHHYECKOTO MOKPBITUA 30II0TOM AN TeX-
HUYECKOr0 MCHONbB30BaHus

ASTM — B — 579 TexHHUeCKHE YCIOBUA HA 31eK-
TPOOCAXKOEHHBIH CIUIAB OJIOBO-CBHHEN (TaAnbHoe
HOKpbITHE)

3 .

T Www.Ipc.org
* WWW,5a€.01g

¥ www.astm.org
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2.5 Uderwriters Labs®

UL — 746E Cranpaprt Ha NOIHMeDPHbIE MaTepHa-
nbl, Matepuansi, HCIOAb3YEMBIE [AJIH U3TOTOBICHUA
MOHT2KHBIX NEYATHBIX 1J1aT

2.6 IEEE’

IEEE 1149.1 Cranaapr Ha [MOPT OOCTYIIA KOHTPOIA
W TpaHUlb TPOCMOTRA apXHTEKTY PRI

2.7 ANSI®

ANSI/EIA 471 O6o3HadeHUs W 3THKETKHA AN 3NEK-
TPOCTATHYECKK YYBCTBHTERILHBIX KOMTIOHEHTOB

3.0 Od1ne TpeboBanus

Hndopmanus, copepkamasca B JaHHOH riase, onu-
CEIBAET OCHOBHBIE NAPAMETPBL, KOTOPBIE JOIIKHbL
OLITH PACCMOTPEHbI TIEPEN U B IPOLECCE NPOEKTHPO-
BaHUA.

MpenycMorpernsle  (U3MYECKHE CBONCTBA ¥ BbI-
GpaHHBle MAaTepUanbl AN MOHTDKHBIX TIEHYATHBIX
[aT NpeanoIaraloT cOanaHCHpoBaHHOCTh JJIEKTPU-
qEeCKHX, MEXAHHYECKMX W TCPMHYECKHX XapaKTepH-
CTHK, & TaK¥e HaA&XKHOCTH, M3rOTOBJISHHA H CTOH-
mocTH nnat. KontponsHasa tabnuua (em. Tabn. 3 - 1)
YCTAHAB/IMBACT NMpelIioNaracMele OCIEACTRAL K3~
MEHEeHHs KayIoro napaMerpa Hid mareprana. Kax-
Ablii OYHKT KOHTPOABHOH TabNHUBI AO/DKEH OmITH
PACCMOTPEH, ECITH HeOOXOUMO H3MEHUTh (IH3udYe-
CKO€ CBOWCTBO MM MaTepHWal Mo OAHOMY M3 ycTa-
HOBJIGHHBIX MpaBWl. CTOUMOCTh TAKKE MOKET Me-
HATLCA B 3aBMCMMOCTH OT 3THX ITApaMeTpoB, KaK ¥ OT
napamMeTpoB, YKasaHHbIX B Tabn.5-1.

Kax gurars Ta6n.3-1: HanpuMep, B NepBoit KoloHke
TaGINIB! TOKA3aHO, YTO €CIU TONLMHA THMEKTPUKA
3a3eMIIA0IHET0 CNos YBETTMYUBAETCs, HOKOBBIE Nepe-
KPECTHEIE TIOMEXH TOXE YBETHYMBAKOTCA, B PE3ylib-
Tare XapakTepHCTHKH NEYaTHOH IaThl CHIKAIOTCA
{1.x. BOKOBBIC TIEPEKPECTHBIC NMOMEXM HE ABJAKOTCH
TpebyeMBbIM CBOMCTBOM).

® www.ul.com
" www.ieee.org
8 www.ansi.org
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Tabauua 3-1 KoHTpo/ibHBIH NepetdeHE B3AHMO3ABHCHMOCTH KOHCTPYKUHH H XaPAKTEPHCTHK NeHaTHLIX

naaT
. Bo3aeificTEHE NpH BO3PACTAHWH NAPAMETPA KOHCT-
Knace y1exkTpuueckoii
PYKUHH
xapakTtepHcTnkn (EP) "
i n IMapamerp xapaxrepu- | Peiyabrat Bo3jelicTBHA
ApaMETP KOWCT- | n1oxannueckan Xapak- aagi':':m CTHKH HA XAPAKTEPHCTHKY WIH
. X M-
Pyxiiny TepucTHKA (MP) lz T"K“p HAASKHOCTD
HapexHocts (R) Yeeauuu- | Vmensma- | Hopeuma- | IMonuxa-
HaroroBanemMocts Baercs ercd eTcd HTCH
/BBIX0] OPOAYKIHE
(M/Y)
EP BokoBRIE Me-
" X X
pEKpPECTHBIE
Jusnextpuueckas MOMEXH
TONIMAHA CIOER EP BepTukans- % X
3EMIIH HEBIe NIepeKpé-
CTHRIE [IOMEXH
EP XapaKkTepH-
P P X B 33BHCHMOCTH OT KOHCT-
CTHKA HMIe- -
JaHca Py
MP DusHeckye
X X
pasMeprl/Bec
EP Bokosrig nme-
Pacctoanue Mexay . X X
DEKpECTHERIE
JIHHHEMH
NOMEXH
EP BeprHkans-
P X X
HbIe Niepekpe-
CTHBIE IOMEXH
MP DuIHYEcKUe
X X
paIMepri/Bec
MY DneKTpHYe- X X
CKas H30JIALMA
EP BokoBeIe Ie-
JnuHa coenuHu- . X X
. .. peKpEcTHEIE
TeALHOH NHHHH
MTOMEXH
EP Bepruxans-
2 i} X X
Hble [IEpeKpé-
CTHBIE IIOMEXH
EP bokoesie re-
« X X
peKpECTHEIE
OMEXH
EP BepTrkans-
" . X X
Uinpuna nuruA HbIE NepeKpe-
CTHERIE MOMEXH
EP XapaktepH-
p P X B 3aBUCHMOCTH OT KOHCT-
CTHKA HMITe- .
JlaHca Py
MP duznveckue
X B 3aBHCHMOCTH OT KOHCT-
pasMepsl/Bec
pyKIHH
R EJTOCTHOCTE
L X X
CHUFHANTBHOTO
) MPOBOAHHKA
MY DIeKTpHYE-
P X X
CKag UerocT-
HOCTh

10
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Tabanua 3-1 KonTpoasueiil nepeteHs B3aHM03aBHCHMOCTH KOHCTPYKIHH H XaPAKTEPHCTUK MEYATHBIX

naaT (npoegokeHAe)

Knacce anexrpraeckoi

Bo3geiicTBHE NPH BO3PACTAHUH MTAPAMETPa KOHCT-

xapakTepucTHiH (EP) PYKUHH
MexaHuyecKast xapak- IMapametp XxapaKkTepu- PesynsTart BozaeHcTBHSA
Napamerp Kougr- Tepuctuia (MP) Tapamerp CTHKH Ha XaPAKTePHCTHKY HJIH
pyKumn Hagexuocrs (R) Xapakrepu- _ HAXEKHOCTE
H3roToBseMocTE Y Veeauun- | Ymennma- | Toseima- | IloHuxa-
/BBIXO MIPOAYKIUHH BaETCH eTes eTca WTCH
(M/Y)
TonuuHa THHEAA EF Bokassle e: X X
peKpEcTHEIE
noOMEXH
R LIenogTHOCTE < %
CHIHANBHOTO
NPOBOAHHKA
_ EP BepTHkane-
Pacctoanne Meny HEIE MepeKpe- X X
Bep’THKaﬂBHLlMH
CTHBIE MMTOMEXH
JIHHHAMYA
Zy IeYaTHOH IUTATH EP Uirpakssens X X
MO CPAaBHEHHIO ¢ £
ycTpoicTBa
R DnexTpHUec- X X
Paccrognue MexiLy
; Kag W30 AN
CTEHKAMU TIEpEXo/-
HEIX OTBEPCTHIt
M/Y Hsrotornae- X X
KonbllgRads KOHTaKT-
MOCTE
HaA TITOmaKa
CHTHAIBHEIHA ca0i MP duznteckue X X
pazMepbl/Bec
M/Y CoBMeLleHHe X X
Cros €O CNoeM
KonH4ecTBo cHT- MP duznueckne X X
HaABLHBIX CNOER pasMepsl/BeC
MY CopMelleHKE X X
CHOER
Illar epIROOOB KOM- MP duznyeckHe X X
FOHEHTa ¥ TOMMIHHA pasMepst/Bec
TUTATEI R 1lenocTHOCTL X A
NEPEXORHOTO
OTBEPCTHA
MY Tomuuua no- X X
KpEITHE niepe-
XOIHOFO OT-
BEpCTHA
TonmmM#aa MeIHOTO R LenecTHoCTh X X
MOKPHITHA NepexoHOro
OTBEPCTHA
KoadpuuueHt coor- R LlenocTHOCTR X X
HOLIEHAS MEPEX0IHOTO
OTBEpCTHA
M/Y Harorosiae- X X
MOCTh
TomiHHa HOKPBITHS R LlemocTHOCTH X X
{ Tonbko Ni— kes- NepeXoAHOTro
aap) OTBEepCTUA
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Tabauua 3-1 KoHTpoanubiii NepeveHn B3aNMO3ABHCHMOCTH KOHCTPYKUMH H XAPAKTEPHCTHK NMEMATHBIX
naaT (MpoaoJaKeHHe)

Knaace anekrpuyeckoi

Bo3aeiicTEHe NpH BOIpACTAHHM NAPAMeTPa KOHCT-

PYKLHH
xapakrepucTukH (EP) =
HapameTp XapaKTepH- PeayarTat Bo3aeficTBIHA
Mapamerp koHcT- T — [Tapamerp
pak CTHKH HA XAPAKTePHCTHKY HIH
Ryhy Tepuctuka (MP) XADAKTEPH- HAACKHOCTH
Hanpexnocts (R) CTHKH Veeauun- | Ymenbma- | IoBbima- TMouuxa-
HiroToriseMocTb BaeTesH eTen ercH HTCH
/BBIXO] IPOIYKITHH
M/Y)
Juamerp nepexoa- M/Y Tomuuna no- X X
HOTO CTBEPCTHA KPBITHA Tiepe-
XOIHOTO OT-
BEPCTHR
R LenocTHOCTL X X
MEepPeX0qHOTO
OTBEpCTHA
Tonmmuna namunara EP Bokoerie ne- X X
{OocHOBaAHMS) peKpEcTHEIE
noMexu
EP Beprukane- X X
HBIE IIEPEKPE-
CTHBIE IOMEXH
EP Xapakrepu- X B 33BHCHMOCTH OT KOHCT-
CTHKa HMIle- PYKUHH
JaHca
MP DuzHveckHit X X
pasMep/Bec
R LlenocrHocTh X X
nepexeHoro
OTBEpCTHA
MP CrabuneHoCcTh X X
TIOBEPXHOCTH
TonmuHa npenpera EP BOKO.E.MC e X X
(OCHOBAHUA) PEKpECTHEIE
TIOMEXH
EP Beprrkans- X %
HEIE NIEPeKpe-
CTHBIE IOMEXH
EP XapaxTtepu- X B 3aBHCHIMOCTH OT KOHCT-
CTHKA HMIIe- pYKUHH
JlaHca
EP DPHanueckuii X X
pas-
MEpP/TOMMIHHA
R LenoctHocTh % X
TepexoqHero
OTBEPCTHA
Juanexrpuueckan EP OTtpaxenne X X
NOCTOSHHAA
EP XapakTepu- X B 3aBHCHMOCTH OT KOHCT-
CTHKA MMITE- pyKuMu
HaHca
EP Ckopoctb X B 3aBUCHMOCTH OT KOHCT-
curHana PYKIHH
CTE -xoaddmiment R LlenocTHOCT X X
TEPMHYECKOTO pac- nepexoaHoro
uIHpeHHA (BHelIHed OTBEPCTHA
NOBEPXHOCTH)

12
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Tabauua 3-1 Konrpoashblii mepedent B3aHMO03ABHCHMOCTH KOHCTPYKUMH H XAPAKTEPHCTHK NEYATHBIX
naart (NposoaKeHne)

IMapaMeTp KOHCT-
PYXuMH

Knace snexrpudeckoi
xapakrepucTHika (EP)

MexaHHYecKan Xapak-
TepucTika (MP)
HapexuocTh (R)
HzrotoBnsemocts
/BBIX0] MPOAYKUMH
(M/Y)

MapameTp
XapaKTepu-
CTHKH

Bo3ngeiicTBHE NpH BOIPACTAHHN NAPAMETPA KOHCT-

pYKIHH

IlapamMeTp XapaKTepH-
CTHKH

PesyanTaT Bo3aeiicTBHA
HA XAPAKTEPHCTHKY WIN
HAAGKHOCTE

¥MeHbInAa-
eTcn

YEeaHuH-
BACTCH

ITonuxa-
|

ToBbima-
eTCH

CTE - xoahdHuHEHT
TEMIIEPATY PHOTO
paciupenys (BHyT-
peHHeH TOREPXHO-
CTH)

R

LenocTROCTD
nmasHLIX Co-
eMHEeHHH

IlenocTHOCTE
CHTHANEHEIX
TIpOBOJ],HHKOB

Temneparypa crek-
nosaHua cmonel (T,)

LlenocTHOCTS
HEPEXOaHOTO
OTBEPCTHA

HenocTHOCTD
TIagHBIX CO-
€TMHEHHH
CKBO3HBIX
METANAH3HPO-
BaHHEBIX OT-
REPCTHH

ITnacTUuHOCTE MeaH

LenocTHOCTE
NepexoHbIX
OTBEpPCTHI

LlenocTHOCTD
CHTHaTBHBIX
MPOBOAHHKOB

INpo4HOCTE Ha OT=
ClIaHBAHHE MeTH

ANrésns MOH-
TAKHLIX N0~
MAamoK K Iu-
MEKTPHKY

Paamepnas crabuib-
HOCTH

M/Y

CosMeLeHue
cnoés

TexyuecTs CMOMEI

MY

IycroTsl B
CMOTIE TIeuar-
HBIX MiaT

HecTKkoCTh

MP

Moayns yo-
PYrocTH

B 38BHCHMOCTH OT KOH-
CTPYKIHHA

ConepxaHue nery-
qux

MY

[lycToTEl B
CMOJTE TedaT-

HBIX ILTIAT
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3.1 Hepapxus 10KyMeHTOB

3.1.1 Mopapok npHMeHeHKA

B cnydae moboro koHdnHKTa mpU paspaborke HO-
BBIX MPOEKTOR HOMIKEH ObITh NPELyCMOTpEH cne-
YoM [TOPSRIOK TPHOPHTETHOTO HCTIONB30BAHUA
JNOKYMEHTOB:

|. KonrpaxT HA NOCTABKY

2, OcHopnoil uepTém W cOOpoyHBIA uepTéx (m0-
MIOTHEHHBIE YTBEPKOEHHBIM JIUCTOM OTKIIOHE-
HHH, B CIy4uae ero HenoIb30BaHU)

3. Jlanusii cTanmapr

4, Jlpyrue HCTIONB3yeMbIe JOKYMEHTHI
3.2 ILlaan npoeKTHPOBAHRA

[Mpoiecc cozpanus mnaHa OOMKEH BKIOYATh pac-

cMoTpeHue (aHama3) pa3spa0OTAHHOTO IO YCTAHOB-

NeHHo# dopMe MoapoGHOTo ITaHa, 3aTParHBAKWEro

MHOTHE BO3MOXKHBEIC TIpoONEME], BKIIOYas HIroTOB-

neHue, cOOpKY M KOHTponb. YTBEpKICHHE IUIAHA,

YUHTBHIBAIOILETO BO3AEHCTBYIOUIHE HA mpouecc dax-

TOpEL, 6yIET rapaHTHel TOro, YTO 3TH CBA3ZAHHBIC C

NIPOM3BOACTBOM akTopsl OyAYT YUTEHBI OPH IPOeK-

TUPOBAHMH. ByIeT MM MPOEKT CO3MAHMA CTPYKTYPBI

MEKCOEIMHEHNH yIauHbIM HIH HEYAA4HBIM 3aBHCHUT

OT MHOTHX B3aUMOCBA3aHHEIX obcrostrenscrs. B 3a-

BHCMMOCTH OT Ha3HA4eHMA COTOBOH NpOIYKLMH,

BIIHAIOLIECTO Ha MPoLece NPOeKTHPOBAHUS, JOIKHBI

GLITE PACCMOTPEHBI CAEAYIOIIHE THIIOBBIE MapameT-

pal:

* VYchaoBHA BO3JEHCTBHMA Ha anmapatypy oOKpy-
KatoweH cpenpl, Takue kak amGHEHT Temnepa-
TYP, TSIUIOBBIAETICHHE OT KOMIIOHEHTOB, YCIOBHA
BEHTH/ISUMH, HATHYHE YIapOB H BHOpaLMH.

e Ecny cbopka momkHa GBITE NMpHrogHa At 06-
CIY’)KWBAHHA H DEMOHTA, JO/DKHBI OBITH pac-
CMOTPEHBl MJIOTHOCTh CXEMBl U PACIONIOKEHHE
KOMITOHEHTOB, BBIGOp [NaT H MAaTepHanoB KOH-
GOpPMHBIX MOKPBITHI H obecneueHne JOCTYITHO-
CTH KOMIIOHEHTOB (NETKOCTH OCMOTpPa WIH pe-
MOHTA).

» PacnonoxxeHue BHYTPEHHMX COSINHHCHMIA, KOTO-
poe BIUAET HA pa2Mepbl H pPaclolokeHue MOH-
TaKHBIX OTBEPCTHH, PACIONONKEHHE COSIHHHTE-
Aei, AONYyCTHMOE BBICTYNaHHE BBIBOJA, pazMe-
lende geraneil, kKoHconel (KpOHIITEHHOB) H
OPYTHX METALIMYECKUX M3JICITHIA.

o Tpebopanus K KOHTponmw 1M oOHApYKEHUA
oMok, KOTOPbIe MOTYT BIMATH HA Pa3MelleHIe
KOMIIOHEHTOB,  KOHTAKTHBIX  COCIMHMTEICH,
TPaccCHPOBKY IPOBOJHHKOB.

¢ TexHonorwyeckHi JOMYCK, YUUTHIBAKOWME (ak-
TOp TpaBieHHA (MOATPABIMBAHUE) AL KOMIICH-
calMy IUMPHHB! TIPOBOIHWKOB, PacCTOAHHIT Me-
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KIAY HHMH, KOHTAKTHOH [AOWAAKH H T.J. (CM.
Paznenel 51 9).

¢ [lpou3BOACTBEHHEIE OrpPaHHYEHHUA, TakHe Kak
MHHHMANIBHBIE pa3sMepel MPOTPABIUBAEMOTO PH-
CYHK2, MHHMMANEHAA TOMIIMHA Ta/EBAHHYECKUX
NOKPBITHI, $opMa H pazMeps! ITaThl U T. .

¢ TpeboraHug K 3aIUMTHBIM IMOKPBITHAM H MApPKH-
POBKe.

¢ Hcnonssyemble TEXHONOTHH cOOpKH, TakHe Kak
[IOBEPXHOCTHRIA MOHTaX, MOHTaX B CKBO3HbIE
METATIHIHPOBAHHBIE OTBEPCTHA M CMELIAHHBIN
MOHTAK.

e Knacc xapakrepuctuk maar {(cMm.1.6.2).

e Briop matepuanos (cMm. Pasnen 4).
TexHonoruuHoCTh ¢OOPKM HA TIEYATHRIX MUIATax,
KOTOpas OrpaHUYHBAECT BO3MOMKHOCTh H3COTOB-
JIEHHS aNaparyphl.

- TpebGoraHusa K THOKOCTH

- Tpeboranus K
CKHMM/3]IEKTPOHHBIM CBOHCTBAM

- TpeboBaHUA K XapaKTEpHCTHKAM

*  YyBCTBUTENLHOCTE K 3TIEKTPOCTATHYECKOMY pa3-
paay

3.2.1 TpeGoBaHHA K roTOBOH NPOIYKIHN

ANEKTpH1e-

TpeBosanna k roToBOH NMPOAYKUMH ACMKHBI OBITH
W3BECTHEL Mepe] HauanoM npoextuposanus. Tpedo-
BAHMUA K TEKYILEMY PEMOHTY M JETKOCTH 06CTy: H-
BAHMA ABIIIOTCA BakHbIMM (DAKTOpPAMH, KOTOpPEIE
AOIKHBI OBITE TPWHATH BO BHUMAHHE HA CTadWH
npoekTHpoBaHud. Yacro stu (akropbl YUHTHIBAIOTCS
1py pa3paboTke MNaHa ¥ TPACCHPOBKE NPOBOTHUKOR.

3.2.2 OuenKa nI0THOCTH

[Iupokoe paznoobpasue MaTepHaToB H TEXHOJIOTH-
YECKHMX TIPOLIECCOB ObLIO HMCHONBIOBAHO B TEUEHHE
nocnenHeld MoNoBHHEl BeKa A CO3JAHMSA OCHOBA-
HHE (MOAIOKEK) INMEKTPOHHEIX YCTPOHCTB, OT Tpa-
OWUHOHHBIX [1€YaTHHIX [INAT, H3TOTARIMBAEMEBIX C
NpHMEHEHHEM CMOJ1 (JTIOKCHAHBIX), ApMHPYIOLHX
MmarepHaioB (T.€. CTEKIOTKaHM MM Oymaru) u me-
TAMTHYECKo# Goneru (MeaHoH), N0 MeTALTU3Upo-
BAHHOMH KePaMHKH ¢ UCIIOJIb30BAHMEM TEXHHKH TOH-
KHX M TONCTBIX IU1eHOK. Boe onu mMeroT ofwmit Xa-
PAKTEPHBIA NPH3HAK: OHH OOJLKHBI MepenaBaTh CHr-
Has Mo IPOBOAHHKAM.
Kpome TOr0, MMEIOTCA OrpaHUYeHHs, CBA3AHHBIE C
NJIOTHOCTBIO TpaccupoBkH. DakTopaMu, ofpene-
JAIOUMMH NPEASIBHYI0 IUIOTHOCTE TPACCHPOBKH,
ABIAKOTCA:
e [Illar/paccrosuue Mexiy [epexogaMHu WM OT-
BEPCTHAMHU B TIOLTOXKE.
o KonuuecTtso MpOBOTHHKOB, KOTOPBIE MOTYT OBITh
NPOTOKEHBI MEXKIY ITHMU MEPEXOLaMH.
¢ KonuuectBo TpebyeMbIX CUTHANBHBIX CHAOEB
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K toMy ke, crnocofbl H3TOTOBIEHHA TNIYXHUX U Hepe-
XO/IHBIX OTBEPCTHI MOryT 00merdars TPAacCHPOBKY
NOCPEACTBOM CENIEKTUBHOTO HCTONB3OBAHUA KaHa-
N0OB Tpaccuposkd. Meskcnoiinble nepexoist, KOTo-
pele TTPOXOIAT Yepe3 BCI0 MEeHaTHYH MnaTy, Mpenar-
CTBYIOT JiH06OMY HUCMONBE30BAHHIO MPOCTPAHCTEA HA
BCEX TIPOBOIALINX CIOAX

Kpome Toro, 3td $hakTopsl MOTyT 06Tk 00BEAHIICHBI
IUIS CO3/IaHHS COOTBETCTBYIOLLETO DPABHOBECHSA, Ol

IPC - 2221A

TpaccupoBkM. Paubine GOIBIIAHCTBO KOMITOHEHTOE
HMENO BHIBOAB! IO mepudepuyn AByx unu Gonee cto-
pon. OJiHAKO MIOLANL MHOTOBBIBOIHBIX KOMIIOHEH-
TOB ABNseTcAa Oonee KOHCEPBATUBHON B OTHOWIEHUH
3a30p0B U JOMycKaeT MCHIONB30BaHHe GONBIINX Iua-
rog Bxofa/saixomna (cum. Puc.3-1).

peACTAOHIETO TEXHOJOTHHYCCKHE BO3SMOXKHOCTH
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Kpait kopityca HiH KpHcTanna

FC-2227a 3408

Puc.3-1 [abapuTsl (pasMep) KOpIIyca H KOMHYECTBO BXOIOB/BBIXOI0E

3.3 MpuauunnaabLHAaA / JOTHYECKan cxemMa

TpenBaputensias NPUMHUMITHATBHAA/  JIOTHYCCKEs
CXeMd OMpenendeT eKTpudeckie GyHKUMU U Mex-
COETMHEHHS, KOTOPHIC JIOMKHB! OBITh TIPEACTABIECHE
KOHCTPYKTOPY MEYaTHRIX IWiIaT H cOopok Ha HUX. Ec-
NM HCOONB3YeTcs NMPUHUKMAATEHAA CXeMa, TO OHa
OOMKHA ONpPENEIWTh KPUTHUHbIE YYACTKM CXEMBI,
TpeGOBAHNA K IKpaHUpPOBaHUIO, TpeboBaHuA K pac-
MOJMKEHHIG 3a3eMITAIOINNX CNOER M clI0EB MMHTAaHIA,
Pa3MELUSHHIO KOHTPOIbHBIX TOUYCK M JIHOOBIX Npe/Ba-
PHTENBHO YCTAHOBIEHHEIX BXOAAIINX M BBIXOAALIHX
cesazeil. Hudopmams MoxeT ObITh NpeAcTABICHA HA
GyMare WIM B BHjIC KOMITBIOTEPHBIX RaHHLX (py4-
HBIM WJIM ABTOMATHYECKHM criocofom).

3.4 Ilepeuens 3/1EMEHTOR

IMepevcHb 31EMERTOR U MAaTePHANIGE, HCIOTB3YEMBIX
B KOHCTPYKHHH cOOpok Ha MeYaTHRIX IJaTax, Mpu-
BenéH B Buge Tabnuiel. Bee Homepa mueHTRdUIHE-
PYMBIX 5/EMEHTOB ¥ MaTepHAIoB MOJIKHBI ObITb
yKa3aHbl B MepeyHe IeMEHTOB UITH HA [10e YepTe-
#a. McokmouenveM sBIAIOTCA MaTepHankl, HCNO/b-
3yeMble B MPOM3BOACTBEHHbIX NPOLECCAX, HO OHH
MOTYT COAEPKATh CIPABOUYHYI0 WHQOPMaLHMIO, T.C.
TexHHueckue TpeGoBaHUA, OTHOCAIMECA K H3TOTOB-
nenuro cGOpoK, H COPABOMHLIC NAHHBIE A OPHHLU-
MHATBHBIX/TOTHYECKHX CXEM.

Bee MexanuueckHe 37eMeHTbl, BHAHMBIC HA cOopke,
J0/KHBI ObITh 000O3HAYEHBl HOMEpPAMHM, KOTOPHIE
JOKUEI ObITh OXHHAKOBBIMH ¢ HOoMepaMmu, 06o3Ha-
JeHHBIMY B MIEPEYHE 3JIEMEHTOB,

DrexrputecKkie KOMIOHEHTHI TakHe, Kak EMKOCTH,
pesHcTOphl, IUIaBkue Tpenoxpanuren, 1C, TpaHsu-
CTOPBI ¥ T. J. JOMKHEI ObITh 0003HAYEHBI HOMEPOM
cripasounoro ykasatens (E,, Cs CR2, F| R15, U2, u
T.5.). OB603HaueHHe >IIEKTPHYECKHX KOMIIOHEHTOB
AOJIKHO OBITH TAKUM Xe, Kak ofo3HauYeHHE TeX Xe
KOMIOHEHTOR HAa  TPHHUMIWANBHOR/ Oru4ecKon
cxeMe. DTH peKOMEeHIALMH OTHOCATSA K Ipynme
3MEMEHTOR, MOAOOHEIX MEPEUUCNEHHEIM, T.¢. K Pe3H-
cropaM, émkoctaM, IC ¥ T.O., K HEKOTOPBIM BHAAM
Hanbonee MPHUMEHUMBIX 3MEMEHTOB MIH LU(DPOBBIX
YCTPOHCTB.

TMepeyeHs MTEMCHTOB MOKeT OBITL HAIMCAHHLIM OT
pYKH, HaneuaTaHHbIM BPYHYHYI0 HA MalMHKE HITH
M3COTOBIEHHBIM C HCMONb30BAHMEM KOMIIBIOTEDA.

3.5 PaccMoTpeHHe TPeOoBaHHH K HCNBITAHHAM

KontponupyeMocTs SBNAeTCA - BAXKHOH, Korga, Ha-
IIPHMEP, BOZMOMKHOCThL BH3YAIBHOTO KOHTPOAA CXe-
MBI, KOHTpOJIA MIOTHOCTH M TpeDOBAHMS K CIIEUH-
@ILHBIM MCTBITAHHAM JODKHLI OBCYHKIATRCA Kak
4acTh CTpaTerdy McnbiTaHui. Obparureck K Ilpuno-
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WEHHI0 A I BBIOOpA KPUTEPHA OLEHKHU KOHTPOMH-
PYEMOCTH.

Mpy paccMOTpeHHH KOHTPOIHPYEMOCTH KOHCTPYK-
UMM YCTAHABJIMBACTCA KOHLEMLMA MEXaHH4YeCKOoMH
00paboTku W onpeengeTca (paKTHICCKAA CTOMMOCTD
HHCTPYMEHTa M0 CPaBHEHUI) €O CTOMMOCTEBIO , TIpE-
AYCMOTPEHHOH MIaHOM NMPOEKTHPOBAHHA.

B npomnecce paspaboTkH 0 mMOOEIX HIMEHEHHAX IIe-
YATHBIX IMAT, BAMAIOWINX HA NpOrpaMMy KOHTDPOJS
WIH Ha ITPOBEPKY MHCTPYMEHTd, HeobXxoauMo He-
MEUICHHO COOOIIMTD C© UEIbH) HAX(KAEHWA Hau-
AYHIDEro KOMMOPOMMCCHOTO pEUIeHHA NaHHOH mpo-
SHEMBL KOHU,BHIIHH HUCIIBITAHUI AOIIXKHa BBIABIATH
MyTH TOUCKA NPOONEMBbl U HAXOXKAEHHS TOKATBHBIX
AeheKTOR, ecln 3To BO3MOKHO, KOHLENMs HenbiTa-
Huil 1 TpefoBaHUA K HUM JO/KHA 3KOHOMHYECKH
COICHCTBOBATh YCTAHOBNICHHIO, YCTPAHEHMIO H HC-
nparieHuo OedekToB NpoBepAeMoil KOHCTPYKIMH, a
TAK)XKE CO3MaHUI0 YCNOBHiL, obecneuuBarolwMX Tpe-
Oyemblii cpok cimyxb51 cOOpOK HA NEYaTHBIX NTATax.

3.5.1 KourtpoaupyeMocTh CMOHTHDOBAHHBIX Ie-
YATHLIX ILJIAT

Ipy npoeXTHPOBAHHM NMEYATHBIX NIAT JOJDKHBI 3a-
TPArMBATBCH BONPOCH 0DeCIeveHHs HOPMaNbHOrO
YPOBH KOHTPOIMPYEMOCTH pa3pabarblBaeMbIX CHUC-
tem (yerpoiicte). B GonblunHCTEE ciyvaeR ycTaHaB-
NMBaeTCA NoKannzalua nedeKTOR M paccMaTpHBAKOT-
cA TPC6OBB.HH3 Mo MX YCTPpAHCHUK B OTHOLUCHHH
cpeaHero BpeMeHH peMoHTa, % sbdextuBHbIX 32-
TPAT BpEMEHH HA PEMOHT H MAKCHMAJIBHOTO BpeMeHH
210 PEMOHTA.

Jnsg  ynoenerBopeHMs KOHTPaKTHLIX TpeGoBaHMi
NPOEXTUPOBAHUE MOXKET BKIIIOYAT: BOMPOCH KOH-
TPOMHPYEMOCTH JAC(CKTOR, B CBAIM C YEM MOXKET
OBITL 3aTpaueHO MHOrO BpPeMEHH HA yBeTHWYeHHe
YPOBHS KOHTPONHPYEMOCTH GIHHX H TeX e Jcdek-
TOB CMOHTHpPOBAHHBIX TiedaTHeIX nnat. Dunocod-
CKHIl TOOXOI XK KOHTPONHpyeMocTH cOOpOK Ha me-
YaTHBIX TUIATAX TpeOyeT ero COBMECTHMOCTH ¢ IIpe-
JenbHOH HHTerpalHed, HCTILITAHHAMKE W JKCIUTyaTa-
HHOHHBIMU pacxodaMu (BKITIOMAS TEKYLLIUHA pEMOHT),
NpeayCMOTPEHHBIMH KOHTPAKTOM.

Tpy onpenencHuH CTPATErUM UCHBITAHHE CMOHTH-
POBAHHBIX MEYATHBIX MJAT JOMKHBI ObITH paccMoT-
peHbl Takne (aKkTophl, KaK 3allaHHpOBAHHbIE HCIIBI-
TAHUA W UHTErpalud, HanuyHe Ha CMOHTHPOBAHHBIX
MEeYaTHBIX IUTaTaXx KOHGOPMHOrO NOKPBITHA, PECYPChE
H BO3MOKHOCTH KOHTPONIBHOrO 06OpYIOBAHUA U1
BBIABIEHHA AedeKTOR, & TAKKE YPOBEHb KBATH(HKA-
uuu nepcoHana. [IpuHIMALL N0AX0AA K UCHIBITAHHAM
MOrYT OBITE PA3HBIMH B 3ABHCUMOCTH OT PaziMUHBIX
3TANIOB MpOrpaMMbl NpockTUpoBaHus. Hampumep,
MIPHHIMI 0OHApPYXKeHHs W yraneHus nedexktos nep-
BOTO [OTOBOTO Y3714 Mosker ObITh ApYrol, YeM IpHH-
UHIB! HCTBITAHME TOTOBOTO M3IEN¥Us, KOTJA OHO To-
TOBO K ITOCTaBKe.
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[lepen HavanoM NpPOEKTHPOBAHMUS MOHTAXKHBIX [le-
YATHLIX TNAaT NpH paccMOTPEHHH KOHIICTIIHH TIPOCK-
THPOBAHHA HO/UKHEI OBITE TIPeNCTABNEHBI TpeboBa-
HHA K KOHTpONMpYeMOCTH (pYHKUMH YCTpOHCTBa
(cucremel). Dru v M0BHE JIPYTUE YCTAHOBIEHHBIE
TpeOOBAHMA [IOJKHEI OBITH pa3feNeHB! ANd pazinud-
HbIX COOpOK HA NeYaTHBIX MNATaxX Y 3aZ0KYMEHTHpPO-
BaHbl, Kpurepuu ypoBBs Mcnbitaduil ¢Oopox Ha ne-
YaTHBIX TINATAX H NpOrpaMM HCIOBITAHHH, a Takke
KPUTEPUN TIDHHIIMIIOB pa3fencHia TpeOoBaHHR K
cOopkaM Ha MeuYaTHBIX [UIaTax YCTaHAaBIHBAKOTCA
nocne M3y4eHHs JaHHOTO nokymeHta. B [lpunoxe-
HUH A NPHUBEIEHBI [IPUMEPLI KOHTPOJIBHBIX JIMCTOB,
KOTOpPBIE JOMKHE! MCIIONL3OBATHCA TPH NPOEKTHPO-
BaHHH 1A OUEHKH KOHTPOIHPYEMOCTH.

Henerranva Ha QYHKLIHOHHPOBAHHE W BHYTPHCXEM-
HblH KOHTPOJb ABIAOTCA ABYMA OCHOBHLIMH THIIAMHU
HcBITaHu# cOopok Ha mevaTHeIX nnartax. Mcnerra-
HuA Ha $YHKUHOHHPOBAHHE UCIIONL3YIOTCA A Npo-
BEPKH exTpuyeckux dyHkimid koHeTpykuuu. Iloj-
KJII0UEHHUE INAaT K UCIBITATeNbHBIM YCTPOHCTRAM 1I1s
oTipeficieHNA (FyHKIIHOHMPOBAHAA OCYIIECTBIACTCS
¢ TIOMOIUBIC COCOUHHMTENS, KOHTPOIBHBIX TOYEK HIH
KOHTAKTHOro ycrpoiicrea. [hmara nomikna 6T HC-
IBITaHa Ha (yHKUHOHHPOBaHHE MOCPEACTBOM IpH-
HYIUTCABHOTO BO3AEHCTBHA Ha Hed Uepes yCTpoHcT-
BO BBOJA HUHGOpMALWH N0 MOJAYYECHHA B IpoLecce
HaONMIONEeHHA OAHHBIX, CBHAETEIBCTBYIOIINX O Mpa-
BHILHOM OTKIHKE KOHCTPYKUHMM Ha OKasaHHOE BO3-
JEHCTBHC.

BHYTpHCXEMHBIH KOHTPONB UCTOJB3YETCA ANA BbIAB-
NeHUs NpOH3BOACTBEHHBIX Je(GeKToB B MOAYaX (me-
YATHBIX TUTATAX C YCTAHOBIEHHBIMH KOMITIOHEHTAMMU).
B obopynoBaHu¥ BHYTPUCXEMHOTO KOHTPONA HC-
TIOAB3YETCA HroJBYaTHIA afganTep, ¢ OMOLIBI0 KOTO-
poro o0ecneuMBaeTCy KOHTAKT KaXAOH y3n0BOH
TOYKM HA NeYATHOH mnare moayns. Modyibs TecTH-
pyeTcd MOCPENCTBOM KOHTPONA TIO0 OTAEIBHOCTH
BCEX KOMIIOHEHTOB, VCTaHOBIGHHBIX Ha ILIaTe.
BHyTpHexeMHBIH KOHTponb ofycnapiusaer HeboNb-
IKE OrPAHWYEHHs TIPY TpoeKTHpoBanun. g moy-
aell ¢ 3aIUTHBIM KOHGOPMHBIM TTOKPBITHEM H MHO-
AECTBa MOIY/EH, BEINO/MHEHHBIX HA MeYaTHBIX Mmaa-
Tax [0 TEXHONOTMH MOBEPXHOCTHOrO HIH CMellaH-
HOI0 MOHTaXa, HMEKTcA NpobneMbl (H3INUECKOrD
JOCTYTIa HTOJIEYATOTO afanTepa K MIarte MoAyId, 9To
OrpaHMYMBAET MPUMEHEHHE BHYTPHUCXEMHOTO KOH-
Tpons. OCHOBHBIE YCIOBMA [ANA BHYTPUCXEMHOTO
KOHTPONA COCTOAT B TOM, 4TO (1) KOHTaKTHHIE T10-
IIAOKH WM KOHTAKTHI MIAThl MOOYMA JOMKHBEI pac-
[10]1araTbCA Ha KOOPIWHATHOH ceTke (a1 cCOBMecTH-
MOCTH C MCIOJIB3YEMbIM MIOJBYATHIM a/lalTepoM) U
(2) momxHa OBITH JOCTyNHA [8 afanTepa HIKHAA
CTOPOHA TEYaTHOMH MIATEl MOOY/IA (M3BECTHAS TAKKe
Kak CTOpoHa 6e3 KOMIIOHEHTOB WIH CTOpoHa Naku
BOJTHOH I TEXHOJIOTMHM MOHTAXa KOMIIOHEHTOB B
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CKBO3HBIE METAITM3HPOBAHHbIE OTBEPCTHSA NIEYATHOH

[71AThI).

ANBTEpHATHROM  TpagHUMOHHOMY 000pYZ0RaHUIO

BHYTPHCXEMHOTC KOHTPONA ABMACTCA AHANM3ATOP

NPON3BO/ICTRCHHBIX Ae(eKTOB, HMEKINUA MEHBLIYIO

CTONMOCTb.

HoaobHo cTeHAy IS BHYTPUCXEMHOIC KOHTpONA

aHANM3ATOP MPOHRBONCTBEHHBIX Ae(eKTOB BLIABIAST

nedheKThl KOHCTPYKLMH MOAYJIA HA [IeYaTHOR [UaTe.

OH BBIMOMHACT HCMBITAHUA OTPAHHYEHHOTO THIA,

rJagHEM 006pa3oM OTpeeNaeT KOPOTKHE 3aMBIKAHMS

H 00pbIBBL CBA3el §e3 MoauM MUTAHHA Ha MoOyns. B

cepuiHOM TIPOU3BOACTRBE ¢ OONBUIMM OOBEMOM BbI-

MyCKa HOPOAYKUHMH € HCNONb30BAHUEM BbICOKOTO

YPOBHSL XOHTPOIA [IPOW3BOACTBEHHEIX MPOLECCOB

(T.6. ¢ HCHONB3OBAHUEM CTATHUCTHYECKHX METOJI0B

KOHTPOJIA) AHAIM3ATOP NPOUIBOACTBEHHEIX Oedek-

TOE MOXET UMETh MPHUMEHEHHE B KAUYECTBE COCTAB-

HOM 4acTH, peaiu3yeMol B pamkax oflueil meToau-

KW HCTIBITAHUHE 3MEKTPOHHBIX MONYJEH, BBINONHEH-

HBIX Ha [I€YATHLIX [LIaTax.

Hpyroif aneTepHATHBOH BHYTPHCXEMHIO KOHTDOJNs

ARNAOTCA DE3BEKTOPHBIC MCNBITaHWA, Tpebyromipe

HeGonbmpx 3aTpar. Be3peKTOpHBIE HCMLITAHMA Bhi-

OOJHSIOT KOHTPONb Jind  oOHapyXeHus IedeKToB

[IPOM3BOACTBEHHOTO TIpPOLIECCa, KOTOPLIE CRAZAHLI €

KOHTAKTAMM  COGIMHATENd HA  MOBESPXHOCTHO-

MOHTHPYEMBIX MEYaTHBIX IaTax (Moaynax) H He

TpeGYOT MpOrpaMMMpOBaHMA TECT-KomoB  (test-

vector), ITH MCHBITAHHA OTHOCATCH K H3MEPUTEIh-

HBIM METONAM € OTKJIIOUYEHHBIM MATaHHEM H COCTOAT

{3 CNIENVIONNX OCHOBHBIX TUMOB KOHUTPOAA:

1. Koumpons ananozoswlx Y3106 — UIMEPEHHE II0-
CTOSHHOTO TOKA HA OJHO3HAYHO YKa3aHHOH mape
KOHT2aKTOB MEeMarHO#l TNaTel MOAYJIA, HCIONb-
3YIOIIETC AWOLEl 3aMIHTBI OT JIEKTPOCTATHYE-
CKOTO paspsia, HMerommecs Ha GonbmMHCTBE
BBIXOHHBIX KOHTAKTOB YCTPOHCTE ¢ LHUGPOBBIMH
WY CMELIAHHBIMH CHIHANTAMMH,

2. Kommpoae  6bICOKOYQCMOMHON  UHOYKYueli-
MarHHTHaA WHIYKUMA [PUMEHACTCH AN KOH-
tpons AeeKTOB YCTpOHCTB, HCIONBIYIOIUHX B
MOOYNAX 3allHTHBIE AMOABL. 3TOT METOH HC-
none3yer Moiudsie MC W 3eMIAHBIE KOHTAKThI
ITH WIMEpEeHHH ¢ Helbl o0HApYKCHUS HEIpO-
IR B CHTHATLHBIX LEMIX KOMITOHEHTA, Pa3psi-
BOB MPOBOJIOYHBIX COSIHHEHHH H KOMIOHEHTOB,
MOBPEKACHHBIX YIEKTPOCTATUUECKHM DAZpAIOM.
Tarke 3THM METOIOM MOXKHO BBIABHTH Hempa-
BHJIBHO OPUEHTHPOBAHHBIE KOMIIOHEHTH (mop-
KIIOYSHHBIE C HEMNPABUALHOM nonspHocTbo) dns
3TOr0 THINMA KOHTpONA TpedyroTes mpuctnocobie-
HUA, COAepXKallie MACHUTHBIC HHIYKTOPbI.

3. Konmpons éMxecmnbIx ceazeilt — 3TOT METON HC-
MonkE3yeT EMKOCTHOE B3aUMopeHcTBHe AN KOH-
TPONA PAZOMKHYTHIX KOHTAKTOB H HE MONaraetces
Ha BHYTPEHHIOK CXEMY KOMTIOHEHTA, HO B3aMeH
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[onaraeTcs Ha HATHYHE METATHYECKOH paMKH
BBIBOJIOB KOMIIOHEHTA [T KOHTPOISl KOHTAKTOB.
FTUM METOJ0M MOTYT GBITH TPOKOHTPOJIHPOBA-
HEI IUTEKEPHBIE COSOUHHTENIN U PO3ETKH, BhIBOJ-
HEIE PAMKH M MPAaBUIBHOCTh NOMAPHOCTH KOH-
[eHCaTopoB.

3.5.2 KoHTpO.1b FPaHHYMHBIM CKANHPOBAHHEM

C npHMEHEHHEM KOMIIOHEHTOB ¢ MaTlblM ILAroM Bbl-
BOJOE ILIOTHOCTE KOMOOHOBKH MOAYJIEH CTAHOBHT-
ca BcE Gonpiuedi M QonbLIeH, [HOITOMY (PH3MYECKHIT
DOCTYT K Y3MOBBIM TOYKAM MOAYNA AN BHYTPH-
CXEMHOID KOHTPOJIA MOMKET CTATh HEBOIMOMKHEIM.
Crasgapt rpaHIHOTO CKAHHPOBAHUA AR UHTe-
rpaneubix ¢xem (IEEE-1149.1) naer cpeacrea ans
BRINOMHEHUS (AKTHYECKOI'0 BHYTPHCXEMHOTO KOH-
Tpong ans obnerderus 3toll npobnemsl. ApXHUTEKTY-
Pa TpaHUdHOrO CKaHHPOBAHUA HCIONB3YET MPHHIMII
CKAHHPYIOLIErO PErucTpa, re 3aTparhl HECKOJILKMX
KOHTAKTOB BXO0JA/BbIX07a W VCTONB3IOBAHHE CIEIIH-
TBHBIX CKAHMPYIOLIMX PErHCTPOB, PA3MEILEHHEIX B
CTpaTernyecku BRKHBIX MecTax no Beell cxeme, Mo-
TYT YIPOCTHTE MpobiieMy TecTHPORaHHA, croja € K
KOHTPOIIO TIPOCTRIX, Haubonee KoMOWHMPOBAHHBIX
CXEM.

Bo MHOrHMx ¢iyuasx OpUMEHEHUA BKIFOYEHHE CKa-
HUPYIOIIMX PETHCTPOB HA BXOIE H BBIXOIE MOIynd
NO3BOAAET MCIBLITATE MOAYNL. Eciid cxeMa aBndeTca
OY€Hb CIIOKHOMN, TO B HEE MOXHO BKIIOYMTL JOMON-
HUTENbHbIE TPYIIH CKAHMPYIOWUX PETHCTPOB 1And
cbopa TPOMENYTOUHEIX pPEIYIbTATOB H NPHMEHUTH
TECT-KO/B! JUIA TPEHUPOBKH Y3JTOR CXEMBI.

[TonHoe omucaHHe CTAHAAPTHOrO MOPTa 4OCTYNA u
ApPXMTEKTYPY TCPaHUMHOIQ CKAHMPOBAHHWA MOXHO
Hality B I[EEE-1149.1, TlopT docTyna ¢ BO3MONKHO-
CTAMM MOJHOTO KOHTPONA HE HYXITAETCA B CYIUECT-
BEHHOM YBENWYEHHHM KOHTPOJIENPUroJHOCTH YEpe3
CKaHUPYIOLIME PEMHCTPBL

[Tpy pemenun gonpoca 06 HCIONB3OBAHHH KOHTPONA
TPaHUYHLIM CKAHUPOBAHMEM KAaK COCTABHOH YacTH
CTpaTeru WCIMBITAHWI CIERyeT y4uTbIBaThL [OJE3-
HOCTb ¥1EMEHTOB IPAHAYHOT0 CKAHMPOBAHUA H BO3-
BpaT KAMHTATIOBNOXEHHIT Ha OCHOBHOe 000pyIoBa-
HUE U CPeACTBa IporpaMMHOro obecneveHnd, Heob-
XONHMMBIX JUIA peanHu3aldyi 3Toro Meroga. KonTpons
I'PAHWYHEIM CKAHHUPOBAHHEM MOKET OCYLIECTRIATLCH
HEIOPOTUM CTCHAOM Ha 0ase MepCOHANBHOID KOM-
IbIOTEpPa, KOTOPBIA MPU HCOLITAaHMAX TpebyeT xoc-
TyHa K MOZYJIC 4Yepe3 KpacBoH COCIUHUTENE, HIH
AMeolpxes  (QYHKUMOHANBHOTO, BHYTPHCXEMHOIO
MM THOPHAHOTO CTEHIOB KOHTPO/Is, KOTOPBIE MOTYT
ObiTh NMPHCTIOCOONEHL! ANA BBINONHEHHA KOHTPONS
rPaHH4HBIM CKAaHUPOBAHNEM.

3.5.3 ODYRKUHOHAALHBIH KOHTPOIL
(cOopoYHBIX Y3J10B HA NEYATHRIX MAATaX)

Moayaei

[Tpu MpOSKTHPOBAHNUKM MOIY.IH HMEETCH HECKONbKO
BOMIPOCOB Mo ofecrieueHH (yyHKUMOHATBHON KOH-
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TpolenpurogHoctd. McenonssosaHue KOHTPONBHBIX
coenuHHUTeNnel, npobneMel ¢ HHHUManu3auueil (npu-
BECHUEM B MCXOJHOE COCTOAHKME) M CHHXPOHHW3ALIH-
eif, uenu MTHHHOMEpPHBIX CYETHHKOB, CaMOAMarHo-
CTHKA W (M3HYECKHE UCTIBITAHHA SBIAIOTCA MpeIMe-
TaMM, KOTOPBIE MOOPOOHO H3OKEHBI B MOCTENYIO-
IWMX MONNYHKTaX K He AOIDKHBI PAacCMaTpPHBAThCA
KaK y4YeOHHK MO KOHTPOJESNMPUTOZHOCTH, a CKOpee
Kak uaey, 4Tobbl MpeofoneTs THIHYHBE MPOHIEMb]
Y HKLIHOHAITBHOTO KOHTPOITA.

3.53.1 Kontpoar uepes coeqannutenn Hapymenne
W3ONALHN TUIAT, TIOKPBITHIX KOH(OPMHBEIM TIOKPBITH-
€M, UM OONBIUHHCTBA KOHCTPYKUWH, BBITIOJIHEHHBIX
MO TEXHOJIOMHU NOBEPXHOCTHOTO MOHTAXa HIH CMe-
LIAHHOH TEXHONOTMM, BeCchbMa 3aTpPYAHUTENBHO, MO-
CKOJIBKY 2alL[UTHBI JIAK NOKPLIBAET CXEMY MIAThL
Ecnyu BakHble CUIHANBl BBIXOIAT HA KOHTPOJBHBIH
COEIUHUTENS WIM Ha Y4YacTKe MedaTHOH Iiatel, rae
CHTHAJIBL MOTYT OBITh CHATH! KOHTAKTHBIM 30HIOM
(KOHTpONLHEIE TOYKH), MOKHO BOCMONB3OBATHCA HA-
PYUIEHHUEM H30JANMOHHOrO MOKPBITHA, 3TO CHHXKAET
3a4TPaThl MO BRIABIEHHIO, JOKATIH3aUMH H ycTpaHe-
HAW gedekTa.

MosHO Takke CIPOEKTHUPOBATh CXEeMY TakHM olpa-
30M, YTOORl KOHTPONBHBII COSAHHHTENL MOT OBITh
MCMONB30BaH 1A CTHMYJIHPOBaHUA CXeMBbl ( kKak Ha-
npuMep, And Mepefaydd NAHHbIX [IMHbL] Yepe3 KO-
TPONBHBEIA COeNHHUTENb) WIH OTKIKOYeHUA (OMoku-
poBanuA) QYHKIWH Momynsa (Kak HanpyMep, OTKIIO-
YeHHe HECHHXPOHM3UPYEMOTO TeHepaTopa M Jodap-
7eHHe OJHOH CTYNEHM BO3MOXHOCTH Ye€pe? KOH-
TPOJIBHEIR COEHHHUTEND).

3.5.3.2 [lpusegeHue B HCXOAHOC COCTOAHHE H CHH-
xpoHH3alHaA HexoTopele cXeMbl UM Y3Nbl CXEMBI
He TpeGyrT HUKAKOTO MPUBENCHHA B UCXOJHOE CO-
CTOAHME, MOCKOIEKY CXCMZA CTAHET OBLICTPO IMKITH-
poBaTk B NpeaHazHaveHHOH el ¢pyHkumu. K coxkane-
HHMIO, HHOTOA OYE€Hb TPYAHO CHHXPOHW3HPOBATH
CTEHA JUIA 3TOT0 THMN& CXEMBl, MOCKOABKY CTEHZ
JAomked OBITE 3aNIPOrPaMMHPOBaH A HHHLIHHPOBa-
HUS CXeMBbl 00 oOHapyKeHHMA Ha BBIXOIAX CX&MBI
npenonpeneneHHoil curHatypel. JoctHdb 3100 MO-
*eT BBITH TPYAHO,

C oTHoCHTENEHO HeDONBIIMM H3MEHEHHWEM B CXEME,
BO3MOKHOCTh HHULMATH3AKH 00BMHO MOXKET OBITE
BCTPOEHA B CXEMY, J0IYCKas GpICTpOE NPHBEACHUE B
HCXOHOE COCTOAHHE MOZYJIA, & CXeMa M CTEHJ CMO-
TYT CIIE/IOBATE 34 OKUIASMBIMHY BBIXOIHBIMH CHTHa-
JaMU MOZYIIA.

Hannume HeCHHXpPOHHM3UPOBAHHBIX TI'€HEPATOPOB
TAaKKE BPEACTABNACT NpobiaeMy IS TeCTHPOBAHKA,
HOCKONBKY 3TO CBA3aHO ¢ MpolreMol CHHXpPOHH3a-
UHH KOHTPOJNIBHOTG CTEHAA. 2TH Hpodl1eMbl MOTYT
6piTk MpeogoneHsl nocpencrsoM (1) nobasnexus
CXeMEI KOHTPONA ISl BHIOOpA KOHTPOJNBHBIX TAKTO-
BBIX HMITYJIbCOB B3aMeH reHeparopa; (2) yaaneHuem
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TEHEpATOpa NP MCIBITAHWAX M BBENCHHEM MOAa4H
KOHTPONBHBIX TAKTOBBIX HMNYNbCcOB; (3) oTmeHO#H
curtana; unu (4) pazpaborkoil CXeMBI CHHXPOHM3A-
UMH J711 TOro, YToOBI CHHXPOHM3aLMEH MOKHO OBLIO
YOPaBNATh 4Yepe3 KOHTPOJBHBIH COCOMHUTENh WIH
KOHTPOALHBIE TOUKH.

3.5.3.3 lenu Mioropa3psaHoroe caeT4nKa Ipyryio
npobaeMy KOHTpPONENpUroJHOCTH MpeAcTaBIfAIoT
LeNK MHOrOpa3pAdHOro CYETUYHKA B CXEME € CHrHa-
IaMU, HCIONB3YEMBIMH OT MHOTHX KaCKagOB UEIH
cueTyMka. KOHTpONMenpUrogHocTs MoKeT OBITh
OYeHb IIOXOH, €cnu HeT CpeacTB ANA NpeaBapH-
TENBHOTQ YCTAHOBNEHUA CUETHBIX Uenelt Ha paznuu-
Hble 3Ha4YeHWs N4 obnerveHus KOHTPONA HOTHKH,
KOTOpas YIPARMACTCH OT KACKAIOB BBICHIErO MOpsji-
Ka cuérynxa.

KoHTponenpurogHocTs SRISIETCH TOPazfo nydiied,
€CJIM CYETUMK LenH pasOuT Ha Hebonblone cuéTHLIC
nenouke (BO3MOXKHO He Gomnee, yeM Ha 10 kackagor),
KOTOPBIMM MOMKHO YIPaBIAT: WHAMBHAYAIBHO, HAK
€C/IH CUETYHK LenHM MOXKeT ObIThb 3arpyeH uepes
nporpaMMHbIe CPeAcTBa KoHTpous. Ilporpamma KoH-
TPOJAA MOXET 3aTeM MIPOBEpPHTH cpabaThIBaHHE JIOTH-
KM, koropas paboraer or kackajos cuérumka ez no-
TEPU MOZENUPOBAHHA M TAKTA KOHTPO/A, KOTOpbIE
OyoyT TpeboBarh CHHXPOMMITYJBCOB MO BCCH uenu
CuéTuMKa.

3.5.3.4 CamoanarHocTuka CaMOOHAarHOCTHKA HHO-
roa obycnoBieHa HEMOCPEACTBEHHO KOHTPAKTOM,
nubo BropuuHsMH TpebopaHnamu. CrenyeT npopec-
TH TIUATCNBHEIA aHamu3, 4ToObl OIpEeNenHTh, Kak
pearH3oRaTs 3TH Tpebosanw.

Yacto mMoayns He WMeeT (YHKIMH, KOTOpas cama
npucnocobieHa AMA caMOAMATHOCTHKHM HAa YpPOBHe
MOJYNA, HOo Hebonplliad rpynna Moayned, B3sras B
Onoke, caMa npucrnocodieHa A Xopollell RHarHo-
ctuxd., Hanpumep, cnoxnaa ¢yHkuus OvlcTporo
npeobpazosaHus @ypee (BIID) moxer OGwitk pac-
NpOCTpaHeHa Ha CoeOWHEHHBIE Moxynu. [Ipobnema
CAMOIMAIHOCTHKE MOMET OBITH CIIOWHA JUTH KAKOIO-
1160 0gHOTO MOMYNA, HO OHA MOXKET CTaTk OYCHB
nErkoii npu pa3paboTKe CXEMBI, KOTOpas JUAarHOCTH-
pyeT Beto GyHkuuo GbleTporo npeobpazopaHus dy-
pbe.

nyGuaa HeoGXOZHMOA CAMOIMATHOCTHKH OOBIYHO
ofecnevnBaeTca NOCPEICTBOM 3aMEHAEMOTO IMHHO-
ro Grnoka, KOTOpBIH M3MEHAETCA B 3aBHCHMOCTH OT
TpeboBanMi. J10 MOKeT OBITH HATErpAILRHAL CXEMA
MU CEKLHS JIEKTPOHHMKH B 3aBHCHMOCTH OT KOH-
TpakTa, PYHKIHEH cCXeMBI HIW MOAXONOM K YPOBHIO
TMOIIEPKKH AMMapaTypsl B paboueM COCTOAHUN,

Jna caMoAMArHOCTHKW Ha YpOBHE MOZyNA MOLYnb
00BIMHO MPUBOIAT B COCTOAHHE KOHTPOJBHOTO pe-
aHuMa paboThl H 3aTeM HAa BXOJ MOAYJA NOAANOT H3-
BECTHYI0 COBOKYMHOCTb KOHTPOJBHBIX CHTHAIOB U



Maii 2003

CPAaBHHBANOT PE3YNbTATBl € XPAHAUMMCH B TTAMATH
HaBopoM OKHIAeMbIX OTKIMKOB., ECIIH pe3ynbTath
HE COOTBETCTBYIOT OXHIACMBIM OTKIIMKaM, TO 3TO
O3HAYAET OTKAa3 CAMOKOHTpoad moayni . HMmerorca
MHOTHE BapHALMK JTol cxeMbl. HekoTopele npume-
pBI:

1. Berpanpanue Moayaa B ST 00paTHOM CBAH ¢
KOHTpOJEM pPe3ynbTATOB MOCNE 3apaHee 33/1aH-
HOTO KONHYECTBA HHK/IOB.

2. TlpumeHeHHe cneuUaIbHON KOHTPONBHOA CXEMBI

Wik OJ0Ka NeHTPATBHOrO Ipoileccopa Amsd CTH-

MYAHPOBAHHSA H CPABHEHUA CHIHATY Pl OTKIMKOR

¢ W3BECTHOM KOMOWHALIMEH.

BrINOTHEHWE CAMOKOHTPOIS MOIYIEM IPH Ipo-

KPYTKe M 33T¢M 1104a4a PesynbTaToB Ha ApYroi

(MMarHoCTHPYEMBI) MOAyYNL ANs CBEPKH OTKIIH-

KOB, H T.1,

ud

3.5.3.5.0uanveckne mcnsiTanun  Obopynosadue
Ins GYHKIMOHAILHOrO UCTIBITAHHA MOOYJA OGBIMHO
ouedr Joporoe U Tpebyer BLICOKOro MAacTEPCTBA
nepcoHIa WA 06cnyRkuBaHAA. ECIH KOHTpoIenpu-
roJHOCTHL MOIVIS HeAOCTAaTOMHA, TIPOLEAYpa HCIibl-
TAaHWIl MoxkeT ObiTh OueHbL Joporoil. Mmeercsa wue-
CKOIbKO NMpOCThiX (H3NYECKUX COOOpaxeHUH, KOTO-
phle MOTYT COKPAaTHTH BpeMsA HanaIkd H, CICN0Ba-
TensHo, 06IHe 3aTPaThl Ha HCTIBITAHHUIL.

OpueHTaLHs MONAPHBEIX KOMIIOHEHTOB JIOMKHA OBITH
YHUPUUHPOBAHHOH AN TOro, 4TodK OnepaTop He
ObIn cOAT C TONKY KOMIOHEHTaMH, OpHEHTHPOBAaH-
Hevy Ha 180° Mo cpaBHEHMIO ¢ APYTMMH KOMIIOHEH-
TAMH MOIy/s, HenonsapHele KOMUEOHEHThl BCE emé
HYXKIOAOTCK B HAeHTHHKALMH NEPBOM0 KOHTaK-
Ta/BbIBOAA ¢ TEM, YTOOLI ONESPATOP OPUEHTUPOBAICH
OpY pa3MEUICHMH 30HAOB, KOIJA B PYKOBOACTBE MO
NpPOrpaMMHLIM CPeCTBAM YKA3BIBASTCA MECTO 30H/2
A1 KOHKPETHOrO KOHTAKTA.

KORTpONBHBIE COeAUHUTENK OoMee NPeanoYTUTE b=
HBI, HEXKEIH KOHTPO/ILHEIE TOYKH, I8 KOTOPLIX Tpe-
OYI0TCH KOHTPOIBHbIE KIEMMBE MITH TMOJCOeHHEHUSA
KOHTPO/ILHBIX NpoBOA0R, OMHAKO KOHTPOIBHEE TOY-
KM, TAKME KaK TIOACTYNEHbKH BBIBOOB (BBICTYIIAIO-
I[as 33 TOpell BBIBOJA KOMITOHEHTA YacTh KOHTAKT-
HOW MIOIWEAAKH — TpUMeYaHie NepesoIIuKa), npei-
NoYTHTENbHEe (UKCHPOBAHMA 3@KHMOM BHIBOJA
KoMnoHeHTa. ECH MOACTYEHBKH ERIBO/OB HCIOMB-
3YIOTCA ANA TIPOMEKYTOYHOrO KOHTPOMS , TAKOTO KaK
onpemeneine noAGOPHONO PE3UCTOpa, Npemrosara-
eTCH, YTO NOACTYNEHBKH OCTATCA [10CTIE MOHTAXKA
noao0paHHOrO KOMIIOHEHTA, DJTO [IOMYCKAET Mpo-
BEPKY MOI0OPAHHOTG KOMIIOHEHTA O3 NepeyCcTaHoB-
K¥ MOy,

CHrHaIs!, KOTOPbIE HEAOCTYTHEI 18 30H0B (Takne,
KOTOpPBIE MOIYT CUydaThcA 14 O¢3BhIBOIHEIX KOM-
MOHEHTOB), MOTYT CYLIECTBEHHO YCNOXKHHThL IIpO-
onemel nokanuzainu jgedektos. Ecnd He wenonb3y-
OTCA  PerucTpbl  CKAHHPOBAHUS, PEKOMEHIYyeTcH,
qTo6BI KakELi curHan umen rae-nubo Ha nevarHoi
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njpare MOJAYNA KOHTAKTHYH NOWAAKY WIH KOH-
TPOJBHYIO TOHKY, TJIE 3TOT CHTHAN MOXHO NPO30H-
AHpOBaTh. Takxke PeKOMEHAYeTCR, UTOOB KOHTAKT-
Hbl¢ TUIOLMANKH, HMCOOAR3YEMBIC KaK KOHTPOIbHBIC
TOYKM, PAacmOJIaraiuck Ha KOOPAMHATHOW cerke H
pasMEmAINCE TaK, 4ToObl Bee 30HAB! OBINH AOCTYII-
HBI JUTA BTOPMHHOH CTOPOHBI NMEYATHOMH [1aThi MOJYy-
1. Ecnu HerozMoxkHO obecneyuTs 30HAHPOBAHEHE
KakOOro curHana, toraa (1) ToneKo BakHeHine
CHTHAMEl [JOIKHBI WMETH CIELHATBHBIE MEcTa IId
pasMelleHus 30HIOB M (2) HeoOX0AUMO YBEMUYHTD
TECT-BEKTOPEl MK CIeAyeT HCIONB30BaTh ApYTHe
METOIB! KOHTPOJSA, 9T00bI N0OKaNIH30BaTh Ae(eKT Ha
YPOBHE OZHOTC KOMIJOHCHTZ HIH HeBONbLIMOH rpyn-
TIbl KOMIOHEHTOB.

Muorue gedekTsl 4acTo o0YCIOBNEHBI KOPOTKUMH
3aMBIKAHUAMM MEX/JY BbIBOOAMH COCEAHHX KOMIO-
HEHTOB, ME&XIY BBIBOJOM KOMIIOHEHTA M MPOBOIHU-
KaMH BHEIIHHX CNOEB MEUATHOW MNAThl MIH MEKIY
IByMA MPOBOJHHKAMW HAPYKHBIX CITOEE ME4aTHOR
mnaTsel. OH3NYECKas KOHCTPYKIHA OOMDKHA aHAIM3H-
poBaThCA MO 3THM OOLIMHBIM TTPOH3BOACTBEHHBIM
JedexkrtaM H He JOIDKHA 3aTPYIHATE JTOKATHM3AUUIO
jteekTa M3-38 OTCYTCTBHA JIOCTYTIA [NA IIpoxofa
curnana. JIna OpUroqHoCeTH KOHCTPYKUHH K BHYTpU-
CXEMHOMY KOHTPOMIO KOHTPOABHBIC ITOUIAOKH AJiA
30HMOB AODKHBI BBITE PACMOTOXKEHBL B KOOPIAHHAT-
HOH CeTKE € LEbl0 MCTIONb30BaHMA aBTOMATHYECKO-
o 30HIHPOBAHUA.

s snexTpydecKHX XapakTepHCTHK HHoraa Tpeby-
eTca pasfieneHue cxemel No GYHKIHAM, BOIMOMHO
LAQpOBOi YACTH OT aHANoropoi. BaXHOCTH MCObI-
TAHHH TAKKE MOMOKET ¢ (PHINIECKHM paz/IciCHHEM
nenoxoxux ¢ynkuui, [lpasunsHoe pazeieHHe He
TONBKO CXEMB], HO TAKKE KOHTPOJIbHEIX COESAMHUTE-
neil Moxer NMOMOYb YIYYINYThH KOHTPOIENpPHIrof-
HocTh. KOHCTpyXumu, cofepikammue UWQpPOBbIE H
AHAJIOTOBLIE CXEMBI C BBICOKMMH XapaKTEPHCTHKAMU
MOFyT TIOTpeGOBaTh TECTHPOBAHHWA Ha IBYX HAK Oo-
nee rpynnax MCNbITaTenbHOro obopynosaHus. Paz-
Je/leHHe CHIHANOB TIOMOXET HE TONBKO HCMONL30-
BAHHIO KOHTPOJILHBIX KOHTAKTHBIX TTPHCTIOCOOTEHHI,
HO M ONEPATOPY B OTIAAKE MOy,
[IprcnocobieHns Kak ANA BHYTPHCXEMHOTO KOHTpO-
a8, TAK W A8 (GYHKUMOHAIBHOIO KOHTpPONA MOTYT
OKa3blBaTh CYHISCTBCHHOE BIIMSHME Ha 3aTPATHl Oe-
HeKHBIX cpeiacTB. OOBMHO MUIA BCEX CXEM HCTONb-
3VIOTCA TUTaThl CTAHAAPTHONO pasMepa WM IUIAThl
HeCKONbKHX raBapuToB. OOBIMHO TAKKE MCITONIB3YET-
cA O/THO WM HECKOINIBKO npucnocobnenuil. CosgaHue
KOHTPONMBHBIX MpHCocobneH il MoxeT OpITh A0po-
FHM, TAKXKE Kak pelleHHe npobnem wyMoE B MpH-
¢rocobneHuax HIH HacTpoiixa MpucnocoblieHu ¢
KOHTPOJNIBHBIM CTeHIOM. ECNH KOHTPONBHBIC HPH-
CTIOCOBICHAS CTPOEKTHPORAHB! HENPABUIIEHO, TO 3TO
He - JacT BO3MOXKHOCTH BBLIOJHUTE TOYHBIE H3MEpe-
HHUA Ha INaTe mpy HermeiTaHuax. O0RYHO MHOTO YCu-
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NHHR TPATHATCH Ha CO3[TaHHE KOHTPOJIBLHBIX TIPHCIIO-
cobneHuii B HaASKIe Ha TO, YTO MPHCIIOCOONEHHS
OyZyT NpUMEHATHCA ANA BCEX KOHCTPYKUHI MOIy-
neil Ha nevarHstx fnarax. [TosroMy orpaHuyueHMe U3-
38 KOHTPONBHBIX NpHcrIocobreHHil caeIyer YHHThbI-
BATE ITPH TNPOSKTHPOBAHMH MOJY/IA HA TEYaTHOH
nnare. Orpaduvenus ansd fnpucriocobneHud Moryr
ObITb CYLUECTBEHHBIMH, TakuMH Kak (1) TpeGosaHue
PA3MCIICHHUA 3CMIIH ¥ TIHTAHHA Ha OQNPCACIICHHBIX
IITRIPAX COCHOHHHTENA, (2) orpaHUueHHs IO pacho-
NO>KEHMID HCIIONb3YeMbIX WThIpei 1na GbicTponeit-
CTBYHOUIMX CUIHANOB, (3) OrpaHMUYEHHA TO IITBIPAM,
KOTOPbIE MOKHO MCIONB30BATH AT CUTHANOB ¢ HH3-
KHM YPOBHEM UTYMOB, (4) OrpaHHYeHHs 10 MOILHO-
cTH, {5} orpaHH¥eHHA MO TOKY W HANPMKEHMIO Ha
KA JIOM ITRIPE H T. 1.

3.5.4 BuyTpucxeMHblil KOHTpPOabL MoayJdeil HA Tie-
YATHLIX TIATAX

BuyTpUCXeMHBIH KOHTPOJIL HCTIONB3YeTCA Ad o0Ha-
pyxenus K3, paspbiBoB, HEMCTIPABHBIX KOMMOHEH-
TOB, MEPSBEPHYTHIX KOMIIOHEHTOB, IUIOXUX KOMIO-
HEHTOB, HeMpaBWNbHOH cOOpKH MomyneH W Ipyrux
NPOU3BOACTBEHHBIX  JNedekTos. BHYTpHCXeMHBIH
KOHTpONb HE NpefHa3sHayeH HH And oOHapy)KeHWA
IPaHM4HBIX MNPEAENOB, HH ANA NPOBEPKHU KPHTHME-
CKHX BpEMEHHBIX [MApaMeTpoB, HH JUIf OPYTHX JMeK-
TpHIECKHX (yHKLMH CXEMBIL,

BHyTpHcxeMHBIH KOHTpOnb UMGPOBLIX MOAyfeH
MOMKET BK/IOYATh [POLECC, KOTOPLIA HM3BECTEH Kak
obpatHoe ynpasnenue (backdriving, cm IPC-T-50).
OGpatHoe ynpaeneHWe MoeT OBITH NpHUHHOR A7d
reHepauiy AeMEHTOB, 4 KOHTPONbHBIH CTEH, MOXKET
HMETE HEAOCTATOYHOC YIPAaBJIEHUE JNA BbIBSICHHA
3NeMeHTa W3 pexuMa UHKTHpoBaHus. O6parHoe
YOpaBNeHHE MOKET BHINOJIHATHCH TONBKO B KOHTPO-
NMpyeMbI¢ MEPUOJBI BpEMEHH, HHA4Ye TOHUKA COEIM-
HEHHSA KOMITOHEHTa (C TNeperpy’eHHBIM BBIXOIOM)
OyneT meperpeBaThCS.

JByMsa ocHOBHBIMHM npofneMaMu NpH NPOEKTHPORA-
HUM TeqaTHoH MnaThl ¥ MOAYIA HA Me4YaTHOoH mnare
I BHYTPHCXEMHOI KOHTPOJENPUIOIHOCTH ABNAET-
¢ KOHCTpYHMpOBaHue ¢ obecieueHHeM COBMECTHMO-
CTH OPHCIIOCODNEHUS A/ BHYTPHCXEMHOTO KOHTPO-
78 ¢ IEKTPHYeCKOH cxeMoil. JTH TeMBl moapodHo
ofcysxalwTed B cAEAYIOIMUX NoApa3aenax.

3.54.1 KonTaxtupyomee npucnocodjeHue a8
BHYTPHCXEMHOI¢ KOHTpoasi  KoHTakTHpyromue
npucnocobnenya ANA BHYTPUCXEMHOTO KOHTPOJIA
00BIYHO HA3BIBAIOTCA TIpHCIOCOGIeHHAMH THOA "10-
ke TBO3JACH" (MroNpUATHIME ajlalrTepaMu). Ajarrrep
ABOACTCA . YCTPOHCTBOM ¢ IPYXUHHBIMH - KOHTAKT-
HEIMH 30HIAMH, KOTOPblE KOHTAKTHPYIOT € KaXdoH
y3n0BoOH TOYKOH nnarel opuw ucneiraHuax. Jis cos-
JaHMA ajanTepaM OMAronpHATHLIX YCNIOBHH Mo KOH-
TPOJIUPYEMOCTH 1IPH NMPOCKTUPOBAHUU TOIONOTHH
neyatHo#t IIatel MoAyiA clenyeT cobniogath cie-
IOYIOUINE YKaZaHUA:
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HHaMETp KOHTAKTHBIX MIOMAA0K MCTALIHN3INPO-
BAHHBIX OTBEPCTHH WITH NMEPEXONHEIX OTBEPCTHIL,
HCIIONB3YEMBIX KaK KOHTPOJIBHBIE KOHTAKTHBLIC
MNOIIAAKK, 33BUCHT OT pasMEPOE OTBEPCTHS
(cMm.9.1.1). Imamerp KOHTAKTHBIX TMNOILAAOK,
HCTIONB3YECMBIX CMICHIHATLHO JITA 30H4a aJanTepd,
nomxed ObiTh He MeHee 0.9MM. Ha nmnarax mio-
mianeo 10 7700 MM® JONYCTHMO MCMOIB30BaTh
AUAMETP KOHTPOJBHBIX KOHTAKTHBIX TJIOIIANOK,
pasHEHT 0.6 MM.

3a30pbl BOKPYT KOHTPOJNBHOTO 30HIA 3aBUCAT OT
npotiecca cBopkn. Mecra jand 30HAA JODKHBL
MMeTb 3230p, paBHbIi §0% OT BRICOTEL COCEHErO
KOMIOHeHTa MUHEMYM 0.6 MM M MakCHMyM
5 MM {cm. Puc.3-2).

BricoTa KOMMOHEHTA HA MIATE CO CTOPOHBI 30H-
Ja He NOoMkHa npeBbluate 5.7 MM. Bbicokue
KOMITOHEHTEI MOTYT MOTpefoBaTk BERIPE3OR B
KOHTaKTHOM rpucnocotnenun. KoHTpoibHble
KOHTAKTHBIE IJIOIANKH JOKHBI OBITH pacHono-
KCHbI Ha YAAJICHHH 5 MM OT BBICOKHUX KQMIIQ-
HEHTOB. JTO 0DecnedyuT MONMyCcKH Ha oOpaloTKy
IpH H3TOTORIICHHY KOHTAKTHOTO ]TpHCl'[OCOﬁHe'
Hus (eM. Puc.3-3).

Hn koMIIOHEHTEI, HH KOHTPOJBHEIE KOHTAKTHEIE
INIOWAAKY HE JOMKHBI pacloNaraThCsi B 30HE
3 MM OT Kpaén NeyaTHOH NIaThl.

Bce KOHTPONLHBIE TUIOIIANIKH ANA 30HA0R JOMK-
HbI OBITH MOKPBITH MPHIOEM HITH HEOKHCIIANO-
IUMCs MPOBOJAIIMM MOKpBITHEM. KOHTpONbHEIE
KOHTAKTHBIE IUIONIAJIKH HOIKHBI OBITE CBOOOHDI
OT NAANBHOIM Macky M MapKUPOBKH.

30HOBI YCTAHABIHBATD TONMBKO Ha KOHTPOJIBHBIE
KOHTaKTHBIE MIOWAAKH WM NEepeXoOHbie OTBEP-
CTHSL, HO HE Ha KOHTAKTHI/3y0waThie BMaIUHBI
[I0BEPXHOCTHO-MOHTHPYEMBIX KOMIIOHEHTOB (CM.
Puc.3-4). JlaBneHue KOHTAKTA MOMKET BBI3BATh
pPa3pbIB CXeMbl WM Cienars "xopomuM” xono-
HOE NasgHOE COeAMHEHHE.

HeobGxoaumo uzberars yCTAHOBKM 30HIOB Ha
obeux cropoHax medaTHoM mnatel. Hemosnbio-
BATh NEPEXOAHBIE OTBEPCTHA KAK KOHTDOJLHBIE
TOYKH HA OOHOIH CTOpOHe, T.e. HAa HIXKHell cTO-
POHE INaThl (CTOpOHA MAaThl 63 KOMIOHEHTOB,
nuHo CTOPOHA IIATHI, MOJIBEPracMas nmaMke Bon-
HOM ropavero NpUITOA 1/ MOIYNeH, H3TOTaBNH-
BAEMBIX MO METOAy CMELIaHHOH TEXHOJOTHH).
I10 obecneuMBaeT HANEKHOCTE M MEHbIIHE 3a-
TpaThl HA H3TOTOBIEHHE KOHTAKTHOrO MMPHCIO-
cobnenmus,

[lo BO3MOKHOCTH KOHTPONBHBIE KOHTAKTHbIE
IUIOLANKY [OMKHBl PacloNaraTtbes ¢ 1UaroM
2.5MM, UTO IOIBOJIWT HMCHONB30BATH CTAHAAPT-
HEIe 30HAbI ¥ OoNee Haa¥KHOE KOHTAKTHOE MpH-
crniocobneHue.

He WUCTIONB30BATE KOHLEBBIC [IE€YATHBIC KOHTAK-
TBI IUTATEL B KaYeCTBE KOHTPONBHBIX KOHTAKTHBIX
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10.

1.

AIOmAanoK. 30JI09EHBIC KOHLEBBIE KOHTAKTHI
INaThl JIETKO [OBPEXKIATCA KOHTPOJIBHBIMH
30HOAMH.

KOHTpONbHbIE KOHTAKTHBIE IITOMIAAKH CICHyeT
pAaBHOMEpHO pacrofiaraTh Mo MOBSPXHOCTH e-
yaTHOH Inarsl. HepasroMepHOe pacupenencHue
KOHTPONTBHBIX KOHTAKTHBIX IUIOLIANOK WM HMX

. KOHIEHTPAUHA B OOHON 30HE MEeMaTHOH MuaThl

TMPUBOAMT K W3ruly MIaThl, HEHCIPABHOCTAM
NpH 30HIWPOBAHHH W mponeMaM BakyyMHOTO
YIUTOTHEHUA.

KoHTpoNbHBIE KOHTAKTHBIE [UIOAIKH JODKHEL
HMMETh BCE Y3I0BBIE TOUKH. Y370Bad TOUKA ONpe-
JeAseTcd Kak ANeKTPUYECKOE COSOHHEHWE ABYX
unu Gonee KOMIOHEHTOB. KOHTponbHBEIE KOH-
TAKTHBIE [ITOManaKK TpebyoT obo3HaueHHs (MMa
CHPHAIA Y310BOH TOYKH) MOA0KEHHA N0 ocAM X-
Y 0o oTHoumicHWio K 0a30BOM TOUKe NEYATHOH
[I1aThl ¥ UX MECTOMONOKEHUA (onucanue, Nno Ka-
KO CTOpOHe Me4YaTHON [IaTel PpacloaokKeHa
KOHTPOJIbHAA KOHTAKTHas IUIOMaAKa). ITu daH-
Hple TpeOyroTcad #AA CO3JaHHA KOHTAKTHOTO
npucnocoGneHna Molyneld, H3TOTOBICHHBIX TT0

12;
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TEXHOMOTHH MOBEPXHOCTHOTO WIH CMELIAHHOIO
MOHTaXA

Mo/yNH, H3rOTOBIEHHBIE 110 TEXHOMOTHH cMe-
LIAHHOTO MOHTAXA, Y IJATEl MOAY/IeH ¢ KoMIOo-
HEHTAMY, ILTEIPEBRIE BBIBOJhI KOTOPBIX paciic-
TOKEHBL B KOOPIMHATHOH ceTke, 00ecneyuBaoT
A0CTYN U KOHTPONA HEKOTOPBIX Y3MOBBIX TO-
YyeKk CXEMBl HAa CTOpOHE 3anadHbIX LUTBIpEH.
[LITbIpeBbie BEIBOJABI KOMIIOHEHTOB M HEpeXo[-
HBIE OTBEPCTHA, MCIOIB3YEMEIE B KaleCcTBe KOH-
TPOMBHEIX KOHTAKTHBIX ILIOIAMOK JOMKHDB] OBITh
HaeHTHPUIMPOBAHEl 0003HAYEHHEM MONOKEHHS
Y3IOBBIX TOYEK cXeMb! no ocaM X-Y 1o oTHO-
WeHHK K GazoBoil Touke nedaTHoil nnarel. Mc-
MONB30BAHAE 3aMafAHbIX MOHTAKHBIX TIOMWANOK
KOMMOHEHTOB U COEAMHUTENEH B Ka4ecTBE KOH-
TPONBHBIX TOUEK YMEHBIIAET KONMYECTRO CO31a-
BaeMBIX KOHTPONEHBIX KOHTAKTHBIX MIOUIAJ0K.

] .
0.6 mm ¢.6 mm

!

KOMMNOHEHNT

cpoGonuax loHa

0.8 mm crofonian ona

amm L

Bia
CBepxy

PC-222132

Puc.3-2 Cpobonsad 30Ha KOHTPOJILHOH KOHTAKTHOH IJIOWAAKH 15 KOMIIOHEHTa
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'

Bricors
KOMIIOHEHTS Craofionan
>5,7TMM io1a

5 mm

Smm
BoicokHii KoMBonent
¢BoboaHan 10Ha

PC-ze21-3-%

Puc. 3-3 CroGonHas 30Ha KOHTPOJIBHON KOHTAKTHOM MTQILANKM A14 BRICOKHX KOMIIOHEHTOR

Mpumencite

Henpagiasioe Henpasiasuoe

[pasunssoe Ipasinsiioe

PC-2225-%-4

Puc.3-4 3oHnupoBaHHe KOHTPONEBHBIX KOHTAKTHBIX
TLTOIHAIOK

3.5.4.2 DuekTpHYecKHe ACTIEKTHI BHYTPHCXEMHO-

ro kouTpoas JIns cosganus GnarolpuATHBIX Ycio-

BHil M0 BHYTPUCXEMHOH KOHTPOICOPUIOQHOCTH [IpH

pa3paboTKe TOMONOTHH MEYATHOW IUIATBl MOIYIS

AOMKHBl YYHTBIBATHCA CHSAYIOLIME SICKTPHUYCCKHE

ACTIEKTBI:

1. IlpoeopHrle THHUM YIOpaRNeHNAS Nepegaded CUr-
HaloB He JO0MKHBI MATH HEMOCPENCTBEHHO OT
IThipeH Ha 3eMawo, V. WIH oOumi pesuctop.
OTKNIOUEHHBIE JIMHUKM YTIPABICHWA HA KOMIIO-
HEHTE MOTYT c[elaTh HEBO3IMOXHLIM NpHMeHe-
HHE CTAHMAAPTHOHW OMONHOTEKHM BHYTPHCXEMHOTO
koHTposiA. CrenManbHel! TeCT YMEHBIIAET OXBAT
Oed)eKTOB ¥ yBERWYHBACT 3aTPATHI HA [IpOrpam-
MY.

2. Jlna BHYTPHCXEMHOTO KOHTPONA MpeANmovTH-
TENBHBI YCTPOHCTBA ¢ OJHOHANPABNEHHBIM BXO-
JOM M BBIXOJaMM C TpeMa cocTogHuamHu. OcHO-
BaHUAMHM ITA TPUCTAOUNBHBIX BBIXOIOB ABJIAIOT-
es: (1) KOHTpONBHBIE CTEHAB! WMEKT OrpaHH-
YeHHOE KOMHYeCTRO HanpaencHHil, (2) npobGne-
Mbl 00paTHOrG ynpaeneHua HcuesHyT H (3) yn-
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poctHTes cosganue nporpamM. Hanpumep, 3a-

TpaThl Ha MpPOrpaMMy YMEeHbLHATCA s IMpo-

rpaMMupyeMoil Mmarpuunoii moruku (PAC) ¢

TpUCTaOMABHBIMH  BbiXOAaMu. HMcenonsiosaHue

PE3EPBHOTO BXOHA ANd MOJKIOYEHUA AOMOIHH-

TEABHOM0 HArPY30MHOIO COHNPOTHBICHMA, KOTO-

poe OyaeT BKIIOMATH HOPMANIBHOE CpabaThIBaHHE

Ha BEPXHEM YPOBHE M TPUCTAOMILHBIC BBIXOIBI

YCTpoHCTBA HAa HHXHEM YPOBHE.

BeHTUnbHBIE MATPHUBL ¥ KOMIOHEHTH ¢ 0OMb-

[IHM KOJIM4YECTBOM KOHTAKTOR HE NPUTOIHEI ILITA

BHYTPHCXEMHOr0 KOHTponsA. O0parHoe ympasine-

HHe He fABIAeTcA npobneMoil s OXHOTO KOH-

TAKTa, HO AA OONBIIOTY KONHYCCTBA KOHTAKTOR

obpaTHOe yNpaBlAeHYe HMEET OrpaHuyeHuA. Jns

BCEX YCTPOWCTB € TPUCTaOMABHBIMH BBIXOAAMH

PEKOMEHIYETC NHMHHA YIpaBleHHA WIH OIHO

HAMPARICHHE.

4. JocTyn ¥ y3/OBBIM TOYKAM H HEBO3MOKHOCTD
OXBATHTh BCE Y3/I0Bble TOYKH NMPH NPHMEHEHHY
CTAHAAPTHBIX CTEHAOB BHYTPHCXCMHOTO KOH-
Tpons #ABNAETCA yCHIMBaroulelica npobneMoii.
Ecnu craHpapTHEIE METOABI KOHTPONS HE MOTYT
ObITE HCIIOIBL3OBAHBI A7 ONpeaeIeHnu 1e(heKToR
MOBEPXHOCTHO-MOHTHPYEMOTO KOMNOHEHTa, TO
JOIKHBI ObITh pa3paboTaHbl ANBTEPHATHBHEIE
METOIBI KOHTPOJIA.

(5]

Ina mopyneil Ha NeYATHBIX IUIATaX, HATOTOBJIEHHBIX
M0 TEXHOJOrHH MOBEPXHOCTHOTO MOHTXA, JOIDKHEB!
OBITL pa3paboTaHbl ANBTEPHATUBHBIC METOIMKH HC-
MBITAHHE C OrPAHMMEHHBIMH Y3T0BBIMH TOYKAMH.
ITpuMepoM 3TOro sBIACTCHS TECTHPOBAHME, MPH KO-
TOPOM IUIATA DAcUNEHAETCA MO COBOKYITHOCTHM
CTPYNIHPOBaHHBIX KommoHenToe. Kawaaa rpynma
JODKHA HMETh YHPABIAKIME JIMHAK (JN8 KOHTPO-
JEMPUTrOHOCTH) U KOHTPOJIBHEIE KOHTAKTHBIE TUTO-
WAAKA T IEKTPUYECKOTO OTKIKOHEHHS CPYIbI
KOMIIOHEHTOR OT JAPYTHX KOMIOHEHTOBR WM TPy
KOMIIOHEHTOB B [TPOLIECCE TECTHPORAHMA.
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JlpoyruM anbeTepHATUBHBIM METO0M TECTHPOBAHUA C
LENBI0 BRISBICHMA pa3pbiBoR Uenei, K3 u npasmns-
HBIX KOMIIOHEHTOR ABIAETCA METOJ IPAHHYHOTO CKa-
HYpOBaHHA. DTa BCTPOEHHAA CXEMa [N TeCTHpOBa-
Hus (OnekTpoHHbIl aZanTep) CO3RAET YCHIIEHHBIH
UMIIYIIBC HA YYacTKe MOJyns C TOBEPXHOCTHBIM
MOHTZKOM. TpeOoBaHUA K MPAHHYHOMY CKAHHPOBA-
HUIO M3N0keHE! B cranaapte 1149.1 1IEEE.

3.5.5 Mexanuieckne TpedoBaHHS

3.5.5.1 OpnorunHocTh coenuHuTenek KoHTakrHbie
[pUCTIOCODIEHUS A7l TECTHPOBAHHS HanbojIee 4acTo
CKOHCTPYHMPOBAHB! A aBTOMATHYECKOTO HITH MOJY-
ABTOMATHYECKOrO COWISHEHHA COeIMHUTENeH, pac-
MOJIOKEHHBIX HA MEYaTHOH MmiaTe, WIM MOAYJEH Ha
NeYaTHLIX [IJIATAX C KOHIEBBIMH KoHTaxramd. Co-
EOMHUTENH JO/DKHB! ObITh pa3MelieHbl /11 BO3MOXK-
HOCTH GBICTPOrO COMMEHEHHA M A0/DKHBI OBITH OIN-
HAKOBEIMH M COBMECTUMBIMM (CTAHZAPTHBIMM) IO
OTHOIIEHHI) K TIEYATHOH IUIaTe OT OJHOH KOHCTPYK-
UMK K Apyroid. AHaROTHYHBIC THTIBI COENMHHTENEH
JOMKHE! UMETh KU, JHOC clefyeT HMCIoib30BaTh
rEOMETPHI0 MeHaTHBIX AT jii obecredeHHs npa-
BH/JIBHOTO COYICHEHHSA W TIPENOTBPAILEHHS SNEKTPH-
9eCKOTO MOBPEXISHHS CXEMBI,

3.5.5.2 OauoTHIHOCTL pa3MelieHHA KOHTAKTOB U
YPOBHH CHTHANOB B COSTMHHTENNX PacnionoxeHue
KOHTaKTOB B COSIMHHUTENE HOIDKHO OBITh OAMHAKO-
BBIM I YPOBHEH MWTaHMS NOCTOAHHOIO M Mepe-
MEHHOTO TOKOB, OBIIMM 114 MOCTOAHHOrO TOKA W
3eMITH IIACCH. T.e. KOHTAKkT HoMep | BCerna coeanHs-
eTcst ¢ TEM ke CAMBIM KOHTAKTOM OTHOCHTEITBHO
TOUKM TIMTAHUA CXEMbl JUIE KakJ0H KOHCTPYKIMH
nnathl. CTaHgapTM3alMsa pacmoIOKEHHA KOHTAKTOB
CHH3WT 3aTparsl Ha KOHTaKTHOE TpHCHocofneHHe
OISt TECTUPOBAHMA W OOGJIETHHT AUATHOCTHKY .
Curuansr ¢ OonpliMM  paznuuueM M0 BENHYHHE
JOKHBL OBITH OTAE/IEHE] AT MUHUMH3ALMN NIOMeX.
JNordweckne CHTHaNbl JOMKHBL DPA3MEINaTeCA  Ha
OpPEIBAPHTENEHO YKA3aHHBIX KOHTAKTAX COEIMHHTE-
A,

3.5.6 DaexTpH4eckne TpeboBanns

3.5.6.1 HcneiTaHud HeCMOHTHPOBAHHONH NJIATHI
HcnpiTaHHA HECMOHTUPOBAHHOH IUIAThl  A0JIZKHbBI
BLIIOIHATLCA B cooTeeTcTBUK ¢ [PC-9252. Ecnu nna
HCIBITaHdii OyAYT HCHONB30BATECA JAHHBIE, YKa3aH~
Hele HA nofe Yeprexa, Gopma m MO 0Bpazuos B
3ToM Cayuae OyayT OmpefensiTbea BHIOPAHHBIM Me-
TOAOM KOHTPOJIS,

McreITanns  HECMOHTHPORAHHOH TEYaTHOH ILIaTH
BLITONHAIOTCA MOCTABIMIMKOM M BKJIKYA0T POBEPKH
LENOCTHOCTH CXEMBl, COMPOTHBACHUA W3OMALHK H
3NEKTPUYECKOi NPOMHOCTH M30MALMA. IlocTaBILnKH
MOIYT TAKXKE MPOBOAHTE HCHLITAHHMA JUIA MPOBEPKH
uMIegaHca cxeMbl. HMcnblTanua HA HENOCTHOCTH
CXeMBbl BBIMONHAKTCH U TPOBEPKH LENOCTHOCTH
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leneil M HaNMMYMA HEHYXKHBIX CBi3eil (0TCYTCTBHE
KOPOTKHX 3aMblkaHHi). McneiTaHNA CONPOTHBIEHNA
H30MSIHN U CTORKOCTH K 1EKTPHYECKON NPOUHOCTH
W30MALIH BERITIOJHAKTCA AN ONpeAcNeHHs AocTa-
TOYHOCTH PpacCTOSHUA MeXIYy [POBOOHWKAMM W
TOJHUMHBI IH3TEKTPHKA.

MMeeTca IBa OCHOBHBIX THIIA HCTILITAHMI JUIA KOH-
TPOJIA LENOCTHOCTH Ueneil: ¢ UCHOIL30BAaHHEM "30-
moToi" (3rasoHHOl) mnarel WA C UCNONL3OBAHMEM
"uHTeIeKTYasHOTO" MeToaa KoHTposs. Fpu UCTIBI-
TaHUH ¢ WCIIONb30BaHHEM ''30/10TOH" TINATEl UCIHLI-
TBIBAETCH MIATA ¢ YCTAHOBNEHHBIMH 3HAYEHHAMH
MapamMeTpoR H pe3ynbTaThl ¢f MCNLITAHHA HCTIONb-
3YHOTCH JUIS MCMBITAHHMA OCTANBHBIX IUIAT B IAPTHM.
Ecau B "3omoToit " wiate umeioTes AedieKThl, TO BO
BCEX OCTANLHBIX Tyiarax 3tH OedekTsl He OyayT on-
pencienst. TIpd BTOPOM THNE HCMBITAHMA npoBeps-
ETCH KaEJas [1aTa B COOTBETCTBMM C Tabnuuamu
cognuHeHmi. B aToM caydae He OyAyT npomyHIeHb
IedekThl, KOTOphIC MOFMH ObITh HE YCTaHOBIEHDI
PH MCTILITAHMSX ¢ UCTIONB30BaHHEM "30010TOR" Mna-
TBL

KoHCTPYKIMY, B KOTOPLIX He BCe 3EKTPHYECKHE
LIENY PACIIOIMKEHEI ¢ 0HOM CTOPOHBL [LIATh! (TI1AThI
¢ DJIYXUMH HITM BHYTPEHHHMH NEPeXOJHBIMH OTBED-
CTHAMH, ¢ KOMITOHEHTaMH Ha JIBYX CTOpPOHax W ¢ mne-
PEXOAHBIMH OTBEPCTHAMH, NEPEKPLITHIMH MAATEHBIM
PE3MCTOM, WM ILIATHI, COETHHEHHEIE ¢ 00EUX CTOPOH
TEIUI00TRONAMH) TpedyloT ycTpoicTBa ANA TIpOBeae-
HHF UCTILITAHMH ¢ TMEPEeBOPAYHMBAHHEM IUTATBI MM C
HCTIONB30BAHHEM  yeTpoficTBa "MaHUHPh MOIIO-
cka"(clamshell). Tlpu HcmBITaEMAx ¢ NepeBOpavMBa-
HHEM TIpOBEpgeTcs OIOHA CTOpPOHA TIMaThl, a4 3aTeM
Apyras Ha IBYX Pa3HblX KOHTAKTHBIX YCTpOHCTBax.
Llenn, kotopeie Tpeby0T coenuHeHNA (KOHTAKTHPO-
BaHHA) o0eHnx ¢TOopoH, He oueHUuBatoTCA. lpu ucibl-
TAHHEX € WCTONB3OBAHMEM YCTpo#cTBa '"MAaHIHPL
momocka” (clamshell) gBa KOHTaKTHBIX NpHCHO-
coOneHus oBeceTHRAIDOT KOHTAKT ¢ 00eMMH CTOpO-
HaMH IU1aThl OJHOBPEMEHHO H CTOCOOHBI KOHTPOIW-
poBaTh BCE CBA3H. JTH [Ba cnocoba HenbeiTaHHi Ho-
poXe, YEM HCNBITAHUA, BBHITOTHAEMBIE TONEKO ¢ O1-
HOH CTOPOHBI ILIATHL

Creayioimue BOpochl A0/HbI OBITE paccMOTPEHE
fepe/ HA4aIoM MPOSKTHPOBAHMA,

3.5.6.2 McnbITAHUA NPOBOISLIETe PHCYHKA 45
nopepxuocrHoro Moutaka OObMHO TIPH HCTEBITA-
HUAX HECMOHTHPOBAHHOR IUIaThl HCTONB3YHOTCA
NpHCOOCOBNSHIS ¢ MOANPYKHHEHHBIMH [UTHIPAMH,
KOHTAKTHPYIOIUMMH ¢ METAIH3UPOBAUHBLIMH OTBEP-
cTaamu. Ha npoBomAieM pucyHKe OIS IIOBEPXHOCT-
HOIO MOHTaXa, KaK MpaBuio, KOHEUHLIMH TOYKAMH
LENH ARNAOTCA HE OTBEPCTHA, A IUIOLIAIKA A Mo~
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BEPXHOCTHOTO MOHTAMa, Huxe TNPABOIATCH  BE
CTPATEruy MNpPoOBEOCHWA HMCIBITAHWA:

A. YcraHaBnuBaeTCs KOHTAKT C MEepeXOIHRIM OTBED-
CTHEM, KOTOPO€ COCHMHEHO ¢ KOHTAKTHOM Inoian-
KOl W BH3yansHO NMpOBEPASTCA LENOCTHOCTD COEIH-
HEHHA MepeXOJHOr0 OTBEPCTHA ¢ KOHTAKTHOH IUIo-
wankoit. [TepexoaHele 0TBEPCTHA MOTYT OBITh CKOH-
CTPYHPOBaHB! TAKHM 00pazoM, 4ToGbl OHH pacnona-
TaTUCh B OJHOM H TOM XE 1Uare KOOpﬂHHﬂTHOﬁ cer-
KM, 4TO CHH3HT HeoOXOOHMOCTh B CHELHANLHOM
npucnocobneHnt and Kaxdod cToponsl. nnunape
CKBOHBIX METANMUIUPOBAHHBIX OTBEPCTHIH, KOTOPLIE
UCMOAB3YKOTCA AN BHYTPEHHETO 3NEKTPUYECKOTD
COCMHCHHS, HE JIOJDKHBL IIOABEprarhci Bo3feiicT-
BHI0 ROHJOB, €CTH TOJNBKO HET YBEPEHHOCTH, HTO
YCHIIHEG BOBlICﬁCTBPUI Ha HHX HE ABIAETCH AOCTATOM-
HO HHM3KMM, 2 30HOBl HE pa3pyLIalOT LMMMHAPHL B
TOYKE CONPHUKOCHOBEHHA C© HHMH. O1H ITHIHHAPEBL
MOTYT PacTpecKaThesAd KM OTCIOMTBCA OT KOHTAKT-
HOHM NNOWAAKH HAa BHYTPEHHEM CIIOE, EClIH OHH 110/
BEPralTcs MeXaHWUeckoMy Bo3AeficTRHIO.

B. Hcneitanue ¢ MCHIONB30BAHUEM KOHTAKTHOM [L10-
wianxy. ITpu TakoM cniocode 30HIHpOBaHUA TpebyeT-
¢l CIIEUHATBHOE KOHTAKTHOE YCTPOHCTBO, NOCKONbKY
TOIANKH 711 MOBEPXHOCTHOTO MOHTAXKA MOTYT
OBITH PACNIONOKEHBI BHE IIATA KOOPOAUHATHOM! CEeTKM.
KpoMme Toro, cHcrema KOMOBKTEPHOIO MpPOEKTHPO-
BAHWUA MMO3BOJIAET PA3MENIATE KOHEYHBIC TOMKH Lierielt
IPeIHOYTHTENBLHO HAa MEPEXOIHBIX OTBEPCTHAX, a HE
Ha KOHTAKTHBIX IJIOIUAMKAX, KOTOPbIE MOI'YT MOTpe-
00BaTh COrNAacoBAHHA pa3MEUIEHMA KOHTPOJLHBIX
TOYEK.

3.5.6.3 HeobiTanne cOapeHHBIX MEYATHBIX NJAT,
HpHIPECCOBAHHBIX K OCHOBAHHIO.

ITo MeHBIIEH Mepe, HCMONB3YETCA ABa crocofa anek-
TPHMECKHX HCTIBITAHMIT:

A. PaznensHOC HCNIBITAHKE BEPXHEH ¥ HIDKHEH [pH-
NpecCOBAHHBIX K OCHOBAHHKO Tre9aTHbIX mnar. Ecou
HMeIOTC] MeTa/UTR3HpOBAaHHbIE OTBEPCTHA, ofecme-
HHBAKOILME MEXKCOSAHHEHUE ¢ OAHOH CTOPOHBI Ha
Jpyryio, To TpebyeTcs py4HOH 3NeKTpHYECKH KOH-
TPOJIL MM BUAYAIBHBIH KOHTPOJIL LEIOCTHOCTH OT-
BEPCTHA.

B. llpH ncnonbs30BaRAW yCTpoiicTBa THIA "manImMps
mosintocka” (clamshell) BepxHas U HUXHAA meYaTHbIE
matel MoryT ObITh MCMBITAHBI OJHOBpeMeHHo. Hc-
NOIE30BAHAE MIEPBOrO METO@ HCHBITAHUIE noTpedby-
eT obecnedeHMA HaHHBIMH U1 3JIEKTPOKOHTPONA
OBYX cTopoH mnatel. Ecnu cxeMa uMeeT BbIXOI Ha
ofi¢ CTOPOHE! MCYATHON TATEY, JAHHBIE IS 3eK-
TPHYECKUX HCTIBITAHHH AOKHEL OBITh paszieNeHsl 1o
KpafiHell Mepe Ha ABe HAaCTH ¢ OKOHYaHWEM Lernei B

24

IPC - 2221A

MECTEe COCIMHEHHA OJIHOH cTopoHs! ¢ apyroit. Mensi-
TAaHHA © HCIIONB30BAHHEM MPOBEpPEeHHOMH roaHoit nna-
TH OyayT obecreueHbl TAHHBIME B YKa3aHHOH BblE
thopme aBroMaTUyeCKu.

3.5.6.4 Hexoanas ToUKa

DNEKTPUYECKUE UCMBITAHUA U LMD POBLIE KOHTPOIb-
HbI¢ NaHHBIEC JOMKHB! HMETh OOILYIO HCXOAHYIO TOY-
Ky Ana oOJeryeHHsa KOHCTPYUPOBAHUS KOHTAKTHOI'O
npucrocobneHns 0/1g 3MeKTPHYECKOTO HCTBITAHHA.

3.5.6.5 HenpiTaTebHBIE TOUKH

Ecmu Tpebyercas KOHCTpyKLUMel, HCMBITATENBHbIE
TOYKH JOKHBI ObITH [IPEIyCMOTPEHEL B BHAE 4acTH
TIPOBOIAIIETO PUCYHKA M J0KHBI OBITH MISHTH(H-
LIMpOBaHBI B KOMIUTEKTE yepTeskell. [lepexoaHbie oT-
BEPCTHA, MIHPOKHE NPOBOJHHKH HIM KOHTaKTHBIC
ANOWATKH [nA MOBEPXHOCTHOTO MOHTaXA MOrYT
PACCMATPHBATLCA KAK KOHTPOJBHBIE TOYKM, HMERO-
e AOCTATOYHYIY MOBEPXHOCTh, MPHIOAHYIY I1d
30HI0B H 0DECTIEYHBAIOLIYIO LUENOCTHOCTE MEPEX0-
HbIX OTBEPCTHH, NPOBOAHUKOB U MECT NpPUCOEAHHE-
HMA BBIBONOB KOMIIOHEHTOB. TOUKKM IMA 30HIOB
JOMKHBI OBITE CBOOOIHBI OT HENPOBOOAIIMX MaTe-
PHANOB HOKPLITUA TaKUX, KAK MasNbHBIA pe3ucT MM
kOHQOPMHOE OKPBITHE.

3.6 Onenxa naauna

3.6.1 Tlnan (cxeMa) NpoeKTHPOBAHHS IJIAT

CxeMa IPOCKTHPOBAHMA OT OIHOH NIIAThl K APYroH

noykHa OBITH Takoil, 4TOOBI 0003HAYEHHBIE YHACTKH

ObUIM MIPSIHA3HAYCHBI /T BRIOIHEHUA OJHHX H TeX

we QyHKUuH, T.e. HCTOYHHK THTAHMS, AHANOTOBAas

CXeMa W JIOrHYecKas CxXeMa OOJDKHBI Paciioiararkes

KaX1ad Ha CBOEM OTpecIeHHOM YHacTKe,

310 Byser criocobCTBOBATE MUHHMU3ALHH BOKOBBIX

nepexpécTHBIX MOMEX, YNPOIUEHUED KOHCTPYKLMH

KOHTaKTHBIX Ipucriocobnenuii Ans MCNbBITAHHH He-

CMOHTHpPOBaHHBIX NEYATHBIX NiaT U cOOpOK, a TakKe

06NIEer4yeHHI0 AHATHOCTUKH [IPH IOMCKe HEeHCIPABHO-

creii, Kpome TOro, npu NpoeKTHPOBAHHH HeoOXO0H-

MoO:

e [apanTUpoBaTh, YTO KOMIIOHEGHTBI HUMEHOT BCE
HeoOXoouMble KOHTPONbHEIE TOYKM Ha MedaTRoOR
IiaTe And JErKoro AocTyla MpH 30HIUPOBAHHH C
HCITONIB30BAHUEM JIJIA UCTILITAHUH OIHOCTOPOHHETO
KOHTAKTHOTO IIPUCNIOCODNEHHA.

¢ (OOecrne4HTh pacloOXKeHHe CKBOIHBIX W MOH-
TaKHBIX OTBEPCTHH BAAIM OT KpadB NEUaTHOM ILIa-
ThI A7 00ecneyeHHs MpPH HCTIBITAHHAX HeoOXoau-
MOTO PacCTOAHWS OO KOHTAKTHOTO INIPHCIOcOOIIE-
HHsl.

o  OOecnevuTh paspaboTKy KOHUENUHHA UCTILITAHMM
InA UIAT, CIIPOeKTHPOBAHHBIX Be3 HCMomL30RaHus
KOOPIWHATHOMH CETKH.



Mati 2003

o [IpeaycMoTpeTh H3OJALMIO 3NIEMEHTOB CXeMbl
AfA oferdeHHs MPOBENCHHA UCIBLITAHMA M AWAr-
HOCTHKH.

o FEenu ato nenecoodpasHo, NpegycMOTpeTh pac-
MOOKEHHS IPYINLl KOHTPONBHBIX TOYEK H MeECT
COEIHHEHUS B OIHUX H TeX e MecTax INaThL

¢ VyecTh CTOMMOCTE AeTaneil ans mydTosoro co-
enuHeHus Ay obecneucHus nérkoii 3aMeHsl 37e-
MCHTOB.

o [Ipn MpoeKTHPOBAHUHM IINAT JU1A NOBEPXHOCTHOrO
MOHTKZ MPeayCMOTPETh TpeDOBaHHA K ONTHYE-
CKOMY KOHTPOMIO ¢ LENbH y4€Ta HEoOXOMUMOCTH
HCITOMB30BAHNA MeTOA0B U obopynoBaHHS NN OI-
THYECKOT0 KOHTPONS MO3HIUOHHPOBAHMA W BH3Y-
anbHoil nposepku (cM. 5.4.3).

KoMMOHEHTEl U4 [OBEpXHOCTHOIO MOHTaXa H HX
pacnonoxeHue TpeGYIOT CMENUATBEHOr0 PaccMoTpe-
HHJ BOTPOCOB NOCTYO2 30HAOB TNPH MCMBITAHUAX,
0cOBEHHO €¢I KOMNOHEHTEl MOHTHPYIOTCA Ha obe
CTOPOHBI MAATHL U UMEKT OueHb Bonbloe KonuyecT-
BO BBIBO/AOB.

3.6.1.1 Konnenuns njiaHa npoeKTHPOBAHHA

Ilpy MoAroToRKe IUTAHA MIPOEKTHPOBAHHS ONUCHIBA-
10TCA (PU3MHUECKHE pasMepsl W YKA3bIBAECTCA PacIio-
JIOWEHHE BCEX JNMEKTPOHHBIX M MEXAHHUECKHX KOM-
MOHEHTOB, 4 TAaKXe MNPHBOSHTCA AOCTAaTo4HO MOJ-
pobHasg cXeMa IIPOBOLNHUKOB, OCYMICCTRIAKIIHX
ANEKTPHUECKOE COC/IMHEHHE KOMITOHEHTOR, 4 1moj-
rOTOBKH JOKyMeHTaUuH | GoTol1abnoHoE.

3.6.2 Quenka 1onycTHMON IIOTHOCTH

[Tocne yTBepAEHHA JOKYMEHTALHH HA [PHHIANH-
ATEHYIO/IOTHMECKY0 CXEeMY, TIepedHeH 3/1eMeHTOB 1
TOTOBBIX M3Ae/Mi U TpeOoRaHMI K HCOBITAHHAM, Ie-
pen HauaioM paspabOTKH uYepTeskell JOMKHA OBITH
cHenaHa OUeHKa jomycTuModl mmotnocTH. OHa
JOJDKHA OBITh BBIIONHEHA ¢ YHETOM MaKCHMalbHbIX
pasMepoB BCEX 3NMEMEHTOB, BKMIOHMEHHBIX B Tepe-
YeHb, U CYMMAapHOIQ paccrosHHdA, koTopoe Tpebyer-
cf JITA HAX H KOHTAKTHBIX IUTOLIAJOK, 33 MCKIKOYeE-
HHEM MPOBOAHHKOR MEKCIOHHBIX COSIHHEHHIA.

Q6umyw miocwans Iate, TpedyeMyld 118 MOHTaXa
KOMTOHEHTOB, HEOOXOOUMO CpaBHHTh ¢ 0OMIEH wMc-
MONB3YEeMOH ANA STUX Uenedt NOBEPXHOCTBIO TeYar-
HO# rnatel, [1preMneMbiMM MaKCHMANbHBIMU 3HaYe-
HUAMH COOTHOIIEHHSA 3THX Benuuul spnsiorcs 70%
ons Vposus A, 80% nns Yposus B u 90% pgnx
ypoeHs C. 3HaueHus MIOTHOCTH YCTAHOBKU KOMIIO-
HEHTOB, GOMBIIE VKAZAHHEIX, AODKHBEI OBITE MpHuU-
Holi ms 6ecriokoiicTea. CHinkeHHe STHX 3HAYCHHI —
310 Haubonee NErkuil nyTh MPOEKTHPOBAHUSA, BO3-
JeHCTBYFOLIVIT HAa CTOMMOCTD NEYATHBIX TUIAT,

Ha Puc.3-5 npuBefeHa peKoMeHOyeMad MOBEpPX-
HOCTE IEYATHBIX TUIAT JI CTAHJAPTHBIX pasMepoB
njaT, TpHeeIEHHBIX Ha Puc.5-1.
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B Tabn. 3-2 npuseneHa niaomazb, 3aHHMaeMan e-
mentamu (¢ waroM eeiBogoR 0.5 MM) Ha nmeyaTHOH
rnate, U pa3iusHax ynemenTtos. Hanpumep, 14-u
BBIBOHBI KOPITYC 2MEMEHTA ¢ [ABYXPAIHEIM pacno-
NOXEHHEM BBIBOIOB, NpPEIHAIHAYEHHBIH 1A MOHTA-
#a B CKBO3HBIE META/H3HPOBAHHBIE OTBEPCTHA, 3a-
Humaer cymmapho 84 3neMeHTa KOOpAMHATHOH CeT-
ku, [lnomane KOHTYpa, BKIIOYAOILAS KOMIIOHEHT #
KOHTAKTHYI0 TIOLIAJKY, HMEET KOIH1EeCTBO 3NeMeH-
TOB, paBHoe 24 X 42 ¢ pacCTOAHMEM MEXJLY THHHUAMH
CeTKH, paBrbiM (0,5 MM. Pasmep nunun koutypa ¢ 20
JIEMEHTAMM KOOPAMHATHOH CeTKu cocTaBasger 10
MM, a ¢ 42 3neMeHTaMM KOODJAMHATHON CETKH —
21 MM. DTa NMOBEPXHOCTb, 3aHUMaeMas KOMIIOHEH-
TOM, JONKHA OBITH YACTBIO MOBEPXHOCTH [1EY4THOH
mwiarbl. KOHTYp KOMIIOHEHTA HE BKIIKYAET 3IEMEHTbI
KOOPIMHATHOH CeTKU M1 TPAcCHPOBKM POBOIHH-
KOB Ha YYAaCcTKC C BHELIHCH CTOPOHBI KOHTaKTHOH
wioaakd. O6mas miolnanb, 3aHKEMACMAd KOMMO-
HEHTOM, CPaBHHRAcTcsA ¢ oOiuel 3aHHMAaeMOi IUIO-
WAL, BKIIOUYAKOUIeH UMEoIIHecs IPOBOAHMKH, H
onpejensercsd IUNOTHOCTE, BHIPAKEHHAd B TIPOLIEH-
Tax.

AJIbTEPHATHBHBIM METOAOM OLIEHKH IITOTHOCTH fB-
TAETCS BBIPAXKEHHE TUTOTHOCTH B KBaIpaTHBIX CaH-
TumeTpax, akeuBanenTHex SOIC. llecTHamnaTuesI-
poauE SOIC 3aHHUMAET TIPHOTHIUTENBHO ONKMH CM’
nnowany mnarst, Ha Puc.3-6 npuseaena Tabnuua
g onpenenennsa »keuBatenta SOIC ans paznmu-
HbIX KOMIIOHEHTOB M oburero skeusanenta SOIC,
ucnonesyeMoro Ha mmare. Ha 3To uyucno aensves
CYMMApHBIE HCIIONBE3YEMEIE KBAAPATHBIE CAHTHMET-
pBI TeyaTHOM Tatel. [IpueMaeMbIM MaKCHManbHBIM
3HauenueM mioTHocTH seisotes 0.55 cM” B SOIC
ans Yposus A, 0.50 nna Yposus B u 045 nna
Ypoeua C. 3HayeHue MIOTHOCTH MOXKET BO3pacTaTh
Npu yBENUYEeHHH KONMWYECTBa CJI0ER Ne4aTHOH nma-
Tel. KpoMe Toro, npu NpUMeHeHHM TEXHONOTHH TIO-
BEPXHOCTHOTO MOHTaXa MOTEHLUHAT HCHONB3YEMOH
MIOMIA/IM TITAThI TEOPETHYECKH Y/IBAHBACTCH,
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Paimepor O6uine pasmMepsl Hcenoaszyemblie pasMepsl Hcnosb3yemasn naomaas
;IIJ’I::?-I) Bricora, MMupuna, | Beicora, IMupuua, MM 3eMenT em’
MM MM MM MM KOOpAH-
HATHO#
CeTKH €
LIAroM
0.5 mm
Al 80 65 3200 12800 32
Bl 170 60 155 50 7700 30800 77
Cl 260 245 12200 48800 122
Dl 350 335 16700 66800 167
A2 80 65 7100 28400 71
B2 170 20 155 110 17000 68000 170
C2 260 245 26900 107600 269
D2 350 335 36800 147200 368
A3 80 65 11000 44000 110
B3 170 180 155 170 26300 105200 263
C3 260 245 41600 166400 416
D3 350 335 56900 227600 569
A4 80 65 14900 59600 149
B4 170 240 155 230 35600 142400 356
C4 260 245 56300 225200 563
D4 350 335 77000 308000 770
I 50 _.-I l-.- 8.0Tunnauo —‘-l |4- L
HIOHYHO [x §
_ Al L so
OveepeTus no..!ly-ten%[ Tunuuso
MEXANUUECKHM CINOC L
10.0
THARYHO

0/0 Hyaepag ——
TOYKA i

PC-2221-3-8

Puc.3-5 Ofpazeu pacugra wucronbs3yemoii nnomanu, MM (OmnpeneneHHe UCTONb3yeMOH TOBEPXHOCTH, BKIKOYAIO-
el JOTTYCTHMOE pacCTOAHHE 0 Y9acTKa KOHICBEIX KOHTAKTOB IINATHL , HAMPABMAIOLICTO YYACTKA MM ydacTka
IUTA IKCTPAKTOPA TUIATHI)
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3.7 TpeOyeMble XapaKTepHCTHKH

loTosble ne4aTHBIE TNATH JOKHBI COOTBETCTBO-
BaTh Tpeboranuam [PC-6011 U npumensemMbimM vacT-
HbIM TEXHMYECKUM YCITOBHAM,

IPC —2221A

MMevaTHbIe MAATH Hdara Ne
OueHKa MIOTHOCTH Bbinycka | [lepecmotp
Onucanne: SOIC B oM’
HaumeHnos. # KOMIIOHEHTA HAH 1C sxan- | KommenTapuu
KOMIIOHEHTA BaJIeHT
8 SOIC S50
14 SOIC 1.00
16 SOIC 1.00
16L SOIC 1.00
20 SOIC 1.25
24 SOIC 1.50
28 SOIC 1.75
18 PLCC 1.13
18L PLCC 1.13
20 PLCC 1.25
28 PLCC 1.75
44 PLCC 2.75
52 PLCC 3.25
68 PLCC 4.25
84 PLCC 5.25
SOT 23 0.19
SOT 89 0.19
SOMC 1401 1.00
SOMC 1601 1.00
2012 (0805) 0.13
3216 (1206) 0.13
3225 (1210) 0.13
4564 (1812) 0.13
MLL 34 0.13
MLL 41 0.13
Ipyrue
O6mnii IC 3xpaBaNenT
Obman naomajs NJIATh (X) = em’
em?
Hcenoap3yemMan mioajgh miaTsl (X) = Henonb3yemasn
naonanb ILAATh
KpuTtepnii npoexT.
Ananor. | [lndposoii
PWB&
GYD 8z
Pazpabo- | Mlara YrBep- Hata
TAHO XJIEHO
Puc.3-6 OLeHKa IIOTHOCTH NEYaTHON 1naTht
27
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Ta6n1.3-2 IL1owags KOOPAHHATHOH CETKH € KOMIIOHEHTAMH

Ofje3navenne KOMIT0- Tun' KoM4ecTBO 31eMEHTOR KOOPIMHATHOMN CeTKH' ¢
HeHTA warom 0.5Mm

D07 6e3z koHTYpa ANA CHA- THT 6x24 144
THS HANPAKECHAA

D07 ¢ koHTypoM An4 CHA- THT 6x28 168
THs HANIPAXKEHHA

TO5 THT 20x 20 400
T024 THT 10x 10 100
CKO05 THT 6x12 72
CM05, 13000pF THT 20 x 44 880
CMoe, 400pF THT 12x26 312
RCor THT 6x20 120
RCz0 THT 10 x 26 260
RNeo THT 10 x 30 300
COQFP-10 Toso SMT 6x12 192
CQFP-28 SMT 34 x 34 1156
CQFP-144 SMT 68 x 68 4624
3216 (1206) SMT 4x10 40
4564 (1825) SMT 14x12 168
6032 SMT 6x 18 144
DIP-14 THT 20x 42 840
DIP-14 SMT 22 x42 924
DIP-24 SMT 22x 60 1320
DIP-24L SMT 26 x 64 1664
SODs7/MLL-41 SMT 6x 14 34
SOTz3 SMT 8x8 64
SOTse SMT 12x 10 120
SOTi43 SMT x8 64
SQFP 7x7-40 SMT 22x22 484
SOIC-20W ' SMT 28 x 24 672
S01C-36X SMT 48 x 24 1152
TSOP 10x20 . SMT 22 x 44 968
S0J 26/350 SMT 24 x 34 816

lTI‘I'-I-‘=T'.’.‘,XH(JJ'IO[‘lfl}I MOHTa¥ka B CKBO3HLIE METATNHIMPOBAHHBIE OTBEpPCTHA, SMT= TexHonorus MMOBEPXHOCTHOTO
MOHTXKE.

! HOBerHOCTb KOOleHHaTHOﬁ CCTKH, BKJIHOYAKINAA KOHTYD KOMIIOHEHTA H MOBEPXHOCTE KOHTAKTHBIX NNOIAO0K.
He pxmoveno PAacCTOAHKHE 0 TPACCHPOBKH NPOBOAHUKOB
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4.0 MarTepuaasi

4.1 Bribop maTepnaia

Koncrpykrop jomkeH BblOpaTh A8 paccMOTpeHMs
HECKONTBKO MATEPHANTOB B 3aBMCHMOCTH OT YPOBHSA
CII0HOCTH KOHCTPYKIMM H crennandzalvu. [lpu
BeIOpe Marepuana KOHCTPYKTOp HOJDKEH CHayasa
YCTAHOBHTH, KaKUM TpeGOBAHWAM JOIKHBI COOTBET-
CTBOBATH TUIATHL. DTh TpeGoBaHAA BRKITHOYAOT Tpebo-
BaHHA K TeMmeparype (nailkn 1 pabodylo), anexTpu-
4eCKHM XapaKTCPHCTHKAM, crocodaM BHIMOIHEHMA
MEKCOeIHHEHNIT (TaseMble KOMIIOHEHTH], COEqHHMN-
TENU), CTPYKTYPHOH NPOYHOCTH M MITOTHOCTH CXEMET.

Ecnm koHCTpYKOHMA COCTOUT H3 MarepHalnoB ¢ pas-
JTHYHBIMH TEMIOEPaTYPHBIMH XapakTepHCTHKAMH, TO
MakcHManbHas AOMYCTHMAas TEMIIEpaTypa roTOBOro
H3Oenus momkHa ObITh orpaHuveHa Haunbomlee HUM3-
KOI TeMnepary poi HCTIONE3yEMOro MaTepHana.

JpyruMy RaXHBIMH XapakTepucTHKaMHA TIpH BEIGope
MATEPHANA ABIAIOTCA:

Tun cmonel,

Coptotects {CTOHKOCTH K BOCIITAMEHEHHIO),
TemneparypHas cTaDHABHOCTD,
CTpyKTypHas NpovIHOCTD,

DnexTpuYecKHe CBORCTRA,

CroikocTs K H3rHbam,

MakchMannHoe BpeMs BoszaeHcTBHA pabouell Temme-
paTypsl, He BRI3BIBAIOLLEE NOBPEKICHNH,

Temneparypa creknosanud (Ty),
APMHDPYIOLIHA TACTOBOH MaTepHall,
HecraHaapTHEBIe pa3sMepEI H JOMYCKH,

CriocofHocTs K MexaHudeckol ofpadoTke M wuTam-
NOBKE,

Koaddmument repmudeckoro pacuruperns (CTE),
CrabuiILHOCTE pa3MeposB, H

IMpeaensHble JOMYCKH Ha TONILIHUHY.

4.1.1 Bwuibop matepuanop ans obecneveHHdA
CTPYKTYPHOi IPOYHOCTH

[lepeblif 3Tan TPOEKTHPOBAHHA, KOTOPLIM ABIACTCH
BBIGOP MaTepHana, COCTOMT B NOAPOOHOM ONMCAHHM
TpefoBaHuii K YCIOBUAM paboTel, T.¢. TpeboBaHUMA K
CTOWKOCTH TIpH BO3ASHCTRHM YCITOBHI OKPYIKArOIIEH
cpenbl, BHOpallMH, YOAapoB, YCHIEHHOH Harpy3kd
(meperpysku), a takke TpeboBaHMH K JNEKTpHue-
CKHM H MEXaHUYECKHM XapakTEepPUCTHKAM,

Bribop marepmana OOMkeH TIPOBOAMTLCA H3 CTaH-
AAPTHBIX CTPYKTYpP BO M30eKaHue YAOPOXKaHHA M
CBEPXHOPMATHBHBIX 3aTpar BpeMeHH. C Uensw Io-
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AydeHus nyumero GanaHca ceoficTB BeIOOp M3 He-
CKONBKUX OTOOPAHHBIX MATEPHAIOB JOKEH OBITh
ONTHMU3UPOBAH.

MarepHanel JomKHBI OBITE 1€TKO JOCTYIIHBI B OTHO-
meHnH Tpebyembix pasMepoB U dopmbl CoelHans-
HBIE NTAMWHATEL MOFYT OBITE Oonee AOPOrHMH U
uMetTh Gonee NPOJOMKMTENBHBIH CpoK  CyXKOBL
CreuvanbsHeie TAMHUHATE IOJDKHBl OBITE TIpOAHANH-
3UPOBAHBI Ha COOTBETCTBHE BCEX [IAPAMETPOB, pac-
CMATpUBAEMbIX B JAHHOH riase.

JlomkHBL OBITH TAKkKE PACCMOTPEHbBL TAKHE BOTIPOCHI,
KaKk MexaHuyeckas o0palorka, TeXHOAOTHYECKHH
npouece, ero CroMMOCTb W 0BIIHe TEXHHYECKHe YC-
JIOBIA HA CHIPBEBbIE MATEPHAIBI.

B gononHedHne k 3THM MapaMeTpam, CTPYKTYpHas
IPOYHOCTh MEYaTHON MiaThl JomkHa ofecnedHraTh
ed CTOMKOCTb K BO3AeiCTRHIO cOOPOUHBIX OnepauHit
H K BO3AelCTRHIO pabouHX NPOLECCOE.

4.1.2 Beibop marepua/Joe Ads ofecncucHHA Tpe-
foBaHMI K 31eKTPHYECKHM CBOHCTBAM

HexoTops!MW KPUTHYHBIMH CBOKMCTBAMH, KOTODRIC
AOMMHbI OBITh PACCMOTPEHBI, ABIAKTCA: 3JIEKTPO-
NPOYHOCTb, OHEKTPHYECKas MOCTOAHHASL, BIAro-
CTOMKOCTS, FHAPONHTUYCCKAA ycTOHYHMBOCTB. [Ipo-
KOHCYNBTHpYHTECh ¢ HM3rOTOBHTENEM JIaMHHATa M0
BONPOCY MCMONB30BAHNA MarepHana Ana obecnede-
HUA cReundUIecKX TpeGoBaHmi K naaTaM.

4.1.3 Bri6op marepuanos jaiaa obecnedeHus Heob-
XOAHMEIX CBOHCTB B YCJOBMAIX BO3JEHCTBHI OK-
pyxarowmeii cpeanl

B Tabn.4-2 npHpeieHs! CEBOHCTBA MATEPHANOB B YC-
JIOBHAX BOZJCHCTBHA OKpYXKAIOLIEH Cpens! U HEKO-
TOPEIX HauOoONee PACIPOCTPAHEHHBIX THNOB CMOJIBI
VCTaHOBICHUBIC 3HAYCHMS ABMAKOTCA TUTWYHBIMH K
MOTYT W3MEHATECH B 3aBUCHMOCTH OT PAa3HBIX I10-
CTaBIMKOB MaTepuaia. lIpoxoHcynbrHpyHTECH C
H3rOTOBHTENEM NTAMHHATA IO MOBOJY HCHONB30Ba-
HuM Marepuana Aafg ofecrnigueHHA crelH(HIECKIX
TpeboBaHi K nnaTam.

4.2 [IusaexTputecKoe OCHOBAHHE
(BRAWMAN Npenpers U aare3HBbi)

MaTepHaa

CrilenBaronie MaTepHanbl, OTHMCAHHBIC B CIEAYIO-
mux naparpadax, X0JOKHBI UCTIONE30BATECA Ul CO-
eMHHEHHA CN0o&B MenHoi donsru, HedoONLEIMPOBAH-
HOrO NaMMHAaTa, (OJBIMPOBAHHOIG TAMHHATA MWIH
NOBEPXHOCTH TETUTOOTBOIA MKy coboil.

4.2.1 IpensapuTeaLHO NPONUTAHHBIA CKICH-
Barmuii cuoii (npemper)

[Ipenper noaKen COOTBETCTBOBATHL TUITAM, TIEpEHHC-
nenntnim B IPC-4101 punu UL746E. B GonbIUHHCTBE
CITyHacR Nperper foJ/DKeH COOeparh CMoy H apMH-

PYIOUIME MaTepuall Tex Ke THNoB, 4To (QONsTHpO-
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BAHHBIH Meablo NTaMHHaT. THI apMHpPYIOLIETO MaTe-
pHana, HOMHHANBHAS TeKyuecTh CMOINBI, HOMHHAME-
Hasd TONIIMHA BRITEKIIE! CMOMBI, HOMHHAIBHOE BpE-
M reneobpa3orannd W HOMHHANLHOC COICPKAHUE
CMONIBI  ABAAIOTCA CTAHAAPTHRIMH  TIapaMeTpaMH,
MPOJUKTOBAHHLIMH  TEXHOJOTHYECKHM  TIPOLECCOM
W3TOTORMCHHUS TICYATHLIX IAT.

Ecnu 370 He MPOOMKTOBAHO MPOEKTHPYEMOH KOHCT-
pYKUMel, 3HAYEHHS YKA3aHHBIX T[4paMETPOB He
AOMKHBL  BKIIOYATBCA B OCHOBHON uepTéX, Ho
AOJEKHBL GBITH ONMpefeneHbl U YKa3aHbl B MOCTABOY-
HOIi JOKYMCHTAUHH H3rOTOBHTEICM TIEYATHBIX 14T,

4.2.2 AQre3uBRl

AIre3uBhl, UCNONb3YEMEIE B KOHCTPYKLIMH MTEY4aTHBIX
MaT, U3rOTARMHBAKOTCH ¢ MHCIONB30BAHHEM TEpe-
YHUCHCHHBIX TIATH QCHOBHLIX THIIOB CMOJI, 06.]'[3.)1_3}0-
X LIMPOKUM AWanazoHoM cBoiicts. Hapany c Tpe-
00BAHMAMHM K KauecTBY HIH MPOYHOCTH COEOWHEHHS,
KPUTEPHH OLEHKH aire3uBa BKAIOYAIOT TBEPAOCTS,
koaddunneHt tepMmudeckoro pacumpesus (CTE),
HHTEpBAn pabouux TEMIEPATYD, AUNIEKTPHUECKYH)
[POYHOCTE, YCHOBHA OTBEPWKACHHA H COAEpKAHHE
neTyunx. B HEKOTOPBIX Cy4yasx CTPYKTYpa afreiupa
MOXkeT BBITh JOCTATOYHON JUIA UCIIONL30BAHUA B Te-
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mnoctoiikux coeauuenuax (cm.4.2.5). Kaxnplii THO
aarezuBa UMEET CBOU CHUMLHBIE U ¢Jiabble CBOMCTBA.

Beibop Tuma cMolisl JUTd aAre3uBa A0KeH OBITE oc-
HOB2H Ha CBOHCTBAX COSIUHAEMEIX MATEPHAIIOB H HX
COBMECTHMOCTH,.

Jlia  cOOTBETCTBYIOWIEH AKTHBALMM COESNUHAEMBIX
MOBEpXHOCTEH MoweT moTpeboBaTecs cleUMaTbHAs
obpaboTka B axTHBarope. Ilpy Bhibope TeXHOJOTH-
Yyeckoro mpolecca Heo0X0AUMO TaKke PAacCMOTPETh
TOYHYIO Lie/ib COSHHEHMA W YCIOBHA OKpYyarollei
cpellbl, B KOTOpPBIX OHO OyAET HKCNONB30BATHCA.
HomkHa GBITE TAKXKE PacCMOTPeHa rpnbocToHKOCTD
marepnanos. He Bce aaresmpsl MCNONBIYHITCH Ui
OpAMOro MpHMEHEHHS B JMEKTPOHHOH MpOayKUUH
HIH TECHO CBAZaHHOH ¢ Hell NpOAYKUHHM H3-3a MX
XHMHUECKHX WM JHINekTpuueckux cBoficTe. He-
KOpPPEKTHbIH BLIGOp MaTepHanoB MOXET MPHBECTH K
pA3pPYIIEHHIO WITH OTKA3y MPOAYKUIHH.

BonsmHMHCTBO HENOCTATKOR afre3uBa CBA3AHO C He-
JOCTATOUHBIM BHEMaHUEM NpH BhOOpE MaTepHalioB.
YcaoBHA XpaHeHHA U CPOK TFOOHOCTH ANA OOMNbLUKH-
CTBa A/IC3NBOBE HMCHT OIPAaHUUCHHA.

Ta6s.4-1 Tunuunbie ¢cBoiicTBa HanboJee pacnpocTPAHEHHBIX THIOB AHAIEKTPHYECKHX MaTEPHAIOB

Marepuan
FR-4 Ha ocHoBe | Jmokena- Ha ocnoBe | Ha ocHose | Ha ocHoBe
CaoiicTBo (3noxcun- MHOTO- HbIH ¢ BBI- | OHCMAaJeH- NoJAHHMHAA | UHAHATHO-
Hblii HA oc- | hyHKIHO- COKHMH MHATpPHA3H- ro >dupa
HOBE CTeK- | HAJABHOH XapaKTepH- | HA/3MOKCH]
JOTKAHU INOKCHI- CTHKAMH a
THna E) HOH CMOJbI
JAu3aexTpuyeckan 39 3.5 34 29 3.5-3.7 2.8
nocToAnHaA (ducToi
CMOTBI)
AnanexkTpuueckan - - - - - -
nocToANHaA  (apmHu-
pYowm Hii Marepu-
an/emona')
IaexTponpoynocts’ | 39.4x10° 51.2x10° 70.9x10° 47.2x10° 70.9x10° 65x10°
{v/mm)
Ob6nemuoe  compo- | 4.0x10° 3.8x10° 4.9x10° 4x10° 2.1x10° 1.0x10°
Tus/jaeHue ([J-cm)
Bogonoriaomenue 1.3 0.1 0.3 1.3 0.5 0.8
(wt %) 7
daxrop paccesinun 0.022 0.019 0.012 0.015 0.01 0.004

1 w w“
OTHOCHTENEHO OLIEHKH AU3NEKTpHYecKo# mocTosHHo cM. Tabn.6-2.

2 : 5

3nadeHHe MEKTPONPOYHOCTH OOLIYHO YCTAHABMHMBACTCA NPH HCIBITAHHAX NaMHHATa ¢ TOMIIHHON OCHOBaHMA,
paBHoif 0.125MM. DTH 3HaueHUA He JOMKHBI UCTIONL30RBATECA ANA BEICOKOBONBTHRIX KOHCTPYKUHIT ¢ MHHUMATE-
HBIM AM3ICKTPHYECKHM 3a30poM, T.¢ MeHee (.09mm.
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Tatn.4.2 Ceoiicrea Hauboaee pacNpocTPAHEHHBIX AHNIEKTPHUECKHX MATEPHAJIOB

[PC-2221A

MaTtepnan
FR-4 Ha ocHoBe | noxcun- Ha ocHose | Ha ocsHore | Ha ocHoBe
Ceoiictea {(3noxcua- MHOTO0- HLEIH ¢ BhI- | OHCMANEH- HONHHMHOA | HTHAHATHO-
HbIii HAa oc¢- | pyHKOHO- COKHMMH MHATPHA3H- ro »¢upa
HOBe ¢TeK- | HAJILHOH XapaKTepH- | HA/IMOKCH-
JOTKAHH IMOKCHI- CTHKAMH na
THna E) HOI CMOJIBI
Tepmudeckoe  pac- 16-19 14-18 14-18 ~15 8-18 ~15
HpeHHe no
XY(ppm/'C)
Tepmurieckoe  pac- 50-85 44-80 ~44 ~70 35-70 8l
lupeHne mo ocn Z
nixke T, (ppm/°C)
Temmeparypa cTek- 110-140 130-160 165-190 175-200 220-280 180-260
Jgopanus T, ("C)
Moayab uaruda
(x 10'°Pa)
Fill' 1.86 1.86 1.93 2.07 2.69 2.07
Warp® 1.20 2.07 2.20 2.41 2.89 2.20
Ilpexen nOpoYHOCTH
Ha pa3peIB (X 10°Pa)
Fill' 4.13 4.13 4.13 3.93 4.82 3.45
Warp’ 4.82 4.48 5.24 427 5.51 4.13

" Fill- HuTH, KOTOpbIE NEPENNETAIOTCA B MOMEPEYHOM HAIPABIEHHH TKAHH

2
Warp —HHTH, KOTOPEIE NEPEIICTAOTCA B NPOAOJIBEHOM HAaNMpaBlICHHH TKaHH

! Pacimpenne o ocH Z npu Temnepatype soiiie T, MoxeT ObiTh B 4eThIpe pasa Beilie, Jna FR-4 oHo cocrasiseT
240-390 ppm. Ina oenydeHus MHGOPMALIMH M0 APYTHM CTIELHGHIECKUM MAaTEpHaATaM CBIKHTECH € IOCTABLUHKOM.

4.2.2.1 DnokcHaHana ¢MoJ1a

IMOKCHAHAA CMOa HAXOAWTCH B yuene Haubosiee
VHHMBEPCALHBIX  &/Ir€3MBOB, HWCTIONB3YEMBIX  And
obecrnedeHHsa HeOGXOMHMOTO CONPOTURIEHUS H30J15-
LMY M MeXauuyeckod ceasu. OHa obnagaeT mupo-
KMM JHanazoHoM  QH3AYeCKUX H MIEKTPHYECKHX
CBOMCTB, BKIHYad AAre3HOHHYK) M KOTe3WOHHYIO
MPOYHOCTE, TBEPAOCTh, XUMHYECKYIO CTOHKOCTE, Te-
TUIOTIPOBOAHOCTh M TEPMUYECKYH0 BaKyyMHYyH CTa-
OUIbHOCTE. OHa NPUIOAHA K OTBEPARASHHIO pasiiHy-
HBIMH CTI0C00aMH B IIMPOKOM BpEMEHHOM AHaNaso-
He. Heobxoauma TLaTe/IbHAA [IpOBepka MaTepHana,
OCHOBAHHAA HA €TO 3AMJAHHUPOBAHHOM NMpPUMEHEHUH,
Bo mibexkanue BO3HHUKHOBEHHA NpobneM Hapanay c
OPYrMMH CBOMCTBAMH JIOMKHBL OBITH NPHHATEL BO
BHUMaHHE KOIPPHUIHEHT TEPMWHECKOT0 paciiHpe-
HMA M TEMIEpaTypa creknosanud. ina cneuudute-
CKOr0 MpHMEHEHHS U B 3aBHCHMOCTH OT TeMIlepa-
TYPHOrO JHATIA30HA 3TIOKCHAHBIE CMOJBI HCNONL3Y-

KHTCA ¢ pa3HbIMH HANOJIHUTENAMM W apMUPYIODIMHA
MarepydanamMmu.

4.2.2.2 CHIHKOHOBbLIE 3JTACTOMEPHI

CHIHKOHOBBIE 371aCTOMEPb! HCNOAb3YHTC B GCHOB-
HOM 71 TIPHIAHHA MACTHYHOCTH MATEpHANaM ¢ Bhi-
COKUMM IEKTPHIECKUMY ¥ MEXAHUYECKUMH CBOMCT-
BaMH [IpY TEMIEPATYpPe OKPYXAMWIEH Cpeldsl H IKC-
TPEMAILHBIK TeMIeparypax. MMeeTca HECKOMBKO
METOOB OTBEPXISHHA, BKIOYAN MCNONL30BAHHE
BJTark, coicii metanma u gpyrue. B anexTpoHuKe
cremyer w3deratb NpUMEHEHMS CHIMKOHOBOH CMO-
Nbl, T.K. OHA BRIICIACT YKCYCHYIO KucioTy. Caenyer
YUECTh, YTO TAKHME CBOMCTBA, KaK MPOYHOCTH Coelu-
HEHMA, [peAen MPOHHOCTH HA Pa3peIB, TBEPAGCTD ¥
CIWIMKOHOBOH CMOJIBI HMXE, MeM y 3MokcHIHoH, [1pu
IPOJOKHTENBHON BRIIEpAKKE B HEKOTOPBIX XHMHKa-
Tax CHIHKOH MojkeT HaOyXaTh M pacTBOpAThCA. He-
KOTOPEIE CONA METAILTOB, OTBEPKJAMOMINE CHIIMKOH,
MOTYT BO3IE#ICTROBATH HA TETPadTOPITHICHOBLIH
(TFE) u monutetpadroparuneHossbiii (PTFE) mare-
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puansl, KonbopMmHbie nOKpbITHA, OTAUYHBIE OT CH-
JIMKOHOBBIX, OOBIMHO HE MPUIHIAIT K OTBEPKIESH-
HBIM CHIMKOHOBBIM  MaTCDHATIAM. CHAUKOHOBbBIE
3MACTOMEPB! HACTO MCMONb3YITCA B KauecTBE MAr-
KOIO [OKPBITHA OIS [ETANEH, KOTOpble NOIDKHBI
ObITh [OJHOCTBKY 3AKPBITHI BIOCHEACTBUM TBEPIBIM
KOHCEPRBUPYROLIUM KOMITAYHIOM.

Ecny TpeGyercs BeicOKaA TepMHYecKas BaKyyMHas
cTabWIbHOCTL, TO NPHroAeH CHIHKOH BBICOKOM CTe-
neHy o4ucTKH. Hicnonbs3yerca Talke CUNMKOHOBLIH
reNb, KOTOPBIA NPUBOAMT K YIYUILUEHHH TaKOro
cBoficTBA, KAk YKPBIBHCTOCTE. OITH  MaTepHaNb
0OBIMHO TPEOYIOT NpUMEHeHUA (GUIMIECKHX OIPAHHU-
quTeneil 0QHOPA30BOrO HCMONL3IOBAHMA ANA COXpa-
HEeHNA HX GOpMEL.

4,2.2.3 AKpuioBbie cMOIbI

AXPHJIOBBIE CMOIIBI GBICTPO OTBEPRIAITCH, UMEHT
XOpOIIKE JNEKTPUYSCKHE M ANr€3HOHHBIE XapaKTe-
PHCTHKA W 00NagaroT JoCTaToYHOH TBepaocThio. Mx
XHMHYECKasA CTOMKOCTE HIKE, YeM Y 3MOKCHIHBIX
cmoi. Temmeparypa CTEKIOBaHHA ITHX MATEpPHAIOB
TaKKe HECKONIBKD HHKe,

4.2.2.4 TloAnypeTaHOBbIE CMOJIbI

THIOB HONMMYpPETAHOBBIX AaAre3MBOB MOYTH TAKKE
MHOrQ, KaK M 3MOKCHIHBIX. 3t npeaiaracMolic Ma-
TEpHaibl B OCHOBHOM SABJIANOTCA CTOHKHMM, BBICOKO-
AACTHYIHBIMHA, HMCHT IlII/IpOKHﬁ JAWAa30H TBEPIO-
cTH W obnagaroT xopowel aarezueit. Hekotopsle
YPETAHOBBIC KOMIIAYHIABI HM3BCCTHBI KaK OTJIHYHBIC
JemMndupylomHe MaTepuansl, HMCIONb3yeMble B yc-
NoBMAX Bo3deficTeMA BUOpaumu H yaapos. Bmaro-
YCTONYMBOCTE M XHMHWYECKAs CTOHKOCTE ABJIAIOTCH
CPaBHUTENEHO BHICOKMMH, HO 3aBHCAT OT KOHKPET-
HOTD MPOIYKTA, KaK M TepMHYecKkad BaKyyMHas CTa-
OunsrocTe. MHOrHe ypeTaHOBblE CMOJBI MOTYT
CPaBHUTENBHO YacTO NPUMEHATHCA KaK MECTHBIH
IeMNQUpYOIHIi KOMITAYHA [IPH HATHYHY BAOpaLHH.

4.2.2.5 CneumaiMivuposaHHbIe AAre3HBbI Ha oc-
HOBE aKpuUIaTa

ITa KaTeropHs anre3uBOB BKIIOYAET LIHAHOAKPHITATEI
(MrHOBEHHOrO OTBEpXKAESHMA) U aHa’pobHBIE anre3u-
Bel (oTBepwaacMeic Oe3 Boaxyxa). lluaHoakpunar
obecnieynBaeT NMPOYHOE COEAMHEHHE 33 HECKONBKO
ceKynn ©Oe3 karanusaropa, eclM Ha OOBEPXHOCTH
HMEETCA HEOONBIIOE KONHMYECTBO Biarn. AHaspob-
HEIC are3HBEl OTBEPXKAAIOTCA B YCAOBHAX OTCYTCT-
BHA xHcropoma. OGa Tuma agreswia mMoryt obecne-
YHBATh BbICOKYH) UCXOJHYH) IPOYHOCTS COSIHHEHNA
H MOTYT UCTIONIB30BATBCA A KPEIUIEHHS MOHTAXa M
BPEMEHHOIO COeOMHeHHA. BhICTpOOTBEpKOaeMEIe
aAre3WBsl OOBIYHO HMMEKT HENOCTATOYHYIO CToli-
KOCTb M- MOJBEPKEHbl PA3PYLISHHK) NpY Bo3zeiicT-
BHM BJIATH H TeMneparypsl seiue 82°C. Anaspobusie
aare3uBet cHOCOOHBI NPOTHBOCTONTE BO3AeHCTEHIO
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BBICOKHX TEMIICPATYP, HO MOCYT TCPATh NPOYHOCTH
TIIPH OJIHTEJIBHOM BO3ASHCTBHH XUMHKATOB.

4.2.2.6 ipyrue aare3iuenl

Hmeerca mHoro apyrux (popm H THIOOB aAre3WBOR,
BKAKOHAOWMX  OMHICTEP, NOIKAMML, TOTUHMHT,
KaytqyKOBYH) CMONY, BHHWJI, aire3HBbi, HYBCTBH-
TenbHBlE K gaBieHHI0. HeobxomuMocTh WX HCHOMb-
30BaHHA OMPEAENASTCH KOHCTpyKUMel u Tpeboma-
HHAMH K XapaktepuctukaM. KoHkperHblii BbiGop
JoInkeH OBITh cOeMaH ¢ Yy4Y€TOM BO3MOKHOCTH HX
HCITONB30BAHKA, 3ABHCALLEH OT COBMECTUMOCTH 0b0-
PYLOBaHHA W TEXHONOTHYECKOTO MpOLEecca.

4.2.3 CKlieMBaIOIIHe NMAEHKH HIH JHCTHI

CrxreBalollife [UIEHKHM WM JUCThl MCOOIB3YIOTCA
ond COeAMHEHHWA TEIIOOTBOAOB, APMHPYOLIHX {YK-
PETAICIMINX) CNOEB M T.4. HIIH B KAYECTBE H30IITO-
poe B  coorBerctBur ¢ IPC-4203  unmm
IPC-4101.

WmMeromueca THITB CKICHBAIOMMX TIEHOK YACTO HMe-
MOJNIE3YIOTCH B CITIOMCTHIX CTPYKTYpax. CrocobHoCTh
CKIEHBAIOLIMX MIEHOK K NpeaBapHTeNbLHOW pe3ke
[UTA TIONYHEHHA COOTRETCTRYIOUIEH GopMEI HIH pas-
MEPOB SABIASTCA HECOMHEHHBIM NPEUMYILIECTBOM NPH
H3TOTOBNEHHHA HEKOTOPBRIX H3fenwii. CxieHBaolIHe
MAHKH HA OCHOBE 3MOKCHAHOH cMOJbI obecneynra-
10T OY€Hb BBICOKYIO MPOYHOCThL COSAUHEHUS, HO Tpe-
Gy10T NOBBILIEHHOIT TeMIIEpaTyPbl OTBEPHAEHHUA.
[levaTHble MiaThl ¢o CKBOIHBIMH METANTH3UpPOBaH-
HBIMH OTBEPCTHAMM H TEIIOOTBOABL MOTYT OBITE CO-
€WHEHB] BMECTE C MOMOLULI0 CYXHX IMOKCHIHBIX
CK/IEHBAIOLIUX JTHCTOB AN YAY4IIEHHA 0TBOAA TElIa
U croitkocTu k BUOpauuu. 3TH CKIICHBAKIIHUE JIHCTHI,
MpeacTasNAlMe coboif NPONUTAHHYIO MOKCHAHOH
CMONON CTEKIOTKAHE, HAPE3AKOTCH B COOTBETCTBHM ¢
koHuUrypaiueii TEeNNOOTBOA, NMOMELIAITCH MEKIY
[CYATHONH INATOH M TEMIOOTRO0M U OTBEPKIAKTCA
IO/ BO3MEHCTRHEM TerAa H JaBfeHuA. OTBepH/IeH-
HBIH aare3Ws ABAAETCA MPOYHBIM, YCTOHYHBEIM K
BHOpaUMH, SKCTPeMAaNbHBEIM TEMMepaTypaM W pac-
TBOpUTENAM. B OonbuiMHCTBE clyvaeB DOCTaTOYHA
TONIIWHA CKIEUBAOLINX THCTOR, paBHaa 0.1MM; mpn
HeOOXOZMMOCTH MOKHO MCIONb30BATh JBOMHYHO
TOJILMHY.

4.2.4 JnekTponpoBoasinHe AAre3HBEI

AJATe3HBbI 3TOrO THIIA B OCHOBHOM CONSPXKAT MPOBO-
ASLLIME HATIOMHUTENM, TakKke Kak rpaduT WK ceped-
po, BBEICHHBIE B COCTAB MOJIMMEPHOH CMOMBI 77
co3aaHus JEKTponpoBoaHocTH. OfnemHoe conpo-
THBIECHHE H 3NEKTPONPOBOJHOCTL MaTepHana MoryT
BAPbHPOBATHCA B LIMPOKOM AWANA30HE 3HAUEHWH B
33aBHCHMOCTH OT €ro IPUMCHCHUA M 3aBHCAT OT THIIA
HCTIONIB3YEMOTO  HAMONHUTENS M €ro KOJUYECTBA.
[Tpo4HOCTE COEOMHEHHS 3THX MATepHAlOB MOKET
M3MEHATLCS B 32BUCHMOCTH OT HAIIOIHUTEA.
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JIna momydeHHs OpPOBOAALIMX aIAre3uBoB oOBIMHO
HCHONB3YIOTCA CHITMKOHORBIE 3IACTOMEPBI, YTOKCHI-
HBlE W ypeTaHoBRle cMonel. Haubonee mpounoe co-
enpHeHre 00bIYHO 06ecneynBacT IMOKCHAHLIA Mpo-
BOASNIMIA QJIre3WB, 3a HUM CNEOyeT CHIIHKOHOBBIH
STACTOMEP W Ha TPETheM 3aBEpLUAKNIEM MECTE Ha-
XOIMTCA YpPeTaHOBhIA anaresns. OnpenenéHuoe Baua-
HWE HA BEJWYHMHY Tpefena HpOouHOCTH HA paipbiB
ITUX MaTePHATOB OKA3bIBAIOT YCAOBUS OTBEPKIEHHA
¥ conepxanue HanonHutend. [lpu Beibope npoBo-
JMLIETO aAre3dBa ANA KOHKDETHOLO NPUMEHEHMSA
JOMKHEL OIPHHEMATECH BO BHUMaHUE TIPOYHOCTE CO-
eJMHEHHA, HCTIONb3yeMas TeMIIepaTypa, BAHAHUE HA
coeMHeHHe KOYPOUIMEHTA TEPMHUSCKOTO PaclId-
peuns U oGLEMHOE ANEKTPHYECKOE COMPOTHBIEHHE
HITH TpebyeMas 3JeKTPOIIPOBOIHOCTb.

4.2.5 TenaonpoBoasne/NeKTPOHIOAANHOHHDIE
ANTe3HBhLY

Temonposoaslye aaTe3HBH ABNAIOTCA Pa3sHOBM-
HOCTBI) 3TOKCHIHEBIX, CHIIHKQHOBEIX, YPETAHOBEIX H
HEKOTOPBIX AKPUMIATHBIX MAaTEpHaNoB € HAMONHUTE-
neM. HanmonaurenamMu o6BIYHO ABAAIOTCHA HOPOLIKO-
06pasHble OKHCH AMKOMHHHS HITH OKHCh MarHus.

4.2.5.1 DnoKcHAHBIE MaTepHalkI

TMpennaraemMeble 3MOKCHIHbIE MaTepdanbl obecriedu-
BalOT HaubONBUIYK HPOYHOCTH COCNHMHEHHA W JIy4-
YK CTOHKOCTH K PacTBOPHTENAM B COYETAHHH C
xopoiueil TEIUONPOBOIHOCTEI0 H 3MIEKTPOCONPOTHE-
nerneM. T.K. agresusnl uMeloT Ooliee IBYX COCTaB-
NAOIUX, BHIOOP KaTanuzaTopa BOMAECT HAa YCNOBHA
OTBEPHK/ICHHA U B KOHEYHOM cHETE BO3JEHCTBYET HA
TEMNEPATYPY CTEKNOBAHUA, MTOCKOIBKY OHA B HEKO-
TOpOil cTEelleHH 3aBUCHT OT YCIOBUIA OTBEPKACHHUA.

4.2.5.2 CRINKOHOBBIC JIACTOMEPHI

CUIMKOHOBBIC MACTOMEPB! XapaKTepH3yIOTCa OTHO-
CHTEITBHO HU3KOH MpOUHOCTHHY  COSAHHEHHA H
MCHBIIICH TBEpPAOCTLIO, YeM 3TIOKCHIHBIE ANre€3HBLI.
OHH UMEIT MeHBINYK CTOMKOCTh K BO3ASHCTBHIO
pacTBOpUTENE, 4EM IMOKCHAHBIE 4Ore3HBbI U ABIA-
OTCA ABYXKOMTIOHEHTHBIMH CHCTEMAMH ¢ PasHbIMH
CBOMCTBaMH B 3aBHCHMMOCTM OT cocTaBa. Temnonpo-
BOJHOCTH W 3MEKTPHYECKOE COIPOTUBICHHE ABJIAKOT-
CA YIOBIETBOPHUTENBHBIMH.

CHUNMKOHOBBIE 3JTACTOMEPH! MOIYT MOMYYAThCHA B yC-
JIOBHAX IOBBIIICHHONH BAAXKHOCTH WIH OTBEPXKOEHH-
€M IpH HATPEBRE ¢ HCIIONb3IOBAHHEM YCKOPHUTENEH
orepxaenis. OHM XOPOMIO OTBEPKIAIOTCE B KOH-
TakTe ¢ GONBUIMHCTBOM MAaTepHaloR, 34 HCKITIOYEHH-
eM GyTUIa B XJIOPUPOBAHHOTO Kay4yyka, HEKOTOPBIX
RTV' cHNHKOHOBBIX 3NMACTOMEPOB H OCTATKOB (resi-

" RTV- xneit —repMeTHK, By TKaHH3HDYIOLUUICS TipH
KOMHATHON TeMIeparype.

W
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dues) HEKOTOPBIX OTBEPKAAIMUMX BelwecTs. B Heko-
TOPBIX CTYyYasx MOXET MOHAA00HTECA TPYHTOBKA.

4.2.5.3 YperaHoBbIe aATe3HBbLI

YperaHosele aAre3usbl MOLYT HMETh TBEPAOCTD,
MPOYHOCTHBIE U 3NEKTPHYECKHE CBOMCTBA B IUMPO-
KOM [MANa3oHe 3HAYeHuit B 3aBUCHMMOCTH OT pai-
JMHYHOTG COOTHOIIEHWA CMOJEL M OTBEPXAAIOUIMX
BenIecTB. KOHCHCTEHIIUA MOKET U3MEHATRCH OT MAT-
KO#, pezuHononobHoll go Teepnoit. OTcyTCIEHE Or-
paHWUEHHH ONTUMANBHBIX MpeAeNbHBIX 3HAYEHUIA
NPHMEHASMBIX COCTOAHUMA ABNASTCA NPEUMYIIECTBOM
npeanaraeMerx HATOMHEHHBIX YPETAHOBBIX AAre3H-
BOB.

YperaHoBble aAre3wBBl XapaKTepU3YIOTCA OTHOCH-
TENIPHO HM3KOH MpOYHOCTLIO coelMHeHHA W Donee
HUZKOM TBEPLOCTHIO MO CPABHEHHIO C BIOKCHIHEIMH
anresuBamy. OHW MeHee YCTONYMBEL K BO3ACHCTEBHIO
pacTBOpHUTENESd, 4YeM OTOKCHIHBIE AAT€3UBLI; OHH
ABIAKOTCA ABYXKOMIOHEHTHBIMH CHCTEMAaMH, CBOH-
CTBAa KOTOPBIX M3MEHAIOTCHA B 3ABHCUMOCTH OT MX
coctasa. OHM UMEKT YAOBIETBOPMTEILHYI TEr10-
MPOROAHOCTL Y INEKTPUIECKOE COMPOTUBIIEHHE.

4.2.5.4 HcnonbioBaHHe CTPYKTYPHBIX aATe3MBOB
B KA4Y€CTEE TOKONPOBOAAMHX aAre3NBoB

IIpH MpOeKTHPORAHNM, KOrAa TEMIOMPOBOAHOCTE HE
ABIACTCH KPUTHYHOM, HCMOMB30BAHHE CTPYKTYPHBIX
aAre3UBOR BMECTO TEIUIONPOBOMSLIUX ANTE3NBOB
moker ObITh HOMYCTHMO TIpH HPOBEIEHHU COOTBET-
CTBYIONIETO aHaNu3a 1 MoxeT OBITE foNlee Mone3HoH
ANETEPHATHBOHN B OTHOLIEHUN CTOUMOCTH.

4.3 CioncThie MaTepHANDI

CIIoWCTBIe Marepuanbl NOMKHBL ObITh BhIOpaHBI M3
IPC-4101 unu TPC—4202. Ecniu Tpebosanns paspa-
6otanel Underwriters Labs (UL), To marepuais,
HCIIOIB3YEMBIC JUIS W3TOTOBNEHWA NedaTHBIX [1aT,
JLONKHEI OBITH 0mo0peHsl UL,

IMnatel AoKHB OBITE CHIPOCKTHPOBAHEI TAKHM 00-
pazoM, YTOOBI BHYTpeHHHH NOJBEM TEMIEPaTYphl
BCIIEACTBUE NPOTEKAHUA B NPOBOAHUKAX 2NEKTpHYE-
CKOTO TOKA, @ Taloke H3-32 BCEX JAPYTUX fPHYMH Ha-
rpeBa rpaHMibl pasaena MpOROAHHK/CTOUCTBIR MaTe-
PHAI HE NMPUBEN B Pe3yNbTATe K TPEBBILICHHIO MaK-
cHMaTBHO# pabodueil TemnepaTypsl cOOpKH.

[pu BEIfOpe MaTepHana AOJIKHA YUMTEIBATECA Mak-
cuManeHad pafoyas Temmeparypa, pPacCUMTaHHasA ¢
VYETOM TeIlla, PAccCMBACMOre CMOHTHPOBAHHBIMH
Ha MEY4THOI nnare 3NMeMeHTaMH, oOIIero BHYTPEH-
Hero TIORBIIIEHHA TeMIlepaTyphl annaparyphbl, 4 Tak-
#e YCTaHOBNEHHOTO pabouero amMOMEHTa TeMIepaTy-
pol. :
TemMneparypa ropfiuudx YYacTKOB Me JOJEKHA Mpe-
BBIILIATH TEMIEPATypy, YKA3aHHYIO U BBIOpaHHBIX
MaTepHanoR.

Jlns onpenenenys MakcHManbHoil pabodell Temre-
PaTypsl CIIOMCTRIX Martepuanoe cm. IPC-2222. Hc-
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[o/ib3yeMble Marepuansl (MeaHas Qonsra, npenper,
TEIIOOTBO, (ONECUPOBAHHBIE TdMMHATBL H T.O.)
AOJIKHBI BBITH YKa3aHBI B OCHOBHOM YEPTEXKE.

4.3.1 Oxpacka

HaTypanbHas OKpacKka ChIpkA ABJIACTCH NPEANOYTH-
TENBHOH, T.K. Mo000# noOaBNEHHBIA NUIMEHT 413
WU3MEHEHUS I[BETA MOMKET BBI3BaTh 3aMelIEHHE MPO-
Lecca MPOIMUTKY CMOAOH A7 TONHOTe CMAYHBAHMS
KaXKIOTO CTEKISIHHOTO BolokHa. Ilpy oTCyTCTBUH
NOJIHOH CMAuMBAEMOCTH BNara MOMET 3aXBAThIBATh-
ca marepuanom. OKpamsBanve CHpPbLA HE JIODKHO
NPUMEHATHCH, T.K. MATEPUATIBI OOBIMHO CTAHOBSTCH
Jnopoxe. MoxeT OsITh Takke HeH30EKHOE 3aMeyIe-
HHE BBINYCKa NMPOZYKLUAH H3-38 OTCYTCTBUA [PUTOA-
HOTO OKpameHHoro ceipei. Ecnu Tpefyercs oxpa-
IIeHHOE CBIPEE, 3TO K0JKHO OBITH YKa3aHO B TIOCTA-
BOHHOH SOKYMEHTALHH.

4.3.2 NpyneKTpHueckas TOAUMHA/PACCTORHKE

MunumManbHas AH3TEeKTpHYECKaA TOITIIH-
Ha/pacCTOAHME N0MKHB] GbiTh YKa3aHBl B OCHORHOM
qepTexe.

4.4 llposoasmue Marepuais

OcHoBHOH (QyHKUHEH METANIMYeCKHUX [OKPBITHH
ABNACTCA ydacTHe B (GOpMHUPOBAHHH MPOBOAAIIETO
pucyHka. Kpome BeImonnenus 3Toil rmaBHo# ¢GyHK-
UMM TOKpHITUA O0eCMeYHBalOT KOPPO3HOHHYHY 3a-
ILHTY, YBEIHYHBAIOT CPOK [IPUIOJHOCTH [UIAT K Maki-
K€, CHHXKAIOT 3NEKTPHYECKOE CONMPOTUBIEHHE MpO-
BOOHHKOB. TpeboBanKa K TOMUMHE H LEMOCTHOCTH
METaNTHYECKUX TNOKPHITHI HAa T[OTOBBIX IATax
JOMKHBI cooTBeTcTBOBaTL Tabn. 4-3 ¢ yueroMm knac-
ca annaparypsel. Ecimu gpyrue tpeboBaHus He yKasza-
HBEl B OCHOBHOM 4epTeXe, TO METaUTMYecKHe M 3a-
IIHTHBIE MOKPBITHS JOMKHBl COOTBETCTBOBATE TPE-
OoBaHuAM, NpUBENEHHBIM B 4.4.1.- 4.4 8.
HeobxoauMo ynensaTs BHHMAHUE B3aUMOJCHCTBHIO
PasHOPOAHBIX METANIOR HA MOBEPXHOCTAX COENWHH-
TenmeH, MyQT U ApPYrHX pasfeIHTENbHBIX MOBEPXHO-
crax. Pesyneratom HeydadHoro BEIOOpa MaTepHana
MOKET OBITh CHHMEHHE MEXaHWYeCKHX HIH 3JIeK-
TPUHECKHUX QYHKIMIL.

4.4.1. XuMAdecKoe MeIHOE MOKPLITHE

Xumuieckas Mellb OCAKIAETCA Ha MOBEPXHOCTH U B
CKBO3HBIE OTBEPCTHA MEYATHBIX INIAT B pe3yJibTare
06paboTKH [POCBEPICHHBIX 3ATOTOBOK B PALE XHMM-
yecKMX pacTBopoB. Kak npasmio, 310 ABRAETCA NEp-
BEIM 3TAMOM ITpoIlecca OCANKICHHAN TOKPBITHA, TON-
LIMHA KOTOpore odwniyHo coctaenser ot 0.6 mo 2,5
MKM. [lpotiecc XMMUYECKOT0 MEIHEHHN MOMNET Tak-
K€ UCHONB30BATECH JJIA- HAPAUINBAHWA MEAHOIO IO~
KPBITUS Ha NONTHYI0 TOAIUMHY TIpY AAIUTHBHOM CIO-
cobe HaHeceHMs MOKPLITHAL

[PC —2221A

4.4.2 lloaynpoBoasuiee NOKPbITHE

[Tonynporozduee NOKPLITHE ANA OPAMOH METATUIH-
3alHMH MCMOIB3YETCA B KauecTRe NPOBOAALLEro cTap-
TOBOTO TIOKPBITHA, OCAXIaEMOTO HAa CTEHKH OTBep-
CTHA TepeA  TanbkBaHWdeckuM  Menennem. OxHo
JOMKHO OBITE TpeOyeMoro kadectsa, OBITH TIpUroa-
HBIM A8 TTOCIEeAYROLIEro OCAX/eHHA MeTanna | He
MOJIKHO MUTPHPOBATH, JITOT TEXHOJIOTHUYECKHUHA [1po-
uecc o0BIMHO YCTAHABAHUBAETCA H3TOTOBHTENEM K He
YKa3sblBaeTcd B OCHOBHOM ueprexe. OOBMHO WHe-
NONB3YHTeA Nannaauit unu onoio. ToHkull cno#
OCaXnacTcA Ha He3alMIICHHYI0 NOBEPXHOCT, INaB-
HEIM 00pa3oM BHYTPH TPOCBEPNCHHBIX OTBEPCTHE,
4yTo 0DecHevHBACT ARTOKATATUTHUECKOE XUMUYECKOE
OCAXKJICHHE METH HA HX TIOBEPXHOCTE.

4.4.3. Meanoe raibBaHH4YecKOe MOKPLITHE

DNEKTPONHTHYECKAA MeNE MOKET OCAXKIATHCA W3
HECKOJBKUX PasfH4HBIX 3MEKTPOIHTOB, BKIIOYAS
¢ropbOpaTHEIH ANMEKTPOSUT MeIHEeHHs, THAHWIHEIH,
CepHOKMCHBI 1 mupodocharHelil  WEKTPOIUTHL
menHeHusa. CepHOKHCNEIR W nHpodocdaTHbil 3MeK-
TPOJIMTHI MEJIHEHHA TIOIYYHIIM HaHOONKIIEE pacrpo-
CTpPAHEHHE [IA HAHECEHHA MEIHOTO IOKPHITHA Tpe-
OyeMoOH TONIUMHLI HA MOBEPXHOCTL W B CKBO3HBIE
OTBEpCTHA. JTH THIBI 3NEKTPOIHTOBR OOBIMHO HC-
NOJIB3YIOTCA ANMA MONYYCHHA OKOHYATCIIBEHOIO ME-
HOTO OKPLITHA TpeGyeMoii TONMIUHEL

4.4.4. OcaxaeHHe 3010TA

s ocaxaeHHs 30/10Ta Ha eYaTHEIE TNAThl HCTIONE-

3VIOTCA Pa3HBIC BHUABI MOKPBITHH., DTO MOryT OBITH

IEKTPOTUTHYECKHE, XUMHUYECKHE WITH HMMEpPCHOH~

HBIE OCA/KM. DIEKTPOIMTHYECKHE OCAJKA MOryT

HMETh 24K MATKOTO 30710Ta, 23+K TBEPHOro 3010Ta

(s obecnedeHs HEOOXOMUMON TREPIOCTH UCITIONS-

3yeTCA HeOOoNbIIoe KONMMYecTBo KobansTa, HHKENS

WIIM KENE3a, KOTOPRIC OCAKIAIOTCA COBMECTHO © 30-

JIOTOM) WK MOKPBITHE MOKET OBITH CTIIABOM C HH3-

KO# TBepaocTEIo (14k-20K) I HEKOTOPLIX CITydaeR

MPHMEHEHHA. 307I0TOe MOKPHITHE HCMONMB3YETCA O

HECKONBKMX Lenei;

1. Jns Mcnons3oBaHUA B KAYECTBE CAMOCMASKH M
JUIA 3AUIMTBI OT MOTEMHEHHA KOHIEBBIX KOHTAK-
toB mwiar (M. Tabn.4-3). Iast »>Tux ueneil Hau-
fonee 4ACTO MCMONB3YETCA TBEPAOE 30JI0TOE MO-
KpBITHE.

2. Jlng npenoTBPAIUEHUA OKHCIICHMA MOACION MO-
KpBITHS, TAKOTO KAk HHKETbh H XUMHYSCKMH HH-
Kenb, W1 obecrieyeHHA TAgeMOCTH U Mpomie-
HuA cpoka cayxOsl. Haubonee wacto ans stux
uUeaeH HCIONB3VETCA AIIEKTPONIMTHUECKOE, HM-
MEPCHOHHOE H  XHMHYECKOE 3070TO  (CM.
Tabn.4-3 ang onpeaeneHus TONLMHBL MOKPLI-
THA).

3. Ina obecnevenus TPOBONOYHOrO (MPOBOIHOIO)
coeguHeHua. JIng 3Toli ueny HCnoNb3yeTcs MAr-
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2TOJUJ.IHH& MEIHOrC NMOKPBITHA OTHOCHTCA K NTOBEPXHOCTH H CTEHKAM OTBEPCTHA.

> Ina nnat Knacca 3, MMEOIMX MPOCBEpNeHHbIe OTBepeTU AdaMeTpoM < (.35 MM u ko3(HIHEHT COOTHOMIEH A
>3.5:1, MUHHHMAJTBHO TOHKOE MEIHOE NOKPLITHE B OTBEPCTHU OJIKHO COCTABIIATE 25 MKM.

* Husknit kodQQHUHEHT COOTHONIEHMA TIYXMX MEPEXONHBIX OTBEPCTHH PACCMATPHBASTCA MNS OTBEPCTUH, H3rO-
TABIHMBAECMBIX ¢ HMCIOAb3OBAHMEM MEXaHH3IMA KOHTPONA WX TNYOMHBI (T.e. ¢ NMOMOIUBKY JIa3epa, MeXaHW4eCcKoro

¢nocoBa, ¢ MCTIONB30BAHKMEM IUTa3Mbl HIH doTocnocoba).

* CM. Takxe 4.4.7, TTaansHOE NOKPLITHE

4. Jna obecniedeHus aneKTpoNpoBoasiiell MoBepx-
HOCTH HA MOHT@XKHLIX [EYATHBIX ILTaTaX, €CIH
HCTIONB3YIOTCA  3EKTPONIPOBOLIHE AJTC3HBEL
PexoMeHIyemMas MHHHMANBHAA TOJNIOHHA CO-
crasnzeT 0.25 MrM.

5. ns wmenoNe30BAaHWA B KauecTBE TPAaBHIBLHOTO
pe3ncTa NpH H3TOTOBJIEHMH MevaTHRIX maat. Pe-
KOMEHOYeMasd MAHHMANGHAS TOJIIMHA COCTABNA-
er 0.13 MxM.

K 371exTponuTHYECKOMY OCaMKAEHROMY 30/10TY 4acTo

NPEIBABIAIOTCA TpeOOBAHWS B COOTBETCTBHM C

ASTM-B-488 T 1 xa4ecTBO NOKPBITHA BEIOHPANT-

CA B 3aBHCHMOCTH OT NpuMeHeHMa. Ecnmn zonotoe

TIOKPBITHE HCAONB3YETCA I IMEKTPUHECKOro HIIH

TIPOBOJIHOTO COCAMHEHHMA, TO MEeXAy 3010ThIM Io-

KPBITHEM H DCHOBHBIM METAUIOM A0JIKEH HAHOCHTh-

CA MATOHANPSHKEHHBI HUKeNb WITH XUMHYECKHH Hu-

Kelb.

TToKpBITHE XUMHUECKHI HHKENb-UMMEpPCHOHHOE 30-
JIOTC JoJMHo cooTBeTcTRORaTH IPC-4552. B Tabn.4-
4 npuBeaeHBI HEKOTOpBIE BAPUAHTHI HCIIOIb30BAHUA
30510Ta Pa3IyHBIX Tpof.
Tadauna 4-4 UenoibioBaHKe 30J10TOT0 FadLBa-
HHYECKOr® MOKPLITHA

Munn- | Teep- Kon- Ipo- Iakika
MaJIb- A0CTh TaKTBl | BoOOHOE

Han no coeau-
yucto- | Knymy HeHHe

Ta (Knoop
)
99.0 | 130-200 S C c”
99.0 | 90make. | NR S c”

§ — npuroHO ANM4 UCMONBL30BAHHA

NR — ne pexomennyercs C — MCHONB3OBAHHE B 3a-
BHCHMOCTH OT YCIOBHH NPHMEHEHHA

i
MokeT HCHONB30BATECA B 3aBHCUMOCTH OT THOA
NpPOBOJIOYHOrG coenuuenns, [lepen HCmoILI0BaHHEM
HEOOX0IHMO TIPOBECTH UCTIBITAHNA.

¥

TonmMEa 301014 Ha 111aTe Unu BeiBoge Gonee 0.8
MKM MOXET TPHBECTH K XPYNKOCTH NagHOIo COelun-
HeH M,

4.4.5 HuxeneBoe MOKpbITHE

Hukenesoe NMOKpBITHE HMeEET JBOHHOE HasHAYCHHE:

1) Haxomsck moz 3000ThIM HMOKpBITHEM, obecnequ-

BAET MOBBILIEHHYO TBEPAOCTE 30J10Ta; 2) Srnsercs

GapbepHbiM CnoeM (ecnM ero TONNNHHA [IPEBbLIIAET

2.5 MKM), NIpeNATCTBYOMM OHPGYIHH MEIH B 30-

noto. Juddy3us MoKeT NPOMCXOAUTE IPH KOMHAT-

HOM TeMIepaType, CHHXaA MEKTPHYECKHE XapakTe-

DPHCTHKH M YCTOHYHBOCTE K KOPPO3MHM KOHTAKTOB.

Bee 3nekTpondTHYECKHE OCAAKH HHKENEBOrO IIo-

KPBITHS A0JKHBI OBITh MATOHANPDKEHHBIMH B COOT-

ercTBoBaTh AMS-QQ-N-290, Knacc 2, mpu stom

TOJILIMHA JOJKHA cOOTBeTCTBOBaTh Tabm.4-3.

Hukene B kauecTBe MOACI08 BBITONHAET (yHKIIHH:

Bapwepnoro cnos:

e JIna npenoTepamienua audiehysuu mean u3 Gaso-
BOTO MeTanna (M IHHKa W3 OpOH3bI) B IOBEpX-
HOCTE JIPArGIHEHHOI0 METAUIMYMECKOT0 MOKPHI-
THA.

e Jlna npenorepamcHia BiauMogupdy3HH MexIy
6a30BLIM METAIIOM M BEPXHHM 30JI0TBIM MOKPEI-
THEM, KOTOpas TpHBeAeT kK o0pa3oBaHHI0 HEXe-
NATeNBHOTO CIUIABA MITH WHTEPMETALIHYECKOTo
COSAMHEHHUSA Ha rpaHHLe paziena.

BhipaBHHBAIOWIETO CHOA:

e Jlna coznanus Oosee ONHOPOAHOH IMOBEPXHOCTH,
YeM TIOBEPXHOCTh 0a30BOTO MeTania, ¢ LIENbo
ofecneueHys HH3KOH TOPUCTOCTH BEPXHETO 30~
TOTOr0 MOKPbITUA (HanpuMep, BbIPABHUBAFOILUNA
CITOM HHKEJIA Ha MIEPOXOBATOM MOANOKKE).

Huruburopa koppo3uu:

¢ lloncnoif HUKeNA OO BEPXHUM 30IIOTHIM [IOKPEI-
THEM OOJKEH (QOPMHPOBATE MACCHBHYI OKHC-
HYI0 IUIeHKY B OCHOBAHWM TIOp B YCIOBHAX
BIAXHOI0 BO3AyXa, ofecneuyuBasi cpedy, HE Npu-
BOOAIIYKY K 3HAYMTEIBHOMY COAEpXKAHHIO 3a-
TPAZHAOIUMX KHCITOTHBIX areHToB (TakuX Kak
S0; unu HCI).

Wuruburopa moTeMHEHHs 30/10Ta!

e [logcmoii wnkens OyAeT npenarcrBoBaTe obpa-
30BAHHI0 TEMHBIX MEIHBIX IUTEHOK Ha 30J10TE,
€CNIH TIOTEMHCHHME BbI3bIBAGTCHd HAMHYHEM IIOP
WITH He3alMINEHHBIMH MEIHbIMU KpasgMH,

Hecymero noacnos ond KOHTAKTHRIX NOBEPXHOCTEH:!

e Tepaplit HUKENEBLIH MOACTOR MOKET CIYKHTE B
KAYeCTEE HECYLIEro OCHOBAHUA [UIA BEpXHEro
30JI0TOr0 TIOKPBITHA ¢ LEIBHY LpPefoTBpalleHus
PACTPECKUBAHMA TBEP/IOTO 30/0TA H YMEHBLIe-
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HHA H3HOCA JparMeralina Npy CKOJLXKCHNH KOH-
TAKTHBIX l‘lOBCpXHOCTEﬁ.

4.4.6 On10B0/cBHHIIOBOE NOKPBITHE

[Ipn HeoGXONMMOCTH NOKPHLITHE OJI0BO-CBHHEI MC-
NONL3YETCA TIPH CyOTPaKTHBHOM TIpOLIECCe W3TOTOR-
JIEHHA MEYaTHBIX N7aT B KaYecTBE TPABUIBHOrO pe-
3MCTA M MAsANBHOTO MOKpPeITUA. ODBIMHO NpH Tpagile-
HuM 2"-yHUMeBOH Menu HOCTATOYHO 8 MMKPOH [O-
KPbITHA, HO 3TO ABIACTCH TpﬂGOBaHHEM TCXHOIOTHA-
4eCKOTO NMpOoLEcca H3rOTOBIEHNH, a He KOHCTPYKTOp-
ckum Tpebopanuem. Yame Bcero ragsBaHHYECKOE
MOKPBRITHE OMTABIAETCA OQHHM W3 HECKONBKHX CTIO-
cobor (B ropaueMm macne, MK-omiapneHHeM, Bbl-
JNEPXKKON B YHEPTHOH ropsueit >KUJKOCTH WM 1la-
pax). B pesynbTate OniaBieHHs HA TOBEPXHOCTH U B
CKBO3HBIX OTBepCTHﬂ'X [ICYaTHBIX I1J14T 06])33}’8’['C51
HCTUHHBIH cnias. OIUIABNEeHHE ABNAETCA Heobxonu-
MBIM, HO €CIH TMPeALARNAIOTCS TPeOORAHWA K TIO-
CKOCTHOCTH [TOBEPXHOCTH, JOJDKHO NPUMEHATHCH
HEOIUIABACHHOC TMMOKPBITHE. Onnasnenue crnocofeT-
BYET TAKXKE COXPAHEHHIO MaAeMOCTH B TEYEHHUE AITH-
TENBHOIO BpeMeHH. [TOKpBITHE ONOBO-CBHHEN He
OPHMEHAETCH /I BHYTPEHHHX TIEPEXOOHBIX MEeTan-
JIN3UPOBAHHBIX OTBEPCTHH, KOTOPBIC HE BBIXONST HA
MOBEPXHOCTE NMEYATHEIX AT,

TTokpeITHE ONOBO-CBHHEL, JOAKHO COOTBETCTBOBATL
Tpebosannam ASTM-B-579.

4.4.6.1 OnopsHHOE MOKPBITHE

OnoBAHHOE MOKPHITHE WCHIONB3yeTCA MpH cyOTpak-
THBHOM METOJIC M3rOTOBJICHUA [IAT A 3AUIMTEI
Me[IH OT TPaBIEHHS.

4.4.7 Haunecenue npunos

M1 MOKpBITUA NPUITOEM, B OCHOBHOM, UCMONB3YETCA
METOJ, MOTPYHKEHHUA B PACILTABICHHBIA MPUTIOH ¢ TT0-
CIIEOYIOUHM YAANSHHEM HIIHINKOR IPUIIOA CTPYAMH
FOpH‘lC['O BO3II,YXE1:. Maciid HWIM 11apOB, nojaBacMabix
MO/l JaBIEHHEM Ha TIOBEPXHOCTH MEYATHBIX TLTAT B
CIELUANBHBIX YCTAHOBKAX.

TlokpeiTHE NpHNOEM He WCMOMBIYETCA O BHYTPEH-
HUX MEPEXOIHBIX WIK 3aKPbITHIX CKBO3HBIX METaNTH-
3UPORAHHBEIX OTBEPCTHI, PACTIONOKEHHBEIX BHYTPH
[eYaTHOM I11aThl U HE BRIXOJAIIMX HA NOBEPXHOCTD.
Ecnu HHave He yKazaHO B OCHOBHOM ueprexe, MpH-
MOW, UCTIONB3YEMBIH B KA4eCTBE MAaAIbHOTO MOKpPbI-
THS, A0JKen cooTBeTcTBoBarh J-STD-006. /Tns cne-
UMQUYIECKOT0 IPHMEHEHHA TOJILIHHA TAgIBHOTO 10~
KPBITHA MOKeT ObITh YKa3aHa oTAeNbHO. OUueHHBasT-
CA TOJIBKO Ka4ecTBO [MAANLHOIG TOKPLITHH, Ge3 H3-
MEPEHHUA €70 TOMIWHBL, HO ¢ MPOBEPKOH NATEMOCTH
¢ MOMOIUBIO MCHBITAHUHA B cooTBeTcTBUH ¢ J-STD-
003 (cM, Tabn.4-3). 3akazuuk MOKET, eC/TH HeoOXo-
OMMO, TIepe]] UCIbITAHUAMH Ha MasgeMOCTh MPOBECTH
CTapeHwe NMOKPBITHS,
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4.4.8 dpyrue MeTa/lJIHYeCKHe TMOKPBITHA s
KOHIEBBIX KOHTAKTORB

JIOTIONMHMTENEHO K YMOMSHYTBIM TOKPBITHAM ONA
PACCMOTPEHUE KOHCTPYKTOPOM MOCYT IOTpefoBaTh-
¢ ApYrUe NOKPLITHSA.

o Ponuii — NOKpsiTHE C HU3KHUM KOHTAKTHBIM CO-
HpOTHBHSHHGM-MH IJIDCKHUX CXCM, NCPEKIOYaTe-
nel WIH Ang cXeM ¢ OONBIIMM YHCIOM ITIEpeKIIo-
ueHui. OCHOBHBIM ABNAETCA M3bexanHe OOABLIUX
pacxonos.

* (nnaB ONOBO-HUKENh — TOKPHITUE, CTOHKOE K
HCTHPAHHK).

e (CrnnaB nanmiaguii-HUKENb — TIOKPBITHE ¢ HH3KHM
KOHTAaKTHbIM compoTrHeneHueMm. HHoraa wmoxer
TTPUMEHATECA A4 MAOCKHX CXEM.

e  XUMHYECKUIl HUKeNb 1 UMMEPCHOHHOE 30J10TO —
I'IOKpblTHC ¢ HHU3KHUM KOHTAKTHBIM CONMpOTHNBIICHH-
€M [UIA annapaTypbl ¢ HU3KUM YHCIOM IIEPEKI-
YEeHHU.

4.4.9 MeTanauydeckan goabra/mitnka

4.4.9.1 Meanas ¢osbra

HMmeeTca opa Tuma Mcnonb3syemoil donsru: (W) —
karaHaf H (ED) — snekTpoocaxnéHHas. CyllecTByeT
HECKOJBKO KNaccoB MeAHOM donbrid. B ocHOBHOM,
IMeKTpoocakaeHHas §onbra UCHOIB3YETCH JUIS Ke-
CTKHX HevaTHeIX iar. JIng redxux meyaTHRIX IIaT
oOBMHO HCMONB3yeTeA kaTaHas (onsra. @onsra no-
Qoro THMNA AOMKHA COOTBETCTBORATh TpeGOBaHHAM
[PC-4562. MexopHaa TonmuMHa Mendoit holtbru anst
COOTBETCTBYIOLIMX KNACcCOB Aannaparypbl [J0/KHA
OTBeYaTH TpeboBaHHAM, YKazaHHbIM B Tadn.4-5 (no-
c/le TPOBENIEHHS TEXHOJOTHYECKOro Ipolecca ToJ-
OIMHA MW HAa BHYTPEHHHX CJIOAX MOXET YMEeHb-
WATkEA). JeTanbuble colicTRa (OIbLIY NPHBEIEHLL B
[Tpunoxennu IPC-4562.

4.4.9.2 Megnas niéHka

MeHasn mnEHKa A0JDKHA COOTBETCTBOBATE TpeboBa-
HUAM, npusedeHdHbiM B Tabm.4-5. HeoOxonumo ot-
METHTB, YTO CBOHCTBA IEKTPOOCAXKIEHHON MeaHOH
¢onbru, npuseneHHsle B IPC-4562, He oTReyaroT
TpeOOBAHMAM K KOHCTPYKIMH W NPHMEHEHHI0 MHO-
THX NeYaTHBIX O7aT. DTH ocobble ¢MydyaH yUTeHBl B
IPC-4562/1 (CV-El), 1IPC-4562/2 (CV-E2) n IPC-
4562/3 (CV-E3). B To BpeMS Kak XapakTepHCTHKH
Oonplleil 4acTH M3rOTOBIeHHON (o/brd, NmpoaaBae-
MOH MO 3THM NHcTaM clieunduKatiuy, HAMHOI'O Tpe-
BBIINAKT MUHUMATBHBIE 3HAUESHHA, HEKOTOPOE KONH-
YECTBO MpOJABAEMOA MPOAYKLUHMHY COOTBETCTBYET
IAaHHBIM TeXHW4eckMM ycloeuam. [loatomy oHu
[IpeaycMaTpPUBAKT [HJIYHUEHHE CBOWCTE COBpEeMEH-
HBbIX MATEPHAIOB I XPUTHUYECKOH IPOIYKIHH.
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Ta6a.4-5 TpeGosanna K MeaHoMH qmﬂbrelnﬂiémce'

Tun mean Knace 1-3

MuHHMANbLHAA ~ MCXOJHAs
TONMHA MenHOH (onbri

(ANA BHELIHHUX CHOEB) 1/8 yumuw/dyt” (5 Mxm)

MHHHManpHA — MCXOAHAA
TOMUIMHA MeAHOH (onkru

(An% BHYTPERHAX CTIOER)” 1/4 yHUu/ by T (9 Mxm)
Y Y

Hcxoanas tomuuMHa Men-
HOH mNnEHKH (momyannu-

THEHLIH MeToHd) 5 MKEM

OKOHYATENBHAA  TOMMUHHA
MeOHOH mnEHKM  (MONHO-
CTEI AJJIHTHBHEIT METO)

15-20 mMxm

Tabauua 4-6 MeTananyeckoe oCHOBAHHE

IPC—-2221A

1. Bce npuBeA€HHBIE 3HAUCHHA Pa3MEpoB  ABNAIOTCA
HOMFHAIBHEIMHA M ONPEASTATCA H3MePEeHHEM Beca.

2. 1/8 yrumw/dyT® (5 MKM) MOXKET HCIIONB30BATHES V1A
BHYTPEHHHX MEKCIOAHBIX IEPEXOAOE.

4.4.9.3 pyrue maénxn/Qonsru

Mpu wWcrons3eBaHUK ApYTUX (OMBr WM MIAEHOK
(HuKENb, AMIOMUHHA ¥ T.JI.) MX XapaKTepHCTHKH
AOKHBL GBITH YKA3AHEL B OCHOBHOM HEpPTEHE.

4.4.9.4 MeTa1nnyeckoe 0CHOBAHHE

MeTannnuyeckoe OCHOBAHME ILIAT AOJIKHO COOTBET-
cTBOBaTh Tpebosanuam Tabn.4-6.

Marepuan TexsnHYecKHe YCJTOBHA Cnaas
AmOMPHKE QQ-A-250 Kax yxa3aHo B OCHOBHOM 9EpTEKE
Cranp QQ-5-635 Kak yxa3aHo B OCHOBHOM 9€pTEXKE
Menn aaL-ls Kak yka3zaHo B OCHOBHOM 4epTeke
[PC-MF-150

Mers-iap-Mely IPC-CF-152 Kak yka3zaHo B OCHOBHOM 4epTeXe
Mears-Monubaen-Menp

Hpyrue Onpenenner 3aka3uik KaK yka3zaHo B OCHOBHOM HEPTEKE

4.4.10 MaTepuansl 3IeKTPOHHBIX KOMIIOHEHTOB

4.4.10.1 BuyTpeHHue PE3HCTOPBI

TeXHOMOTHS, BKIKOYAOIIAT WITOTOB/IEHHE BHYTPCH-
HHMX PE3NCTOPOB, 3HAYHTEILHO Donee 3aTpaTHAA, YeM
cTaHJapTHAas TEXHOMOTHA H3TOTOBIECHHA MHOTO-
CNOMHBIX MEYATHBIX [IaT. 210 ofbacHieTcd HeobX0-
MAMOCTBI)  HCIO/b30BAHUA CHELHANEHOH MEIHOM
donbru, aaAUTHEHON TEXHOMOTHM IONYYEHWUA H30-
OpaKCHUA U TPaBNEeHUA M POBEPKH COTPOTHBISHHA.
Oagnum u3 TpeboBaHU K MeYaTHBIM IIaTam, npeib-
SBIACMBIM [IPH H3T'OTOB/IEHUH MO YKa3aHHOW TEXHO-
JOTHM, ABNACTCH HANMYME Ha HHX PeanbHBIX AHC-
KPeTHBIX KoMMoHeHToR (real estate). HekoToprie Bl-
COKOIUTOTHBIE KOHCTPYKIHH HE TO3BOJAIOT HCHONb-
30BaTh OHCKPETHEIC pesncTopel. B aToM ciayvae Bos-
MOKHO MPHMEHEHNE BHYTPEHHHX PpE3UCTOPOR, T.K.
OHH 3aHMMAIOT 3HAYMTENBHO MEHBLIE MECTA H I0-
MYCKalOT pacriofioeHue HaJl HHMH TIOBEPXHOCTHO-
MOHTHPYEMBIX KOMIIOHEHTOB HH CXEM.

KosslieBble pe3ucTophi MOryT OBITE BLITIOMHEHB! B
BHJAC KOIbLA, OKPYXKaKILIETO KaXA0OE MEepexomHoe
OTBEPCTHE, TPOXOJSLIEe Yepes CXCMHBIE CHAGH.
Konbuo, npeaHazHaucHHOE AUIA PEIUCTOpPA, HOIKHO
ObITL AKPAHHPOBAHO NI CHHMKEHHMA KOMHYECTBa
(hakTopOB, BIUAIOLINX HA OKOHYATENBHYIO BETHMHHY
conpoTHRICHUA. PeaycTop AaHHOTO THIIA HCMONB3Y-
eTcd MPEeUMYIIECTREHHO B Ka4ecTBe Harpy3QqHOro
WIH COINMACYIOLIEro BBIXOAHOTO PE3NCTOpa, HMEND-
mero jonyck £10% unu Gonetue. CTOMMOCTE H3r0-
TOBNEHHA ITOTO PE3HCTOpa MOMET ObITh HAMHOTO
MEHbIIe, YeM Pe3HCTOpa, YCTAaHARIWUBACMOro Ha Io-
BEPXHOCTh, OH He TpeGyeT MecTa Ha TOBEPXHOCTH
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neqatHoil maarsl. [raBHBIMM OrpaHUYEHHAMH TpH-
MEHEHUs 3THX PE3HCTOPOB ABIAIOTCA OonbOrof ao-
IyCK Ha CONPOTHRICHHE M OrPAHUYEHHOE KOTMHECT-
BO THIMOB.

4.4.10.2 BayTpeHHHE KOH/AEHCATOPBI

PacnpocTpaséHHBIE KOHOEHCATOpbl ABMMIOTCH 3ie-
MEHTaMH KOHCTPYKIIMH, B KOTOpPOH IIOBEPXHOCTH
3€MITH W MUTAHHA Pa3sMeIaloTed MpPAMO HA BHELTHEM
Clloe B HEMOCPeAiICTBeRHOH Bnu3ocTy ApPYT K Apyry.
PacnonoxeHne ABYX MOBEPXHOCTEH HA PACCTOAHUM
(.1 MM WA MeHBIDE co3faér "caHaBHM', KOTOPLIH
ofiecneynBaeT HU3KYK HMHIYKTUBHOCTH, BBICOKYIO
SEMKOCTHYIO CBA3L I/ @KTHBHBIX HIEMEHTOB Ha [e-
yarHO#t Amare. 3To o3HavaeT OBICTpOE BKINOYEHHE
(nmepexnoyeHne), HU3KHE TOKH YTCUKH B OblCcTponei-
CTBYIOINEH BBIMHCIHTENBHON TEXHUKE, IS KOTOPOH
TpeGOBAHKHE yIANEHHA pa3MELIAEMOH Ha MOBEPXHO-
ctet émroctr win EMI (anekTpoMarHUTHOH moMexu)
ABIAETCA KMoueBoil npobnemoit. JIna GompIIMHCTBA
KOHCTPYKLU#H "COHABHY" THTAHHE/3eMIS HCIONb3Y-
eTCs JINA 3aMeHbl CYLUECTBYIOIIMX CIOEB 3eMIM U
TIHTaHYsA, AMEIOILMXCA B medarTHoit mmare. Kak npa-
BHNO, WyHTApYlomas &mkocrs, pakHaa 0.1 pF n
MEHBIIE, MoKeT OBITE 3aMEHEHA Ha NeYaTHoM marte.

4.5 Opranu4ecKie 3aIUTHbIE MOKPLITHA

4.5.1 HoxpeiTHE RARJILHLIM pesHeToM (MasibHas
MacKa).

ToKpEITHA M MAPKHPOBKA AONIAKHBI GBITH COBMECTH-
MBI JIpYT ¢ OPYTOM H ¢ APYTAMH [OeTanAMH H Mare-
pHanaMu, HCMOAL3YEMBIMH B MEYaTHBIX IUIATAX, U C
TEXHOMOTHYECKHUM MPOLECCOM COOPKH HA NeHaTHBIX
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natax, BKIIOMAs MOArOTOBKY/OUMCTKY, TpeGyemyio
nepen ux wucnons3oBaHuem. [PC-SM-840 npenna-
3HA4UeH AMf OfpeAeneHHA COBMECTHMOCTH ILTAT H3-
roTOBUTENA U COOPOUHBIX NPOLECCOB.

Hcnone3yeMelit 1N NOKPBITHA MasibHBIL pPe3ncT
A0JKeH CcoOTBeTcTBOBaTh TpeboBaHuaM [PC-SM-
840. Ecmu Ttpebyercsa, ang nmnat Knacca 3 momken
MCHONk30BaThcA NasnbHblid pesuct Kmacca H mo
IPC-SM-840. Ecnu npunstet Tpeboanua Underwri-
ters Laboratories (UL), To Mcnone3yemMoe 3al0UTHOE
NoKpeITHE A0MKHO OBITL oA0Openo UL ans mpume-
HEHHA B TEXHOJOTHYECKOM MPOLECCe M3TOTOBATENA
nedaTHbIX N1aT.

Ecnu masneHbiil pe3ucT HCMOAB3YETCS B KAYCCTRE
H30TAUKMOHHOTO MaTepHana, OU3EKTPHIeCKHE CBOT-
CTBA NOKPBITHA ROJAKHbE OLITh AOCTATOYHLIMK Ons
COXpaHeHWA INeKTPHYECKOH UeTocTHOCTH. PestcT He
NI0JDKEH HAXOMWTHCH HA YYACTKaX TeYATHBIX [UIAT,
npenHa3HaueHHBIX ANA COEIHHEHHA ¢ MPOBOIHMKA-
MH.

B cnyyae HCIONBIOBAHNA, MAKCHMABHAS H/HITH MH-
HUMAaNbHAA TONIMHA NasIbHON MACKH J0MKHA OBITh
vKaiaHa B OCHOBHOM HepTexke. MuHMMalbHas Tpe-
OyeMas TOMIWHA HeOOXOAMMA INA COOTBETCTBHA
TpeGOBAHNAM K COTIPOTHBICHHIC H3ONAUNH H JOJK-
Ha OBITh paccUWTaHa MO TeXHUYECKUM YCIOBHAM Ha
Matepuan. TpeGoeaHusA K MakcHMaNbHONH TONLIHHE
HeoDXOAUMBL NS KOMMOHEHTOB cOOpOYHOTO MNpo-
Hecca, HATIpHMeD, T MPHMeHAeMol NasnbHOH mac-
ThbI.

Afnresus MaAnkHOTO pe3dCTa K IUIABALISHCA MeTan-
AAYECKOoil MOBCPXHOCTH (TOKPBITHE MPHIIOEM, OJIOBO-
CBHHEIl H T.J.) HE MOXKET OBITh rapaHTHPOBaHa, T.K.
TpY BO3ASHCTBMUM HA MNATY TEeMIEpPATypbl [L1aBA-
muiics MeTall nepepacupenenseTcd. Ecny masnb-
HEIH pe3ncT HeoOXOMMO HaHOCHTb Ha MaBALLYIOCA
METALTHYECKY 0 MOBEPXHOCTh, PEKOMEHAYEMAA MaK-
CHMaNbHas MWHPHHA IPOBOAHHKA [IPH MOIHOM IIepe-
KPBITHH MPOBOJHUKA 3ALUUTHBIM MOKPBITHEM [10J1%K-
HA COCTaBMIATE 1.3 MM.

Ecan NPOBOAHUKH C IMABALIHMCH METAILUIOM HMCHOT
mupHHY Oonee 1.3 MM, TO NpH MPOSKTHPOBAHHH He-
obxoauMo obecneYUTh CKBO3HBIE BLICBODOKCHHS B
MeTaule 0 MaTepHana OCcHOBaHMA. PasMep BBICBO-
OokIeHNa JO/DKEeH COCTABIATh MO KpailiHeH Mepe
6.45 MM* W pacronaraThci B I1Uare KOOPIMHATHOH
ceTku He Honee 6.35 MM. Eciu npoBomAmMe y4acTku
C MIEBALIAMCH METAILIOM JIOJDKHBI OBITE CBOOOIHLI
OT NOKPBITHA MAaATBHBIM PE3UCTOM, TO KOHCTPYKIHA
NEYATHBIX IUIAT AOJKHA OBITH Takoil, 4robbl nasnb-
HBIH PE3MCT TEPEKPHIBAN TUIABAILMICH METAN He
Gonee, yem Ha 1.0MM.

TpeboraHHAMH K KOHCTPYKUMM MOKeET ObITh HPey-
CMOTPEHA 3aIl[HTa NePEXOAHRIX OTBEPCTHI OT KOCTY-
112 TEXHONOTHYECKUX PACTBOPOB, HCMOMAb3YEMBIX NPH
mafike, B npoUecce OYHCTKH U T.4. Ecmu Tpebyercs
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3aLLHTa, TO [EPEXOJHBIE OTBEPCTHA AOMAKHBI OBITH
NCPCKPBITEL [TOCTOSAHHBIM NAasfJbHBIM PEIHCTOM HIH
APYTHM TIOMHMEPHBIM MOKPEIBHBIM MaTepHaToM (He
KOH(OPMHBIM NOKPBITHEM) MM 3AN0THEHb! COOTBET-
CTBYIOLUM MOJMMEPOM [UTA NPEAOXPAHEHHS OT 10C-
Tyna TEeXHONOTHYEeCKHX pacTBopoB. [lepekprrThe
(TeHTHHT) MM 3aNONHEeHUe MepexoaHblX OTBEPCTHIL
A0/KHO OBITE EBINONHEHO Takum o0pasoM, MToOBI
OTBEPCTHA OBIIM NEPEKPhIThl UMK 3aMO0MHEHbL € ABYX
CTOPOH.

Ecnu and nepexofHBIX OTBEPCTHIT MCMOMB3YETCA
TEHTHHI, TO MaKCHMAJILHBIA OKOHYATENLHBIR IWa-
METpP TIEPEXOJHOTO OTBEPCTHA MOJIMKEH COCTARIATH
1.0 MM g Knaccoe ammapaTypsl | u 2 u (165 MM
s annapatypst Knacea 3.

Jna nepexonHeIX OTBEPCTMI MeRaTHBIX TNAT, AXa-
METP KOTOPBIX OOJIbLIIE MAKCHMATBHO JOMYCTHMOTO,
Hallyie TeHTHHrA JOKHO OBITH COTTIACOBAHO MEX-
AY 3aKa34YUKOM U N3MOTOBUTEAEM TMEYATHBLIX 11aT.
TloABneHue wapukoB OpUIOA TpH COOPKE MONXKET
ObITh cBA3aHO ¢ 0OPadOTKOH NOBEPXHOCTH MASILHOH
MACKH, T.€. ¢ MATOBOCTEIO, HII€CKOM H T.I.

4.5.1.1 Aarezns peincra

Afreszus TasTBHOTO Pe3McTa K MATepUaly OCHOBA-
HUA U NAANBHOTO pe3ucta K Qoibre Aoaxua ObTh
JOCTAaTOYHOH IUIA BCEX MpelyCMOTPEHHBIX YUACTKOR.
MoryT OBITE UCHONB3OBAHBI OKCHIMPOBAHME, IBOH-
Hai oOpaboTka MeaHd, 3alMUTHAA XUMpdeckan obpa-
00Tka HNIH Apyrue Bujbl 00paboTKY, NOBLIUAIOIIHE
agresvio. Crnocod noAroToOBKH IIOBEPXHOCTH A0JIKEH
ORITE 0H0OPEH 3aKa3THKOM.

Ecnn nmedyaTHble nnaTel UMEWT OONBINHE MENHBIE
TIOBEPXHOCTH 03 BBICBOOOKACHUH, IIOAbs KOTO-
peIX Gonee 625MM’, PEKOMEHIYETCA HCIIONE20BAHHE
TIPOMOTOPOB aaTe3uH. Eciii nonuMepHoe nokpeiTue
TpeOyeTca HAHEeCTH HA HEUIABAIIMICH METATN, Ta-
koO#, HanpUMep, KaK Mejib, TO B KOHCTPYKIMH HE0G-
XOAHMO MpeAyCMOTpeTh 3alMTy OT OKUCIEHHA TIPo-
BOJHHKOB, HE MOKPBLITBIX PE3HCTOM, €C/IM HE YKa3aHo
HHaue.

4.5.1.2 PaccrosiHue 10 pe3ucTa

XKunkue cerxorpadutdeckue TOKpBITHA TpebyloT
Gonbwero zazopa (tunmane 0.4-0.5mm), yem doto-
orBepikaaeMsele pezuctel (THnuygHo 0-0.13MM). Cro-
00Hble Y4ACTKH JOKHBI ObITh [PeAyCMOTPEHBL 111
obecneueHua HaTIekHOA cOopku.

Jannsie daiinos odbIuHO cogepkat HHMOPMALHIO 06
ONMHAKOBRIX PACCTOAHHUAX 0 KOHTAKTHBIX THIOIIa-
JIOK. DTO IMO3BOMAET U3rOTOBUTE/IAM MEYATHBIX IUIAT
YCTAHABMUBATL 3a30p B COOTBETCTBHM C BO3MOXKHO-
CTAMH €r0 TEXHOJOIHYSCKOro Mpolecead, €Clid CooT-
BeTCTRYHOIEEe TpeOyeMoe MUHHMATTBHOE PAcCTOAHNE
yKa3aHO B OCHOBHOM YEpTeXKe.

B3aUMOCBA3b Pe3MCT. — KOHTAKTHAA IUIOINAJKA
AOMKHA OTBevaTh TpeOOBAHUAM K TOWHOCTH COBME-
IIEHUA, YCTAHOBIICHHBIM OCHOBHBIM YEPTEKOM.
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4.5.2 KondopmHbie NOKPLITHA

Ecan tpebyercsa, KoHQOPMHbBIE MOKPBITHA AOJIKHbI
cooTBeTcTBOBaTh  TpeGopanuaM IPC-CC-830 w
MOJOKHBI YKA3LIBATECH B OCHOBHOM HepTeXe Wi B
ocHOBHOM cBGopodHoM 4eprexe. Ecnn npeawasns-
torca Tpebosanud, paspabotanneie UL, To mokpsr-
THA, HCTONE3YEMBIC U3FOTOBHTEJIEM NEYATHRIX IUIAT,
AoukHEL ObITh 0n06pensl UL, KorcTpykTop JomkeH
GbITE OCBEAOMIEH O COBMECTHMOCTH MOKPBHITHA.
KonopMHOe MOKPEITHE SABIAETCA 3MEKTPOUIONALM-
OHHEIM MaTepHAIOM, coxpaHswoumM GopMy Teuar-
HBIX [UIaT B HX KOMOOHEeHToB. OHO NpHMEHAETCA ¢
HENBI YNYMIIEHUA THNIEKTPHYECKAX CBOHCTE [O-
BEPXHOCTH H 3allHTHl OT BO37eHCTBHA YCIOBHI OK-
pyxatome cpens. KoHdopMHoe MOKpuITHE HE Tpe-
Oyercs HA OBEPXHOCTH MM Y4acTKax, KOTOPBIE HE
HMCIOT MpoBOoAHHKOB. KoHdopMmHOE NOKpBITHE
o0BIyHO He TpebyeTcs Ha Kpasx TNievarHbIX [1ar.
4.5.2.1 Tunnt koHGOPMHOro MOKPLITHA H TOMIH-
HA

KoHpopMHOe TIOXPHITHE MOXKET OTHOCHTLCA K OJHO-
My W3 THIOB, YkazaHHBIX Huke. Tomnusa kondopm-
HOTO MOKPBITHA KOXIOTO YKa3aHHOTO THMA AOMKHA
COOTBEICTBOBATE NPHUBSOCHHBIM 3HAYECHUAM IPH yC-
JOBMH €& HM3MEpeHHus Ha ockol coboaHolt mo-
BEPXHOCTH:

Tam AR - akpunathas emona  0.03. - 0.13 MM

IPC - 2221A

Tunt ER - 3nokcnanas emona  0.03 —0.13 MM

Tun UR - yperanosasd cmona  0.03 — 0.13 Mm

Tun SR - cunukonosag cMoma  0.05 - 0.21 mm

Tun XY - napakcumanesosas  0.01 —0.05 mm
cMona

JIns kKOHQOPMHBIX MOKPBITHH HCHONB3YHOTCA TPH
FIABHBIX KATETOPHH MATEPHAIOB! CHIHKOHOBBIE /13-
CTOMEPEI, OpraHfyeckie MATEPHANB! U TTApHIeH. Bee
TpK THNA 0GECNEeUUBAKOT PAMHYHBIA YPOBEHb 3a1LH-
TBI OT PAacTBOPUTENEH, BiIArH, KOPPO3MH, JEKTPHYE-
CKOWM AyrH U npyrux $akTopoB OKpYKarowei cpenpl,
KOTOpPBIE MOIYT OKa3blBarb OTPHLATEIBHOE BO3AEH-
cTBue Ha pafoude XapakTepHeTukn cxeM (cm. Tabm.
4-7). Muorne TexHomnornd (cnocofbl) MOBEPXHOCT-
HOrQ MOHTZXA HE MOFYT afeKBATHO BBINOJNHATHCA
0e3 MCTIONTB20BAHUA KOH(DOPMHOIO MOKPBITHA H3-33
MAOTHOTO PacioiOxeHHA BBEIBOAOB M KOHTAKTHBIX
IIOIIAJ0K. B ycrnosusax Bo3geiicTBus yaapoB H BHO-
palMH KOH(BOPMHBIE NOKPEITHA GONMBINOM TOMHHEL
MOTYT HCIOIb30BATECA B KAa4eCTBE AeMIT(HPYHOLLErO
matepuana. Hanuuue wanukoB KOH(oOpMHOro Imo-
KPBITHA 107 KOMIOHeHTamMH B kopmyce DIP moxer
MPMBECTH K MEXaHHYECKOMY BO3AeHCTBHIO Ha nas-
Hele COEAUHEHHA TIPH TEPMOLUKIIHPOBAHHH, ECIIM He
IPHHATBl COOTBETCTRYIOIIME MEPRI MPeAoCTOPONKHO-
CTH.

Tabanua 4-7 OYHKHUNOHANBHLIC KOHPOPMHEIE NOKPLITHR

Tun IlpermymecTsa

Hepocrarkn

CHNHKOHOBBIE 21acTO- | CTOMKOCTE K BO3OCHCTBUIO DKCTpeMalbHBIX LUMKIHYE- | Hu3kad CTOHKOCTE K MEXaHUYECKOMY

Meps! CKHX TEMOEpATYP.
pacTROpHUTE]A.

KOCTB.

Jlerko gopabateiBacTes.

HCTHPAHHIO.

Xopowas ¢rofKkocTh K MEPHOJHUCCKOMY BOINEHCTRHIO | JIMAeKTpHYecKasd NPOYHOCTE 3HAYH-

TENIEHO MEHBINE, YEM Y OPraHH4ecKHX

Huskuii MOAYNL yNPyrocTH, MErKOe ynanenwe, THO- | COSNMHEHMI.

Tlocne HaHeCEHHA TWOKPLITHA MOXKET

Xopomo paboraer Ha GONBIIMHCTEE MaANBHBIX PE3H- | CHHKATBCA MTASEMOCTH.
CTOB # He TpelyeT OUHCTKH OT UII0COB.

Oprauuliecxue coeqH- OueHs BBICOKAA JHIEKTPHYECKAA NPOYHOCTE.

MoskeT HMCIONL30BATECA NPH TeMnepa-

HEHHs OueHs BHICOKAA CTONKOCTh K MEXaHWMECKOMY McTHpa- | Type Ao 125°C

HHK).

BricoKas BIarocToikoCTb.

QueHb BRICOKaA CTOHKOCTE K PACTROPUTENAM.

Jirobag nopaboTka 3aTpyAHEHA.
HeobxoanMo yuuteiBath KovtduLeHT
JNIHHEHHOTO paAcIlHpenuA.

TpeGyercsd NpoBepKa COBMECTHMOCTH €
MAAJILHBIM PEIHCTOM,

TpelGyercsa npoBepka COBMECTHMOCTH ¢
XHMHYECKHM COCTaBOM (uioca.

IMapunen

H3ASTHi).

OueHR BRICOKAA IKINCKTPHIECKAA NPOUHOCTS.
Ou4eHp BRICOKAR KOHGOPMHOCTH (MOBTOPEHHE (OPMBI | PHANIOB.

Bricokas cnmoco0HOCTE K NPOHUKHOBEHHIO 11071MMEpa.
O49¢HE BBICOKAR BIIAT0- H XUMCTORKOCTE.

Bricokas cTOMMOCTB CHIPBERBIX MaTe-

HanocHTca B BaxyyMHOH KaMepe.
3auATHOE M3CALHOHHOE MOKPBITHE
OOMKHO ORITE  BOROYXOHENPOHMLAE-
MBIM.

Tonkan pacTexluascs NNEHKa 3aTPy IHA-
€T B3y 1pHOE HabIIOJEHHE.
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4.5.3 TloTeMHeHMe 3AMHTHOTO NOKPLITHH

3amUTHOE NOKPLITME MOXET OBITH MPUMEHEHO MANA
HETIOKPBITOH Mead HECMOHTHPOBAHHON NeYaTHOMH
ATl 411 COXPaHeHHUsA NAaseMOCTH HAH BHEIIHETO
BH/IA HA ANUTENLHBIA NepHod. 3TH NOKPLITHA MOFYT
paspymiateca NpH onepauMAX NaHKU WiH MOTYT Tpe-
OoBatk ynaneHus nepes onepauueil maiiku. Heobxo-
JUMOCTb MOKPBLITHSA MOJMKHA BBITL YKazaHa B OCHOB-
HOM 4epTexe.

4.5.3.1 OpranuvecKue NasibHbIE 3AMUTHBIE 110-
KpbiTha (OSP)

[ToxperTe OSP uMeer orpaHHY¢HHOE NMPUMEHEHHE
IUIA 3AIIWTHL HENOKPHITEIX METHBIX KOHTAKTHEIX
MNOIEN0K NMPH XpaHeHUM WNYU OBOHHOH onepauuu
nafdKky J1A MOBEPXHOCTHO-MOHTHPYEMEBIX KOMITOHEH-
toB. [lokperrue OSP pcnmonwsyercs B TOM caydae,
KOTZIa K KOHTAKTHBIM [UIOWIZAKAM /IS [OBEPXHOCT-
HOTO MOHTAXa MpeNbABIAI0TCE TPeDOBaHMA II0CKO-
cTHOCTH. [TokpeiTHe OSP momMKHO COOTBETCTROBATH
TpeGopannaM nageMocTH. Cneuuanshele TpeboBanus
K €ro TONIIHHE OTCYTCTBYHOT, HO [PEABHBIAIOTCH
TpeOOBaHH CTOMKOCTH K INOTEMHEHHIO H COXpaHe-
HHIO TTafgeMOCTH MOC/E TePMHUYECKOT0 BOZACHCTBHA
HITH BRIACPKKH B YCIOBUAX BO3NEHCTBHA OKDYKaK-
weft cpenst. Ecnu ucnonszyercs nokpeitue OSP, To
DO/KHBI OBITh ONPENSIeHbl KPUTEPHH OICHKH TIase-
MOCTH MIAT U CPOK MX XPAHEHUA.

4.6 MapxkupoBKa H HAIIHCH

Ecnu ykazaHo B OCHOBHOM YepTeke, MevaTHbIE Tla-
TEl ¥ cOOPKA HA HHUX (MOAYJTH) OOJDKHB! ORITE TTPO-
MapKHpOBaHB!l € HCIONBIOBAHMEM HENPOBOAAILICH
KPAacKH, SpNbIKOB, METOAZ TPABACHMA M APYTHX Me-
TOA0B. MapKHpOBKa JOMKHA HCMONB3OBATECA INIA
0D03HAYeHNA HOMEpa M3JEeNHA WK 3aBOACKOro HOo-
Mepa, TMTEPhl H3IMEHEHHA, TIONAPHU3ALNUH HITH OpHEH-
Talluy, CUMBOJIOB LUTPUX-KOIOB, CTATYCa W3Oenus B
OTHOIIEHHR 3MekTpocTaTHueckoro 3apaaa (ESD).

Pacnonoxkenue MapkUpOBKH JOMKHO OBITh TaKHM,
4To0BL HE HOIMYCKATh pa3MeleHus HHOPMALHH 107
KOMIMOHEHTAMH, B HEIOCTYIHBIX MECTaX MOCHIE
cOOpKU WM HA NPOBOJIKIMX NMOBEPXHOCTIX. Mapku-
pOBKa HE JIOIDKHA PACTOnaraTbcd HA 3alIHIIEHHBIX
MOBEPXHOCTAX ¢ IUABAILMMHUCA METaIlaMH WIH Ha
TEMHEIX TOKPBITHAX. MapKHpoBKka, BBITIOTHEHHAA
METOJOM TpaBieHWA, MOKET BO3OSHCTBOBAThH Ha
NEKTPUMECKHE XAPAKTEPUCTURKY [UTAT, HATIPUMED, HA
€MKOCTHOE CONMpoTHENeHue. Ha npakThke Taxad WH-
topMauns, KaKk HOMEp H3/IEMMA, HOMEp Clof, JIATepa
U3MEHEHUA M CHMBOMABI OPHUEHTALMM AOJKHA ObITh
IpenycMoTpeHa Ha (oTomabnoHe W yUWTBIBATECA
pH ¢OOpKe CTOER MEeYaTHEIX TUIaT. DTy *Xe uudop-
MalFK JOMKHEL COOEpXaTh KYMoHEL Jpyrad HH-
dopMaLiid, Takas Kak: 3aBOACKOH HOMEp, CBEIEHUS
00 MArOTOBMTENE, 1aTA M3TOTOBISHUS JO/KHA OBIThH
pa3MelIeHa Ha COOTRETCTRYIOMIEM YYACTKE H BHITTON-
HEHA ¢ WCIMONL30BAHHEM CTOMKOH, HemnpoBoANICH,
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yHCHLMAHOH, BBLICOKOKOHTPAcTHOH KpacKu, Ap/bl-
KOB, JIa3€pHOTO CKpalOHPOBAHUA WK APYTHX CHOCO-
0B, oDecneyMBAKOLIMX JOCTATOMHYIO CTOHKOCTB
MapKHPOBKH K BO3JCHCTBUIO NPOLECCOB COOPKH H
OYHCTKH. MapKHPOBOYHBIE 3HAKM IOOJKHBEL OBITH
JIOCTATOYHOTO pa3Mepa, YeTKMMH M pa3MellaThed ¢
YHeTOM HOCTYTHOCTH MX HabmroJeHus B rfipouecce
00paboTKH, KOHTPONA, XpaHeHHA, MOHTAXKA W IIpH
nopaGotke nnat waum Moayaei (cOopok). Ob6sHO
MHHMMAabHag BRICOTA MAapKUPOBOYHBIX 3HAKOR, paB-
Hasa 1.5 MM, 1 MUHUMANBLHAA IUHPHHA THHMH, papHaA
0.3 MM, ABIAIOTCA [OCTATOYHBIMH. Heobxoaumo
00ecneyHTh AOCTATOYHOE PACCTOAHME J0 MApPKUpO-
BOYHBIX 3HAaKORB, 2 TAKKE CICA0BATH PEKOMEHIALHAM
[0 OTPaHHYEeHWAM OJ4 pPazMELISHHs KOMIIOHEHTOB,
ykasanHeiM B 8.1. M30eraiite ucnonszopanua map-
KHPOBOYHEIX Kpacok ONH3KO k MecTaM mMaiiku, T.K.
CMOJIA, HCTIOMIBIYEMAd B Kpacke, MOXKeT YXyIIUaTb
NageMoCTh.

Jns kuMAKHX ceTKorpadMYeckuX MapKUPOBOYHBIX
COCTaBOB TpedyeTcA pacCTOAHME OO0 MecT naiiku,
pashoe 0.4 — 0.5mM. HeoOxogumo cobnroaats npe-
NOCTOPOMKHOCTE MPH UCHONBIOBAHMH KUAKHX CETKO-
rpaduuecKiX MapKHPOROYHBIX Kpacok. Mx yeTkocTh
OIpeaenseTca BRICOTOM HepORHOCTE! TOBEPXHOCTH.
ESD umu Underwriters Laboratories moryt eBxmo-
4aTh CleUHanbHbe TpeBoBaHWA K MapKUPOBKE, KO-
TOpBIE JOIKHBI CTaTh HacThO TpeOOBaHHH OCHOBHO-
ro yepTexa.

4.6.1 Mapkupopka ¢ yderom TpeGosanuii ESD

Il'oTopas cbopka (Momynms) Ha MOHTaXHoH mmate
Jomxna OBITH IPOMAPKUPOBAaHA B COOTBETCTBHH CO
cOOpOUHBIM UepTEKOM O7A ee MoiHol uaeHTHdHKa-
iy, CHopka Ha MOHTAXHOM THaTe, KOTOpas comep-
MUT KOMIIOHEHTE!, YYBCTBHTC/IBHBIE K 3IEKTPOCTA-
THHECKOMY Paspsly, AoMxkHa ObITh NPOMAPKUPORAHA
B COOTBETCTBMM co craHmaptoM EIA RS-471. Map-
KHPOBKA AOJKHA OBITH BBIIONHEHA crocoboM Tpas-
JMeHUA WIH ¢ WCTIONB30BAaHWEM MNOCTOAHHOM KpackH
HIIH ApAbIKa, CTOHKUX K BO3ACHCTBHIO TEXHONOTHYE-
CKOTO mpoLecca cOOpKH, H JD/HKHE COXPaHATLCH He-
MOCPEICTBEHHO A0 yaaneHus cbopku ans npodunak-
THYecKoTo ofcnyxkusanua (peMmonta). Jlononuau-
TeNbHad MAapKUpPOBKa, TpPH HEOOXOOUMOCTH €€ Hc-
MOJIb30BaHMA, KOJKHA OBITH YkazaHa B ¢OOpPOYHOM
YepTexe.
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5.0 Mexanuueckne/pH3INUECKHE CBOHCTBA

5.1 O0cykaeHne BONPOCOB MPOH3BO/ICTBA

B Tabn.5-1 npuBenens! peKOMEHIAUHH, OTHOCAIIHE-
¢l K KONCTPYKIMOHHBIM MapaMeTpam Iiar, 1 obcy-

AKOCHBI PE3YNBTATHI HX BRITIOMTHEHUA.

Tabn. 5-1 PexoMeHTauHH, OTHOCAIIHECH K KOHCTPYKIIHH Ne4YaTHBIX TLIAT

KoncTpyKuIHOHHEBIE GPeANOChIIKH,
CBAI3aHHBIC C TPOH3BOACTBOM

IMpeumywecTra ( #), HEAOCTATKH (U), Bosneiicreue Ha KawecTBoO
(®), Apyrue KOMMEHTAPHH (¢)

CooTHOIEHHe OTBEPCTHE/KOHTAKTHAN
IJI0MAIKA:

Pazmep KOHTAKTHOM MI0LHATKH HE MEHee,
yeMm Ha 0.6MM Ooneine; ¥eM pasMep oT-
Bepcwml

eObecneucHre AOCTATOYHON MIOMIAAM KOHTAKTHOW MAOWAAKH 14
npeaoTBpalleHns eé pa3peiBa, T.€ BRIXO/A TIEPEXOAHOTO OTBEPCTHA 32
Kpail KOHTaKTHOH mOIAOKH (HENOCTAaTOYHAS LIMPHHA KONBLEROH
KOHTAKTHOM IJ10ILATKH).

UBonbime koHTAKTHBIE TAOWAZKM MOTYT CHU3HTH MHHUMANBHOE
PacCTOAHHE MEMKIY 3/EMEHTAMH NPOBOAAIIECTO pUCYHKA.

Maasuelii mepexoa oT NpoBOAHHKA K
KOHTAKTHOH miowaaKe B Buae "cae-
3nl",

e(becneyeHHe NOCTATOMHOH TIIOMAAM KOHTAKTHOH IUIOWAAKH g
Npef0TBPAIIcHUA €€ Pa3phiBa.

elloBbllleHHe HAOEKHOCTH IyTEM [IPefOTBPALSHHA TPENHH Ha rpa-
HHLIE MEPEXO/IA KOHTAKTHOM IUIOIAAKH B MPOBOAHMK MpH Bubpaunu
WITH TEPMOLIMKTHPOBAHHH.

UMosxer BrmsTs Ha MUHHMANEHOE TPEOYEMOE PACCTORHMUE.

Tonmuua NAATHI:
Tunuuno ot 0.8mm g0 2.4mMm (Hag me-
IB10)

# Bonee TOHKHE TIATH MMEKT TEHASHIMIO K Kopobnenuio u Tpebyror
ocoforo o0paleHis NPy HENoAB30BaHHN TEXHONOTHH MOHTAKA KOM-
[IOHEHTOB B CKBO3AEIC METANNUIWPOBAHHBIE OTBepcTHA. Bonee Ton-
CTHIE TUIATHI MMERT DoMee HH3KAH BHIXOM MOAHBIX H3-3a COBMELICHHMA
cnoee, HekoTopble KOMITOHEHTb! MOTYT HE MMETE BBIBO/IOB A0CTATOY-
HO AnMHE! 1A O0Nee TONCTBIX MIAT.

OTHOwWeHHe TOMMMHHBI IIATE K JHa-
MEeTPY CKBOZHOTO META/LIM3MPOBAHNO-
ro OTBEPCTHA: OTHOWeHAe 5:1 gBnseTcA
NPeANOUTHTENBHBIM .

#Pe3ynsraToM Gojlee HHU3KOTO 3HAYEHHA COOTHOIIEHMA ABNAETCH GO-
Jee PABHOMEPHAs METANIH3AUMA oTBepcTHil, Oonee nmerkas 09MCTKA
OTBEPCTHI U MEHBLIECE OTKNOHEHUE CBEPNA IPH CBEPIICHUH.
eOTBepeTHA GoJbIUEro JHAMETPa MEHEE CKIOHHBI K TPEIUUHAM B Me-
TATH3HPOBAHHOM ITHCTCHE,

CHUMMETPHYIHOCTE NONEPEHHOI0 cede-
HHA OAaThL: A7 JOCTHXEHUS cOanaHcu-
POBaHHOCTH KOHCTPYKUUM BEPXHAA MO-
MOBHHa IVIATH] JOMKHA OBITE 3EpKANSHBIM
OTpaKEHIEM HIKHEH MOI0BHHEBL

®@ACHMMETPHUHBIE TUTATBL CTPEMSTCH K KOpoOIeHHIO

¢ Ha cAMMETpHYHOCTE NAAThl BIHAIOT Pacnoa0okKeHHEe NOBEPXHOCTEH
3eMJIH M I[MTAHWA, HANDABIEHHE CUTHANLHBLIX LeNei, HarpaplcHUe
BOJTOKOH TKAHH,

|} Bonpune MeHbIC MOBEPXHOCTH ROKHE! GBITH PABHOMEPHO pac-
npesiee Bl 10 MOBEPXHOCTH TUIAThI N4 MUHUMH3AUMH kKOpobieHus,

Pasmep naaTwl

o[11aTh! MEHBIUIMX Pa3MEPOB UMEIOT MCHBIIEE KOPOONEHHE U aydLIce
COBMeEIIIeHUE CITOER.

UI{M OONBIIHX 3aroTeBOK € MANEHBEKMMH pasMepaMu 3JICMEHTOB
TOMKHB! GBITe PACCMOTPEHBI MpUNIpeccoBka (ONBIH WIH "[UI1aBak0-
masn” cbopka coés.

¢ Mcnone3yeMble 3ar0TOBKH ONPENENAT CTOMMOCTE MJIATHL

PaccrosinHe MeXIy NPOBOSHHKAMM:
0.ImMm )

®>Kuakue TpaBUTEH HenocTarouHo 3(Q@eKTHBHO HHPKYAHPYIOT B
0YeHh Y3KHX 3a30pax, B PE3yNbTATE YeTo He MPOHCKOMUT MOIHOE Yaa-
JeHHe METaIA.

Mupuna nposoannaka: 0.1MM

®IneMeHTsl OYEHE MANEHBKHX pasMmepoB Oonee YyBCTBHTENBHBI K
NOBPEKICHUAM H PA3pYIICHIIO B ITPOLIECCE TPABTEHNS.

1 ,
61y NPOMIBOACTBEHHBIC NIPSIMOCEUTKH, X0Th H LICHHBIC, HE MOTYT OBITh UCTIONB30BAHEBI A HEKOTOPRIX IIEPEXOa-

HBIX ovBepeTHil. T.e TepexonHble OTBEPCTHA, KOTOPBIE HMEIOT MaICHLKHMI AMaMETP KOHTAKTHOW IUIOLUANKH, HE

MOTYT HMETh AMAMETP KOHTAKTHOH niomanky Ha 0.6 MM GoiIblle, YeM OTBEPCTHE, T.K. 5TO Hapywaer TpeboBaHue
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K peKoMeHIyeMOMY Kod(hhHUHEHTY COOTHOINEHWA TOJIMIMHEL IUIATH M AMaMeTpa oTeepcTHs. [TpH paccMoTpeHHH

reOMETPHH TPeOYEMBIX MANCHLKUX KOHTAKTHBIX MIOMAA0K MpoblieMa Ko3pPHUMEHTA COOTHOIIEHHS CTAHOBUTCA

NEPBOCTENEHHOH U [INTA €€ HCKMIOYEHMA 40/hKHA BbiTh 060y 1eHa.

5.1.1 H3roToB./IeHHe HECMOHTHPOBAHHLIX NAAT

H3-3a ofopyaoBanus, HCNOILIYEMOro OpH H3TOTOB-
JIEHHH [eYaTHBIX NIIAT, CYLIECTBYIOT HEKOTOPHIE Of-
PAaHHYEHHS, KOTOPBIC JOIXKHBI OBITh OUEHEHBI LIS
obecnedeHls MAKCHMANBHOH H3rOTOBIACMOCTH TIJTAT
W, TakuM 00pazoM, MMHUMHZAUWN CTOUMOCTH. Kpo-
Me TOTO, PiA YelOBEUCCKHX (DAKTOPOB MELLAET MC-
HOMNL30BaTh KPyIHOGMOpMATHEIE 3aroTOBKH B OGOMNB-
IIMHCTBE YCTAHOBOK 175 H3COTOBIEHUA TIEYATHBIX
Mnar.

5.2 Kondurypauusa ne4aTHeIX MIaT/IPORY KA

DuauYecKHe MAPaMETPbl MEYATHBIX IUIAT JOJIKHBL
OLITb COBMECTHMBI ¢ TpeDOBAHMAMH K MexaHude-
CKHUM TapamMeTpaM 3NeKTpoHHBIX coxem. Jlomycku,
yKaszaHHbIe B [apax 3 4 5, nomxHBEI OBITE ONITUMK-
3MPOBAHEl 1Nt o0ecTeueH A TYULIEero COOTBETCTBH
(opMBI, PA3MEpPOB, TOMIIUHB! NEYATHBIX MUIAT MeXa-
HHYECKHM 3NEMEHTAM ITECKTPOHHBIX YCTPOHCTE, He-
NOAB3YEMbIM [T MOHTAXKA.

5.2.1 THO meYaTHBIX NJAAT

Bebop TUNa meyaTHRIX MIAT (OJHOCTOPOHHHE, ABY-
CTOPOHHHE, MHOTOCJOMHEIE, HA METANNMYECKOM OC-
HOBAHHH) AQIKEH OBITh CAENaH Mepejl HAYANoM TIpo-
EKTHPOBAHHA W JOMKEH OCHOBBIBATBHCA HA TpeboBa-
HHSX K XapakTepucTUKaM cBOpOK, paccesHUIo Terna,
MeXaHHYeCKON KECTKOCTH, HMEKTPHUCCKHM X4APaKTe-
pucTHKaM (IKPaHHPOBAHWIO, HMIOSHAHCY M T.A.) U
OKHIAAEMOH IIIOTHOCTH cXeMB! (cMm.3.6.2).

5.2.2. Pazmepsl naat

PazMephl mevaTHbLIX UIAT HOMKHE! 6bITE YHHUMLIK-
poBaHBl OnA ofnerdyeHus WCNoNb30BAHHA KOHTaKT-
HbIX TIPHCHOOCOONEHHH ONIA HECMOHTHMPOBAHHBIX I1¢-
YATHBIX I4T H COOPOK, @ TAKKe ¢ LENbI MHHUMU-
3alMM  KonudecTBa TpebyeMeIXx npucnocobnexuit.
Hns npumepa, Ha Pue.5-1 moxazaHel ctaHpapTH3o-
BaHHBIE M1aThL Kpome Toro, neyatHas niara Aonk-
Ha OBITP COBMECTHMA CO CTAHIAPTHBEIMU pazMepamu
3aTOTOBOK ONS JOCTHXEHHMA HAMMEHBIIEH CTOUMOCTH
M MAKCUMANBHOTO KONHMYECTEA [MEYATHBIX IUTAT Ha
3arOTOBKE. JTO TAKKC OONEryaeT KOHTPONb HECMOH-
THPOBaHHOI1 eyaTHoit mnate! (eM. IPC-D-322),

5.2.3 FeomeTpust MIaT (pasMepsl 1 opma)

5.2.3.1 Pazmep martepuaJia

Haubonpmuii pasmep H3roTaBMHBAEMBIX 3aTOTOBOK
JUTA MEeYaTHBIX IUIAT ABAETCH (QyHKUMEH SKOHOMU-
YeCKH BBITOJHOTO HCMONB30BAHHS TMCTOB TAMUHATA,
UMEIOUIUXCA B IPOIAKE.

PekoMeHayeTcs WCTIONB30BaTh pasMep 3arOTOBOK
MEHBIINH, YeM TOT, IIPH KOTOPOM 3arOTOBKH HONHO-
CTBIO 3AMOTHAIOT JIHCT NaMHUHATA.
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Hanbonee pacnpocTpaieHHbIM pa3MepoM 3ar0TOBKH
apnaerca pasMep 460 x 610 mm. Cranpapribim
BCITOMOTATENBHBIM DA3MEDOM 3ar0TOBKH IOJIKEH
OBITE pasMep TacTH HENoro JIMCTa.

JUT1 ONTUMH3aLMH pazMelIeHHs MEYaTHRIX TUIaT Ha
3aTOTOBKE, BAMAKIIEH HA CTOWMOCTH IUIAT, KOHCT-
PYKTOp JIOJDKEH 3HATEH PA3Mepbl 3aroTOBOK, HCMOJb-
3yeMbIX H3TOTOBMTENEM. MaKCHManbHBIH pazMmep
3ATOTOBOK OKAa3bIBaeT HAWBONBILCE BAUAHHE HA
CTOHMOCTb €AMHMUBI MOBEPXHOCTH TOTOBOH MedaT-
Ho#l nnarsl. OgHaKo HCHOMBL30BAHHE OOMbIINX 3aro-
TOBOK MOJKET BbI3BATH 3aTPYAHEHNA TPH MONYYESHHH
TOHKMX HPOBOAHMKOB K HEOOXOAMMOH TOYHOCTH
PACMONOXEHUA SIEMEHTOR TPOBOMAIIETO PHCYHKA
M3-332 YBCIMUCHUS BIUAHWA HeCTa0UNBHOCTH OCHO-
BaHHA MaTepHara.

5.2.4 Narub u ckpy4ynBanue

l'lpoeKTupOBaHue MeYaTHBIX IUTaT ¢ coOmacHUeM
C6aJ'laHCHpOBaHHOI'0 PAcrioioXeHHS CXeMbl H pas-
MEIIEHHA KOMOOHCHTOB ABIACTCA BAKHBIM CIJHKTO-
POM ONMA MHUHHMH3ALHH CTCHECHH niruba u CKpy4Hn-
BaHM#A NEYATHRIX ILIAT.

Kpome Toro, momepeuHOEe CCYEHHE ILTATHI, BKJIIO-
HaIIee TOMIIHHY OCHOBAHHA, TONIIHHY THIEKTPH-
Ka, BHYTpeHHHE ClioM ¢ OOMbILOH# MOBEPXHOCTHIO
MEJHBIX YYacTKOB M TOMLIHHY OTHENBHBEIX MEIHBIX
cno€B, MOMKHO BBIMONHATECA, [0 BOIMOKHOCTH,
CUMMETPHYHBIM OTHOCHTENBHO LEHTPA TUIATEHL

Ecan Wer gpyrux ykazaHWil B OCHOBHOM YepTexe,
MaKCcHMaNbHOE 3HAYCHME M3rnba M CKpYWHBAHHSA He
aoeaxno npessiiath 0.75% Ans mMaat ¢ HCMONB3IOBA-
HMEM TEXHOMNOIHM MOBEPXHOCTHOTO MOHTAXA KOM-
NoHEeHTOoB H 1.5% A nnat, HCIoNE3yeMBIX JIIa BeeX
APYTUX TEXHOMOTHH MoHTaxa. Mcnonesyemble npu
cOopKke MyIBTHIUIMLUAPOBAHHBIE 3arOTOBKH [1€YAT-
HBIX IJI4T, KOTOpBIE 3aTeM pa3iendiorTcA, JOMKHEI
TAK¥e COOTEETCTEOBATH YKA3ZAHHLIM TPeBOBAHHAM.

Ecini cHMMETPHYHAA KOHCTPYKUMA U IKECTKHME JI0-
IMyCKH HEIOCTATOYHBI I COOTBETCTBYIOLICH Kpu-
THYHOH cOOpKY MK nony4venud TpeGyeMBIX Xapak-
TEPUCTHK, MOTYT MOTpeBOBATHCA WECTKHE WIH YKpe-
IUIAKOLIHE CIIOH.

OtcHKA NPOM3BOAUTCA H3MEPEHHAMM B COOTBETCT-
sun ¢ |PC-TM-650, Meton 2.4.22.

5.2.5 CTpyKTypHas Npo4HOCTE

Bonpimoe MHOroOGpazue NOCTYIHBIX MATCPHAIOB M
CMOJ BO3/IAraeT Ha KOHCTPYKTOPA CEPhE3HYI0 OTBET-
CTBEHHOCTB 33 WX aHanAu3 B TOM Cllyyae, eciu MX
CTPYKTYpPHEIE CROHCTBA ABAAIOTCH BaskebiMu. CTpyK-
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TYpHBIE CBOHCTBA J1aMMHATOB 3ABHCAT OT YCHOBMIA
OKPYXAIUIEH cpefbl B U3MEHAITCA B 3aBUCHMOCTH
OT COCTABA H MX CTPYKTYPhl. PHIMYECKHE M IeK-
TpUHECKHE CBOHCTBA H3MEHAIOTCS B 3aBUCHMOCTH OT
TeMIIEpaTyphl W aMIUIUTY bl HArpy3ku. IlpenensHble
CBOICTBA MATEPHATOR AJS NEUYATHBIX MAAT HCMONb-
3YIOTCA KOHCTPYKTOPOM NpH TpPOBEASHHH MCIIBITA-
HHH TTEYATHBIX MJIAT B KavecTBe CTPYKTYPHOTO 2Me-
menta. € uensto ofecriedeHHA COOTBETCTBYIOILMX
TpeBoRaHHIH K MEKTPHYCCKUM XapaKTEPHCTUKAM, Ha
KOTOpblE BARAIOT AedopMalid H yAIHHEHHE [edaT-
HBIX IUIAT, JUTA YCTAHOBJICHMS CTPYKTYPHBIX Tpebo-
BaHHI TOMKHE! OBITH 00CYHAEHEl Oolee HU3KHE 3Ha-
HeHMSA MPOUHOCTH OCHOBHOIO MaTepdana, 4eM Mpu-
BelleHHEIE B TEXHUYUECKOM AHTepaType.

5.2.6 CnoxHble IIATHL (C YKPEILIAIONIHM OCHOBA-
HHEM)

Ecnu TpeGoBAHMA K CTPYKTYPHBIM, TEPMHYECKHAM
WM 3MEKTPUYECKHM CBOMCTBAM OUKTYIOTCH MCMOMNb-
20BAHHEM YKPEMNAIOIIEro OCHOBAHUS TUTATHL, TO (hu-
3UMECKHE CBOMCTBA JIOIKHEI OBITE OLEHEHBI C HC-
NONbL30BAHHEM MOXOKHX 00pa3loB, KOTOPBIE Npen-
Ha3HAYeHB! A CTAHJAAPTHBIX MKECTKMX MCYATHBIX
nnar. Kymons! s NeYaTHeIX MIAT ¢ YKPETUOWAM
OCHOBAHMEM XOJKHMBI BKJIFOYATH MaTepualn OCHOBA-
HHA.

Jlns ofiecnedeHu TEPMUUECKUX HIM KOHCTPYKIHOH-
HBIX XapaKkTepucTUK KOHGHrypalus NevaTHbIX [AaT
MOKET OBITH CHMMCTPHYHON MIH acHMMETPUYHOMH.
HekoTopeie NPeMMYyIIEcTBA aCHMMETPHYHON KOHCT-
PYKLHH COCTOSAT B TOM, YTO 3NTEKTPUYECKHE XapaKTe-
PHCTHKK WTH (QYHKUUN OTASTEHEl OT MEXAHHMSCKHX
XApaKTEPHUCTHK Wi QYHKUMH, CBA3AHHBIX ¢ pacced-
HueM Ternna {ecm. Pue.5-2).

HenocraTkoM acMMMETpU4HON KOHCTPYKLMH HBIS-
eTCA TO, YTO M3-3a PasUYHBIX KOIpHLHEHTOB Tep-
MIHECKOTO pACLIMPEHNA TevaTHOH IL1ATHI M MAaTe-
pHana OCHOBaHHMA TOTORAA MNIaTa MOMKET HCKPHBHTE-
cH B MpOUECCe MANKH/OTUTABICHHA HMIIX U3-33 H3ME-
HEHWI TEMIEpaTyphl B UCTIONB3YEMBIX CHCTEMAX.
HekoTopas KOMIEHCauus MOXET ObITh NOCTUTHYTa
BBEACHHMEM [OIOIHUTENBHEIX MEIHBIX YUYaCTKOB C
obpatHoii cTOpoHBl Muatel. Bompmias MemHad mo-
BEPXHOCTh HEMHOTO YBEIMUUBAET KOIQPUUMEHT
TePMUYECKOr0 PacIIMpeHns, HO HMECTCA TaKxke Mo-
NOKUTENsHbIH 3PdeKrT, cocTosmMi B yBeNHYSHUH
TEIIONPOBOIHOCTH.
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Haubouee npuemnemoil MoxeT GBITE CHMMETpUtHAA
KOHCTPYKLHMA TeYaTHOH MAaThl ¢ METALTHYECKHM
ocHoBanneM (cM. Puc.3-3A u 5-3B). Ha Puc.5-3A
MOKA3aHBl JBA METAITMYECKHX YKPETUIAOLIUX OCHO-
BAHUA BHYTPH MHOTOCAOHHOMN NNaTel, B NAHHOM CITy-
4ae YACTMYHO BBIMOJHAIONIUG EKTPHUECKHE (PyHK-
un, GYHKIAK Uenel 3eMId B nuTaHus. KoHCTpyk-
U ¢ UEHTPaILHBIM OCHOBAHWEM, NpPHBENCHHAA Ha
Puc.5-3B, uMeeT eMUHCTBEHHOE OCHOBaHNE, KOTOpOE
o6bIYHO BBiMOMHAET (YHKIMI TEMUI0OTBOIA K (yHK-
MK yKpernedus. JUisa AOCTHAEHMs YKPENIeHHd B
HeoOXOOHWMBIX mpedcnax oO0belMHEHHas TOJUIMHA
OCHOBAHHS MEIb-HHBAp-Melb B MHOTOCTOHHOH Tima-
Te J0KHA COCTABNATH MpHUMepHO 25% OT TOJIIMHBI
wiathl. HanGonee 4acTo HCMONb3YETCH KOHCTPYKLIMA
INATBl ¢ ABYMA METAIMYECKHMM OCHOBAaHMAMU, Ha
HUX MoOweT OBITh moiyHdeHo H3oOpakeHWe, BBINMON-
HEHO TPABJICHHE H OHH MOIYT OniThb COESIAMHEHBI C
MOMOIIBID CKBO3HBIX METa/UTHIMPOBAHHEIX OTBEp-
CTUif; Hambonee TOJICTOE LUEHTPAllbHOE OCHOBAHHE
NOIDKHO OBITH BHITOMHEHO MexaHudeckn. bonee
CTOMKOH K RO3ACHCTBHIO TEPMOLMKIIOB SBIACTCH
1aTa ¢ ABYMA METANIHYECKHMH OCHOBAHUAMM.

QOcobasg nnara ¢ HCIONB30BAHHEM YKPENIAOILETO
OCHOBAHHA MOXeT ObITh clelaHa MyTeM COC/IMHEHHA
KaXI0H CTOPOHBEI MHOTOCNIOHHON NE4YaTHOH MIaThl ¢
TOHKHM YKPEMIAKLIMM METATIMYECKAM OCHOBaHH-
eM focne Toro, Kak riata 6ymer usroTorneHa. Hau-
fonee CAOKHBIM BAPHAHTOM MOMXKET ObITE M3rOTOB-
NleHHas TaTa, CO¢ YKPENNAIoIee METaIHYecKoe
OCHOBaHHE MOMELIEHO MEXKAY JABYMA YaCTHYHO H3ro-
TOBIEHHBIMH MHOTOC/IONHBIMY TEYATHBIMH IIATAMH.
CocTasnad IJIaTa 3aTeM CBEPIMTCA, METALIH3INPYET-
cA W TPABUTCA JUIE [OTYYEHMA CKBOZHBIX METAIH-
3MPOBAHHLIX OTBEPCTHH, COCAMHANIIMX JBE NUIATLL
Jlts MCTIBITAHMA [ENOCTHOCTH CIOXKHOH CTPYKTYPHL
IAThl JOKHBI OBITE OPEeay CMOTPEHB! KYTOHEI.

MeTannuueckoe 0CHOBAHUE MIAT CYIECTBEHHO yBe-
JHYHBAET TEIUIOEMKYH0 Maccy npd cGopke. 210 Mo-
€T BBI3BATH HCOOXOMHMOCTE MPEIBAPHTENBHOIO
Harpesa M onepauus maiiky Gyaer BHIMOTHATECS [PH
HEHOPMAIIBHO BHICOKHX NpeNenax TeMneparypel. 3ta
KOHCTPYKIMs [1epe]] BLIYCKOM HO/KHA GBITh OCHO-
BATE/LHO OIIEHEHA B MPOH3BOACTREHHEIX YCIOBHAX.
Paspbi n obeciBeuHBaHWE NAMHHATA, 3€PHICTOCTD
MPUOOA HBIAIOTCA THOMYHBIMM  [OCTEACTBUAMU
cOopkH,
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Puc.5-2 TUmMYHAS KOHCTPYKUWS MAATBI C CHMMET-
PHYHBIM PACTIONOMEHUEM YKPEILIAIOMIEr0 OCHOBAHUA

[Tosepxiac

SEC/TB M RAD-METh Meamax doasra i

MCTIAHIEIHA

Buycpeunne
COH

Apurposana it
Aasennar

PC-Z22ta 4008

Puc.5-3A Muorocnoiinas maara ¢ ABYMA CHMMET-
PUYHO PACTIONOMESHHBIMM YKDEMAAHIIMMY OCHOBA-
HHAMH ([TOBEPXHOCTH MENb-MHBAp-MEAb COeNHMHEHa
€O CKBOBHBIM METALIN3HPOBAHHEIM OTBEPCTHEM H
PHUCYHKOM TEIUICOTBOAA, NPHBEISHHBIM Ha puc.9-4)

Favxoe
OTREPCTIC

COreepcTHe, JANORNCHHOC

Buyrvpennee
HIVHATOPOM

OTBCPCTHS

[HosepxnocTs
MEAb-HHBAP-MEL PC-22218-8-000

Meauag gorera u
MCTREARIIHR

Puc.5-3B Ilnata ¢ CHMMETPHYHO PpacMoONOKEHHBIM
OCHOBaHHEM MeRb-HHBAP-ME/Ib

5.2.7 BuGpanuus

Ilpy npoeKTHPOBAHHH TICHATHBIX ILIAT, KOTOPHIC BO
BpeMa JxcryaTaumn OyoyT NOABEpraThes BO3ACH-
CTEMIO BHOpaLmH, HeoOXoauMo, 4To0sI nepes paspa-
BoTKoil TIaHa. npockTHpoOBaHUA ObLIO TpOBEAEHO
crenuanbHoe obcy:KOeHHe medyaTHeIX n[nar. B pe-
3yNbTaTe BO3NEHCTBHA HAa CMOHTHPOBAHHYIO TMEYAT-
HYK ITaTy BHOPAlMU MOXKET cepb&3HO CHU3UTHCA &8
HAJEKHOCTE, B3auMOCBA3L MEXIy KOMITOHEHTAMH,
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NeYaTHBIMH [NATaMH W YCHOBMAMH 3KCIUTyaTauHu
fAenaeT HeobxoauMbIM MpPORENCHHE BHOPaLIHOHHOID
aHanu3a Beell CHCTEMBI HA PAaHHMX CTaaMAX NpOeK-
Tupopanua. Tocnencrea BoznelicTeua Bubpauny Ha
mobyro OTAENBHYIO YACTh Y3Ia MOKET cHelaTh BUG-
PALMOHHBIN 2HAIN3 OYEHDB CNIOKHBIM.

BuOpaunonneii aHamus Ao/MkeH ObITE cOena juisd
K@KIOOTro ANIEMEHTA SJIEKTPOHHBIX YCTPOHCTB, KOTO-
phle coep/kaT CMOHTHPOBAHHEBIE NEYaTHBIE NATEHI.
CIHOKHOCTE aHANM3a JOMKHA 32BHCETH OT YPOBHA
pubpauun, KoTopoi OydyT nmojBepraTbea 3IEMEHTh
ANEKTPOHHBIX yeTpoHcTB npy axcwtyarauuu. Kouer-
PYKUMS TEUATHBIX [U1aT OyOeT 3aBHCeTh OT YPOBHSA
puOpaliiH, Nepe/lapaemMoii Ha nevaTHyto nmary. Oco-
foe BHUMAHHE JOMKHO OBITH YIENEHO NEYaTHLIM
nnataM, MOABEpracMeiM chnydaiiHoft (Gecnopagoy-
HO# ) BUOpaLHH.

Jlns onipedeneHus ypoBHA BHOpanum, kotopoit Dy ayT
HOABEPTATRCA IWIATHL, noTpebyercsa cnoxHell BUGpa-
IHOHHBI 4HAJIN3 ¢ WCMONb30BAHHEM CIEOYIONIMX
KPUTEPUER;

e CnyyaiiHas criekrpanbHad IJOTHOCTR paBHA
win npesbimaet 0.1G*/Hz npu yactore ot 80
1o 500 I't mnu paccTosHMEe MEXAY TOUYKaMH
{MecTaMH) KpervieHus nnaThl MpW BHOpanHu
npeBbILaeT 76.2 MM.

¢ YpoBeHb CHHYCOMAANbLHOH BHOpauyu, pas-
HEli unn npessimaomuil 3 Gs npu vactote
ot 80 0o 500 I'u.

s [lpoBepka cOXpaHeHWA W MOBLILEHWA Ha-
néxroetH (RDGT) cMOHTHpOBaHHBIX IIg-
YaTHBIX IUTAT NPH CAEKTPATLHOH MIOTHOCTH,
paBHoit mnu npessimalomei 0.07 G*/Hz, »
teuenue Gonee 100 wacoB B coueTaHMM C
TEPMOTHKIIAMH.

JIng MCKMIOYEHHS OTKA30B CMOHTHPOBAHHBIX TIEYaT-
HBIX [U1aT, BBRI3BAHHBIX BO3JeHCTBHEM BUOpaLHH,
CleAyeT PYKOBOINCTBOBATHCH CNEIYIOMIMMH peko-
MEHIAIHAMU:

e Wzruf nevarHeIX I7IaT, BHIBBAHHBIH BHGpa-
uMei, gomeH moiamepxuBatbes ke 0.08
MM Ha MM JIHHBI MM [MMPUHBI TIATHL A0S
Tpeynpex/eHns TMONOMKH BbIBOJA B MHO-
TOBLIBOJIHBIX YCTpOHCTBAX.

e Ecau nnata OyJer noBepratbcs BO3ACHCT-
BHK0 BHOpalud, HeoOXOAUMO MpeaycMoT-
peTh 3aKpEINieHHe BCEX KOMIIOHEHTOB C Be-
com Gonee 5.0 r va BeiBOA (cM. 5.3.2).

e Jlns cHuKeHHA H3rHOa TIEYATHOH IUTATHI
HOMKHBL ObITH MPEIyCMOTPEHBl YKpeIUIflo-
LHE CIOM W/ KM METANTHYECKOE OCHOBAHUE.

e Jlna HCMONB30BaHUA MNEYATHBIX NIAT B YCI0-
BUAX MOBBIIEHHOH BHOpaOWy A0MKHA OBITH
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paccMOTpeHa HeoOXOoAMMOCTbL HCIOIL30Ba-
HUsl 1py MOHTKE AeMnupylomeil npo-
KITaAKH.

e [lpy MoHTaKe JeTanel NpaKTUYECKH Boerma
crenyeT WCMO/b30BaTh H3ONATOPbL BHOpa-
iU,

LJ Henonwzogauue PINEG ] MOHTa¥Xa BBICOKHX
KOMMOHEHTOB 6e3 nomgmepskkH (oTAemsHO
CTOAWMX) OOKHO OBITL CBEEHO K MMHH-
MYMY.

¢ KoMIOHEHTBl ¢ HEaKCHANBHBIMM BBIBOIAMH
AOJXKHEI MOHTHpOBaTbCSI 60KOM.

T.k. B CHUCTEMY BXOOHT MHOrQ B3aUMOCBA3aHHBIX
KOMIMOHEHTOR, HET YBEPEHHOCTH B TOM, 4TO HCIO/b-
30BaHHE TIPHBEIEHHBIX BhIE pekomenpauuil obec-
MEYHT YCIEIIHbIE BUGPALIMOHHBIE HCTIBITAHHA Y37IOB.
BHOpAUHOHHBIE MCIBITAHMS ABIAKTCA TOIBKO CPE-
CTBOM 07131 obecrieyeHHs HAASKHOCTH y3NMa MpH KC-
TUTYaTALHH.

5.3 TpeboBanns k copke

5.3.1 TIpucoeduHeHHe MEeXaHHYECKHX CPEICTB,
HCNOJIb3Y€EMBIX 118 MOHTAXKA

[TeyaTHbie mnaTe! JOMKHBI OBITE CIPOSKTUPOBAHEL
TakAM 00pa3zoM, 4ToOBI MexaHW4eckHe CpencTBa A
MOHTaxa MOTTTH OBITE JIETKO MOJCOSAMHEHBI meped
MOHTZXOM OCHOBHOIO KOMIIOHEHTA WM IOCNE HETO.
Jnd Bcex MexaHWYECKUX CPEACTB A/ MOHTAXA, Tpe-
Oy1I01IMX  IEKTPHYECKOH M3IONALMH, OOMKEeH ObITh
obecriedyen AOCTATOMHEBIN QUANYECKUI W MEKTpUYe-
ckuil 3a3op. B ocnHoBHoM, ana obecrniedeHus gocTa-
TOMHOTO paccTofHus (3asopa) no cbopouHoro o6o-
PYAOBAHHS W TNAATBHBIX HOPCYHOK MOHTHPYEMEIC
TEXHHYECKHE CPEICTBA HE NOMKHEI BLICTYNATH HaZ
TIOBEPXHOCTLIO I1aTel bonee, 4eM HA 6.4 MM,

5.3.2 KpenaeHne Jetanu

Bee aeranu secom 5 r wau Gosiee H BBHIBOL JOMKHBI
OBITE  YKPENNEHbl COOTBETCTBYIOLIMM  CHOCOOOM
(cm.8.1.9), xoropelit obecre4UT HaOEKHOCTL MeECT
naek W BBIBOJIOB, €CITH HET YBEPEHHOCTH B HX MeXa-
HHYECKOH TIPOYHOCTH.

HanexHocTh medaTHBIX 1T, KOTOpBIE mpH paboTe
OynyT nmoaBepraTeCca BOJACHCTBHID yiaapa W BuOpa-
1, Tpebyer y4éTa CleqyonMx BOIPOCcoB:
e Hauxyaumx ycnosuid 1o ypoBHw BHOpalmu
H yAapa Ins BceH CTPYKTYPEL, B KOTOpoH Ha-
XOOATCA CMOHTHPOBAHHBIE TEYATHBIE [U1a-
Thl, M NPEACIBHOTD YPOBHA 3THX BO3IEHCT-
BHH, KOTOpPBIH QakTHIecKu nepemaéTea KoM-
noHeHTaM Ha nnate. (Ocoboe BHUMaHUE
JIOTKHO OBITh Y/IEJICHO annaparype, KoTopas
Oyner nmoxpeprathcA OecnopamouHoii Bubpa-
1IHH).
e Meroga MOHTAXA IUTAT B anmaparype s
CHIDKEHHA TIOCIEACTBHH BO3NEHCTBHA yaapa
1 BHOpauuH, ocoDeHHO KONHYECTBA MECT
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KpeIUIeHWA AT, HX HHTEpBaia W CIOKHO-
CTH.

o MexaHudeckol KOHCTPYKUMM TUIATBL, OCO-
deuno eé paimepos, topMbl, THIIA MaTepHa-
14, TOJIIMHBLI MaTepHalia, CTCICHH COMNpo-
THBIIGHHA M3THOY W THOKOCTH, KOTOpEIE
o0ecnednBaloTC KOHCTPpYKUKEH.

e (DoOpMBI, MACCH H PACITIONIOKEHHA CMOHTHPO-
BAHHbIX KOMIIOHEHTOB HA [ITIATE.

o Buja hopMoBKM BBIBOJAOB KOMIIQHEHTOR i/
CHIDKEHHMA MeXaHH4IecKol Harpysky, 3aBH-
cAled OT KOHCTPYKIMH KOpIIyca, paccTod-
HHA MEKIY BBIBOAAMU, u3riuba BLIBOMOE WM
HX KOMOMHAIIMY, 4 TAKKe OT JOTIONHHTENb-
HbIX 3aIlNUTHBLIX yCTpOﬁCTB.

o Kpanudukauun nepconana npu cbopke, Ko-
Topasi Na€T YBEPEHHOCTh, YTO BBIBOAbLI KOM-
NOHEHTOB MpaBHABHO OThOpPMORaHEI, 03
TPELWMH H YTO KOMIOHEHTbl YCTAHOBAEHSI
TakuM 00pa3oM, 4TO TEHZEHLIMA K CMelle-
HHEO KOMIOHCHTOR MHHUMH3HPOBAHA.

o KoHbOPMHEIX NOKpPBITHH, KOTOpPBIE MOLYT
ObITh HCTIONB2OBAHBL ANA CHHXKEHMA BO3eH-
CTBHA yAapa W BHOpallHW Ha CMOHTHPOBAH-
HbIe TaThi (cM.4.5.2)

Ecnu mo3BonfeT KOHCTPYKLUMs CXeMBL, TO OpH BbIOO-
pe KOMMOHEHTOB, KoTopble OYAYT CMOHTHPOBAHbI Ha
niatax, MOABREPraeMbIX CHIBHBIM yaapaM u BUOpa-
LUHH, JO/DKHBI MOPEHMYLIECTBEHHO HCHIONL30BATHCA
KOMIIOHEHTEL, 00Nafaromie MalbiM BECOM, HU3KUM
npouneM, KOHCTPYKIUA KOTOPLIX OOecHedHBaer
CHIDKEHUE BHYTPEHHUX JedopMalnit.

Ecni pomxubl OBITE HCTIONB30BaHB! IOHCKPETHBIE
KOMIIOHEHTBI, MPEUMYIIECTBO AO/KHO OBITH OTHAHO
[IOBEPXHOCTHO-MOHTHPYEMEIM H/HIH THMAM KOMTIO-
HEHTOB ¢ AKCUAIbHBIMH BLIBOAAMH, UMEHUMMH OT-
HOCHTENBHO HH3KHH MpodUIE B NEerko MpHBOLHMBbI-
MM B TECHbIH KOHTAaKT ¢ MOBEpXHOCTHIO maaTtel. Ha
npaktuke clienyer u3berars IMPUMEHEHUS KOMIIOHEH-
TOB, UMEIOLIMX HEeCHMMETPHUHYIO (HECTaHIAPTHYIO)
thopmMy, BONBILYID MACCy M BRICOKHUI LEHTP TAKECTH.
Ecnmu HEBO3MOMHO H30SKATE UX WCTIONB30BAHHA, TO
OHH J1QJIXKHBI 6blTl: PACTIONOMEHBL 11O BHEUIHEMY neE-
PUMETPY IIAThl WM TaK, YTOOBI TEXHHYSCKHE MOH-
TAKHBIC CPEACTEA WIM CRocodbl MOHTAMXA CHHKATH
BOIMOKHOCTh H3rHOa mMaat., B 3aBMCHMOCTH OT
CNOKHOCTH 3TOH Mpob/ieMbl MOxer moTpeboBaThCH
MEXAHHYECKOe COSAUHEHHE, COEWHEHWS € TIOMO-
UIBEC aAre3WBa MU 3alpeccoBKa.

5.3.3 Coopka » HcnbITAHHE

ObcyxaeHue, nofoOHOe NMPHBEOSHHOMY BbIUE AR
TOTOBBIX IMEYATHBIX fMaT, AOMKHO OBITH MPOBEIEHO
JUIL CMOHTHPOBAHHEIX TNe4YaTHRIX maT (cOopok) M
WCTIONB3YEMOTO UCTIBITATENEHOTO 0B0pYHOBAHMA ¢
UeBI0 YBENMHYEHHs BBLIXONA FOOHOH HPOAYKLHH 1
MHHAMH3aUUH e€ cTtouMocTd, B Tabn.5-2 npusene-
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HEI TipeAeNbHBIE pa3Mepsl N3TEnHH, CBABAHHBIE C TH-
TTHYHLIM MCTIONB3YEMBIM cOOpoYHBIM 00OpYI0BAHH-
eM.

Tab.1.5-2 [peaeabHBIe pa3Mepsl 3ar0TOBOK MPH
HCMOJIB30BAHHH THNOBOTe chopoYHOra ofopyno-
BaAHHSA

Onepauuu Pa3meps! 3aroTOBKH

Pasmemcune  kommo- @ 450 x 450 MM

HEHTOB

MNafika BonHOH 400 MM X HeOT'paHW4EH-
HBIH pasmep

Buyrpucxemasiii  KoH- | 400 x 400 mm

TpOIL

Onnasnenue 450 x 450 mm

TpadapeTHas me4ars 450 x 450 MM

*MakcuMalbHEI pasMep ompefenAercs TAKKe Ko-
AMYECTBOM MPOBEPAESMBIX TOUCK.

5.4 Cucrembl H3MepeHHA

5.4.1 Pazmepbl B JONYCKH

HcToprgecky npd OpoeKTUPOBAHHK NEYATHRIX IUTaT
U1 pasMEpoB M PAcTIONKEHUA WCTIONB3YIOTCA JIBY-
CTOPOHHHE JONYCKH. KOTOpPbIE ABIAIOTCA MpHEeMIe-

MbIMH, (THAKO reOMEeTpUYCCKan CHCTEMa MNpOCTaB-

feHus pasMepoB M JomyckoB mo IPC-2615 umeer

MHOTO [IPEUMYLUECTB Mepell CHCTEeMOR IBYCTOPOH-

HUX JOMYCKOB:

a) [Ilo cpaBHeHHIO C CHCTEMOH ABYCTOPOHHMX A0-
nyckor (cMm. Puc.5-4) nosponser ue MeHee, 4eM
Ha 57% pacLIMpUTh NONE JOMYCKA OTHOCHTCNE-
HO HCTHHHOTO MOJOKEHHA OTBEPCTHI.

b) ObecriewnBaeT MaKCHMAILHYIO — HITOTOBJINE-
MOCTh TIpM TAPAHTHPOBAHHH MEXaHHYeCKHX
Qysximil NeYyaTHeIX miaT. DTo OafT HONOTHH-
TeNBHbIE JOMYCKH MPU HCTONB30BaHUH KOHLET-
LMK MaKCHMAaThHBEIX/MUHHMANBHBIX TaHHBIX.

¢) lapantapyer, 4yto TpeboBaHUA K KOHCTPYKUMH,
eclH OHHM CBA3aHBl co cOopkoil B GYHKUHOHH-
pPOBaHMEM, TOYHO YCTAHOBAEHE! H BHIMO/IHAIOT-
¢, IT0 0coOeHHO CYINECTBEHHO, KOraa HCIob-
3yHTCA TEXHONOIMH aBTOMATHYECKOH COOPKH.
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d) TapanTupyer B3aUMO3aMEHAEMOCTH CcoOTpArae-
MBIX AeTalen.

e) O6ecneunpaer eaunoobpa3ue U yao0CTBO B HH-
TepIpeTaliy YepTeka, YMEHbLIAA TAKHM 00pa-
30M MOJIEMHKY W TIPEANOI0KEHHNA.

B cRA3M C ITHM MCTOTB30BAHHE T'COMETPHIECKOMN

CHCTEMBI PA3MEPOB 1 IOMYCKOB SIBIAETCA Lenecood-

Pa3HBIM,

5.4.2 Pacnoaoxkenne KOMIOHEHTOR M eTajei

Cucrema KoopAuHaTHOH cerkd onmcana B IPC-
1902/1EC 60097. Jina roro, 4robsl H3bdemars HHIN-
BHAYATHGHOrO NPOCTABIEHHS PasMepoB NpH pacrio-
NOXEHHH KOMIIOHEHTOB, CKBO3HBIX METaMIM3HpPO-
BAaHHBIX OTBEPCTHNH, MPOBOAAIILETO PHCYHKA H IPYTHX
SMEMEHTOB MMEYATHHIX TUIAT WCTIONB3YeTed Koopau-
HaTHa# ceTka. Eciu 3/ieMeHTHl MedaTHbIX NIaT pac-
FIONOXKEHBI BHE Iara KOOPAWHATHOHN CETKH, TO OHH
J0KHET ObiTh 00pasMepeHB! MHAMBUIYAILHO C YKa-
3aHHEM JIONYCKOR B OCHOBHOM YEpTEReE.

Hcnons30BaHue IEKTPOHHLIX YCTPOHCTB yCTpaHaeT
HCOOXOAMMOCTh HMHIHMBHAYATBHOrO IIPOCTABICHHA
pa3MepoB JICMEHTOB.

CucreMa ¢ HMCNO/b30BAHMEM KOOPAMHATHOH CETKM
Becerna ABnAeTcs 6a30BOM N HE HMEET OOMyCKOB, M10-
ITOMY /I BCEX 3MEMEHTOB. PAcTIONOKEHHBIX Ha KO-
OPJIMHATHOM CeTKe, TOMYCKY MO/IHBI OBITh YKa3aHbI
B OCHOBHOM uepTexe. CHCTeMa ¢ MCNONb3OBAHNEM
KOOD/AHHATHOH CeTKH JIOMKHA OMpPENEnATE MECTONo-
JOKeHHE He MeHee ABYX 0a3. BriOpaHHBIH wwar ko-
OP/AMHATHON CETKH WM MCHONB30BAHHE OJNIEKTPOH-
HEIX YCTPOMHCTB yKka3hlBaeTc B OCHOBHOM Yeprese.
BriOpasHELii war KOOpAHMHATHOW CETKH HIIH HCIMONb-
30BaHHE IEKTPOHHOrO YCTPOHCTBA YCTAHABIHBAIOT
pacmooXkeHHe BEIBOJOB KOMIIOHEHTA B MOHTZKHBIC
CKBO3HBIE OTBEPCTHA WM  PacloNOXKEHHE LEHTpa
KOMIIOHEHTA {11 MOBEPXHOCTHOI0 MOMTAXA.
OGbIMHO IUar KoOpauHATHON ceTku KpaTeH 0.5 MM
AA8 KOMIIOHGHTOB, MOHTHpPYEMBIX B CKBO3HBIE OT-
peperud; w005 MM and [OBEPXHOCTHO-
MOHTHPYEMBIX KOMITIOHEHTOB.
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T 0.06
[0.0025
Ot 7

Herunnoe noxokenne
liEllTle DTBepC’I‘ Ha 1

3.66 - 3.73
[0.144 - 0.147]

| © .18 [0.007]

3.66 - 3.73
[0.144 - 0.147)

41 @.25[0.010] M

erann A

Hevans B

[loae ABycTOpOHHEro ZONYCKS
JaremucHusl KBAXPAT NPCACTABNACT NOIe
HOMYCKE OTBEPCTHA © ITO3HITHOHHBIM A0RYC-
wom Q13 £ [0L.005]

MNase 103IMMHOHHOTO FONYCRA

[Toxe nonyexa auamerpom 0.18[0.007) yera-
HORFEHO FIOCPEACTBOM NOIMIIHOHHONO 10~
nycka, AoKalannore wa jgevann A, [Tose
ZOITYCKa yBennaHBaeTCA Ha 57%,

Yoeauvernsii AoNyCK, ocHOBRHHLLH S
KOMUENUMA MAKCHMYMa METepHaAs
NocpencroM MOTUGHIHPOBAHHS NOIHIKOH-
HOIo AOMYCKa (KOHUENIUHA MaKCHMYMa MaTe-
pHana), KaK moKalaHo Ha aerand B, none
JONYCKE YBEMPIHBACTCA, T.K. HIMEPCHHRIG
pasMep OTBEPCTHS OTAMMACTCA OT CPO MUHH-
ManLHOTO pazMepa. B pannom cnyvae none
AOITYCKA MONET yBemrenBathed o 0.25{.0101)

1PC-222 1a-5-04

Puc. 5-4 IlpenmyuiecTpa NO3HUHMOHHEIX AOMYCKOB O CPABHEHHI) ¢ JIBYCTOPOHHUMH IOy CKAME

5.4.3 bazoBbie 3JeMeHTbI

BazaMu ABAAKOTCH TEOPETHYECKU TOYHBIE TOYKH, OCH
HITH NOBEPXHOCTH. DTH JIEMEHTE! HAXOAATCA BHYTPH
pabouell paMkH TpeX B3aHMHO MEpPIeHIHKYIAPHBIX
MEepeCceKaAIIUXCA IIOCKOCTEH, HABECTHBIX KaK CChi-
noyvHas pamka 6asnl. Ba3zoBbIe aNeMEHTHI BBIOHPAIOT-
¢ [N ONpeleNneHUs MECTOMONMKEHHA IEYATHOR
INIaThl OTHOCHTENBHO CCHUIOUHOUM pamku 0a3nl (CM.
Puc.5-4A).

B HEKOTOpBIX Chy4YasdX AOCTATOYMHO OOHON CChUTOY-
HOH 6a3bl, DAHAKO B OONBIIMHCTBE CYYACR CCRITOY-
HBIME ABNAOTCA TpH 6a3kl. OOBIYHO BTOpPAdA CTOPOHA
TaTel HASHTHHUMpPYeTCs Kak OCHOBHaA Gasa. [py-
THC 1Be 0a30Bble MOBEPXHOCTH HIH OCH OBBIYHO
HASHTHQUINPYIOTCH ¢ HCMOIL3OBAHHEM COCEIHHX
HEeMEeTalNU3UuPOBAHHEIX OTBepCTHIL. B xauecTre ane-
TEPHATHBBI MOI'YT HCMOJB30OBATHCA IIPOTPABICHHBIE
3MEMEHTHI HITH Kpasd MevaTHOH MiaTeL.

BriGop 21eMeHTOB, KOTOPBIE AOJIKHEI HCMIOMBI0BATS-
cA B KadecTBe a3, 3aBUCUT OT TOTO, KAKUE 3/IeMEHThI
KOHCTPYKUMH TpeIHA3HAYEHB! AN KoHTpoa. Kpas
IU1ATHI MOTYT UCTIONB30BATRCA B KauecTBe 6a3, KoTma
OHH BBIMOMHAKT IMABHYH (YHKLIMIO I€4YaTHbIX [U1AT.
Bazoreie 3neMeHTHI NOJKHBI OBITH YKa3zaHwl B Oc-
HOBHOM YEPTEKE C MCROIb3IOBAHUEM CHMBOJIOB MO
IPC-2615. BazoBEle aNEMEHTHI JOAKHBL OBITH (DYHK-
UMOHATBHBIMH  3MEMEHTAMH IIeMaTHOH naaTel M
TIOJKHBL YCTAHABIIMBATE CBA3hL MEKIY TAKMMH 3Te-
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MEHTAMH, KaK MOHTaKHbIE oTBepcTHA. Bee OazoBbie
INMEMEHTEI I0JKHBL ObITh PacIONOXEHEl BHYTPH KOH-
Typa nedatroi rmatel. Bropoi 6azoBwlii 3neMeHT
OOBIMHO HCMONMBIYCTCA MPH U3MEPEHHAX B Ka4eCTEe
HyJAeBoH KkoopauHathl. JenmaTelbHo, YToOBI OH ORI
pacioioKeH B Ipenenax nevaTHOH MnaTsL.

Mpumeuanne: Ecny myaTel HMEOT QUEHE TUIOTHYIO
CXEMY WIIM OHH OYEHbL MAJIeHbKHE, TO MOKET He ObITh
MecTa A PAcloNOAKEHWA Ha IUIAaTe MEeXaHHHYEeCKH
oOpaGoTaHHBIX 31eMeHTOB. B 3TOM ciyuae Hynessie
KOOPINHATLI (HONMB-HOMB) YAANCHB! C IUIATHL, & pPac-
NONOKEHAE BTOPOH 6a3bl YKa3aHo [T BU3YyATbHOH
KoopauHamuy. Yacto o1y (yHKUMIO BBINOAHAET
MapKHPOBOYHAA Kpacka.

[IpH Hcnonb3oBaHWH 3EKTPOHHBIX JAHHEIX BCE OT-
BEPCTHS, MPOBOOHHUKHM ¥ JJIEMEHTH! ABNAIOTCA MpH-
E€MJIEMBIMH IA 00eCneyYeHUs H3TOTOBIESHHA M KOH-
Tpona. OnHaKO AN JIOOBIX SIIEMEHTOB, HE HMEIOILIX
B fase JaHHBIX pasMepoB B UHpPOBOM BHIE, HEOO-
XOJHMMO YCTaHABIHNBATE pasMepsl ez MCnobL3oBaHMA
snexTpoHHoroe ¢opMara. HekoTopele Mx Xapakrtepu-
CTUKM NPHBECHBI HIKE:

A) Cxema pacnonoxcenus (pucynxa) cxeosHvix
MEMATTUIUPORAHHBIX OMEEPCINL

[TomyueHHe pPHCYHKA CKBO3HBIX METANAM3UpO-

BaHHBIX oTBepcTHil (oM. Puc. 5-5A) spnsercs

OCHOBHOfi onepauueii NipH NepBOM CBEPJICHHH.
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[TpocTasnenne pasMepoB MOKET BHITIONHATLCA C
MOMOLIEKY Haz0BOTO pa3Mepa C JOMYCTHMEIM OT-
KIOHEHHEM DPACTIONOMCHUSA KAXKAO0I0 OTBEPCTHA
OTHOCHTENIbHO 0a30B0I KOOPIWHATHOH CeTKH.

JIoIycK Ha paclofOKeHHE OTBEPCTHA YyKasblBa-
€TCH WM B [EPeUHe OTREPCTHE MM, YTO Jydlle,
OMpenenseTcs NpUMEYaHUeM B OCHOBHOM Hep-
TEMeE.

B} Cxesa pacnoioxceqist pucyHKa Hememaniu-
UPCBAHHBIX OmEepchuil

HemerannuiMpoBaHHele  OTBEpCTUA, [NIaBHBIM
00pa3oM, YCTAHOBOYHBIE H MOHTAXHbIE OTBEp-
ctus (cm. Puc. 5-5B) o0b14HO cBepasTCA BO Bpe-
MsA OCHOBHOI omnepauuu cpBepiaenus. [Ana Hux
HOMKHBI OBITH YKazaHbl NOAPOOHEIE pasMephl U
JOTYCKH, AaKe eClM OHH PACTOJOMEHBI HA KO-
OpPOUHATHON CETKC W B TOM CIyd4ae, KOrfia OHH
KPUTUMHB! I1A (YHKUMOHANBHBIX HIH YCTaHO-
BOYHBIX 3/1€MEHTOB MOHTAXHEIX ILIAT.

Maii 2003

JlBa w3 HUX MoryT ObITh MASHTHOHLMPOBAHBL Kak
GazoBble 31€MEHTHl ONs BTOPHYHOH W TPETHHHOM
baz.

YCTaHOBOUHLIE OTBEPCTHMA ABAIOTCA JIEMEHTAMMU
meyaTHON MIaThl WM 3aroToBKH [EYATHOH TINATHL
OHH ABAMIOTCA INEMEHTAMH B (OpME OTBEPCTHI,
KOTOpBIE MOTYT TAK)XE HCMONb30BATHECH M3IOTOBHMTE-
neM TAaT A TNOJY4YeHMA ONTHMATBHBIX YCIOBHH
AOMYCTHMOTO OTKIIOHEHHA MEXKIY IUTHIPAMH Ha YC-
TAHOBOYHOM [PHCIIOCOONCHIM W OTBEPCTHAMU WITH
masamu Ha are. HM3roroBneHue yCTAHORQUHBIX OT-
pepcTHf o0blMHO ompenenierca MPON3BOIMTENEM
1T, XOTS OHH MOTYT MCIONB30BATECA H MOHTaXKHHI-
KAMHM B KAY€CTBE YCTAHOBOYHBIX S/IEMEHTOB, KaK
4acTh COOPOYHOH 3aTOTOBKH.

ba3ogas
Hanparnenue TOYKA
H3MEPEHHH ™\
‘>'..-
etaetls
9o fetterie
e® e 0
st et s
e® e,
o:.c'
L

Baionas ock

O ba3josas och
<l

90'\\ basopas ock
Ba&‘OBbIC l‘lOBerHOCTH
Ha4Yajio H3MCPEHUA
IPC-22218-8-0da

Puc. 5-4A CcpinoyHas pamka 6a3bl
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Puc. 5-5B [IpuMep cxeMbl pacnoNoKeH s yCTaHOBOYHEIX/MOHTaKHEIX OTBEPCTHI

C) Iposodsuii pucynox

] Iposoasimit pucyHok He Tpebyer oTaensHoi 6a-
301, ofecredHBaOMWell 3a1aHHYI0 MHHHMATBHYIO
UINPUHY KOMBIEROI KOHTAKTHOH mnomanxu. Mu-
HHUMATbHAA IUMPHHA KOHTAKTHOH MJIOLIAJKH sAB-
JIAETCA TIPOCTBIM COOCOBOM BBIPAXEHHS HOMyCka
Ha pacroioKeHHE MPOBOIAILEN0 PHUCYHKa MpPH
cobnroieHun  TpeOOBaHUH K PACIIOIOKCHHIO
CKBO3HBIX METANNMHIHPOBAHHBIX OTBepcTHit. s
HEKOTOPBIX KOHCTPYKUHMH, ocofeHHO s KOTO-
PBIX WCMOMB3YeTCA aBTOMaTHdeckas cbopka ycT-
pPOMCTB ¢ MaNbM LIAFOM BBIBOJOB, MOXKET MOTpe-
OOBATECH JIOTONHWTENBHAA TOYHOCTL. B oToM
cliyyae HeoBX0AHMO YCTaHOBIEHHE NOMYCKa Ha

PACTIONIOKEHNE 3JEMEHTOB, KOTOPBIA /I0JIMKEeH
OBITH MpUBEZEH B OCHOBHOM 4eprexe. Jlomomuu-
TebHO MOTYT MOTpe6OoBATECE OTPAHUYCHAS A0-
NycKa Ha pacloloxeHne 3neMeHToR. OHH Jomk-
HbI HMETh AOIYCK C y4YeToM Tpe(oBaHHil K ycra-
HOBOYHBIM OTBEpCTHAM InsA cbopku (oM. Pue. 5-
5C).

[Tpungreie TpeGoBanus K pazmepy, ¢opMe u Kka-
HEeCTBY MOTYT 3aBHCETE OT THIIA UCTIONB3YEeMOTO B
npouecce cOOpKH 000pyIOBaHKA, LIATA BbLIBOAOB
H MpaBHABHOCTH pacHera. Ha Puc.5-6 npusenens
PEKOMEHIALMH ~ACCOUMALHN TIPOH3IBONHTENEH
0BOpY/IOBAHUA A TIOBEPXHOCTHOTO MOHTaXa™.
Ipyrum criocoGoM yCTaHOBNEHHA TpeGosanuii k
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PACTIONOKEHHIO IPOBOAALIErO PHCYHKA M JOITyC-
THMOMY OTKJIOHEHUIO ABRAETCA crnocod mnpocras-
JIEHKA Pa3MEPOB OT LEHTPIbHOH NHHUM NpPOBOA-
Huka, KpHTHUHBIMY yYacTKaMK ABNAIOTCA KOHLIG-
Bbl¢ KOHTAKTHI IUIAT; PasMephl A HUX JOIKHBI
OBITh MpHBEIEHR! B cooTBeTCTEUH ¢ Puc.5-8. Ho-
NYCKH, HCIONb3YyeMBble INIA Kpas MiIaThl U KItoYe-
BOrO Nazd, AOMKHbI OBITE TAKMMH, 9T00EI HE BBIIO
BHYTPEHHHX [OBPEXJICHUA W paspyLIeHHs KOH-
TakToB. [Ipocramjienue pasmepeB Ao Kpas Nnpo-
BOAHMKA He pekoMenmyerca. Ha Puc.5-5E noxka-
3aHO, KaKk JaHHple Puc. ¢ 5-5A no 5-5]1 moryt
OBITH BKJIFOUEHBI B OJIUH 4EpTEK.

D) Hpogure neuamuerx naiam

Harotosnenne npodund mevaTHbIX IUTAT, BKITHO-
qarouiee 00pe3ky KOHTYpa H MoMyUeHUe Tpopeseii
(cm. Puc.5-50 u 5-7), TpeOyer Kak MUHAMYM O/-
Hoii Baset. [TpumeneHne Tpex 6a3 U MaKCHMAIbHO
YIyHILIEHHLIX MapaMeTpoB MatepHasa, KaK [0Ka-
3auo Ha Puc. 5-5]( MakcuMH3NpyeT AOMYCKH H
MO3BOJIAET HCHONB30BATE JKECTKHH H3MEpHuTeib-
HEIA WHCTPYMEHT, KOTOpbli 0cOGeHHO MOIXOIWT

Maii 2003

B YCIOBHAX BBIIYCKA MPO/IYKLUMH B GONMBLINX 00b-
emax.

E) [Hoxkpeimite nasneHeim pesucmon

PacnonoskeHue pUCYHKA Nas/IBHOTO Pe3HCTa MO-
WeT OBITh 33JaHC TTOCPEACTEOM YKAa3aHUA MWHH-
MaJILHOI'0 PACCTOAHMA OO KOHTaKTHOM INOIANKH.
TpeGoparnne K MUHUMANBHOMY PACCTOAHMIO CIy-
KHT TOH ke 1enM, 910 U TpeboBaHME K MWHH-
MansHOH KONBLIEBOH TUIOLIAAKE, PH 3TOM JOIYC-
KH Ha DacnolOKEHHE PHCYHKA NAf/ILHOI0 pesd-
CTa HE HApyWalT TpeQOBaHMH K NPOROIALIEMY

PHCYHKY.

5.4.3.1 BaxoBble 3JeMeHTHI 08 HITOTOBJIEHHA

MYJALTHIIHUHPOBAHNHBLIX

34roToBOK

(palletization)

PasmelieHie HEeCKOIBKHMX IUIAT Ha OJHOH 3aroTOBKe
ABIACTCA CTAHOAPTHBIM IPOLUECCOM, HCHONBE3YEMbIM
npu ¢bopke U HenBITaHHAX. Tak e, KaK | 71 HHAH-
BH/IYANEHOH NIAThl, ANI% YKa3aHHBIX 3aroTOBOK Tpe-
Oyetca Gazopas cucrema. BaHBIM SBNACTCA CBSik
0a3oBOil CHCTEMB! MHOMBUAYANbHOH mnatel ¢ Oazo-
BOIi cHcTeMo# 3aroToBky (eM. Puc.5-7).
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6.0 DnexkTpHYecKHe XapaAKTEPHCTHKH

6.1 PaccMoTpeHHe BONPOCOR, CBAAHHBIX € 3J1€K-
TpH49EeCKHMH XAPaKTEePHCTHKAMH

6.1.1 TpeGoraHAA K HAJIHYNIO 3AIMTHBIX MOKPHI-
THI

Ecnu cbopku Ha ne4aTHBIX MA4aTaX AOKHBI HMETH
KOH(OPMHOE 2aMIMTHOE TTOKPBITHE, TO OHH TO/IKHBI
OLITE CKOHCTPYHPOBAHbL € COOTBETCTBYIOIIHM MAC-
KMPOBAaHWEM FUTH 3aMUHILEHb! JIKOOBIM JIPYTHM CITOCO-
fom TakmMm oOpazoM, urToOb NPHMEHAEMOE KOH-
thopMHOE 3AIHTHOE MOKPBITHE HE YXYAILAI0 3ICK-
TpHUeCKUX napaMerTpoB cOopxu. KoHcTpykunw Gbl-
CTPOAEHCTBYOIIMX CXEM JIOMKHLI YYUTHIBATL PEKO-
menaaiuu [PC-D-317.

6.1.2 PaccmoTpenHe BOMpPOCOB pacnpeneieHusd
3NCKTPONKTAHMUA.

HauBonee BakHBEIM (hakTOPOM, KOTOPBIH JOMKEH
OBITL YYTEH B KOHCTPYKIWW MEYaTHOH MIATHL, ABIS-
erca pacrpelenenve snexkrponuranus. Cxema 3a-
3EMIIEHHS MOKET BbITh HCMIOMIB30BAHA KAK YACTh CHC-
TeMbl pacnipeaeneHus. OHa oDeceynBaeT HE TONMBKO
SMEKTPONMTAHUE [0 TTOCTOAHHOMY TOKY, HO TaKke
Apndercs 6a30BOH ONOPHOH MOBEPXHOCTLIO A GLI-
CTPOACHCTBYIOIIMX CHIHANOB TIEPEMEHHOTO TOKa.
Huxe o6cy®aawyTcs HEKOTOPBIC BOTIPOCHL, KOTOpPBIE
OOMAKHBL OBITE IPUHATHL BO BHUMAHKE!

Noanepxupaiite Huskuil BY uMnenanc so Beeil pas-
BOAKE 3NMEKTPONMUTAHHUA TIOCTOAHHOIC TOKA. Pesynn-
TATOM HENPABUIBHO CIPOCKTHPOBAHHOTO 3a3eMie-
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it Moxer Oeite BU manydenue. DTo mpomcxomut
M3-3a TPAJHEHTOR TIONA HIIYYEHHA, 0OpPa3OBAHHOTO
HEPaBHOMEPHBIM HMTIEIAHCOM IIAThl, H H3-3a He-
CrIocoGHOCTH PA3BA3BIBAIOIIHK KOHIOSHCATOPOB k-
TUEHO YMEHBLLUATH BHYTPEHHHE PaiMOMNOMEXH [Iedar-
HBIX 134T,

Jns pasBA3KH pacnpefcicHUS YICKTPONUTAHUA B
COEAHHUTENE MEeYaTHOM IUIaThl HCIONB3YHTE COOT-
BETCTBYIOLIMH Pa3BA3LIBAIOLIHEA KOHASHCATOP.
PasMelnaiiTe COOTBETCTEYIOIIME OTAENBHBIE pa3lBs-
3bIBAIOIHE KOHACHCATOPL! IMHTAHHA /3eMJH paBHO-
MEpPHO Ha BCEM TPOTHKEHHN YYacTKOB TUIATHI C NO-
FMMECKMMH KOMIIOHEHTAMH. MUHHMU3MpYHTE HMIIe-
JAHC M KOHTYD U3/Iy4eHMs Ppa3BA3bIBAIOILETO KOH-
JeHcaToOpa 33 CYeT HAWMEHbIUeH WVTMHBI BBIBOIOB
KOHIEHCATOPOB W WX PasMElleHH PRAOM ¢ KpUTHYE-
CKOH CXeMOii.

XopownM crmocoboM paciipeneneHus ITMTAHHA H 3a-
3EMIICHUS B MHOTOCIOHHBIX IEYaTHBIX TUIATaX ABIA-
eTcd  MCnob30BaHUe OONbUIMX NPOBOAAILMX M0~
BepxHocted. Ecnu ana pacnpeneneRus nHTaHus u
A8 3a3eMIICHHA TIPHMEHAIOTCA IUIOCKHE TIPOBOIA-
niHe ITOBEPXHOCTH, TO PEKOMEHIYETCHA BXOJANIHE
CHTHAMBI OUTaHHA Y “3eMnH” 3aKAHYHBATH HA BXOIE
pasBa3bIBalOlICH Lenn, 10 COCAWHEHHA C COOTBETCT-
BYIOLIHMH BHYTPEHHHMU TIOBEpXHOCTAMH. Ecnu tpe-
OyroTcs HAPYXKHBIC ITHHEBI SJIEKTPONUTAHUA, TO MOX-
HO MPUMEHHTE AOCTYMHBIE CXEMEI LIHH, KaK OMHCANo
B pazzene 8.2.13. [IpH HCTIONB30BAHHH MPOBOTHUKOB
[N 3NEKTPONHMTAHHA, KaK [0Ka3aHOo Ha puc. 6-1,
Tpacchl MUTAHHA JOIKHEL MPOXOJATE KaK MOXKHO
Onmke K TpaccaM 3azemnenus. Kak Tpaccel NMUTAHNA,
Tak M 333€MIICHHA JG/KHBI BBHUTONHATECA MAKCH-
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MZJTBHO HpoKuMA. TInockue MOBEPXHOCTH NMATAHUA
1t 3a3eMieHUA GAKTHYECKH CTAHOBATCA OHHOH Mioc-
KOCTBK) Ha BBICOKWX 4YacToTaX, CIeJoBaTeENbHO,
JOJKHBI PACTIONAraThCA PAAOM IPYT © IPYIroM.

Ha pnc.6-1A mokazaHa nnoxas pa3eojika, CO3Aak0-
11as BBICOKYH HHIYKTMBHOCTB M HECKOIBKO COCEN-
HHX MyTeH OTpa)KeHHOro CUTHAlA; 3TO NPHBOIMT K
MEPEKPECTHBIM NIOMEXaM.

Ha puc.6-1B nokazana npuemiemMas cxema pa3eoikn
[OUTAHMSL, KOTOPAas CHIGKAET NMEpPEKPECTHBIE TIOMEXH
Ha OPOBOJHHKE U HATYUSHHE TUIATHL

Hannyuman passogka nokazaHa Ha puc.6-1C, xoro-
pad OONONHHMTENLHO COKpamaer npobieMbi BHYT-
PEHHHX PaUOIIOMEX.

B uudpopsix cxemax pacnpeiencHus IMEKTPOMHTA-
HUS Pa3BOAKY “3eMAW” Y MHTAHMA CleayeT BBITION-
HAThH [EPEOH, & He MocienHe, Kak 3To obbMBO Je-
JIaeTCd AN HEKOTOpPRIX aHAIOTOBEIX ¢xeM. Bee mon-
KIFOUCHUSA, BKITIOYAS [IHTAHME, JOTUKHEI OBITE MToaBE-
JIEHBl K OAHOMY 33/1aHHOMY Kparw WY y4YacTKy I1a-
Thl, MexcoeqMHeHHid Ha NMPOTHBONOMOKHOM KOHILE
cnenyer mniberats. Ecmm ato HemsbexHo, cremyer
BSLIMOMHUTE TPACCHPOBKY LENeH NUTAHMA H 3eMIM
BOAIY OT AKTHBHBIX cXeM (cM. puc. 6-2).

Bce kpaesble cOSAMHEHMA H BCE CTPYKTYpHI 3a3eM-
JEHUs CleayeT CAeNarh To BO3IMOXKHOCTH MAcCHB-
HBIMH.

Meskoy KOMITOHEHTAMH JOJIAHBI HCI0Nb30BATHCH
MPOBOIHUKH MMHUMATEHO BO3MOXKHON AnuRbL. Tle-
yaTHas IaTa J0/0KHA OBITE padjiesieHa Ha YHACTKH ©
BBICOKO-, CPEIHE- M HH3KOYACTOTHBIMH CXeMaMH (CM.
puc. 6-3).

6.1.3 PaccMoTpense THNOB CXeM

[Ipu mpoexTHpoBaHHM COOPOK HA NMEUATHBIX TTATEX
AOMKHB! YYUTBIBATHCH CIACOYIOIIAE yKa3aHHA:
[IpaBHNEHO YCTAHOBUTE MOJAPHOCTL NPHUMEHASMOTO
KOMIOHEHTA.

Dmurrep, 6a3a W KONIEKTOP TPaH3WCTOPa AOMKHbI
OBITH NPaBHIEHO 0Go3HAYEHSB! (3a3eMNEHHBIN Kopmy<c
TPAH3HUCTOpA, ECITN TIPHMEHAETCA).

CobmoaiiTe IMHHY BBIBOJIOB TI0 BO3MOXKHOCTH MH-
HUMATLHOH W onpeaendTe mpolieMbl eMKOCTHOH
CBA3H MEXAY ONpeNencHHbIMH KOMITOHEHTAMMU.

Ecnu HCIONMB3YIOTCA palMUvHbIe LenH 3eMiH, obec-
MedbTe MEXAY 333eMIAILMMH LMHAMH HIW NO-
BEPXHOCTAMH KaK MOXKHO DornbIiee paccToRHME.

B OpOTHBONOMOXKHOCTE UHGPOBBIM CUTHANaM CHr-
HafbHbE TIPOBOJHHKM AHAMOPOBBEIX CXEM JIOJKHBL
paccMaTpHBATLCA MEPBBIMH, d NOBEPXHOCTH 3IEMIH
UNH COEIWHEHHA 3eMIAHOTO NMPOBOAHHKA HOCNEIHN-
MM.

CobmronaiiTe MakCHMANbHO BO3MOXHOE PacCTOAHHE
MEXKRY TEIUIOUYBCTBHTENBHBIMH H TEILIOHIIYYalo-
WHMHA KOMMOHEHTaMH (rae HeoOXOAHMO, HCTOb-
3yHTE TEennoOTBOIEL).

6.1.3.1 Ilndpoesie cxemubl. [[udpoBele cXeMbl Bbl-
TOIHEHBl H3 3JSKTPOHHBIX KOMIIOHEHTOB, KOTOPEIC
MoryT obecrieuuTs coctosnne 1 mmm 0, kak QyHKUMIO
paloTel Beell cxempl. OOBIMHO 1OMMYECKME MHTE-
rpaibHBIc CXeMBl HCTIONE3YIOTCA [NA BRITOIHEHUA
9TOH (QYHKUHY, OAHAKO AMCKPETHHIE KOMIOHEHTHI
MOTYT HMHOTOA HCHONB3OBATECA IUNIA 00eCTICHeHHS
ARCKPETHOTO cpabaThIBaHHA.
B Kka4yecTBe KOMIOHEHTOR TIPHMCHSATOTCS OTHYECKHE
cxeMbl paga cepuil. Kaxcnas cepHs MMeeT CBOM ¢o0-
CTBEHHBIE [APAMETPHI OTHOCHTENBHO CKOpoCTU Lud-
POROI mepenauM, a TaKKe MapaMeTpoB TMOBLIMIEHHS
TeMMepatypsl, 410 Heobxonoumo ans obecnevenus
¢YHKUMOHHpOBaHUA. B ocHoBHOM, HA OAHOH nyare
NPUMEHSIOTCH JOTHYECKHE CXEMBI OJHOH CEPHM JUIA
TOro, 4To6Bl oONEr1HTh OQHOKpaTHOE 3aJaHHe IIpa-
BHJI KOHCTPYHpPOBAaHMA [ AJHHEI TPOBOJHUKOB,
JANArONIMX OrpaHHyenue cvrHam. Hexoropsivm Havbornee
PACTIPOCTPAHEHHBIMH CEPHAMM  JIOTHYECKUX CXEM
SIBIISIOTCA:
TTJI - TpaH3UCTOPHO-TPAH3HCTOPHbIE IOTHYECKHE
CXEMbI
MOIT — noruueckne cxemsl Ha MOIT crpyxType
{(MeTanN-0KCHA-TIONY IPOBOTHHK)
KMOTI — nornueckne cxemst Ha KMOII-ctpykType
DC - J5orMYecKHe CXeMBl C  3MHTTEPHBIMM
CBA3AMH
Ga As — norgueckue cXeMbl Ha apceHH e ranaus

B HEKOTOPBIX CITYSAsX NPHMeHeHHA OBICTpOJCHCTRY FOLLMX

CXEM MOLYT HCIOMbIOBATHCA CHELH(HYECKHe IIpa-

BHIIA TPACCUPOBKH TMpPOBOJHMKOB. THUIHYHBIM TIpH-

MepoM sBidercd TOCNeNOBATENbHAA TPacCHPOBKA

MexX¢Ty HMCTOMHMKOM CHTHAJIA, HAIPY3KaMH W BBIXO-

gamu, HovuHaneueie 3HaYeHHA OTBETBIeHMH (nnu-

HMIT) MOTYT TAKXKe MMETh OTIpefesieHHbBle [oKasare-

au.

Lubposbie CHrHANBI MOXKHO TPyOo pasmenuTs Ha

YeThipe KJIacca KPUTHYHOCTH, DTHUMH KIaccamu sB-

JIAKTCH!

1. Hexpumuueckue cuznanst — HEUYBCTBUTEIIBHBIE K
¢BA3M MexIy HuMu. HanpuMep, Mexny THHHAMH
IIMHBL JAHHBIX WIH MEXAY JIHHHAMH aIpecHoH
LIHHEL, [1¢ OHY CTPOOHpPOBaHEL

2. Hogyxpumtiyeckue cucHanvt — 7€, TjA€ B3aHMO-
OeHCTBUA JOIDKHE! TIONICKHBATECS HA [0CTa-
TOYHO HU3KOM YPOBHE, YTOOBl H30€XKATEH NOMHO-
ro 3ailycka, TakMe Kak JIMHHM cOpoca W JTHHHH
cTpob-uMITyIbCa.

3. Kpumuueckue cucrhain — UMEOWHe Gopmy cur-
Hadbl, KOTOpPbIE HOMKHBI ObITE MOHOTOHHBIMH
IpH MOPOTOBBIX HAMPAKEHHAX MPHEMHOTO YCT-
poiictea. OHH OOBIMHO ABIANOTCA CHHXPOHU3H-
pylOIHMH cUrHANaMK, ¥ mobofl cbofi, moka u3-
MeHsAeTea (ropMa cHTHana, MOXeT BbI3BATh [1BOH-
HY!0 CHHXpOHH3auuiK cxeMbl. Hekputuuecku
CHrHAT umeeT HOpMY CHTHANA, KOTOPBIH HE HY-
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KOACTCHA B MOHOTOHHOCTH U MOMKET AAXE MHOCIO-
KpaTHO TpaHchOpPMHPOBATECA MeXIy NOporamu
HAMPMKCHHA JI0 TOrO, KaKk OH 3a(UKCHPOBaH.
OYeBHIIHO, MTO OH JOMKeH OBIThH 2adUkCcHPOBAH
00 Havana ASHCTBUA MMPHEMHOro YCTpoicTBa OT
JIAHHBIX, HANPUMEP, BXO/HLIE JaHHLIC HA MYJb-
THBHOPATOp MOTYT OBITE HEKPHTHUECKHMH, 2a
CUHXPOHM3HPYWIUHH CHrHAN ABIgeTcA ¢ Goub-
oA BEPOATHOCTBI) KPHTHUECKHM CHTHATOM.
ACHHXpPOHHBIE CUTHAABI, XOTA OHH MOryT (UM
HE MOFyT) 6bITb HﬂKpHTH‘-IeCKl/lMH CHIrHallaM¥, HE
OOIKHBI CMELIHBATECA C KPHTHYECKHMH CHTHA-
naMM, IMOCKOJIbKY HMEeTcs pealbHas BO3MOK-
HOCTh WHAYLHPOBAHWUA acHHXPOHHBIMH CHUTHANa-
MH BIYMOB Ha KPUTHYECKWX CHCHANAX B Ipolec-
ce Tepeaqyy CHHXpOHHIHPYIOUIUX HIH TAKTOBBIX
umnynabcoB. CHUHXPOCUIHANLL, KOTODBIE HE UMe-
T oblel 3ajalowmeit 4YacToThl, HE AOJKHBI
TPacCHPOBATBECA PAAOM 10 AHATOTMYHBEIM TPUHH-~
HaM,

4. Ceepxrpumuieckue CUCHAAb! - T€, KOTOPBIE OPU-
MEHHIOTCA KAK CUHXPOHHIMPYIOIUHE WIH CTpO-
oupyromne ana AL u LIATI, curnanel dazopoi
ABTOMATHYECKON NOACTPOMKH 4acToThl H T.J. B
ITHX CAYYaAX NPHMEHEHHA CIy4aiHBIE KPaTKo-
BPEMEHHBIE MCKAKEHHA (Aa30BOH ABTOMATHME-
CKOH NOoACTPOHKYN YacTOTHl W MEPeKpecTHHIE Mo-
MEXH BBI3BIBAKOT 0[[1[/]6](“, myM H ,upox{aﬂne
CUHXPOHH3UPYHIIUX HMITYNbCOB H OyIoyT cka-
3BIBATECA Ha BBIXOJHBIX Xapakrepucrukax. Bo-
IIPOC TOMBKO B BAXKHOCTH (KOJMYECTRe) HapyLue-
HHH B npegenax TpedyeMbIX TEXHHYECKUMH YC-
AOBUAMM XaPaKTEPUCTHK. JTOT KJIACC CHUTHANIOB B
OCHOBHOM CXOK € CHTyamuell aHanoroBoro
BlaumoneiicTBus. JIpyruMmu cioBamu, OHH MOJT-
HOCTBIO NTHHEHHb! (00U WYM ecTh CyMMa tuy-
MOB OTHSTBHBIX >IEMEHTOB, YCPENHEHVE HITH
AHHYJIMPOBAHUE HE JOITYCKAETCA).

6.1.3.2. AHaIOTOBRIE CXéMBL AHAJIOTOBBIE CXEMEI

OOBIYHO BBITIOJHAKOTCA € TIPUMEHEHUEM HWHTErpasib-

HBIX CXeM M JHCKPETHRIX KoMIoHeHToB. CTaHzaprt-

Hble QUCKPETHblE KOMNOHEHTH! (pe3UcTOpb!, KOHAEH-

CATOPBI, THOMBL, TPAHIMCTOPLL M T.0.), TAK Ke, KaKk U

CHI0BBIE TpaHCGOPMATOpbl, pene, KaTYLIKH HHIYK-

THBHOCTH H APOCCE/H SBJIAIOTCH THOAMH JIMCKPET-

HbIX KOMIIOHEHTOR, HCMONB3YEMBIX B aHAIOTOBBIX

cxeMax.

6.2. TpeGoBanua K IpoBoJANIEMY MaTepHATY.

MuHUMaNBHBIE WIMPYUHA K TONWKHA NPOBOIHUKOB HA
TOTOBOJ MaTe AOJIKHLI ONPCACIATECS, IPEKAE BCE-
ro, Ha ocHoBe Tpebyemoit TokoHecywmel crmocobHO-
CTH K MaKCHMABLHO OONYCTHMOIO NOBBILEHHA TeM-
Meparypsl NPOBOAHMKA. MUHAMAaNeHA® MIMPAHA W
TOJIIFMHA MPOBOJHHKOB AN HAPYKHBIX M BHYTpPEH-
HHX CNOCB MEUATHOH MNATHI AOMKHEI COOTBETCTRO-
Bath puc.6-4.
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1= K AT*HA0TS,
rae [= Tok B amnepax, A — nonepeyHoe ceYeHHE B
KB. Munax, AT- yeenuuenue Temneparypsi B 'C 1 K
ABJIACTCA KOHCTAHTOM, TAKOH Kak!

K = 0.048 nns BHeIIHHX CllOEB

K = 0.024 nna BHYTpEeHHUX ClOEB.

JomycTiMoOe NOBBIIEHHE TeMOepaTyphl MPOBOIHH-
KOB OTIpEJeNfeTCa Kak PasHOCTh MEWAY MakCHMAalb-
Ho GezomacHol pabowvell TeMmnepatypolt Marepuana
JNaMHHaTa ne4aTHOH NIaThl ¥ MAKCUMAlbHOH TeMmne-
parypoil OKpyXarwiued cpeiibl, BO3ASHCTBHK KOTO-
poii Byner moaBeprarecs revyarHasd ruiara. [na koH-
BCKIIHOHHO-0OXIAXACMEBIX CGOpOK Ha Ne4YaTHbLIX
MIaTax TEMTOBEIM YCHOBHEM OKPYXKAaRILEH cpefibl
ABNACTCA MaKCHMaJbHAS OKPY)KAKIAs TEMOEPaTypa,
NpH KOTOpOH mMeyaTHas nnara OyIeT (PUMEHATHCH.
Jns oxJakaaeMebIX 3a CUET TEMIONpPoBogHoCTH ¢6o-
POK Ha TIeWaTHBIX TNATaX B YCMOBHAX KOHBEKLMH
TAKWE JOMKHO YUYHTRIBATECA NOBBRIIIEHHE TeMmepa-
TYpPbl 3@ CYET PacCeHBAEMOHA MOIIHOCTH KOBEKLHOH-
HO-OXTAXKIAAEMBIX KOMIIOHEHTOB M MOBBINIEHHE TEM-
MepaTypsl depes MeYaTHYW NAATy WWiKM no Temno-
OTBOAY K XonogHo# miactune. Jnsg oxnaxkgaeMbix 3a
CHET TEIIONPOBOAHOCTH cOOPOK HA MEeyaTHBIX [L1a-
Tax B YCIOBHAX Bakyyma TEIUIOBBIM YCIOBHEM ABNA-
€TCA MMOBLIEHHE TEMIMEPATYPRl, BBI3BIBACMOE pac-
CEHBAEMOH MOIIHOCTBIO KOMIIOHEHTOB, M ITOBBIIIC-
HHE TeMlepaTypbl Yepe3 NevMarHyw Miaty Wiy no
TEMIOOTBOAY K XONOZHOH nnacTuHe. B yenosusx
BaKyyMa cleldyeT Takke YUHTHIBATE 3ddiekThl Nepe-
JayH Tella H3INYYeHHEM MeXAY KOMIOHEHTAMM,
cOopkoii Ha TTedaTHOH TUTATE U XONMOZHOH MtACTUHOH.
JIna BHYTpeUHHX COEB TO/IHHA IPOBOAHHKA paBHA
TONMUMHE MeOHoH ¢oNnbrd JTaMHHATA, eCNU He He-
NOMB3YIOTCA [NYXHE M BHYTPEHHME IIEPEXOIHbLIC
MEKCIIOMHBIE OTBEPCTHA, KOO/ B TOMIIMHY Me/d
BKIIOYAETCA lajbBaHW4YeCKas Melb, OCAXACHHAA B
OpoLecce MeTANM3ALUME MEPEeXOJHBIX  OTBEPCTHI.
JIna HapyXHbBIX CIIOCB TOJHINHA IIPOBOJAHUKOB TAKKE
BKIIHOYACT TOJNIIHHY ranbBaAHUYECKOMH MEIH, OCAXK-
JIEHHOH B Tpolecce MeTAIH3AIMH CKBO3HBIX OTBEp-
CTHi, HO OHA HE JO/DKHA BKIHOYATH TOMIUHMHY NOKPbI-
THA TIPHIOEM, TANBBAHHYECKOTO IMOKPBITHA OTOBO-
CBUHEL| HITH BCMOMOTATENbHBIX Ia1bBaHOMOKPEITHH,
Cnenmyer 3aMeTHTh, 4YTo HeoOXogumasd TONLMHA
¢donbry, 3agaHHas  TpeOOBAHHAMU YepTEXa ANA
NpEeAIOYTUTENBHBIX MATCPHAUIOB MeYaTHOH J13ThI,
UMeeT HOMUHANBHBEIE 3HAMEHWA, KOTOpBlE OOBIMHO
MOLYT H3MeHATLCA B npepenax +£10%. Hna Hapyx-
HbIX CIOCB CYMMApHas TONUHHA MCAM GyIIE’I' TAKKC
HM3MEHATHCA NMpH 00padoTie, KOTOpas MOXKET YMeHb-
WHTH TOJNLIHHY OCHOBHOM Mejl 10 HAHECEHHA rallb-
BAHOIIOXPBITHA.

KpoMe Tore, mockofipKy TOMIIHHA TranbBaHAYECKOH
MelH 3aAana TpebosanueM K HeoOXOUMOR TOTIHHE
MeAM Ha CTEHKE CKBO3HOTO METAITH3HPOBAHHOTO
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OTREPCTHA, OCAMACHHOE Ha HAPYXKHBIX CHOAX KO-
YECTBO MEIH MOMKET He MMEeTh TaKOH K¢ TOMLUMHBL,
KaK HA CTEHKAX CKBO3HBIX METATIM3HPOBAHHBIX OT-
pepermii (em.10.1.1). CnenosarensHo, €CTH TONIUHA
MPOBCAHUKA SABIAETCA KPHTHYHOH, TO MHHHMANbHAA
TOMIIMHA [IPOBO/IHUKA rOTOBOH MNATH! JOMKHA OBITH
YKa3dHA B OCHOBHOM HepPTEXKE.

Ins oOneryeHHs W3TOTOBNCHHMA M HAJEKHOCTH B
IKCMUTYATAIMH 3TH MapaMeTpsl JO/DKHBI ORITH ONTH-
MH3HpOBaHs! ¢ cobnrogeHueM TpeOOBaHHI K MMHH-
MAIbHBIM PEKOMCH/IOBAHHBIM 3330paM MEXAY Npo-
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BofHHKaMH. JIis coxpaHeHHMA WHPHHB TOTOBOTO
NpPOBO/IHMKE, KAK YKa3aHO B OCHOBHOM Yeprexe,
IIMpHHa MPOBOAHWKOB Ha palodem Qorourabnone
MOXET MoTpefOBATh KOMIIEHCALMH NPOM3BOJCTEEHHEIX
JOIYCKOB, KaK onpeaeneHo B pastene 10.

Bo spems nybaukauuy Hosoit sepeuu A IPC-2221
rpadMKH TOKOBOM MPOMYCKHOH ¢NOCODHOCTH Mpo-
BOHMKOB GBUTH B mpouecca paspaborku. [nd obcy-
AICHHUS W TMOHMMAHMA CYLIECTBYIOUIMX Tpadukos,
KaK ¥ i obnerdyeHnsa MOHUMaHua HOBBIX ¢M. Ilpu-
ao#xeHue B.
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Puc. 6-3 Pacnpenenenve nemned CXeMBl N0 4acToTe
6.3 DuexTpH4YecKHii 3a30p.

PaccrosiHue MexIy MPOBOJHHKAMY Ha OTAENBHBIX
CNOSTX JOKHEO OBITE MaKCHMAIBHO BO3MOMKHBIM,
MHHHMaJILHOE PAcCTOAHUE MEKAY NPOBOAHHKAMH,
MEXIY EMEHTAMH MPOBOJALICTO PUCYHKa, MPOBO-
OALTMME cosMH (OT CloA K CIOK 10 0CH Z) 1 Mexk-
Iy, TPOBORAIEHMYH MaTepHaZaMy (TakMMM, Kak Ipo-
BOAAINAA MAPKUPOBKA MM MOHTKHBIR Kpenex)
APOBOAHHKAMH AGJKHO COOTBETCTBOBaTH Tabamue

62

6-1 ¥ momxHo ObITH YKa3aHO B OCHOBHOM HYepTexe.
JlonomHUTENBHY WH(OPMALMIG [10 MPOHIBOACT-
BEHHBIM IOMYCKaM, BAMAIONIMM Ha 3/EKTpHYecKui
sazop, cM. Pasnen 10,

Ecnu Ha ogpo# u Toli XKe Miate UCOONB3YIOTCA pas-
NMYHEIE HaNpAxeHHS W TpeOyoTes oTAeIbHbIE JIeK-
TPUYECKHE HCIBITAHUA, COOTBETCTBYIOIINE YYACTKH
T1aTh! OJKHLE ObITh 0003HAYCHBI B OCHOBHOM 4ep-
TeKe WIH B TeXHUYECKHX YCIOBHAX HA MCIBITAHMA.
Ecnu NpUMEHAIOTCA BBICOKME HAlpsDKEHUd, 0coOeH-
HO MepeMeHHOr0 TOKA, N UMITYTbCHBIE HAMPAKEHHS ¢
noreruuanoM Gonee 200 BonbT, OUINEKTPHYECKAd
nocToANHAS M 3PQEeKT SMKOCTHOTO pa3fieeHHa Ma-
TEpHaNa JO;KHBl YUHTBIBATECA BMECTE C PeKOMEH-
JIyeMBIM 3230DOM.

Ina Hanpaxenuit Beime 500B k TabnuuHeiM 3nave-
uuaM 3azopa npu S00B ma kaxapid BOJBT OMKHA
6otk nobapneHa BeNWYHHA, yKasaHHag B Tabmune.
Hanpumep, snekTpHueckH{i 3a30p 414 ONAThl THOA
B1 ¢ nanpsuxkeniaeMm 6008 BhMUCIAETCA KaK:

6008 — 5008 = 1008

0.25mm + (1008 x 0,0025Mm) = 0,50MM  3a30p

Mpu oxumaeMoOld KPHTHIHOCTH KOHCTPYKIMH pac-
CMATpHBACTCA BOIMONKHOCTL IPUMEHEHHS JAPYrHX
3330pPOB MEXIYy MPOROJHUKaMH, 3a30p MEKIY IMpo-
BOAHMKAMH Ha OTHENBLHBIX CIIOAX AOJIAKEH MAKCH-
ManbHO YBEIHUYEH 1O CPaBHEHHIO ¢ MMHHMANbHLIM
3330poM, NpuUBeNeHHbM B Tabn. 6-1. Tomonorms
IWiaThl AOJKHA GBITH CNPOEKTHPOBAaHa Tak, YTOGBI
00ecneynTh MaXCUMAABHBIH 3430p MEXAY IPOBOIA-
HIMMH YYACTKaMHA BHCINHErO CNOfA, CBA3AHHBIN C BbI-
COKMM HMTICAZHCOM HITH BBICOKOBOJIBTHBIMH LM~
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ME. 3TO MHHUMH3IHPYET MPOONEMBI 3MEKTPHHECKHX
yTeqeK, BO3HHKANILNX OT CKOHOCHCHPOBAHHOM BId-
I WIH BBICOKO# BIaskHOCTH, He cnenyer Hanesthes,
YTO 3AIIATHBIE TOKPHITHA COXPAaHAT BBICOKOE MO-
BCPXHOCTHOC CONPOTHBIICHNC MCKIY ﬂpOBOI[HHKa'
MH.

6.3.1 Bl - I[IpoBoaHHKH BHYTPEHHMX CJI0€EB.

TpeboBaHMA K MEKTPHIESCKOMY 3330pY MENITY HPO-
BOJHUKAMU BHYTPEHHUX CIIOSB M MEXIAy MpPOBOIHH-
KOM M METaNNU3MPOBAHHLIM OTBEPCTHEM Ans J06oMH
BBICOTHI Hajl YPOBHEM MOpS MPHUBEAEHE! B Tadn. 6-1.

6.3.2 B2 — HapyxHple NMpoBOIHHKH (BHeWIHHX
€10€B), HeMOKPBIThIE, ELICOTA HAJJ YPOBHEM MO
ao 3050 m.

TpeboBaHns K SMEKTPHYECKOMY 3a30py IJis HETO-

KPBITBIX HApYKHBIX MPOBOAHHKOB CYIUECTBEHHO
BBILIE, WeM I MPOBOMHWUKOB, KOTOopblie BynyT 3a-

IMMLICHBl OT BHEIIHWX 3arps3HcHUH KOH(hOPMHBIM
mokpeITHeM. Ecny colpaHHoe rotoBoe u3ienue He
NpelyCMaTPUBACT HAHECCHHS KOH(OPMHOPO ITOKPBI-
THA, TO 3a30p MEXKIY NPOBOAHUKAMM HA HECMOHTM-
poRaHHOH nnaTe ZOJKeH OBITH 3aJaH B COOTBETCT-
BHH € 3TOH KATeropven miar npy npuMeHeHUN Uie-
THs HA BHICOTE OT ypoBHA Mopsa ao 3050M, (oM.
1d051.6-1).

6.3.3. B} — Hapyxublie NPOBROIHHKH, HENOKpbI-
Thle, BLICOTA HAJ YposHueMm mops Goace 3050 m.

Hapyxasie DpOBOMHAKM HA HETIOKPBITOH HECMOHTHpPOBaH-
HOR MnaTe, NPUMEHAEMOH Ha BBICOTE HAA YPOBHEM
mops Gonee 3050M, Tpebyror naxe HonbIMX ieK-
TPHYECKMX 3a30pOB, 4eM 7JJIEKTPHYeCKHE 3a30pblL,
yKaszaHHbie 4114 MnatT kareropun B2 (em. Tabn. 6-1).

Tadauua 6-1 JaekTprueckHii 3230p MeXKTY NPOBOJHHKAMMU

Hanpnxe- "

MuuuMaaeHbii 3a30p
HHE MEXKIY
:s;HHKaMH HecMoOHTHpOBAHHASA NIIATA Coopka (Mony.an)
(Floct. ToK U Bl B2 B3 B4 AS A6 AT
AMILTHTYTBI
nepem. To-
Ka)
0-15 0,05MM 0,1MmM 0,1mM 0,05mM 0,13mM 0,13mm 0,13Mm
16-30 0,05mMm 0,1mm 0,1Mm 0,05mM 0,13mm 0,25mm 0,13 MM
31-30 0,1mm 0,6MM 0,6MM 0,13mm 0.13mm 0,4MM 0,13mm
51-100 0,1 MM 0,6MM 1,5MM 0,13MM 0,13MM 0.5MM 0,13mm
101-150 0,2MmM 0,6MM 3,2MM 0,4mM 0,4mm 0,8mm 0,4mm
151-170 0,2MM 1,25MM 3,2MM 0,4MmMm 0,4MM 0,8Mm 0,dmm
171-250 0,2Mm 1.25mMm 6.4Mm 0,4mm 0,4mm 0,8 0,4Mmm
251-300 0,2mMMm 1,25Mm 12,5mM 0,4mm 0,4mm 0,8MM 0.8mm
301-500 0,25MM 2,5MMm 12,5mMMm 0,8MM 0,8MM 1,5mMm 0.8MMm
>500 0,0025 0,005 0,025 0.,00305 0,00305 0,00305 0,00305
Cm. mapa- MM/B MM/B MM/B MM/B MM/B MM/B MM/B
rpag 6.3
[/ pacueTa

Bl — [TpoBoaHUKY BHYTPEHHUX CNOEB

B2 — HapyHble TpOBOIHHKH, HEMOKPEITEIE, BBICOTA HA YPOBHEM Mopa A0 3050M

B3 — Hapy:kHble IpOBOIHUKH, HEOKPLITHIE, BEICOTA Ha ypoBHEM Mopd Bonee 3050m

B4 — Hapybie MPOROIHHKH, C TOCTOSHHBIM NOJIHMEPHEIM NMOKPLITHEM (100ad BLICOTA HAJ YPOBHEM MODPA)

A5 — Hapy»xHble NpOBOIHHKH ¢ KOH(OPMHBIM 3aILATHBIM NOKPEITHEM cOOPKH (Mi0Dad BBICOTa HAll ¥ POBHEM MOpH)
A6 — Hapy:xHble BbIBOABYKOHTAKTEI KOMIIOHEHTOB, HENOKPHITHIC

AT - HapyxHble BRIBOABYKOHTAKThL KOMIIOHEHTOR ¢ KOH(OPMHEIM nokpeiTueM (nobas BRICOTA HAJ YPOBHEM

MOpH)
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AR HCHOIRTOBA IS IPH OIPELCICHINE 1OROHECYRICH CNotednoeT ¥ paivepoa
BEST A RIIHLIY METILIX HPOBOIHHKOD KPH PAKTHYNMY OSLILUCHHAY KY TEMICRRTYPhi
BRELLIE OKPVKHRIIMICH TCMUCpRTYPLI}

»na fipuscyannn:

we 1. Cocranacuubii Upafisss CVIKIT B LEAS OUCHER
o [PCEMEHCHEN TEMIICPATYPSL (BhILC ORPYAZIONICTH)

s L1 ; B IBHCHMOCTH OT TORS LTS Pa3iilbiX RONCHC b

o ] CEULHITT RIATPERICHHBIX MCEHLIX POBONIIHKDS,

\\
\

IpeaANOnAracTes HOPMANLHAR KOHCTPYKIHA, (INCHL-

-
o
o me v a IMPYIOT YCAOBMA KO MUTOLAL IOREPXHECTH (0~
Z ue ‘r; /, BOAMSKAR OTHOCHTERLHO HCBOTBINAR 00 CPABHCHUM
: We - /‘ e 0 CHCKIAINK CHOGOIHRME YHACTRIMU 1T
 §8 i . peacragicanee xprswe psiiodzior [046-H0C cik- |
[ ﬁ ACUMC HOMMUATHHEY JHaucHAH (o GazonoMy mRy}T
ae qrofhl yHCCTh QOLINHEIC PATROBHIHOCTH MCTOIOR
20 TPABACHEA, TONHING! MCM, TIOTPICHIOCTH ETHPSHER
' MPORVIHHEA M TUIOLEZAR TOIIEPCUHOTO CEUCHHE.
1§
h 5 2. Nonomuurensroe 15%-HOC CHHKCHNS HOMIHANL-
X = HETX BaMerii (30 pasyMHuEIX BPEICNIOB TOKA)
® ROMEHYCTCR TIPH CACAYIOLIHX YCTOBHAX:
T TENM 0 WE W B0me mm s m ew M - y S y
b alflxa 1oar TonomHOR G.8MM I MCHBILE
& i i
QUEREINIC CEUTANE B RRAIR. MIERX BH1a NPOBOIANKOS TOMIHEOH |0XMEM B TONWE,
Pue. A Hapyasunie NpoBoaHH R
a 3. TTpst O6BIYHOM MPHMCKEHHE AOTYCTHMOE TOBBHLIC-
0044 ) ; HHE TEMIIEPATYPh OHPEACAASTCA KaK PATHOCTL MUK-
F ) Y OKPYKAOLIEH TCMBLPATYPoH H MaKCHMATBHOR
" g - paBoueii Temneparypoil onmirsisaesoii cGoproit.
E am 2,
] Y i 4. Jlnx oausods0r NposoamiKa rpadiHk MoKeT He-
§ - : MONbIOBATECA HCHOCPCACTBCHHO VIR ONPEICLHIA
& g R IHPFHBL, TONLGHEL, TONSPERHOIO CCHEHIE B TOKO-
g e b - 702 HeCylet crIocoGHOCTH P PALMSIHBIX OBbILIC
=g ;
E_ R - HHRX TEMIEPZTYPHL.
2 e el
N 5.0 rpyan OHHAKOBS!X APAANCABILIX MPOBOIHY-
o K N l';h KOB, CCaH OHH GIHIRD PACHOAOKEHLL, HOABEM TEMIC-
8 T () PATYDS! MOXCT OWTE YCTANOBACH 1LY TCM HPKMCHCHHN
380 JKBHBANCHTHOND JONEPEYHOIO CEYSHIA H TKBHBA-
P 3 . JICHTHORO TOKS, JKBHBANCHTHOC NOTCPCUIGE CCHCHIG
€1 3 19 M M % 80 B0 N0 MS e M0 e TR apo CYMME NONCPEHIBIX COMEHM NAPANACHRHBX
NPOBOIHHEOR H JKBHBAJCHTHAIN TOK paBet CyMMe
Tionepeunoe cederine B KBAAP. MILTaX TOKOS B HPOBOJNRHKAX,
Puc. B CooTHoenHE IIHPHNEE ¥ NOBCPLUNOND CEHCHNT NPOBOINKKA
- 6.BrHsdHe Harpeaa 33 CYeT NOJCOSTIHHCHHLIX pacce-
= HBACMBIX MOUBHOCTE KOMITOHCHTOR HE Y'UTEHO,
” 7. Tontma NPOROANYUKA Ha IPABHKC HE BITIONaLT
e TanbBIHOTOKPBITHE JPYIHMH METAIIAMU, KPOMC
Meu.
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Puc. 6-4 TonniMHa W LIKMPUHA TPOBOJAHHUKOB IR BHYTPEHHHX H HAPYIKHBIX CTOEB
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6.3.4. B4 — HapyxkHbl¢ MPOBOIHHKH ¢ MOCTOSIH~
HBIM MOJIHMEPHBIM MOKPBITHeM (110028 BBHICOTA
HAJ YpPOBHEM MOpSs).

Ecni oKOH4YaTeNnbHO cobpaHHas IUTaTa He Mpeay-
CMaTpUBaeT KOHGOPMHOIO NOKPBITHS, MOCTOSHHOS
NOMHMEPHOE MOKPBITHE HA MPOBOJHHKAX HECMOHTH-
POBaHHOM TIATHI JOIyCKAET 3a30phl MEKIY MPOBOA-
HHUKaMH MEHBIIHE, YeM 3830phl Ha HEMOKPBITBIX Iia-
Tax, yCTaHoplenHbie Kateropuamu B2 u B3, Dnek-
TPUHECKUE 3330Pbl MEKAY KOHTAKTHBIMH MIOUIALKA-
MH H BEIBOJaMHU cOopok (Monyneit), KoTOpEe He Tpe-
6yT KOHBOPMHOTO MOKPBITHA, JOHKHBl COOTBETCT-
BOBaTEH TPeOOBAHHAM, VCTAHOBGHHLIM A KATEro-
pun A6 (cMm. Tabn.6-1). 3Ta KOHCTPYKLUA HENpHIoz-
Ha Ang moBoro mpuMeHeHUs, TpeOYIOLIero 3amuTsl
OT JKECTKHX, BJIAXKHBIX, 3arPA3HAKOLIMX YCIOBUH OK-
pyxaroleii cpensl.

THOMYHBIMKE  YCNOBMAMHM DNPHMEHEHHS ABIANOTCA
KOMITBIOTEPBI, 0QHCHOE 000pYA0BAHME ¥ KOMMYHHKA-
HMOHHOE 0B0pPYI0BAHIE, HECMOHTHPOBAHHBIE [UTATHL pabo-
TalOLLMEe B KOHTPOMHMPYEMBIX YCIOBIAX, [IPM KOTOPBIX OHH
UMEIOT MOCTOAHHOE MOJIMMEpHOE MOKPRITHE Ha 00¢-
HX CTOpOHAaXx. Ilocne TOIQ, KakK MJiarsl CMOHTHPOBAHbI
Y 3anafHbl, OHH HE MOKPLIBAIOTCH KOHGOPMHEBIM IMO-
KpbITHEM, MMASHBIC COSAMHEHHUA U 0DIYKEHHBIE KOH-
TAKTHBIE [UIOLAAKH OCTATCA HETIOKPBITEIMHA.
Hpuvevanue: Jlns obecneuenus TpebopaHua K
EKTPUMECKOMY 3a30py M4 2TOH KATEropHH MaT ¢
TOKPBITBIMH MPOBOJHHKAMHM BCE NPOBOAHMKM, 32
HCKITFOUEHHEM 00/Ty>KeHHbIX KOHTAKTHBIX MIOIIAA0K,
[OTKHB1 ObITh NOMHOCTBH) 3ALIHIUCHBI MOCTONHHBIM
N0MUMEPHBIM MOKPLITHEM.

6.3.5 A5 — HapykHble npoBoaHHKH ¢ KoHOpM-
HBIM MOKPBITHEM Bceell ¢Oopkm (m0dad BBICOTA
HA/l YPOBHEM MOpH).

Hapyxuble NpoBOOHHKH, ONA KOTODPBIX MpeTyCcMOT-
peHo xoHQOPMHOE MOKPBITHE B OKOHUYATEIRHO COb-
paHHOH KOHCTPYKLMH, [pefHAZHAYEHHON IJA NpH-
MEHEHHS Ha ool BEICOTE HAJl YPOBHEM MOPHA, Tpe-
OYIOT MEKTPUYECKHX 3a30p0B, YCTAHOBNEHHEIX IS
ITOH KaTeropyM 1uiar.

TumuHEIME 001ACTAMH MPUMEHEHHA ABIAIOTCA BO-
€HHble H3IEeNus, B KOTOPBIX BCA rotoBas cGopka (Mo-
Iyns) mOMKHA MMETh KOHbopMHOoe TokpeiTie. ITo-
CTOSHHBIE NOJIMMEpHLIE NOKPEITHA OOBIYHO He HC-
NONB3YHTCH, 32 UCKIHOUSHHEM BO3MOMHOIO HCIOb-
30BaHMA NMAANEHOTO pe3ucTa (MackH). OmHako ecnH
UCIMONB3YETCA COUETaHUEe NONMMEPHOI0 TOKPBITHA H
KOH(GOPMHOTO MOKPBITHA, TO CIEIYET YYRTBIBATh HX
COBMECTHMOCTD.

6.3.6 A6 — Hapy:kuble KOHTAKTHI/BLIBOABI KOM-
[IOHEHTA, HeNOKpbIThle. Bhicora nHan ypomHem
mops 1o 3050 m

BBIBOHI:,I H KOHTAKTBl HAPYXHOrQ KOMIIOHCHTA, KO-
TOpble He UMEIT KOH(GOPMHOTO MOKPHITHA, TpedyioT
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AMEKTPHHCCKHAX 3a30p0B, YCTAHOBJICHHBIX 1A ITOH
KATETOpHH.

TUunuuHBIMHA NIPHMCHCHUAMH ABJIAIOTCA NOPEXIOE yC-
TAHOBMEHHBIE MPUMEHEHHA ANs nnar kareropuun B4.
Coueranue kateropuii B4/B6 uaumbonee wmmpoxo
NPUMEHACTCA B NMPOMBILIIEHHOCTH B HEXKECCTKHUX YC-
JOBUAX TpPHUMEHEHHA IA MOIYUYEHHS BOIMOMHOCTH
NOBBIIEHHA [UIOTHOCTH TPACCHPOBKY NPOBOJHHMKOB,
3a0IUIIECHHBIX OCTOAHHBIM TIOJHMEPHBIM HOKpPbITUH-
eM (Takke MasnbHON Mackoit), Win TaM, rae He Tpe-
Dyercs HOCTYII K KOMIIOHEHTAM JUIA JIOpaboTku |
pPEeMOHTA.

6.3.7. A7 - Hapyxuble BBLIBOJIbI/KOHTAKTBI KOM-
MOHEHTA ¢ KOH(POPMHBIM NOKpPhLITHeM (Jir0basn
BbICOTA HA/l YPOBHEM MOPH ).

B NpOTHBOMOIOXHOCTE HETOKPEITEIM MPOBOIHHKAM,
NPY HAJHYMK TIOKPHITHIX MPOBOAHMKOE HA HECMOH-
THPOBAHHOM TUTaTe 3MEKTPWYECKHH 3a30p, WCTIONb-
3y€MbIﬁ JnA TTOKPEITBEIX BBIBOJAOB W KOHTAKTOB KOM-~
MOHEHTA, UMEET MEHBIIHEe Be/IMAHHEL, YeM O HEemno-
KPBITBIX BRIBOJIOB H KOHTAKTOR.

6.4. YnpapaeHHe HMICTAHCOM.

MHorocnofiHbple NEYaTHbIE LIATH HASAILHO MPUCNo-
cobyieHbl A5 obecniedeHHA MOHTAXKHBIX MEKCOSHH-
HEHHH, KOTOPBIE CIIEUHANBHO CKOHCTPYHUPOBAHbL A
ofecneyeHuA xKelaeMbIX YpoBHEH UMNenaHca H KoH-
TPOJIUPYEMOR eMKoCTH. TexHHKA, HMeHyeMas Kak
“rojockoBas THHHA" WIH “BNpEcOBAHHAA MHKpPOTIO-
JNOCKOBAs JVMHUA™, ABISETCS 0CODEHHO MPUCTIOCOh-
nenHo# K TpeboRanHAM MMIlefgaHca u eMKkocTH. Ha
puc. 6-5 NokazaHe! YEeTHIPE OCHOBHBIX THNA KOHCT-
pykuuit nepenarowmiel muHuu. MMu Arnsrorces:
MHKPOHGHOC‘ROBCI}I Aunid. NpAMOYToJibHaa Tpacca
MMH NpPOBOJHUK, pa3sMEIeHHBIH Ha IpaHUle MeKIY
JIBYMH PAIHOPOJHBIMH  AMAICKTPUKAMU  (0BBIYHO
Bo3OyxoM W oberaHO FR-4), ueit obparHslit myTh oc-
HOBHOTO TOKa (0OBIMHO ME/IHAA TMOBEPXHOCTB) HAXO-
JUTCA HA TIPOTHROMOOXKHOH CTOpOHE Matepuana ¢
BbICOKOH g&. TpH CTOpOHBI NpPOBOJHUKA KOHTAKTH-
PYIOT ¢ MaTephanoM ¢ Hu3Koi & (g, =1), 2 oaua cro-
poHa IPOBOAHHKA KOHTAKTHPYET C MATepHANOM C
BBICOKOH & (&, >1).

BnpeccoganHaa MUKPOROAOCKOGUR JTuHWA: AHATIOTHY-
Ha MUKPONOJIOCKOBON NHHUM, 33 HCKTIOYEHHUEM TOTO,
YTO MPOBOIHHK MOMHOCTBIO BIPECCOBAH B MATEPHAN
C BRICOKOH &,.

Cummempuynas ROTOCKOBAR THHYA, MPIMOYTONbHAL
Tpacca WY TPOBOOHWK IONHOCTBIO OKPY)XEHHBIR
OIHOPOIHOH OWANEKTPUHECKOH cpeloi U pa3MelleH-
HBEIA CHMMCTPMYHO MEXY [BYMA ONOPHBIMH IUIOC-
KOCTAMH.

Cosoennass (acummempuiHas) HOMOCKOEaR MUHWA.
AHATOTHUYHA [MONOCKOBOH JTHHUYM, 33 HCKITIQUEHHEM
TOTO, YTO OOWH WIH 0Dojee CNoeB TPOBOIHHKOB
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aCHMMETPUYHO Pa3MENISHbl MEKAY ABYMA OTNOPHBI- 6.4.2 BupeccopanHasi MHKPOTIOA0CKORAS
MU TLUTOCKOCTAMH. JHHHA.

KoHCTpyKIpA TAKHX MHOTOCTOHHBIX NMEYATHBIX NAaT

nomkHa ObITh  BBIIOJIHEHA C YYETOM YKa3aHMii
[PC-D-317 u IPC-2141.

6.4.1. MBUKpONOJAOCKOBAA JIMHHSA,

[lnockMe TMPOBOOHUKH MMEHT  KOHOHUTYpaumuio,
00BLI4HO TIOMYHAEeMYO Ha Me4aTHOH niaTe ¢ UCHosib-
30BAHHEM TIPOLECCOB TAIBBAHVYECKOIO OCAXKICHHA
MeaH u TpaBneHuA {(cm.puc.6-5A). EMrocte Hanbo-
71€e CHILHO NOABEKEHa BIMAHUIO B 30HE MEXIY
CUTHANTEHOW THHUEH ¥ PHJIETAKILMMHU TNTOCKOCTAMH
"zemny” (wiu nuranuA). MHAYKTUBHOCTE ABNLETCH
QyHKLHER KOHTYpa, 00pa30BaHHOTO BO3JEHCTBHEM
paboyeil gactorsl (1.e. CKHH -(dIeKT), 1 3aBHCUT OT
PacCcTOAHHA OO OTIOPHOH TIOCKOCTH MHKPOMOJIOCKO-
BBIX M MOJIOCKOBEIX JIMHHUIA M AIMHb] IIPOBOTHUKA.

Crnenywiude $OpPMYIBl NpPEJCTARNART HMIEIAHC
(Zo), 3agepxky npoxemkaeHus curdana (Tpd) u em-
kocts (Co) ans cXeMbl MUKPOMONOCKOBO THHHH.

= 5.98h

87 n[
JE 141 | 08w+t

J&r

:| B OMax

To=—— B MIUKQCEK/OI0HM
c
G T_pci B nd/mroiim
Zo
Ins = < |
g —
h
roe:

€ = CKOpPOCTb CBETA B BaKyyMe (3,0x10° m/c)

h = TonmUHa JHINEKTPUKA, TIOHME]

W = IIMPUHA THHWH, JF0HMBI

t = TOJILHHA THHUH, JIOAMEI

£ = OTHOCHTC/IBHAA IUIIEKTPHUECKAs NpoHHLac-
MOCTE (IUPNEKTPHYECKAn NOCTOAHHAA) MOMTOKKH
(cm. Tabaniry 6-2).

WanywaeMplii MUHWEH CHUrHan BHYTPEHHeH MOMexw
[EMI] O6ymer ¢pyHxuyel nMnesaHca JIMHHH, JTHHE]
CHTHANBHOM NHMHME H OIIMOKH XapakTepucTHk dop-
MBIl CHMrHana., 3TO MoXeT ObiTh BA)KHBIM INpPH pac-
CMOTPEHHH HEKOTOPBIX OBICTPOREHCTRYIOIIMX CXEM.
Kpome Toro, mepekpecTHble MOMEXH MEKRY COCel-
HHUMY LEmAMH OyJIyT 3aBUCEeTh HalpaMyls OT pac-
CTOAHMA MEKIY UENAMH, PAcCTOAHHA AC ONOPHBIX
NOBEPXHOCTEH, AMHHBL TAPAICILHOCTH MEXTY PO~
BOJHMKAMM H BpPCMCHM HApacTaHua curhana (cm.
IPC-D-317). '
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BrpeccoBaHuas MHKpPOTIONIOCKOBAas JHHHMM MMeeT
TEOMETPHIO AHATOCHYHYIO TEOMETPHH HEMOKpPLITON
MHKPOMONOCKOROH JHMHUM, PAaCCMOTPEHHOW BEIIIE.
Onnako ec »PpdekTHBHAA AHAIEKTPUYECKas NOCTO-
AHHAS OTIHYAETCH, MOCKONBKY [POBOJHHK TOTHO-
CTBIO [OMELIEH B AM3IEKTpUYMeckuil MartepHan (oM.
puc. 6-5B). PacuetHbie GOpMynIBl Wil BOPECCOBaH-
HOH MHKpOOIOCKOROH JIMHUH T€ e, YTO B pazierne,
COIEPKAILEM ONUcaHHe (HEMOKPLITO) MUKPOTIONIOC-
KoBOIt TMHMM, ¢ usMeHeHHol addexTuBHOH AMaNEK-
TpHueckoll mocToaHHoi, Ecau TomumHa gManexTpH-
k4 moBepx nposoasuka coctaBnser 0,025 MM Hmn
Goneie, To 3¢gekTUBHAA THATEKTPHYECKad I0CTO-
AHHas MoxkeT OBITh omnpeneneHa ¢ NpHMEHEHHEM
kputepuee, ykazauuex B [PC-D-317. Jina ovens
TOHKHX JHINEKTPUYECKUX nokpertuil (Mensme 0,025
MM) 3HadeHHe QpeKTHRHONH AMINEKTpHYecKoH mo-
CTOAHHON JOKHO OBITE MEKIy 3HAYEHWEM HTOTO
napaMeTpa AJiA BO3AyXa H OONBIIMM 3HAMEHMEM [H-
aneKTprUYeckoif mocToAHHoH (cM. Tabm.6-2),

6.4.3 TlapamMeTpbI MOJIO0CKOBOH JINHHH.

[MonockoBas AMHWA TPEOCTABNAET TOHKHIA, Y3KHH
[IPOBOIOHHK, BIPECCOBAHHBIN Memwy ABYMA 3a3eM-
NAONIAMEA TUIOCKOCTAME (puc. 6-5¢). TTockoneky Bee
JMHMH MEKTPHYECKOr0 W MArHUTHOIO NOMA 33K/~
YeHL! MEXY TUIOCKOCTAMH, CTPYKTYpa NONOCKOBOH
NMHHN MMEET MPEeHMYIUCCTBO B NMOJABIEHWH BHYT-
PEHHHX PajHOIIOMEX, 3@ MCKIIFOYEHHEM JTUHUH, pac-
MOJIGKERHBIX GNU3K0 K KpasM nedarHoi onatsl. [Te-
PEKpecTHBIE TIOMEXH MEXAy UenAMH OyIyT Taxkxe
yMEHbIUEHBl {110 CPABHEHHIO C© MHKPONOIOCKOBOMH
JIMHHEN) H3-3a TECHOH 3nexTpuieckoil CBA3H KaKAO0H
uenm ¢ "zemneit”. Tlockonbky 3azeMimiOIME TO-
BEPXHOCTH MPHUCYTCTBYIOT ¢ 06EMX CTOPOH MOIOCKO-
BOIf JIMHMK, EMKOCTE THHUH YBETHYHBACTCH, 4 HMIIE-
JIAHC YMEHBIIASTCH MO CPaBHEHMIO C MUKpPOTIOIOCKO~
BO# JIMHHEH.

Huxe mpenctasneHbl pacdcTHeie (OPMYINTEI HMIIE-
naHca monockoso# MTHHMH (Z0) B eMKOCTH MOJIOCKO-
poii muauu (Co) uid miockoro nporoaauka. Gopmy-
Jla MPeAnoaraeT, YTo cloii cXeMbl pacroNokeH Mo-
cpeauHe Mex/Ly TOCKOCTAMH.

LY(2H +T)

601n 0.8 +T
Z= O8W +7) B OMax
JEr
_ laen
3.81H

. L
(0.8 +T)

B i/ aroiim

ﬂnﬂ%<2

rae:
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H = Paccroanne Mexnmy NHHHeH u ojHOU 3a3eM-
NARIIEH MIOCKOCTRIO

T = TonmuHa THHUH, JHOHAMBbL

W = lllupusa nuHu, THOHMBIL

€ — OTHOCHTE/IbHAs JMIIEKTpUYecKan MpoHuLae-
MOCTE TIOZUIOXKKH

pF = mmkodapans!

6.4.4 Ilapamerpsl acHMMeTpUYHOH NOJMOCKOBOH
JTHHHAH,

Ecam cnioi cxembl PACTIONOXKEH MEKIY ABYMA 3a3eM-
AAOMAMEH (MTH TTHTAIOIHME) TUTOCKOCTAMU, HO He
TIO LEHTPY MEXAY HUMH, QOpMYIbl LA IOJOCKOBOH
JTWHHHA JIOJDKHBE! OBITH YTOTHEHHI. DToO HeobXxoaumo
INA Yy4eTd YBEIMYEHHOH CBA3M MEXAY LUensi H
Ommenexalleli oMOopHOH MOBEPXHOCTBK), MOCKOJBKY
310 O0Mee CYIIECTBEHHO, YEM OcC/ableHHad CBI3b C
Gonee yoaneHHoit nmopepxHoeTRo. Ecnn nens pacnio-
AoieHa NpuONU3NTEenBHO B cpeHel Tperu obnacTu
MEXKIY METANTHYECKAMHU [OBEPXHOCTAMH, OuIMOKa,
0o0ycnopnenuas JOMYLIEHUEM, YTO LIEb PACHIONOXKe-
Ha 10 ueHTpy, Oyaer coscem HeDONLIIOH.

OnHuM U3 NPUMEPOB ACUMMETPUYHOIO MAKETa ABIIA-
ercd CTPYKTYpa CIOBOCGHHOW TOJNIOCKOBOH NTUHUH.
CneoeHHad MNONOCKOBAR /MHMS MNEpefa4d CHJIBHO

alnpoKCUMHPYETCa ¢ II0JAOCKOBOH ITHHHEH, 2a We-
KAKYEHUEM TOI'O, 4TO B 1IepBOH HMMeeTca OBE CHI-
HalbHbIX ITOBEPXHOCTH MEXAY IBYMS MeETalInve-
CKMMM NOBEPXHOCTAMH NuTaHus. lleny ognoro cnos
00BIYHO OPTOTOHANBHE! LenAM Opyroro cios ans
cOXpaHeHUs NAPaIENbHOCTH M CBEJEHUA K MHHH-
MyMy MEpeKpecTHbIX noMex Mexay cnosmu. [lapa-
METPaMH CIBOCHHOI NONOCKOBOH NHMHHH ABIAOTCA
umnenane (Zo) u eMxocTs TuAENA iepeaadn (Co):

1.9Q2H +T) H
80In of1-
7 - (0.8 + T) HH+C+D) |
Jer
oMax
Cy 2,82(&r) B m/mroiim
2H-T
(0.268W +0.3351)
rae:

H = BeicoTa Hal NOBEPXHOCTLIC NUTAHHUA

C = UHTepBan Mexkay CUIHANILHBIMH TIOBEPXHOCTAMU
T = TonmuHa JTUHUY, BIOAMbBL

W = [lupuxa nuHuy, JH0AMBI

pF = MNukodapans

W

¥
1

{A) MuxponosockoBas JHHHSA

{C) CuMmMeTpREHAR HOAOCKOBAR JIMHIS

Onopuasn nosepxHocTh

ﬁ Cnmam,uml HOBEPXHKTE F ‘
H R Er s HnT
]

Onopias noBepxXHOCTH

(B) BnipeccoBankas M#KPOTOJIOCKOBAR JTHHHA

T

Curnanbian nonepxuoc"n,r

Onopnas NeBepIHOCTE

e

Curnansnan
BOBePXHOCTE

Er

Onopnas
NOBEPXHOCTL

OnopHaH NOBEPAHOCTE

CHruainean NMOBEPXHOCTH

(D) AcuMMeTpHRYHAA HONOCKOBAR AMHUSR

Cursaibnan soBepxRocTy

Tu

OnopHas nosepxHocTs

ozt s

Puc. 6-5 KoHcTpyXUHMA NHHUM TIEpe/lavy CUrHAA IEYATHOMR 1U1aThl
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Taéauua 6-2 THOHYHBIE 3HAYMEHHS OTHOCHTENBHOH IHINEKTpPHYECKOH NOCTOAHHOH MaTepHANOB
ne4aTHbIX NJIAT.
Koa Kon cmo- Apmvuapyromnit | Judaex-
NEMA' Texnuueckue yenopus IPC Boermpie |0 L
Jaa MOCTOAH-
cTaAHAAp-
2 Han
Thbl
4202 4101 4103 S§-13949 E, snaue-
nue’
G-10 120 /3 GEN CTeknoTKaHb 4.6-54
E/anokcua
G-11 /22 /2 GB CTeKioTKaHb 4.5-54
E/snokcun
FR-4" /24 /4 GF GFN CreKnoTKaHb 42-49
GFK E/snokcng
FR-5 /23 /5 GH CTexI0TKaHE 4.2-49
E/anokenn
GPY /42 /10 Gl GIJ CTeK10TKaHE 4.0-4.7
E/monuumMa
/50 /15 AF ApamuHas 3.8-45
TKaHB/MOTH (L=
POBaHHBIA 3MOK-
cHA
/55 /22 BF Herkauwiii apa- 3.8-4.5
MUA/IN0KCHT
/53 /31 BI HeTkauwiii apa- 3644
MUY/ IIOTTHHMMHE
/60 /19 QIL Keapuepas 3.0-3.8
TKAHE/TIOTTHHMH,
/30 /24 GM GFT Crexiokanb 4.0-4.7
E/rpuasun/BT
/71 /29 GC CreknoTkans 4,0-4.7
E/unanaToblii
aup
4103/03 /6 GP HetkaHoe cTek- 2.15-2.35
no/PTFE
4103/04 7 GR HeTtkaHoe cTeK- 2.15-2.35
no/PTFE
4103/01 /8 GT CrexoTkans/ 2.45-2.65
PTFE
4103/02 /9 GX CTexnoTKaHs/ 24-26
PTFE
4103/05 /14 GY CTerNoTKaHb, 2.15-2.35
PTFE
S Heapmuposanubii | 3.2-3.6
MOJTHMHT,

Mpameyanne: [JuanekTpadeckye cBolcTBa Oy IyT MEHATLCA NPHOINIHTENEHO B Npeeax NPHBEIEHHO-

T'0 AWana3oHa 3HAYeHH it B 3aBUCAMOCTH OT COOTHOILEHHS APMHPYIOLHH MaTepHas/cMO-

na. OGBMHO TOHKHE TAMMHATE] HMEKT TEHACHLHIO K 60TEE HU3KUM 3SHAYESHHAM.
! HaumoHameHas SNMEKTPUYECcKad accoumanis uarotopuTenci. Hexkotopbie KIacchl NPoIyKIHH, HAMPAMep, Npoaykuua XPC,
FR-1, FR-2, CEM u apyrue, ocHoBaHHax Ha CTpYKTYpe Oymara/Oymara, He BKIIOUEHA B JaHHYto Tabnmity. [/lna takoit undgop-
MaliM 0 CROHCTBaX 3TOH npoaykuuu cM. [PC-4101,
I MIL $-3949 aHHYTHPOBAH M NPUBEIEH TOMBKQ KAK CTIPABOUHBIH.
I MaKcRManbHOE 3HAYEHHE AHANEKTPHUECKOH nocToannoi coctasnser] My (1amuHaT nam npenper)
* OGo3nauenys ana knaccudukanuy FR-4 MMEIOTCS B MHOCOUMCIISHHBIX KPATKHX TEPeHX (McTax), npuseenHsx B [PC-
4101.
3 I'ubkas NOMMUMHIHAA MASHKA NPUBEIEHA 1M1 CPABHEHHA ¢ APMUPOBAHHBLIMH MATEPHATAME; NONOMHHTENLHEIE XapaKkTepH-
CTHKM TUOKHX [7IEHOK C 3al{HTHEIM NOXKPETHEM ¥ GONETHPOBAHHEIX MOTYT GBITE Haitnens! B [PC-4203 u 4204 cooTseTcTBEH-
Ho. CBefieHHA N0 MX [PUMEHEHHIO NpuBeacHbl B [PC-2223.
BT — 6ucManeMHTPHAINA

68




IPC-2221 A

Maii 2003

PTFE — nonuretpadropatiien.

Dra cTpykTypa nokaszaHa Ha puc.6-5D. Kak u gns
TIOJIOCKOBOH  NHHUM  BHYTPEHHHE  DATUOTIOMEXH
(EMI) GyaoyT MONHOCTBIO 3KPaHUPOBAHLL 32 MCKIO-
YECHHCM CHUI'HANBHBIX ﬂHHHﬁ, paCloNIOHCHHBIX 6."“3'
KO K KpasAM Ie4aTHOH ILIaThL.

BrimenpuBeacHHbIE GOPMYNBI MOTYT OLITE TPHCIIO-
cobnensl ana onpenencHus Zo unu Co gnA acum-
METPUYHOH MOJOCKOBOH NMHHMM, KOTOpan He ABJIAET-
Cd CHBOSHHOH MONOCKOBOH JuHMeH. Ilocnenosa-
TENbHOCTh IUIOCKHX [OBEPXHOCTEH JUIA HeThIpex-
CNOMHON UaTel JomxkHA OBITE TAKOM, KaK [OKA3aHOo
Ha puc.6-5D. Ina mmat ¢ Gonee, YeM 4YeTHIpEMA
CIOAMHU, MOCIEOBATSNBHOCTE AMIKHA OBITE CKOM-
MOHOBAHA TAKAM 00pa3zoM, 4ToOkI CHIHATEHBIE CITOH
OBLTH CHMMETPUYHEIMH IJIGCKOCTH 3€MNM WIH MHTA-
HUA. DT0 MOKeT OBITb DOCTHTHYTO HECKOABKMUMM
NyTAMU [pU YCIAOBUH, 4TO J0Oble coceaHue CUr-
HAJILHEIE CIIOH, HE pazlleNieHHEIe TIIOCKOCTAMH 3eMITH
WIH NWUTAHMA, JODKHBL HMETh CBOM OCHOBHBIE OCH,
MpoxXoJfIHe MepNeHINKYIAPHO Apyr apyry. s 6-
TH CAOHHOHR [1aTbl NOCAEN0BATENLHOCTE CNOEB MO-
KeT OBITh!

A B
CurHansHelif croii # | CurHanesHbiil cioii # 1
[Tnockas nosepxuHoers # | CurHaisHbii cioi # 2
CurHanbHb ciofi # 2 [Tnockass MOBEPXHOCTH
#1

[Inockas moBepXHOCTE
#2

[Tnockas norepxHocTe # 2 CUTHANBHBIA criof # 3
CuUrHaneHeHi croit # 4 CurHanbHsiil cnoit # 4
Crpykrypa “A” xenarenbHas KOHCTPYKUHA, I10-
CKOJbKY HMMIIEAHC XODOILIO COrnacyercs MO Beei
crpykrype. Crpyktypa “B” sBisercs MmeHee xena-
TenpHOH KOHCTpYKUUEH, MOCKONBKY CUTHAIbLHBIC
cnou 1 u 4 Gyayr uMers Gonee BLICOKMH UMMenanc,
4eM CUTHATLHEBIE CNIOH 2 | 3.

Ocoboe BunManKe TpedyeTcsd NMpH NMPOCKTHPORANHH
CXeM CO CHEUHANBHBIMU XapPaKTEPHCTHKAMU TaM, T'ae
BHUMaHHE AOKHO OBITE YAENeHO CYMMAapHOH Anute
KOPOTKHX W AJHHHBIX MPOBOJHUKOB M CYMMApPHOI
IJIHHE POBOTHHKOB MEXKCOEIHHEHUH,

IToBepxHOCTH MUTAHHA H "3eMIU” MOCTOAHHOIO TOKaE
GOYHKIMOHHPYIOT TaK XK€, KaK OMOpHEIE TOBEPXHOCTH
nepeMeHHoro Toxa. LIIThipy CoeamHHUTENS THTaHHS 1
"3eMH" OOMKHBI GBITH PABHOMEPHO paclpedeneHsl
BAOJIE Kpasd IIaTel K OHOPHOH IOBEPXHOCTU Mepe-
MEHHOTO TOKA.

Kak obmee npaBuio, KOHCTPYKUHMH OTMOPHBEIX TMO-
BEpXHOCTEH MHOIOCIOMHOH NEYATHOR IIAaThl HE
IOKHBL OBITE CcerMeHTHBIMH. OrpaHMYeHHAs cer-
MEHTalNs TOBEPXHOCTH, B KOTOPOH CErMeHTHpPOBAH-
Hasg FOBEpXHOCTL OOCCredcHa TIPHTIOAHATON 110
CMEKHOTO CHIHATTBHOTO CIOA  TIOBEPXHOCTBIO H

CurHansHs! cnodt # 3
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CKBOZHBIMU METATIM3UPOBAHHBIMKE OTBEDCTUAMH C
WaroM npuMepHo 2,54 MM ¢ 00eUX ¢TOPOH NPOBO/I-
HHKa, MOXeT ObITh HCHOoNb3oBaHa mns “‘3arnybme-
HUA”  CHEUHANBHOr0 BBICOKOUACTOTHOID CHUIHANA,
9T00BI CO3MATE “KOAKCHANBHBIH THIT THHUH BHYTPH
mnarel. Paccroanue Mexay OTBEPCTUAMM 3aBUCHT OT

9acTOTHl CHTHANA.
6.4.5 PaccMoTpeHne eMKOCTH.

Ha pue. 6-6 u puc. 6-7 moKazaHbl eMKOCTb Ha e~
HULLY JAMHBI MENHOI0 NpPOBOAHHKA A/ MHKpPOTIO-
JIOCKOBOH M TMOJIOCKOBON JIMHMKM COOTBETCTBEHHO.
O1H rpaduky NpPeACTABIAIOT eMKOCTE B nd/dyr
MEJIHBIX TPOBOJHAKOB TOJIMUHONH 35 MKM jid pas-
JIWYHBIX TOMIUHAH IOHACKTPHKA A0 TOBEpXHOCTeH
3eMITl WK matanua. I'paguk na puc. 6-7 114 monoc-
KOBOH NHHUN 0a3HpYeTcs HA MpPOBOTHHKE, CHMMET-
pPHYHO PACIONIOKEHHOM TI0 LEHTPY MEXIY TTOBSpX-
HOCTAMH 3€MIH H THTAHHA NIPOBOJHHKE.

EMKOCTb IPOCTOrO MEpecedYeHHs NPOBOIHHKOR (CM.
puc. 6-8) aemAeTca odeHs HeOoNBMOH W 06BMHO co-
CTaB/MAET Aoiie nukodapansl. C yBenHYeHHMEM KOIH-
9ecTBA MepecedeHnil Ha eAMHHUY [UTHHBI TakXke yBe-
JIHUMBAETCA EMKOCTR NMUHHH Nepedayd curHana, Em-
KOCTH TepecedeHuH MPoBOJHHKOB XOOABIAOT eM-
KOCTb AMHHH. EMKOCTE MmepecedeHuss HPOBOIHHKOB
MOXeT OBITh MpedcTaBIeHa:

(W + 0,8h)
h

Cc=XE(1+0,8h) B NHKodapanax

IMpenycmatpusaercs gto | = 0,5h
W 2 0,5h

roe:
x=0,0089 ecmut h, | @ W B MmunIMeTpax
€ = OTHOCHTENBbHad OUINMEKTPHYSCKas MpoHULae-
MOCTh
h = TOJIIUHHA JUMNICKTPHKE B MECTC IMEPECCHCHUA
1 = gnuna
W = wupuHa
6.4.6 PaccMoTpeHHe HHIYKTHBHOCTH.

HMHAYKTUBHOCTE SBARETCH CBOMCTBOM TIPOBOJIHUKE,
KOTOpBI AOMYyCKAET aKKyMYIHpOBaHWE 3HEPTHH B
MATHHUTHOM TOJI¢, REI3BAHHOM TOKOM, TIPOTEKATOUIMM
Yepez 3TOT OPOBOOHHK., ECMH 3TOT TOK COMEPHCUT
BbICOKOYACTOTHbIE COCTAB/IAIOLINE, CAMOUHAYKIIUA
BBIBOJIOB H TPACC CTAHOBHWTCH CYILECTBEHHOH, MpH-
BOJA K TEPEXOAHBIM HIH IEPEIIHOYAEMEBIM [IYMAM.
3TU nepexofHble NpPOLEcchl, BbI3BAHHBIE HHIYKTUB-
HOCTBKY KOHTYPa NUTAHHE/3eMIIA ¥ LHEMAMH, A0JKHEL
6BITH pa3pelieHs! Tak, 4TOOBI YMEHBINUTH HHAYK-
THBHOCTb HACKONBKO BO3MOKHO.

O6uEM  crocodOM  CHIDKEHMA  3TOM0 MepekoUalotlero
IWYMa SBIAETCA TpUMEHEHHE Pa3BA3LIBAIOLIMX KOH-
JCHCATOPOB, KOTOPBIE CIIYKAT 1A POTEKAHUA TOKA
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oT Toukn Bknovatens Kk UC, a He K UCTOYHUKY TH-
TaHud, Jlaxke KOrgs 3TH KOHOSHCATOPH MPenyCcMOT-
peHEl B ¢XeMe, TIONOXEHHE KOHACHCATOpA ABIAETCA
BAKHbIM. ECIM BBIBOIBI KOHAEHCATOPA CIAHLOKOM
OMMHHBL, TO CAMOMHAYKUMA CTAaHOBHTCHA CIMIUKOM
BLICOKOM, TIPUBOJA K ULyMY [EPEKTIOYCHUA.

Paseazka Ha tuiarax OOBIMHO JOCTHraeTca ¢ OOMO-
WIBKD AMCKPETHLIX KOHIEHCATOPOB, KOTOPBIC MOTYT
6BITE pasmeLteHsl oan3ko k MC.

Jlns kopriycos ¢ GONBIIMM YHCIOM BXOI0B/BEIXO/IOB
HAMETHIACH TCHIGHLIA PesMEICHW] PpasBA3bIBAIOIIETO
KOHJIEHCATOpa BHYTPH Kopmyca. JTo JaeT JBOHHOE
NPEeHMYLIECTBO, COCTOALIEE B PKOHOMHH PEaibHOLO
NpoOCTPaHcTRa [NA  pasMelieHus KOHAEHcaTopa M

YMEHBIIEHHH Pa3sMepoB MEXCOeNHHEeHHH KoHaeHca-
TOpa.

JIpyrEM yuMTHIBACMBIM ODCTOATENBCTBOM ABIIACTCA
HCNoNb30BaHKHE HeOOABLINX THAMETPOB NEpPeXOAHBIX
oTBepcTUil H pa3MepoB CBA3AHHBIX C HHMH ILU10MIA-
nok. M3menenune nepexonssix oTBepeTHii ¢ 0.5 Mm
a0 0,3 MM YMCHBUIHT NApPa3suTHYI0 HHAYKTHBHOCTE B
cxeme. YeM MeHblIe IHAMETP NEPEXONHBIX OTBEp-
CTHH, TeM GOJIBLIE OHA YIYYIIAIOT CXEMY,

TecHo PacTONOKEHHbIE CMEKHBIE TUIDCKOCTH MHMTA-
HUS M 3€MITH TaKXKe HCHONB3YITCA KaK BbICOKOYac-
TOTHAA Pa3BA3LIBAIOIIAT E€MKOCTh, DJTO THKKE CO-
KpalaeT peaybHOE MpOCTpaHcTBO, Tpebyemoe ams
Pa3BAZBIBAIOLINK KOHAEHCATOPOB.

740 T R T L] T
| Fipopoaunky Cu,
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lilxpuHa NpoBOARUKA, MM
PC-27538

Puc. 6-6 3aBICHMOCTE EMKOCTH OT LIMPHHE! TPOBOJHMKA H TOJIUHHB] AH3ICKTPHKA IS MHKPOIMONOCKOBBIX JIH-

HHl, MM
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Puc. 6-7 3aBUCHMOCTE €MKOCTH OT INHPHHE! TIPOBOAHHKA ¥ WHTEPBATA JUTA MOJOCKOBEIX JTHHUH, MM
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7.0 YnpasieHne Tenjiom

DTOT pasgen MOCBAIEH BOMPOCAM YNPABIEHHS TEM-
NIEpaTYpoil M PAcCesHU Teria. ITOT MaTepHa, CBi-
3aHHBI ¢ COOTBETCTBYIOILMM TEILIOBBIM AHATM3OM
(cMm. 1PC-D-330), MokeT cmocoOCTBOBATE CYMIECT-
BEHHOMY CHIDKEHUIO TEMMOBOH HATPY3KH M YIIydile-
HHI) HAAEKHOCTH KOMIIOHEHTOB, MasgHhiX COEIHHE-
HHl W ITe9aTHBIX TL1aT.

OCHOBHOIT LENBI YIIPABIEHUA TEILIOM SB/ISETCA Ia-
PaHTHs TOTO, YTO BCE KOMIOHEHTHI CXEMBI, 0COOEHHD
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HHTErpalibHBIC CXEMBI, OYAYT HKCIIYaTHPOBATHCA B
(YHKUHOHATBHBIX H MAKCHMANBHO OONYCTHMEIX
npenenax. PyHKUMOHANBHEIC IPEAEIBl TEMIEPATY PBI
3a/1al0TC OKPYXAOLICH Ccpenoil WM TeMneparyp-
HBIM JHAIIA30HOM KOPITYCa KOMIIOHEHTA, B Ipeaenax
KOTOPBIX [JOIYCKAeTcA MPaBHNBHOE (YHKLHOHHPO-
BaHHUE IEKTPOHHBIX CXEM.

Meton oxnaxpeHH#, KOTOpHIA TOmkeH ObTh HC-
NONL30BAH JINg cOOPKHM HA MeYaTHol rware, Jo/nKeH
OBITH U3BECTEH ANIA 0OeCHedeHHA MPABHILHOIO KOH-
CTPyHMpOBaHWA cOOpKHM Ha NedyaTHoH mmare. [lma
MIPOMBILINEHHOTO TIPUMEHEHHA MOXeT OBITh HCIIO G-
30BaHO HEMOCPEACTBEHHO BO3AYIIHOE OXNAXKICHHE
(T.e. KOTHa OXNMAKAAOIMME BO3YX CONPHKACAETCA
co cOopkoil Ha medaTHoll mnare). B skecTkux ycno-
BHAX 3KCIUIYATAUMK A OXNIaxAeHHs cOopku Ha me-
yaTHOM MaTe HOIKHO WCTIONB30BATECH KOCBEHHOC
oxnaxaeHue. B 3tux cnydasx npumeneHus cGopka
MOHETHPYETCH Ha KapKace, KOTOpbIH OXJIaK/IacTes
BO3OYXOM WIM KUAKOCTHH), 2 KOMIOHEHTEI OXJIaX-
JaloTcA 32 CHET TEIUICNPOBOAHOCTH Yepe3 TeIvlomne-
PEJAOLIYI0 TTOBEPXHOCTD. JTH KOHCTRYKUMM J0IK-
HEl UPUMEHATL COOTBETCTBYHOINHE METAIUTHYECKHe
TEMTOOTEOABI HA cOOpKe neyarHoM miarel. MoxeT
oTpeboBATLCA COOTRETCTRYIOIIMIA MOHTAXK M COE/H-
HeHHe KoMmoHeHTa., Jlna obecneyeHHs COOTBETCT-
BYIOIIEH TEMTOBOH KOHCTPYKUMH cOOpPKHM Ha IevaT-
HOH maaTe U NpoBeleHMs TEIUIOBOTO AHATH3A NOUIK-
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HBI OBITh NpeayCMOTPEREl CXEMEI TETINTOBOTO pacced-
HHA.

7.1 MexanH3iMbl 0XJIAKIeHHA

Paccesanne Temna, oOpasOBAHHOIC B 3TEKTPOHHOH
anmaparype, MPOMCXOINT TPeMA OCHOBHBIMH BHAAMH
niepeauy Tenna: TEMNoNpOBOAHOCTEIO, H3NyUeHHEM
M KOHBEKLHEH. JTU BHABI NEPENadH TEIUIA MOTYT H
4acTo AeicTRYIOT ofHoBpeMeHHO. T.0, noboe pere-
HME TEeMIOBOr0 YNpaBIeHUs J0MKHO OBITE MOMBITKOH
MAKCHMU3HPOBATE WX CCTECTBCHHOE BlauMojelicT-
BHEC.

7.1.1 TenaonpoBoaHOCTE

IlepBBIM BHAOM Mepenady Tema, ¢ KOTOPbIM NMpHXO-
IOUTCA BCTPEYATHCHA, ABIACTCH TEIUIONPOBOJHOCTS,
TemnonpoBoAHOCTRI0 B PA3NH4YHOM cTeneHd obna-
nOaroT Bee marepuansl. [lepenada Tenna uepes mare-
PHAIT TPAMONPOMOPLUMOHATBHA KOX)HLUHMEHTY Tel-
gonepenaun (K) marepuana, nioniagy mormepevyHoro
CEUEHHS, 4Yepes KOTOPYIo COBEpINAeTCd Terionepe-
[Jaua, ¥ pazHOCTH TEMIEPATYP MO CEYEHHIO MAaTepHa-
na. Tennonepenaya oGpaTHONMPONOPLUHOHANEHA 1JTH-
He [yTH TEMIa ¥ TONIKXHE MaTepHanoB (cM. Tadmn. 7-

1).

7.1.2 Hany4enne.

Tennoroe H3My4YeHHe MABIACTCA Tepenadei Temna
NYTEM MEKTPOMArHUTHOIG U3MydeHus, ocobeHHO B
nappakpacHeii (MK) obnacty amun ponn. Hanyde-
HHE SBISCSTCH SAMHCTBEHHBIM CPE/ICTBOM NEpefadH
TEITa MeX /Iy TEIaMM, HAXOOAMMHCA B BAKYYME.
[Mepenaua Temaa ImyTeM M3TyUeHHS ABNAETCH (QYHK-
nuel MoBEPXHOCTH “Topa4ero” Tena ¢ y4eToM €ro
H3NYYATCNBHOM ¢nocoOHOCTH, TMONE3HOH mNIowanH
MOBEPXHOCTH U Pa3sHOCTH TEMIEPATYD, BO3BEIEHHOM
B USTBEPTYIO CTENEHE.

WanyuarensHas crnocoBHOCTE HMEET NOHMKEHHBIA
NOKA3ATENE 11 HOBEPXHOCTEH, KOTOPEIC HE ABIAOT-
ca “ygepHsMH TenaMu”. OHa ompenenseTca Kak oT-
HOIIIEHHE MOILIHOCTH H3/IyUYeHHs JIaHHOTO Telda K
MOINHOCTH M3IIY4eHHs “YepHOTo Tena”, A KOTopo-
ro H3NyyaTenbHas clIoCOOHOCTE PAaBHA EXWHHIE
(1.0). Buoumsliit user Tena okazsisaer HeOGonblloe
BIMAHME HA CYLIECTBOBaHME “HArpeToro 4YepHOTo
Tena”. MamyvarensHas cnocoOHOCTb aHOJHUPOBaHHO-
ro AnOMHHES ocTaeTCs ToH ke caMoii, 6yap oH dep-
HEIM, KPaCHBIM HIH TomyOnM. (QHako HIEpoXosa-
TOCTH NMOBEPXHOCTH OYeHb BakHa. MaTopas WiIH
TYCKIas MOBEPXHOCTE OyneT Oonee W3my-amolled,
gyeM INONHPOBaHHAA WM OnecTAllas INOBEPXHOCTE
(cMm. Tabn. 7-2).

Tadauua 7-1 Bausinue BHAa MaTepHAIa HA TEMJIOBOAHOCTE

MaTtepHainl

Koadpdnunent Tenaonposoaunoctu (K)

Batr/m "C rpamm-Kajgopus/cm °C - cex
Henoasnxkubsiid Bo3ayx 0,0276 0,000066
INOKCH]T 0,200 0,00047
TennonpoBOIHBIA 3MOKCHTL 0,787 0,0019
Anromunnessid ciias 1100 222 0,530
AnromuHuessii cinas 3003 192 0,459
AmoMuHuess# cnnap 5052 139 0,331
Amomunuessiii crnas 6061 172 0,410
AnmoMuHKesEil crinas 6063 192 0,459
Menb 194 0,464
Huzkoyrneponucras cranb 46,9 0,112
Tabauua 7-2 OueHkH M3JAyHaTeabHOH crocod- CTaHKe
HOCTH HEKOTOPAIX MATEPHATOB ' Cranb, KaTaHblH JUCT 0,55
Marepran ¥ OTAENKa [Mo- WanyuarensHas Cranb, OKCHANPOBAHHAA 0,667
BEPXHOCTH CIIOCOOHOCTD Hukenesas MnacTHHA, TYCK- 0,11
AJIOMHHHACBEIA IMCT, [TOJIH- 0,040 J1af [TOBEPXHOCTD
pOBaHHBIH . Cepebpo 0,022
AJTFOMHHMEBLIH JIHCT, HEOD- 0,055 Onoso 0,043
pabGoTaHusIii MacnsHble KpackH, UBET 0,92-0,96
AKOMPOBAHHBIA ATFOMHHIH 0,80 moGoit
— uBeT mobol Jlak, uset moboii 0,80-0,95
JlaTyHp, QPOMBILLIEHHAS, 0,040 YerpolicTRa, KOMIIOHEHTHI W T.J., PaclofoKeHHBIE
Meab, NPOMBIILLICHHAS 0,030 6nu3K0 OFMH K ApyroMy, OyIyT Mornomars Apyr ot
Mens, o6paGoTanHas Ha 0,072 Apyra sHepru u3nyyeHus. Ecnu HanyyeHye ABnaeT-
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¢ OCHOBHEIM CMOCO0OM TlepeqayH Temnma, TO “rops-
upe” Y4acTKW JO/DKHBL PacrofarathCi C JOCTATOoM-
HBEIM 3330POM APYT OT OpyTa.

7.1.3 Koupexuus

Crioco® nepepaun Tervia KOHBEKUKMER SBISeTCH Hau-
Oonee cnoxubiM. OH BKIIOHAET Nepenady TEIa ITy-
TeM MepeMelUMBaHNS raza, 00RIMHO BO3IYXA.
CxopocTh TEMIOBOTO MOTOKA 33 CHET KOHBEKUHMH OT
Tena K rasy sengercd (pyHKuMeil MIoLagM MoBepx-
HOCTH TEId, pa3HOCTH TEMIIEPATYP, CKOPOCTH rasa u
HEKOTOPBIX CBOICTB raza.

KonTakT mobore raza ¢ ropadell MOBEPXHOCTBIO
CHHAET NJIOTHOCTE Ta3a H BBIZBIBAET €0 TOIBEM.
Obpazyemas B pe3ynbTaTe ITOrC ABISHUS LUPKYNA-
uus Haiblpaerca “ceobomHoi” Mnu “ecTecTReHHOW
koHBekUMeH. [ToTok Bo3ayXa MpH KOHBEKLHH MOKET
OBITH YCHIIEH C NOMOLLBI0 BHELIHHX WCKYCCTBEHHBIX
VCTPOMCTR, TAKHX KaK BEHTHAATOP WIH HarHeTaTeNb
Bo3ayxa. llepemava Tenmna nyTeM MPHHYAMTETbHON
KOHEEKLHH MOXKeT ORITEh B JecATh pas Bonee addek-
THBHA, 4EM pH €CTEeCTBEHHOM KOHBEKIIHNH.

7.1.4 BiausHue BBICOTHI

KoHBexkuus v u3nyyeHue sSBIAITCE OCHOBHBIMH CIIO-
cobamy, C NOMOILIBID KOTOPHIX TEIUIO Nepenaercs
oKpy#karwlleMy Bo3nyxy. Ha yporHe Mopa npuOmm-
autensHo 70% Tema pacceMBAacTCA 3AEKTPOHHOM
annaparypoii 32 cuer koHBekuud 1 30%-
HITy4EeHHEM.,
C yMeHBIUIEHHEM TJIOTHOCTH BO3OYXa CHIDKAETCH
addexTuBHOCTL KoHBeKkWH. Ha BbicoTe 5200M Han
YPOBHEM MOpA TEIUIO, pacceMBaeMoe 3a CYeT KOH-
BEKLHH, MOXKET OBITh MEHBILE NONOBHHEI TENNa, pac-
CEHBAEMOTO H3NYHeHHeM. DT0 HeoOXOAMMO YYHTEHI-
BaTb MpH KOHCTPYMPOBAHHM ABHALMOHHOHA annapa-
TYPBL
7.2 PaccMOTpeHHe paccemHHA Temna.
B KOHCTPYKUHH MHOTOCIOWHEIX MEYaTHRIX IVIAT I
yAaJeHUd Telia co cOopKH Ha IeYyaTHOH miaTe ¢ Bbl-
COKMM TEILOBBIM H3NYUEeHWEM ClienyeT MpenycMorT-
PeTh MPHMEHEeHHE!
e  TennooTBOAAUIMX BHEIHHX IEacTHH {(06BI1M-
HO MEIHEIX HIIH ATHOMUHUEBBIX);
TennooTBOAAUIMX BHYTPCHHHX MIIOCKOCTEH;
CreuMansHOro KpenieHnus TemnooTBoaa;
CrocoboB coeMHEHHA ¢ KOPIIYCOM;
AUAKOCTHBIX XNANareHToB M (pOpMUpOBaHUH
TEITO0TBO/A;
Tennoesix TpyOoOK;
¢  TennooTBOAALUMX, OTPAHMYHBAIOLMX JIMHEHHYIO
AehOpMALIMEO NOAN0KEK.

7.2.1 PaccesiHHe TEMIA OTACABHLIM KOMIOHEHTOM.
JAns TennooTBoAa 0T OTHSNBHBIX KOMIOHEHTOB MO-
TYT TIpUMeHATsCA pazHoobpaznble cnocobel. B pas-
aene 8.1.10 sToro crangapra cogepxuTes HHpopma-

LM TI0 HEKOTOPBIM TEINOOTBOMIIIHM VCTPOHCTBAM,

KOTOpble [MOCTABIAKTCA C OTACHBHBIMH KOMIIOHEH-

Tamy, TpedywIuMH ocoboro paccesHHS Tema.

Kpoue Toro, cneayer yuectb:

o  MoHTax TeriooTeoaa (Kpenex Uiy naika);

e TenmompoBogHbE KJIEH, HacThl WIX JIpYrue
MATEpPUAIIEL,

¢ TpebopaHHA K TeMMepaType NPHIIOA;

e TpeboBaHHA K OUHUCTKE NOA TEILIOOTBOIAMH.

7.2.2 ¥npas/jienue TEILIOM NeMATHOH NNAThI ¢ Te-
NA0OTBOAAMH

le/l PasMEIICHHUHU KOMIIOHEHTOB Ha MeYyaTHoH Mnare
crenyeT o0paTUThL BHUMaHWE HA crnenyroumue ¢axro-
Dbl

1. MeToa MoHTaXa TEINIOOTBOAA K MEYATHOH MnaTe
(T.e. KlleeBble COEMHHCHMA, RAKICIKH, BHHTHl W
T.IL),

2. Tonuwuny TemnooTeona M ¢GOpKy HA Me4aTHOH

naate oA obecrnedeHns COOTBETCTRYIOMIETO BhI-

CTYMAHHA BRIBOAA KOMTIOHEHTA HAJl TUTIATOH.

3a30pb1 A ABTOMATHYECKOTO MOHTZMA KOMIIO-

HeHTa (cM, Pue, 7-1).

4. MarepHan TeNnooTBOOA H €70 CBOICTRA.

5. OOpaboTky TOBEpPXHOCTH TEMIQCOTROAA (T.€.
AHOJHPOBAHNE, XMMHYECKOE MOKPBITHE H T.A.).

6. Meroabl MOHTaXKA KOMIMOHEHTA (T.e. ¢ Opokaad-

K4MHM, Ha BUHTAX, TTPHKICHBAHHE).

[TyTb 1 CKOpPOCTE MEpeayu Tenna.

8. TexHonmoru4HocTs (T.e. MeTon cBopku, MeTOn
OYMCTKH H T.1.}.

9. TpebyeMurit THANEKTPHUYECKHI MATEPHAT MEXIY
TEeIIOOTBOAOM U JI00BIMM CXEMAaMH, KOTOpELE
MOTYT pacHoNaraTbcA Ha TEMNOOTBOIE, CMOHTH-
POBAaHHOM Ha NOBEPXHOCTH NCUATHOMH MIATEL

10. PacctosHHe oT Kpad TAaThl go Moo Hezalm-
ieHHO# (OTKpbITO#) cXeMbl (T.e. KOHTAKTHBIX
MII0LIAA0K KOMITOHEHTA H TIPoBOIHUKOR), Pasumep
H pa3MeLleHHe yCTaHOBOYHBIX (1A cOOpKH, KOH-
TPONAR) OTBEPCTHIA,

(U5 ]

=

11. Kougmrypalue TenneoTBo/ia ¥ €€ COrlacoBaH-
HOCTE € KOHCTpYKUuei TennmooTeoa/cOopka Ha
neyaTHoiH naarte.

12. TermooTBon MOMKEH IMOJHOCTBIO MOIASPKHBATE
KOMIOHEHT. He nomyckarh BO3MOXHOCTH cOpa-
CHIBAHMA KOMIIOHEHTA MpH cOOpKe MY Nanke.

TennooTEOAE! J0JIKHBI OBITH CKOHCTPYHPOBAHEI TakK,

yToOBl H30eXaTh 00pa3OBAHUA JIOBYIUEK BJIATH W

ofecneunTs JOCTYI AN OMMCTKH Toche maiiku. 3T1o

MOKeET ORITE JOCTUTHYTO 3a CHET BBINIOJIHEHUA B Tem-

JIOOTBOJIE OTKPBITBIX [POPE3ell BMECTO KPYTNBIX C

3a30poM oTBepcThit on kopryca TO-204-AA, TO-

213-AA u aHaNOTMMHBIE KOPIYCa ¢ BHIBOAAMY, KO-

TOPBIC IPOXOAAT YEPES TEILTOOTBO/ U NPHIAHBAIOTCS

K TIeYaTHOH Tare.
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Tennootreoap! B cOopkax Ha TEYaTHBIX TNATax ©
MOHT@XOM B CKBO3HBIE OTBEPCTHA OOBIYHO HMEHOT
JECTHHYHYI0 KOHQUTYpaLHio, KOTAA HCIONB3YROTCA
CTaHnapTHbIE THOE Kopnycos (T.e. [IWI1 — kopryca u
KOMITOHEHTEI C OCEBLIMH BBIBOJIAMH ).

JlecTHuYHBIH THM TENNOOTBOAA NPEANMOYTHTCICH
Onarozaps OTHOCHTENBHOH MPOCTOTE KOHCTPYKLMH U
usroroenedus. Ha puc.7-1 noxasaHbl cTaHAapTHEIE
3330pPBl MEXAY TEMICOTEOJOM H KOMIIOHCHTAMH, KO-
TOpbIE HeoOXOmHMME! anA obleryeHus asBTOMarHue-
CKOr'0 BCTAB/EHHSA BBIBOJOB KOMIOHEHTOB B OTBEp-
CTHA TIEYaTHOI NaaThl.

Onpenenennbie cOOpKH HA MEYATHBIX MIaTax (Ha-
NpPHMEP, HCTOYHUKH MMTAHHA H APYTHE, B 0CO0EHHO-
CTH aHANIOTOBBIC CXEMbI) HCTOML3YIOTMHOIO paziHd-
HEIX THTIOB KOMMOHEHTOB. PYHKUMOHMPOBAHUE 3THX
aHAZIOTOBBIX CXEM MOMKET 0MEHb CHIBbHO 33BHCETh OT
pa3MeLleHMs KOMIOHEeHTOB. [l aHANOTOBEIX CXeEM
TEIUI00TBOABI HHOT/IZ HE MOTYT ObITh CHPOEKTHPOBA-
HBI N0 THITY AECTHUYHOH KOHCTPYKLHH, OOHAKO OHH
AOTKHB! ObITH CKOHCTPYHPOBAHBI C Y4eTOM TEXHOJ0-
rugHocTH. MHUHUMH3ALHA KONHYECTBa YHHKANLHBIX
¢$opM BBIPE30OE W YHCAA YYACTKOB, TAE TOMIHHA Ter-
JTOOTBOAZ JOMKHA H3MeHATheH (TpebGys Qpeseposa-
HMfl WM HACIOEHHA), OYAeT MOBHIATL TEXHONOMHY-
rocTh Terwiootsoga. IMpr UcToabIOBaHHH MEXaHH4Ye-
ckd 0OpabOTaHHBIX TEIUICOTBOAOB OOMKHBI OBITH
NPEnNnpHHATE! YCUNHA AJA NPUMEHEHHA MaKCHMalk-
HOo DONBIIMX PAgUYCOB B YIJIAX, YTO NOBLICHT TEXHO-
NoTHYHOCTE {HalpHMep, 3 MM paguychl MOTYT CTO-
HTB CYUIECTBEHHO OONBING B M3rOTOBICHHUH, YeM 6
MM PagHyCEI).

Bo Bcex cnmyuasx TeNMOOTBOABI [ AHANOIOBBIX
VCTpOIICTB, B KOTOPBIX HEBO3MOMHO HCMOMNB30BAThH
MECTHHYHYIO  KOH(UIYpALIRto, BODKHBL [1POEKTHPORATECH
napanienpHo ¢ neuarHoi nnatoil (mocne 3apepiue-
HHUS PA3BOAKH), MPH 3TOM IOMXKHA OBITE MpoaHaju-
3MpOBAHA TEXHONOTHYHOCTD, KAK I W3rOTOBJICHHA
TEMIOOTEOAA, TaK H AN cOOpKHU Ha nevyaTHOH mnare.
BricBOOOKIEHUE B TEMIOOTBOAE Y CKBO3HOTO Me-
TAIUTH3APOBAHHOTO OTBEPCTHS AOJDKHO ObITh Ha 2.5
MM Dombille, YeM OTBEPCTHUE; OHO BKMIOYACT JMIIEK-
TPHYECKOE PACCTOARHE U AOMYCK HA HECOBMEIIEHHE,

7.2.3 Céopka TenJI00TBOAOB € [I1aTAMH.

CGopka TerUIo0TBOAOE € NEYATHBIMY I1ATAMU MOXKET
OBITE BHINONHEHA C YYETOM MEPSUMCICHHBIX HIDKE
pexoMeHmauuii (B (OpAAKe TPOHM3BOACTBEHHOIO
npeanourenns). Eciu miara ¥ TEMIooTBOR 3aKyIlie-
HH 2018 cB0pkM, HICOTOBUTENL MOXET HMETh IpYrHe
npeanourenus. B tabn. 7-3 npencrasacHsl npennoy-
TUTENBHBEIE METO/IBI COOPKY TLTATH! ¢ TEMIOOTROAOM.
[IonpoGHOCTH STHX METOAOR COOPKH CleayIoIHeE:
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l. Mexanuueckuir kpenexc: Kiemnka ABIgeTcA Npen-
MOYTHTENBHBIM CIOCOOOM Kpelerus, HO Clely-
eT oOpaTHUThL BHUMAHHME Ha BRIOOP 3aKIIENOK
(cnaomuAsie WM TPYGYATHIE), MOHTAX 3aK/IEIDK,
yTo6bl H30EKATE NOBPEKASHHA AUINIEKTPHKA Ne-
YaTHOH mnaTel. BHHTB! CNeAyET NPHMEHATD, €CITH
npeanosiaraercs pazbopHas xkoHCTpykuma. [TnoT-
Hblil KOHTAaKT MoxkeT ObITE HEOOXOmWM, 4YTOOBI
NPOTHBOCTOATE BHOpAUHH MIH YAYYLIHTE TIepe-
magay Tenna. [IpEMeHeHHe KIeeB BMECTE ¢ Mexa-
HUYECKNM KpPEMeKoM MOXeT crocobcTBOBaTh
KOpOGIEHHIO KOHCTPYKLIHH, HO MOKET H MOMOYb
B CHImeHUM BHOpaunu. Cyxie mieHouHbIe JI0K-
CHIHbIE KIeH TIPCANOYTHTENbHEE KHUAKHX, T.K.
TOMILIMHY KMEeEeBOTO CIIOS Y ero BhITEKaHHE JIerde
KOHTPONMHPOBATL. Temmeparypa  CKIEWBaHUA
JOIKHA OBITH, MO BO3MOXKHOCTH, HHM3KOH ana
MHHHMH3ALHK KOpoOneHus.

2. [IInenoynete kneu; TlneHouHsnii kied BeIpyOaet-
¢ ITAMIIOM HMNY MEXAHHYECKH BBIPE3AETCH B
COOTBETCTBHM C KOHTYpPOM TennooTBoga. Pexu-
Mbl CYIIKH KJef M CBA3aHHOE ¢ HHMH KopoQne-
Hue cOOpKM TeIooTBOA/ MeyaTHasd Niara ABf-
oTcA NpobneMamy, KOTOpbIE BAHAIT Ha TEXHO-
NMOrHYHOCTh, O MACHOUHBIX Kaesx oM. 4.2.3.

3. JKuowue xneu: Hupxuil knell Bnauser Ha
TEXHOIOTHYHOCTE W3-3a TPYOHOCTEH ero mpuMme-
HEHHsl, CBA3AHHBIX C LMKIOM €ro CYWKH ¥ KO-
pobnenneM cGopky TENN0OTBOA/eYaTHAs I1aTa.
Jns coeqMHEHWA TEIOOTBOOA C IIATOR XOpoLIo
NOMNOIAT  PEKOMCHJIOBAHHBIE  KOHCTPYKLIWOHHBIE
KIeH, mepeyuciaentste B 4.2.2,

Texmmyeckue TpeOOBaHKA K TONLIMHE AAIe3UBa RISKYT

KOMIIPOMMCC MEK/Ty KOHTAKTHOR TMOBEPXHOCTHIO (Mpo-

duneM CkIeHMBAHHA) M TEXHOMOIHYHOCTEIO. JlnHiis

CKIEMBAHVS MOXECT CHIDKATBCA 3 CHET HENOCTOAHCTBA

mpouecca (Hanpumep, MOOFOTORKH TOBCPXHOCTH HIIM

YUCTOTHI), Aeopmatmu (kopalneHus) MaTepHana H Bbl-

CTYNOB NOBepXHOCTH (0cOOEHHO MPOBOIHHUKOB € TOI-

muHO Meau 70 MkM). Bonsiiee KOAMUECTBO KIed Mo-

HKET yAYULIMTE KOHTAKT, HO H30BITOK KIS MOXKET BRITE-

KaTh H3-0f TEIUIOOTBOJA M 3ArpA3HATb KOHTAKTHBIE

IUTOLIAIKH U CKBO3HBIE METAUTM3UPOBAHHEIE OTBEPCTHA.

Bo MHorux ciyqasx 75% CBA3HM TEILI00TBOMAA C IUATOR

CHHTAETCH JOCTATOYHBIM, HO CISHyel [POABIATbL OCTO-

poxHoCTh Bo M30ekaHue obpasoBaHusa NOBYLIEK AMA

YIABIMBAHHS BJIArH WA (II0Ca, KOTOPhIE HEBO3MOMKHO

OUMCTHTE. KImeeBoe coefMHeHHe YBETHYMBAeT cobCT-

BEHHYH) 9acToTy KonebaHuii cOopu Ha neyaTHoH mare

Honplue, 9eM coOcTBeHHas 4acToTa Kosebanuil, koTopas

JIOCTHTAETCA TOIBKO 32 CUET MEXAHUHECKOTO KPETUICHHA.

Temnonepenaya MOMET TAKKe YIYyYLUIMTECH NMPH HC-

HOJTb30BAHNM KIEEBOTO COSOWHEHMA.
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Ta6amua 7-3 IMpenmymiecTsa cHOpKH TEILIOOTBOAA € NeYATHOH MAATOM.
Crnocob OcHOBHEIE IPEHMYLIECTBA OcHoBHble HEAOCTATKH [Tpumeuanue
3aknenku MexaHuueckoe KpereHue, IMoTtepsa nnowany mwiatel 1 | [IpuMensiores cranzapt-
OTCYTCTBHE TEIIOBOTD BO3- OTBEPCTHSA, HEODXOANMBIE HBIE Pa3Mepbl 3AKISN0K.
I[eﬁCTBMSI H MPUMEHCHHE IJIsE 3aKNENOK.
Kies.
BuaTEI BosMoxHoCTE pa3bopkn Tpebyet npoknagok H raex, | [IpuMensercs crangapr-

[UIOLIAAW HJATHI H OTBEP-
CTHH.

HBIH Kpenex.

ITnenouHbtil Knei

Het noteps mIoLuany, Bo3-
MOMKHO Y/Iy'IUCHHE TEIIone-
peaagi, yBenuieHHe cober-
BEHHOM YaCTOTHI KONebaHui,
MOBBIIIEHHE H3OMALIMH,

Bpemst cyLLKn U BOIMOX-
HOe KopobeHue.

Huzkan remneparypa
CYLUKH YMEHBIIAeT KO-
pobneHue.

Knuakuii kneii

Her noTepe nnowany nedar-
HOIl TIATHI, BO3MOXHO YIyy-
LICHKUE TCIonepeaayy, yee-

NHYeHHe coOCTBeHHOH YacTo-
Thl KoJiebanuii.

TexHONOrMYHOCTHL H3-3a
BpEMCHH CYLIKH H BO3-
MOKHOCTE KOpOGIeHHs.

Huskas remneparypa
CYIUKH YMeHBLIaeT Ko-
pobneHue,

7.2.4 PaccMoTpeHHe CRENHANBHOH KOHCTPYKIHH
TENJI00TBEO0B MJIAT AMA MOBEPXHOCTHOTO MOHTA-
wa.

[ToBepXHOCTHO-MOHTHPYEMBIE TEIUIOOTBOALI MOTYT
CYLIECTBEHHO BIAMSTE Ra kodduIHeHT Termnosora
pacumipennsa (KTP) cbopxy ¢ MOBEPXHOCTHBIM MOH-
TakoM. HanexHocTh nasHbIX COEAMHEHHH NOBEpX-
HOCTHO-MOHTHPYEMOTO KOMIIOHEHTA II07Bepraerca
PHUCKY, €CM WCTONLIYETCA MATePHAN ¢ BBICOKHM
KTP, a Takxe 3aBHCHT OT BHELIHHX YCIOBHH JKC-
mnyatauuyn cOOpKkM Ha nedMaTHo# TUTaTe ¢ MoBepXHO-
CTBIM MOHTaxoM. B ycnoBuax nabopaTopHu cbopka
¢ NOBEPXHOCTHEIM MOHTZXKOM HE MOABEpraercs BO3-
JeficCTBHIO 3HAYHTEBHBIX H3MEHeHMUH TeMIepaTyphbl
M IO03TOMY IUIA TEMOOTBOAR MOIYT MPHMEHATHCH
MATEPHANB], TAKHE, HaNpuMep, Kak aTiOMHUHHEBbLi
crnas 1100.

BonsmMHCTBO YCNMOBHI OKpyxawoumed cpenbl Tpebyer
NpHMEHEHUA 1A TEIUTOOTBONO0B MATEPHANOR ¢ HU3KUM
KTP nns obecnieveHMs IIMTENBHOTO CpoOKa CITYXOEBI
NAAHBIX COSTHHEHM.

TennooTRO/BI, NPUMEHSIEMEBIE B cOopKkax ¢ TIOBEpX-
HOCTHBIM MOHT@XOM, BCTPOEHbl BHYTpb Me4YdaTHOR
wiatel (OOBIMHO TO CIIOM ME/Ib-MHBAD-MENb, 3ampe-
CORaHHBIE B TEYATHOH TMMaTe) HIH IpeACTABIAIOT
co00ii MaccHBHYIO IUIACTHHY, KOTOpas MPHKIEeHa K
neyatHoi naare chopku (MOIYNA) ¢ TOBEPXHOCTHEIM
MOHT2XOM € OTHOH WK 06euX CTOPOH.

CxerBaHue TEIVIOOTBOLA ¢ OBYMSA TIEYATHRIMM INia-
TaMH TpedyeT MOJATIHMBOrO CNOfA KIEH JTA KOMIEH-
catmy pasmuuna B KTP rennoorBoja H OevyaTHOH
IUIATEI, KOTOPBIA CIY)KHT s AeMrgupoBanus BHO-
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pauMy 4 nepeaady Tenna. Teepablid IIeHOYHBLIH KISH
obecrneyuBaeT BO3MOXKHOCTH NPOBEPKM Marepuana,
qTQ MO3BONAET COOPUIMKY HpOKOHTPOIHPOBATH OT-
BEPCTUA NOJ KOHTAKTEHL, KOTOPLIC MOTYT 00pa3oBaTh-
3MEKTPUUEcKoe COEOMHEHHE TEIUIOOTBOAA C Medar-
HOil nnaroi.

[Ipu npOEeKTHPOBAHMA TICYATHBIX INIAT Clenyer nide-
raTh HCIONB3OBAHUS MOA TEIVICOTBONAMHU NEpexol-
HBIX OTBepcTHi, J{na GONMBIONHCTBA KIIEEBBIX CHCTEM
B OpoUecCe HX OTBCPIKIACHHA HCHONB3YETCA JaBiie-
HHe, KOTOpoe MOXKET MPHBECTH K BBITEKAHHIO Kied U3
OTBEPCTHA H CO314Th YCIOBUA LJIA KOpPOTKOI0 3aMEbl-
KaHHA MEXOY MEPEXONHBIM OTBEPCTHEM H TEILTIOOT-
BOJOM.

CHIMKOHOBBIE TUTEHOYHBIE K€K o4eHb 3 QeKTHBHBI
AUIA CKIEHBAHHA MCYATHBLIX IUIAT ¢ MACCHBHBIM Te-
100TBOAOM. LIENocTHOCTE KIEEBOro COENUHEHHA
CHIMKOHOBBIMH TIEHOYHBIMK KJIEAMH 3aBHUCHT OT
[PABHIILHOI0 MPUMEHEHHA TPYHTOBKH HA CKIICHRAE-
MBIX moeepxHocTaX. Cnenyer cobmogats ocTOpOX-
HOCTh JUIf MCKIIKYEHUs 3arpA3HeHHA CHIHKOHOM
MTOBEPXHOCTEH, KOTOpBIE OOMKHBI OBITE 3aNagHbl
H/HAW NoKphITEl KOHGOPMHBIM TOKpbiTHEM, O CHITH-
KOHOBBIX Ieax cM. 4.2.2. JInd MHHMMH3aLHM KO-
pofnenns 3aKOHUCHHOH cOOPKH, TEPMHUECKHX H Me-
XaHMYECKMX HANpsKeHHH B CMOHTHPOBAHHBIX KOM-
NIOHEHTAX, BO3ZHUKAIOLIMX B MPOLECCE CYIUKKH KIEH,
CreiyeT BHIOMpaTh CUNHMKOHOBBIH KAeH ¢ HM3KOH
TeMneparypoil Cymky. 310 MoeT ObITh Heobxoxu-
MO MPH MOHTaXE HEKOTOPBIX KOMIIOHCHTOB BPYUHYIO
MOC/IE 3aBEPILCHUS NTPOLECca MPHKTEHBAHHAS.
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Hairpaniaenne arepaunm Tesxsnourron
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Npiisterzanne:

1. MarcuManbHbie PAIsepht ONPELeICHbE Ha OCHORE MAKCHMATLIIOND EHAMETPA MeARLIX Ritpoton 0,032 moitva. Mpu
GourhauMX THAMETPAX, SHBOAOR 8§ BLIBOAOE #3 APYIUX METEPHAIOR PEIMEPLI YIHTLIBROTCH HUILMBHIYAIbID.

2. flpusesennbic MAKCHMANLHLIE PASMEPD! NIPCAYCMATPHBRIOT JAIOPH A% HUCTPYMEHT R, CIEIYET TANKE YIHTRIBATH
AKBMETP KOPNYLA KOMEQHEATA,

3, Kosnoseutnl B DIP kopniycay 2o4E456 MOHTHPOBATLCR j10 YOTRHOBKE KOMAONEHTOR C OCEBLIMM (AKCHAILHLINH}
BLEBOERME.

4. Tipn mosrraxe DIP KOMNOHEHTOR OAMH K OABOMY, NDH paccTosHuRX Goubwie dom 0.2 muoiiaa, AMCKPETHOCTD YREARYEHNS
PACCIGHHAR MEKEY KOMROHENTEMH 10.mkHz2 Guive 0,8 moiiva (ve. 0,2;0,3; 0.4 nrodna)

3. “D” - makcrManLu sl AnaMeTp Kopuyca kil pakeunoro KOMNOHERTE,

PC-2221-8-1

Puc. 7-1 TpeGoBaHus k 3a30paM Mex1y KOMIIOHEHTAMH MPH ABTOMATHYECKOM MOHTAXKE KOMITOHEHTOB B CKBO3HEIC
META/UTH3HpOBAHHEIE OTRepCTHSA (B MEOHMax)
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7.3 Crioco0nl nepeaydn Temmua.

7.3.1 XapakrepncTHkH Ko3dpHUHEHTA TepMHYe-
ckoro pacuipenus (KTP).

[Mpd FpUMEHEHHH [OBEPXHOCTHO-MOHTHPYEMBIX
komMnoHeHTOR KTP cTpyKTYpB! MeXCOCAMHECHMI cTa-
HOBHMTCH BRXHBIM JUIA paccMoTpenui. B rabn. 7-4
3aJaHbl pAacyYeTHsle [OKa3aTelMd HAZEXKHOCTH, CBA-
3aHHBIE ¢ PA3IMMHAMM XAPAKTEPUCTHK PacluMpeHus
no ocaM X U Y KOMNIOHEHTa M MOANOKEK, paccTod-
HHEM OT NAAHOIC COSAMHEHHS A0 HEeHTpaJLHOH ToY-
ke (Toukw ¢ Hynesod medopMaumMedl) W BHICOTOM
MagHoOTO COEOMHEHHA. DTOT MoKalaTelb CBA3aH ¢
MonaHo#H ﬂetbopmauueﬁ NasHOro COCAMHEHMA 34 LIMKJL.
BaxkHbIM fABNAeTCa MHHHMM3auus pasHuubn B KTP
KOMIIoOHeHTa ¥ cOOpkM Ha nevatHod nnare. THIMY-
HBIE KepaMHyeckHe momtoskku uMerot KTP ot 5 no 7
x10°/°C. Ha puc. 7-2 npusenenst KTP ans HekoTo-
PBIX MaTEPHATIOB, HCTIOMBIYEMBIX KAK B YHCTOM BHE
(mONUKMUI, CTEKIO MM 3MOKCHU/), TAK M B BHIE He-
KOTOPbIX MaTepUaioB MOMIOKEK, OrpaHHYHBAIOIIIX
nedopMaLiHI0, MCHONB3YEMBIX B COUETAHMU ¢ JUIIEK-
TPAYECKHMH MaTepHaTaMi eYaTHOR ID1aThL.

7.3.2 Ilepenaua Tenaa.

KOMMOHEHTE], KOTOpBIE MO TEIUIOBBIM IpPHYHHAM
TpeOyIOT YBEAWYEHHOH ITOBEPXHOCTH KOHTAKTA C
IU1aToi WKW ¢ TEITO0TBOAOM, CMOHTHPOBAHHEIM Ha
wiare, A0/DKHBI GHTI: COBMECTHME]I C TEXHONOTHYE-
CKHMH PacTBOpaMy 110 IPaHHHYHON MOBEPXHOCTH Te-
ronepenaqyyl MM 3alHIIEHBI OT HHX.

HekoTopele Termonepenawuiie cpeibl OODKHBI He-
[OJIL30BATLCH TAKUM CIIOCOOOM, [IPH KOTOPOM OHM
He 6YIOYT pa3pyLIaThea IpH Rocnenytomux cbopou-
HBIX omepaunsx (T.e. TepMocMaska, HUTpUO Oopa
MOryT GbITE pa3pyLIeHbl WIH YAATIEHE] IIPY NIPOBee-
HHH TEXHOMOTHYECKUX onepanuii). Jaxsar TexHono-
THYECKHX PAacTBOPOB TaKKe OOBKeH OBITh HCKIIO-
YEH.

7.3.3 TennoBoe BLIpABHHBAHHE,

OcHoBHOH mpobneMoif U CTEK/IAHHBIX KOMIIOHEH-
TOB, MOHTUPYEMbIX B OTBEPCTHE, H KEPAMHYESCKHX
MOBEPXHOCTHO-MOHTUPYEMBIX KOMIOHEHTOB, CBi-
3aHHOW ¢ TEIUTOBBIAC/IEHHEM, ABIAETCH HECOTNACo-
BAaHHOCTH TEPMMYECKOrO DACIIMpEHUA MEXKIY KOM-
NIOHEHTOM H Ne4yaTHOH nnaroi. PesyneTaToM 3TOMR
HECOTMACOBAHHOCTH MOTYT OBITE pazpylleHHbIE Masd-
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HEIe COSTHHEHHA, eclii cO0pKa NIOABEpPraeTcs TepMO-
yaapy, TepMOLIMKIMPOBAHUIO, UHKIUYECKOMY BKIIHO-
YEHHIO TIHTAHWA W BO3JEHCTBHIO BBICOKHX 3KCIUTya-
TAUMOHHBIX TEMIEPATYP.

KonudecTBO UHMKIOB YCTAMOCTH IO PaspydIeHud
[4sHOI'0 COEAHHEHHA 3aBHCHT, HO HE OTPaHHYEHO, OT
HECOINACOBAHHOCTH TEIIOBOTO PACHIMPEHHA MEXAY
KOMIOHEHTOM ¥ TIEYaTHOH [IMaToil, OTKIOHEHHS
TeMIepaTypsl, Bhlllle KOTOPoii chopka gomkxHa pabo-
TaTh, PA3MEPOR NAAHOTO COSAMHEHMA, DPA3MEPOR
KOMIIOHEHTa H OT LMKIHYECKOTO 3/1eKTPONHTaHUA,
KOTOpOEe MMKET BBI3BIBATE HEKEMATENBHOE Pacco-
IJIACOBAHME TEIUIOBOTO PACIIHPEHHA, €CITH CYIIECT-
BYeT 3HAYMMTENbHAd pA3HHLA TEMOEpaTyp MeExay
KOMITOHEHTOM U IIJIATOMH.

7.4 HanexHOCTH TEMLTOBOH KOHCTPYKIHH.

PacuerHuill cpok clmyKOBI H3IENHA MOXKET OBITE NTOX-
TBE[IKACH PE3Y/IBTATAMH CPABHUTEIEHOTC HCILITAHM,
HMHTHPYHOLLIETO VCIOBHA HKcenayarauun. B tabn, 7-4
NpecTaBIeH TpHUMep BepudHKalMH NpoekTa 1no-
BEPXHOCTHO-MOHTHPYEMBIX YCTPOHCTE AMA Tpex ye-
noeui skemwnyarayui: ¢,1 umkna/neds, 1 uuxn/aeHs
u 10 1uknos/nens. YKazaHHBIE YCIOBUA KCIUTyATallHH
MPE/ICTABIEHBl YEThIPbMA KATErOPUAMH Pa3IHuHbIX
AHANAZ0HOE TEMOEPATY Pl
B Tabnuue ycraHOBNEH HHAESKC OTHOCHTENBHON Ha-
nexcnocra (10°%/°C) npu paspaBoTke (KOHCTPYKLHM)
B 3aBHCHMOCTH OT JKellaeMOoro cpoka cayx0wl anna-
paryps! 5, 10 unu 20 nmer. MHnmexkc HamexxuoctH R
ABMAETCA K03 PUUMEHTOM, KOTOPHIA Moxer ObITE
HCTIOB30BaH NpH pacyere, ecnu cOopka (Momyns)
JOKHA “BBLKHTBL B YCJOBUAX OXM/AEMOI0 CpPOKa
ciyx0bl.
R = Ay/AT=LpAa/h[(ppm/°C)],
rie:
Ay= obntas nedopmaliis B Touke Haiku (ppm)
AT=maxkcumansHoe OTKJIOHEHHE LMKITHYEC-
KOIf TeMTIepaTypbl
Lp=monoBHHa MaKCHMAJIBHOTO PACCTOSHHS MCXK-
Ay UEHTpaMHu TOYeK Naliki mMoOBIX KOMIOHEH
TOB, OT YTJIa [10 YIJ1a WK OT Kpad 10 kpas
Ac=abcomoTHas PA3IHOCTE ko3(puLiueH-
TOB TEPMUYECKOTO PACIIMPEHHA TOITOKKH
u komnonenta (ppm/°C)
h = BrIcOTA NAAHOMH TOUKH (MM)




IPC-2221 A Mait 2003

Tagauna 7-4 Tabauua OTHOCHTEABHOH HAJEGKHOCTH COCIHHEHHA  BLIBOA/KOHTAKT KOMIIOHEHTA.

TepMOUHKIEI B PacuetHbiit cpox ciyxOst (rofb)
YCTOBHAX JKC- 5 | 10 20
IUtyaTaluH, YacToTa IHMKIOB ([[HKIOB/ ASHE)
[°C] o0 | 1 [ 10 [ orf [ 't [ 1w [ e1 | 1 [ 10
CpeaHas YacTOTA IHMKJIOB 33 CPOK cilyk0bl (IMKIOB/IEHE)
183 | 1825 | 18250 | 365 | 3650 [ 36,500 | 730 | 7300 | 73,000
MHzeKe OTHOCHTENBHOM HamexHocTH, R (10°/°C)
Ot +20 g0 +40 | 2200 | 790 360 1600 580 270 1150 420 200
Ot 420 go +80 | 670 240 110 490 170 79 350 130 58
Ot -40 o +40' | 600 230 110 440 170 83 330 130 62
Ot -40 1o 80' 370 140 65 270 100 48 200 75 36

(1) 3TH YCNOBHA OXBATHIBAIOT 061ACTE NEPEX0A OT BOSHUKILETO MEXaHHUecKoro Hanpmxenus (< 20°C) mo Bos-
HUKWeEN aedopmanun/noazyuectu (>+20°C); mis Takux yCnosu M0KazaHo, YTO yCTANOCTE BOZHMKACT 3HA4HTENb-
HO paHblie 6naroJaps MEXaHHZMY, OTIIMYHOMY OT MEXaHH3Ma HOJIOKEHHOTO B OCHOBY 3TOH TaONMLBI HANEKHO-
CTH, M CIEYET NIPEANONAraTh, YTo 3Ha4eHUA R 1ns 3THx yCIOBUH ABIAIOTCH ONTUMHCTHIECKUMH.
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Bonsiuuit cpok cayx6el unu Oonee xectkue Tpebo-
BaHHA NMPpUBOAAT K MCHBIIIAM 3HAMCHHAAM ITOKA3aTCIIA
HaJeKHOCTH B Tabnuue. MHOeKe HAageXHOCTH MpH-
ONM3UTENLHO OTPAXKACT MAKCHMATBHYH) IHKJTHYE-
ckyrw medopMandio, kotopas OyaeT monydeHa B pe-
3yNbTATE YCTAN0CTU 3a CPeAHUI cpOK ciyxObt TONb-
KO 1Ip¥ paBCHCTBE C OKHMAACMEBIM PACYETHBIM CPOKOM
crykO51. Tabinia, B OCHOBHOM, NpefHa3HAYeHa 1/
KOMIIOHEHTOR 0C3 BLIBOAOB, I KOMIIOHCHTOR ¢ BbI-
BOJAMM HEKOTOPblE OCHOBHBIE COOTHOWIEHWA OyayT
IpYTHMY, KOTOphIE, HE H3IMEHASL YKa3aHHbIe TeHIeH-
uuH, OyAyT MIMEHATH 3HAUEHWS, [PUBEISHHBIE B
Tabnuue. CpenHee 3HadYeHHEe cpoka cayxOel mpu
TEPMOLMK/INPORAHHM 03HAYAET TOJBKO TO, YTQ [10-
JTOBHHA KOMIIOHEHTOR OKAMXETCA HEMCIIPABHOH, HO He
Q3HAYACT OTKaia NEpBOT0 KOMIIOHCHTA MW34CIHA.
CratucTHueckoe paclpedelieHHe OTKA30B H3-3a Y-
TAJIOCTH MAAHOIO COCAHHCHHA JOIKHO OBITL BK/TIO-
4YeHO B OLEHKY HATEeKHOCTH.

B cnyuyac KOMIIOHEHTOBR B CTEKINHHOM KOPITyCe,
MOHTHPYEMBIX B OTBEPCTHE MEYATHOH TUIATH, YacTo
LOCTaTO4HO [PeIyCMOTPETh M3THD BHIBOOOR KOMITO-
HEHTa ANA CHUKEHMA MEXaHHYECKHX HamnpsKeHHid
(cm. pasnen 8.1.11). [lna noBepXHOCTHO-MOHTHPYEMBIX
KOMIIOHEHTOB KOJHYECTBO LHKIOB HCHBITAHMA Ha
YCTAIOCTh MOXET OBITh YBETHYEHO 33 CHET CHUXKe-
HMS HECOrNacOBaHHOCTH TEPMHYECKOIO pacluupe-
HUH, YMEHbIIEHUs TpajHeHTa TeMOEepaTyphl, YBelu-
YeHHA BBICOTHI MAfHOTC COENMHEHW:A, TIPUMEHEHHA,
Nno BO3IMOAKHOCTH, HAVNMCHBIIHX PaiMCpPOB KOMIIO-
HEeHTa W ONTHMHM3ALHH Mepelavyl Telna MeKAY KOM-
MOHEHTOM W TIedaTHol mnmarod. Bonee nmoapobHas
nHpopMauma uznoxena 8 IPC-D-279 u IPC-SM-785
u IPC-9701.

8.0 KomnoneHnThl H npodaemMbl cOOpKH.

MoHTaX ¥ HPHCOENMHEHME KOMIOHEHTOB MIpaeT
BAXHYK) POIb B KOHCTPYKUHH MEYATHOH IUIATEL
Kpome ux OY¢BMAHOTO BIHAHWA HA IUIOTHOCTHL paz-
MELIeHHA KOMIIOHEHTOR M TPACCHPOBKY MpPOBOIHH-
KOB, 3TH acTieKTHl TakkKe BIHAKT HA M3TOTOBJEHHE,
cOOpKY, LENOCTHOCTh MAAHBIX COC/MHEHHI, PEMOH-
TOMNPUTOOHOCTE W TecTHpoBaHHe. CnenoBaTensHO,
BAXHLIM ABIASTCH TO, YTO KOHCIPYKLMA OTpaX<aceT
COOTBETCTBYHOIIME KOMIPOMUCCHL, KOTOPBIE COria-
CYIOTCA ¢ TEMM MIH HHBIMH BAXKHBIMH BOTPOCAMH
H3rOTOBIIEHUS.

Bee koMnoHeHTs! AOMKHEL OBITE BEIGpaHbI Tk, 4TO-
OBl annaparypa, TAe OHH YCTaHOBIEHBL, NpU chopke
H B TEYEHHE BCEro cpoka ciayxOb Mornma nporuso-
croaTs BUOpaunu, MeXaHHMECKOMY YZIapy, BAaKHO-
CTH, TEPMOLMKIMPOBAHKKY Y BO3ISHCTBUIO IDYIHX
$aKkTopoR OKpyxarwouei cpeast. KoHcrpykrop non-
eH YHHTBIBATh HUKCTIPHBEICHHBIE TpeboBaHHY M
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neapobHo oTpaxath HX B 0coObIX ykazaHuax cbo-

POYHOrO HYCPTEKa M PUCYHKAX.

Kak MHHUMYM, NOpPH MOHTaXe H NPHCOENUHEHHH

KOMIIOHEHTOR AOJIAKHO YUHTHIBATLCS CICAYIOISE:

e TpeboeaHAA K MEKTPUHECKHM MapaMeTpaM cxe-
MBI H 3J€KTPHYECKUM 3a30paMm.

e Tpebopanus k BO3JICHCTBHIO OKpyXaruehn cpe-
AEL

o Bribop aKTHEHBEIX H MACCHBHBIX KOMIOHEHTOBR X
Kpenex s coeIUHeHU .

e ["aGaputh! H Bec.

e  MunuMu3aus 00pa3oBaHud TEria U NpodIeMsbl
paccedHud Temna.

o TpebopaHUsA K H3rOTOBAEHHI, 00paboTke U 06-
paLleHHIo.

e JloroBopHbie TpeGOoBaHHA.

e TpebopaHus Kk 0OCHYHKHBAEMOCTH.

e Hcnonaszyemoe oGopynogaHue H pecype.

° TpeGOBaHHSI K aBTOMATHYCCKOMY PasMEIUCHHUIO H
MOHTAXY, €C/IH TaKHe MeTogel cOOpKH IOJIKHEBI

HCTIONB30BATHCH.

e Metoasl KOHTpONA (WCHBITAHMA), KOTOPHIE
AOJEKHBI ACNONB30BATECA 0, B ITPOHSCCE W MO-
cre cBbopKu.

¢ Bonpocs! peMoHTa H 006CTyKHBAHUA.
e Pa3rpyska MeXaHUYMeCKHX HAMpPOKEHHE.
e TpebopaHHA K KNeAM.

8.1 Obmme TpeGoBaHHA K Pa3MEEHAIO.

8.1.1 AsTomaTuueckas chopxa.

IlpH HCMONB30BAHUH ABTOMATHUECKOH COOPKH KOM-
MOHEHTOR HeoOXOAMMO YYHTEIBATE HEKOTOPEIE Ma-
paMeTpbl KOHCTPYKLUMM [I€YaTHOH INaThkl, KOTOpble
HC [IPUHHMAKOTCA BO BHUMAHME MPH PYTHBIX CAOCO-
6ax cbopku

8.1.1.1 I'afapuThl MIATHI.

FabapuTHble pa3sMepsl NEYATHOM TIATHI JUI1 ABTOMA-
THYeckoi cOOpPKU MOTYT CYIHECTBEHHO M3MEHATHCA.
CrenoBarenbHo, TEXHHYECKHE XapaKTepUCTHKH Mpo-
W3BOJICTEEHHOTO 000PYIOBaHHA JOMKHBI OBITH oLle-
HEHBI C Y4eToM TpeOoBaHHA K 3aKOHYeHHOH cOopke
(cM. 5.3.3).

Crangapryialyg onepauuii aBToMaTHYeckoit cbopxy
MOKET Gl:lTl: AOCTHTHYTa C HMCIONB30BAHHEM CTaH-
JapTHEX TIpUCTOCOONeHNid, KOTopble MOTYT TIOIXO-
JNTh ANA NJaT pafa rabapHToB WIH MIaT-3ar0TOBOK
A cbopku (conepkamux Heckonsko nnar). Tlpu-
MEHEHHE MMIaT-3aroToBoK 1ns cbopku Tpebyer Tec-
HOTO B3aHMOJEHCTBHA ¢ H3TOTOBHUTEIICM TEYaTHBIX
[IAT JUIsl TOro, 4rodsl YCTAHOBHTL KOHLIETILHKD Me-
XaHHueckoll oOpaboTKH, pacnonoXeHHe yCTaHOBOY-
HBIX DTBepCTHﬁ, © pacnonoKCHHE IJIATHI, TECT~
KYNOHOE W penepHBIX 3HAKOB.
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8.1.1.2 CmemaHHbIii MOHTaX.

ABTOMarHyeckHe MPOLECChl, NPUMEHAEMBIE KaK AnA
MOBEPXHOCTHO-MOHTUPYEMBEIX KOMINQHEHTOB, TaK W
/11 KOMNOHCHTOB, MOHTHUPYEMBIX B OTBEpCTUA Ile-
YATHOM IUIATHl, TPebYIOT CNeNHANTBEHOTO paccMOTpe-
HHS KOHCTPYKUMH cOOPKH I8 TOTo, uToObl KOMIO-
HEHTEI, CMOHTHPOBaHHbLIE Ha MepBOM 3Tare cOopku
naatel (MOOYNA), He MEIUAIH MOHTAXHEIM TOJIOBKAM
aBTOMAaTOR Ha BTOpoM srane cBopky. [Tpu pazmerne-
HUY KOMIIOHEHTOB MOJIAKHBLI YYUTBIBATECA MEXaHH-
HeCcKWe HArpy3KH, AeHCTBYIONME Ha IUIATY [pyU MOH-
TAXHBIX OTIEpaumax.

Jlna ycTpaHeHUS BO3AEHCTBHA MeEXaHMYECKOH Ha-
TPY3KH Ha NasHbe COeJMHEHHA KOMMOHEHTRI Cledy-
er pa3MelliaTe H MOHTHPOBATh HAa OCOOBIX y4acTKax
TIATEL.

8.1.1.3 MoRepXxHocTHBIH MOHTANK.

ABToMaTHYCCKas cBopxa NOBEPXHOCTHO-MOHTUPYEMBIX
KOMTITOHEHTOB VMCHO/IB3YET YCTAHOBKA THNA “B3STh U
YCTAHOBUTE JUI% TO3MUMOHHPOBAHHA/pa3MEIICHHA
YHI KOMIOHEHTOB, TUCKPETHBIX KPHCTALIONEpXKAaTe-
neil, ManorabapUTHBIX KOPHNYCOB M MIOCKUX KOPITY-
COB.

B KOHCTPYKUMIO TUIATEl AOIDKHBL OBITE BKITHOYEHBI
crielHaTbHble CHMBONBI OPHEHTALHN AT TOTO, 4TO-
651 0BecneunTs JierkocTh KOHTpong cobpaHHoro mo-
BEPXHOCTHO-MOHTHpYeMoro ysna. Jina unentuduxa-
U{HH BBIBOAA KOpPIyca MHTETPalibHOH CXEMBI MOIYT
HCMONB3BATECA CIEIHANBbHEIE CHMBOIBI HITH 0cobast
KOH(HTYpaIg KOHTaKTHON [MTOMAIKH

8.1.2 PasmemieHHe KOMITOHEHTA.

Beakuit pas, TIO-BO3MOMXKHOCTH, 3JIEMEHTE H KOMIIO-
HEHTBI, MOHTHPYEMBIE B OTBEPCTHA TTEYATHO MIIATHI,
CHENYET YCTAHABTHBATE HA CTOPOHE HEYaTHOM mia-
Thi, HPOTHEONONOKHON TOH, KoTopast Oynmer compH-
KAcaThcd C PACIUTABOM MPHIOA, €CNU TNaTa TMoAREp-
raeTCs MEXaHU3RPOBAHHOM Maifke.

CMelInBaHie KOMIOHEHTOB, MOHTHPYEMBIX B OTBEp-
CTHE IUIATEI, H NOBEPXHOCTHO-MOHTHPYEMBIX KOMITO-
HEHTOB HIIH MOHT@®X KOMIIOHEHTOB Ha obeux cropo-
HAX IUTaThl TpedYeT MOAHOr0 [OHUMAHHA NPELECCOB
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cBopku # coeannetun (cm. [PC-CM-770 u IPC-SM-
780).

Beaxuii pa3, no BO3MOKHOCTH, €CJH BBIBOARI KOMITO-
HEHTOB MPOX0JAT Yepe3 OTBEPCTHA, KOMIIOHEHTHI C
AKCHATBHBIMH ¥ HEAKCHAIBLHBIMH BBIROJIAMU JIOTKHBI
MoHTHpoBareea cormacHo [PC-CM-770 tonbko Ha
OIHOH CTOpOHE [eYaTHOI muaThl cbopkn (Modynsa).
Ecnu KOMIOHEHT HIM JeTalbk CHEUHATbHD HE CKOH-
CTPYHPOBAHB! B COOTBETCTBMH ¢ KOHQHTYypaumeH
CONPATAEMOro 3MNeMeHTa, TO H¢ Z0JKHO AOIYCKATh-
oA makeTupoBaHue (WTabenNpoBaHNE) KOMIIOHEHTOB
u geraned (cm. J-STD-001). Beisogsl KoMnoHeHTa
J0JIKHBI OBITL CMOHTHPOBAHBI Ha MOBEPXHOCTH MJa-
Thl , B OTBEPCTHE TIATE! WIH COEAMHEHB] ¢ KOHTAKT-
HBIMH JieNecTkaMH. BhIBOA U KOHUBI IPOBOJA J0JK-
Hbl ObITh TIPUMAafAHbI, COSIHMHEHb METONOM TIPOBOI-
HOT0 MOHTAXKE, HAKPYTKOH WIH ¢ MCIONbL30BAHHEM
COOTBETCTBYIOILMX LUTHIPEH

OrxnoneHue B JeHCTBUTEILHOM PACIONOKEHHH BbI-
BOJIOB KOMITOHEHTA B METAlUIM3UPOBAHHBIX OTREp-
CTHAX TUIATBL HIIM HAa KOHTAKTHBIX MIIOLIAJKAX B CO-
YeTaHWU ¢ JOIYCKaMH HA OYCPTAHHHS KOMIIOHEHTA
(kopyc ® BBIBOABI} Oy[OeT BbI3BIBATL CMEILLEHUE
KOpMyca KOMMOHEHTa OT HOMHHAIEHOIO NOI0KEHH
MOHTaXa. ITO HEeCOBMELLEHNE JOMMKHO YHUHTHIBATHCS
AJTA TOTO, YTOObI HAMXYIIUHA CIIyYal pacnonokeHus
KOMIMOHEHTOB HE CHUXal 3MeKTPHYECKOE paccTos-
H{E 0O COCENHEro Me4YaTHOro MOHTAXKA MM JPYTHX
APOBOAALIMX 31EMEHTOR 10 BETHYHHE], MEHbIUE MH-
HUMATEHO JOMYCTUMOH.

Ecnud KOMIIOHEHT KpenuTca K MOBEPXHOCTH Medar-
HOH IUIATBI ¢ TIOMOIIBK Kies (KOHCTPYKIHMOHHOTO
M TENNONPOROAHOIG), TPH PasMEIlEHHH KOoMIo-
HEHTA [NOJKeH YYUTHIBATECH YYacTOK IOKPBITHA
KeeM ¢ TeM, 4To0bl MpHMeHEeHHE KiIed He NPHBOIH-
JI0 K €ro BHITEKAHHI HA N00ble KOHTAKTHBIE MNNO-
IATKH.

JIna KperuieHUs KOMIOHEHTA JoJukeH ObITh YKazaH
THI KJIEAIEr0 MaTEpHana H KOHTPOIIb Er0 KOJIMYeCT-
Ba C TeM, YTOOBI KOMIIOHEHTH! TEMOHTHPOBATHCE Oe3
HoBpekAeHHs cOOpPKH HA MevaTHol nnare (Momyns).
Hcnonesyemelit kicH aomkeH ObITH COBMECTHM Kak
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¢ MaTepHanoM NeqaTHOH MIATHI, TAK U ¢ KOMIIOHEH-
TOM, @ TaKXke ¢ MIoOBIMU JEMEHTAMH WY MaTepHa-
TaMH, KOHTaKTHPYIOUIMMHE C KJIeeM.

JUnsi HEeKOTOPBIX KIIEeR KOHTAKT C COCCIHMMH KOM-
MOHCHTAMH MoXeT OBIThH HenmpueMieM. Bosmox-
HOCTh KOHTAaKTa ¢ NafgHbIMH BbIBOOAMHU HJIH BO3meii-
CTBHE HA MOBEPXHOCTH COCEIHUX KOMIOHEHTOB 3a-
BHUCHT OT MATEpHAana.

Tennoseie Bonpocsl, (PYHKUWOHANEHOE pa3zbucHHC,
eKTPHYECKHE NMpobieMbl, NIOTHOCTh KOMIOHOBKH,
OTpaHHYeHHA ABTOMATOB-YCTAaHOBILIHKOB THITA “B3ATh
¥ yCTAHOBUTE , JepKarciu Ui Nadkd BONHOWH, BO-
npockl BUOpaUMM, B3aUMOBIMAHHE KOMIIOHEHTOB,
JIETKOCTb M3TOTOBIEHMA H MCIBITAHUA M T.[.-BCE
BIHSCT HA PA3IMEIEHHE KOMITIOHEHTOB.

KOoMIOHEeHTs! TOUKHB] pasMellaTses, Kak ITpaBuilo, B
KoopaHHaTHOI cerke ¢ maroM 0,5 MM, Ecnu ceTka ¢
warom 0,5 MM He oTBedaer TpedoBaHHMAM, INA pas-
MelleHHs H0/DKHA HCMONB30BATBCA CETKa ¢ IIaroM
0,05 MM. HekoTopble sreMeHTB! {TakHe, Kak pene)
HMEIOT BHIBOIEI, PACTIONIOXKCHHE KOTOPHIX HE COOT-
BCTCTBYET CTAHIAPTHRIM CETKaM, a ¢ APYro# cTopo-
Hbl KOMITOHEHTBHl HOMKHEI OBITH pazMeuieHbl Tak,
9T00BI CKBO3HBIE OTBEPCTUA PACTIONArAIUCh B CETKE,
BeIBOARB!, PACIONOKEHHBIE HE B CETKE, HMEHOT U Apy-
rue KOMIOHEHTEL. B 3THX cinydasx B ceTKe peKOMeH-
IyeTCcA pasMellaTh [EHTP dNeMeHTa.

Ecnn obopynopaHue HIH IpyrHe OrpaHHYeHUs He
MO3BONAIOT HCIOMB30BATE METPHYECKYI0 CETKY, TO
AMEMEHTHI MOTYT pa3MellaThes B CeTke ¢ warom 2,54
mM. EcliH Takaf ceTka He NOJAXOAUT , MOXKET ObITh
HCMONb30BaHa ceTka ¢ maroM 1.27 MM win pawe
0.64 mM. Pazmenienne B cetke 2.5 MM obnervaer se
TOJMBKO MOHTRX KOMIGHEHTOB B OTBEPCTHA, HO TAK-
e W TeCTHPOBAHHE C HrONbYaThIMK ANANTEPaMH Kak
miaTel, Tak H cBopku Ha mnate (Monyna). Ecnu
JOMKHO TIPHMEHATHCA TECTUPOBAHNE C MPHMEHEHM-
€M HroNbYaThIX aJanTepoB (BKIO4As BHYTPUCXEM-
HBIH KOHTPONE MOAYNA/cOOpKY Ha me4yaTHOH nnare),
TO TECTOBOE MpHCMocoONcHHe craHoButcs OGonee
CIIOXHbBIM, €CITH KOMIIOHEHTHI pa3MelleHbl BHE CeT-
KH.

Ha puc. 7.1 nokazana TeXHONOTHYHAA KOHCTPYKLHA,
JOTYCKaollas aBTOMaTHYECKYH YCTAHOBKY KOMITO-
HEHTOB B OTBEpCTHE IUIaThl. JNA meyYarHslx mwiar ¢
MOHTaXOM EBIBO/IOB KOMIIOHEHTOB B OTBEPCTHA IIa-
THl NOKHA NPeAyCcMaTpUBaThea CBOOOIHAA 30HA OT
KOMIOHEHTA M0 Kpad IUIaThl [0 ABYM [IPOTHBOIO-
JOKHBIM CTOPOHAM TINATHl ONA pa3sMelleHud oIop-
HBIX THANBLEB TPAHCMOpTEepa YCTAHOBKM MalKH BOJI-
Hoii mpunod. JIpyrue KOHCTPYKLMM MuaT noTpebyior
HCnmoNB30BaHUA TIpHcHocodNeHni npH naike Bon-
HOM.

[Mpy pasMeIIeHUU EMEHTOR JOMKHEL COOMIONaThCH
KaK TpeOOoBaHHA K TEIUIOOTBOAY ILTATHl, TaK H y4H-
THIBATHCA TEILNOOTBO/ KOMIMOHEHTA,
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Ecmu cbopka Ha neyaTHoH mnaTe He ByaeT TecTHpo-
BATHCH ¢ IPHMEHEHHEM HIOJIBYATHIX AJaNnTepoB, TO
KOOpHHHATHAA ceTka mnarel OyJeT orpaHvdena
TONBKO MOHTRXHbIM obopyaorannem. Ecnu cHopka
Ha MeYaTHON IU1aTe KOHTPOIRPYeTCa ¢ IPHMEHEHHEM
HrONBYATEIX AJANTEPOR, TO ANA pa3MElleHHs CKBO3-
HBIX METAUTM3HPOBAHHBLIX OTBEPCTMH HA IL1aTe
NpPEeaTNoYTHTEIEHA KOOPAHMHATHAA CeTKa € 1IaroM
2.54 MM. Jlna xoHeTpykuumii ¢ Bomee BBICOKOH MIIOT-
HOCTBH) pa3sMELIeHHs KOMIOHEHTOB [OIYCKaeTCs
NpAMEHEeHHE KOOPIUHATHOMH ceTku ¢ wiarom 1.91 mm,
4TO HE cBA3aHO co cOOpoYHBIM obOpyNOBAEMEM, A
KacaeTcs TeCTUPOBaHUs HECMOHTHPOBAHHON ILIATHI U
roToBOM COOpKH (MOAYNA), ecnW IS KOHTPOJA MC-
MONMB3YIOTCS Wrojbuareie ajgantepbl. OOBMHO KOH-
TPONb HECMOHTHPOBAHHBIX TEYATHBIX MIAT BBITION-
HAET OPeANpHATHE-NIOCTABIIMK NEYATHBIX NIIAT M TaM
HET JEHEeXHBIX WTpadoB HU 3a HEHCNONLIOBAHHE
KOOPAMHATHOH CETKH, HW 32 MCHONL3OBAHUE KOOpP-
JIMHATHOH CETKH ¢ YMEHBINEHHBIM LIAroM MpH Tec-
THPOBAHUU.

KoHCTpyKTOp fOm#KeH NPeIycMOTPETh JOCTATOMHOE
yIalneHHue KOMIIOHEHTOB OT Kpasg NMAaThl JIA BEINO/-
HEHHA TeCTHpoBaHuA U npoulecca cbopku. Ecnu ato
He MpPeICTABNAETCA BOIMOXHBIM, KOHCTPYKTOpP Iof-
KEH TPEAYCMOTPETh ACNOMHUTENEHYIO YAAIIEMYHO
YaCcTh NNaTHl (T.e. OTAaMBIBAEMBIH BeicTyN). KoHTYp
KOMIIOHEHTA 33/1aH Kak (pu3MvecKas rpaHuLa KOMIO-
HEeHTa MO CTOpPOHAM KOPIYCda, ¥ KOTOPOTO BEIBOABI
BRIXOOAT HE M3 KOPIyca KOMITOHEHTA, W TPaHnLa pH-
CYHKa KOHTAKTHBIX IIOLIAA0K MO CTOPOHAM KOMIIO-
HEHTA C BBIBOJAMY, PACTIONOKEHHBIMH MO CTOPOHAM
KOMITOHeHTa.  [IpennovMTUTENbHO  KOMIIOHEHTEI
JOMXHBl PAcMoNaraTbes OT Kpas MIarTkl HA PAcCTOos-
HHH MUBHMYM |.5 MM, HeoBX0OMMOM JUTA YCTAHOBKH
HANpPABIAIIIHX WIH COOPOYHLIX TMpHCMOCcObIeHUI
IpH pasMellieHHd KOMMOHEHTOR, Maklike W TeCTHpO-
BAHHU.

KoMnoHeHTsl He 10/bKHBI Ha M7aTe rpyTiNnUpoBaThCS
TaK, 4ToObl OHM 3aTEHANU ONHH OPYrod B npongcce
nafky.

ToasapHbie KOMMOHEHTHl HOXKHBI ObITH OpPHEHTHpPO-
BAHBI COTMTACORAHHO (T.€. B OJ[HOM HAMpPaBleHUH) 1O
BCeil  KOHCTpYKUUH, [loBEpXHOCTHO-MOHTHpYEMbIE
YUM-KOMIIOHEHTB! TMpefHa3HAYeHHBle 1A [alKH
BOJHOH DO/DKHB! OBITH NPHKICCHBL K IE4aTHOf MaTe
CrenHanbHEIM KIIeeM, TMpelHa3HAauYeHHbIM 171A 3Toi
LeNMH, J0 aBTOMATU3HPOBAHHOMR MalKH.

Onpegenennele TpeboBaHMA MPH KOMIIOHOBKE y3Iia
00YCTIOBIEHBI THUIIOM KOMIIOHEHTOB, BEIOpaHHOM
TeXHOIOTHelH MOATaXa Npr chHopke MeuaTHO# MNaTskl,
TpeGoBaHUAMHU K H3rHOy BEIBOAOB KOMMOHEHTA, Bhl-
OpanHbIM  cnioco0oM (OpMOBKM H pazMelIeHHEM
KOMITIOHEHTOR (CMOHTHPOBAHHBIX Han CBOOOTHBIMHU
HNOBEPXHOCTAME 03 He3alMIMINEHHBIX LICMeH, Hal 3a-
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IIWIIEHHBIMH TOBEPXHOCTAMH CXEMBI HIH Haj cxe-
moii). Jonoauutensusie Tpeborauus o0OycloBNEHbI

TennoeeMu TpebopaHuamMU (pabouell Temmeparypoil

MPH 3KCIUYATaluH, TPeDOBAHWAMU NO B3AHMOCBA3H
MAaKCHMATBHOH TEMIEPATYPE H pacceHBaeMoll KoM-
[TOHEHTAMH MOILHOCTH) U TpeDOBaHHAMMN K MEXaHH-
4yeckOMy KperuieHury (0OYClOBICHHOMY —Maccoi
KOMTIOHEHTOR).

MeTo/1bl MOHT2)K2 KOMITOHEHTOB HA NEYaTHYH) IUIATY
AOMKHEI OLITE BHIOpAHL! TAKUMH, YTOOBI 3aKOHUEH-
Hag cOOpKa COOTBETCTBOBAda TPeGOBAHUAM MpH
BUDPALIUM, MEXAHHYECKOM Y/ape, BITaKHOCTH H ApY-
IMX yCa0BUAX BHEIIHeH cpenbl. KOMIOHEHTHI q0I%K-
HbI ObITH CMOHTUPOBAHBI TAK, 4TOOLI padouas TeM-
NepaTypa KOMIOHEHTa He CRIDKATA CPOK €ro cyKOmI
Huxe TpeOyeMBIX NPOekToM Mpeacnos. BriOpaHHEIH
METOZ MOHTAXa KOMIOHEHTOB JOJ3KeH TapaHTHPO-
BATh, YTO MAKCHMANbHAsg JONYCTHMas IS MaTepHa-
JIa MUTATBI TeMIepaTypa He TPEBBICHTCA B YCITOBHAX
3KCILTyaTaluu.

8.1.3 Opnenranus.

KoMITOHeHTB! JOMKHBI OBITH YCTAHOBIEHBI Mapai-
JENBHO KpaAM NedvaTHoH miatel. OHW JOMKHE! OBITH

TAKKE YCTAHOBICHBI TIAPANICIABHO Ml NEpneHIHKY-
JNAPHO OAUH K APYrOMYy IUNA TOro, 4ToOBI MpeacTas-
JIATE perynapHbuii BHA. COOTBETCTBYHOIUME KOMIIO-
HEHTEI JI0/IKHB ObITE YCTAHOBJIEHBI TAKUM 06pazoM,
gTOGEI ONITHMH3UPOBATL TTOTOK OXNAMIAOLIETO BO3-
Aayxa.

CGopkH 0GBIMHO TTASIOTCA, HAYHHAS ¢ BEPXHEro Kpas
NNatThl, ABHAYIIEHCA TIEPNEHHKYISIPHO BOJTHE NpPHU-
nos, 3areM nageMoil MOBEPXHOCTH TIIATHI M 3aKHM-
HBIM MPHCIOCOONeHHEM WK NanbUaMK KOHBeHepa H,
HAKOHEL, KpacBbIM coenuHureneM nnatel. [Tosepx-
HOCTHO-MOHTHPYEMBIE KOMIIOHEHTbI ROMKHBL OBLITH
pasMellieHsl Tak, 4YToObl obnerunts uX obTekaHue
BONHONH npunos. [IpAMOYToNbHBIE KOMIOHEHTHI (C
TMyKEHBIMH KOHTAKTAMH HAa KOHLAX) HOJOKHBI OBITH
OpPHEHTHPOBAHB! CROEH TNPOACNEHOH OCHI0 Mapan-
NEeTLHO NepeqHeMY Kpato NAaThkl H NepnesIHKy RapHO
HANPABICHHI0 NEPEMELIeHHs MAaThl Ha BONHY NpH-
oA, DTHM npegoTBpamaercd ekt “zaTeHeHHs”,
KOMjla KOpIyC KOMIOHEHTa MPemsTCTBYET CRoboA-
HOMY OOTEKaHMI0 OpPMNOA MOCNEAYHLIEro MasHoro
cognuHeHus. Cu. puc. 8-1.

Bonua
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[IpeANOYTHTEEHAS OPHERTALHA  Opasosanue PacnpocTpaHeHHbii AedekT OpHeHTaLHH

MOCTHKOR
TIpHNOR

Bosnua
TPHIOA

L

PC- 2201801

Puc. 8-1 OpueHTans KOMIOHEHTOR MO KpasM MIaTsl MpH naifke BOMHON NpHIoA

8.1.4 JocTtynnocTs.

DNeKTpOoHHBIE KOMITOHEHTR! JOIXKHBI OLITL pazme-
IEHBl W PA3HECEHBl TaK, YTOOE KOHTaKTHLIE I10-
IAOKH INA KKAOTO KOMIIOHEHTA HE 3aTeHANHCH
NH6BIM APYTHM KOMIIOHCHTOM MM NHOOBIMH ApyTH-
MM YCTAHOBIEHHBIMH 3emeHTaMu. Kaxas:ii xommno-
HEHT OOJLKEH cBoDOZHO AEMOHTHPORATHEA M3 chop-
Kd (Mogyma) Oe3 AecMoHTaka MmobelX ApYrMx cocen-
HHX KOMIIOHEHTOB, DTH TpeOoBaHNA HE NPUMEHANT-
cfl Kk ¢6opkaM, H3TOTOBJIEHHBIM HEPEMOHTHDYEMBIMH
(Bpakyembie cOopku) MM Kak ykasaso B 8.2.13.
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8.1.5 Ouepranne KOHCTPYKIHH,

BricTynaHue KOMIOOHEHTA 3a Kpad [e4aTHOH IaThl,
332 UCKIIOYEHUEM COCJUHMTENEH, HE J0MyCKaeTCH
WJIH HE JIOJIKHO MEIIAaTh MOHTAXKY MIaThl.

Ecnu npyrie TpeboBaHua He ykazaHbl Ha cOOpodHOM
yepTeske, TO Kpali IUIATBI paccMaTPUBAeTcd Kak
Kpaiiguii TepuMeTp cOOpKH, 38 IpPEeAensl KOTOpOro
He BBICTYTAOT KOMIIOHEHTHI, KpOME COEOHHHTENS,
BEICTYIIAHHE KOTOPOro 3a mepuMerp cOopkH Oomyc-
THM0. KoHCTpyKTOp MOMKEH 3a7aTh IepHMETp C
OOJXHBIM PAcuETOM MaKCHMA/BHLIX Pa3MEpOB KOp-
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Nyca KOMIIOHEHTA U YKa3aHWAMH MO MOHTaXY, Mped-
NUCAHHBIMK JOKyMeEHTalueld Ha MeYaTHylo Nnary M
cOOpKY MOmyns.

8.1.6 HenrpupoBaHie KOpIyca KOMIOHEHTA.

Hckmounte apyrve cmocodel LIGHTPHPOBaHHA Kop-
IyCca KOMIIOHEHTA ¢ OCEBBIMH BLIROIAMH, KpoMe 3a-
JAHHBIX 30eCk, (BKIIHOHAs KOHLEBBIE YIUIOTHEHHI HIH
MecTa CBapOK) YCTAaHOBICHHBIX FOPHIOHTANbLHO, KO-
TOpPBIE JZOJKHBI paclioflaraTthCa NpHMEpHO MO cepe-
IMHE MPOMEKYTKA MEXKIY MOHTAKHBIMH OTBEPCTHA-
MM, KaK TI0Ka3aHo Ha puc. 8-2.

e
e

A e 1

X ppufanmreasto pavno Y

PC-T6-4-2

Puc. 8-2 [learpupoBaHue KOpPITyca KOMIOHEHTA
8.1.7 MoHTax HaJ NPOBOJAIIHMH YYACTKAMH.

KoMmoHesTs! ¢ METATUIH4eCKMMH YaCTAMM KOpIyca
JOJIKHBI MOHTHDOBATECA W3MIMPOBaHHBIME OT CO-
CelHHX MOPOBOAALIMX 3NeMeHToB. HMzomupyromue
MaTepHANEl HOMKHBI ObITh COBMECTUMBI CO CXEMOH H
MAaTEpPHANIOM [I€YaTHOH IUTATEI.

[MposoaAife YYacTKH MO KOMIOHCHTAMH JOTAKHBE!
OBITH 3alMIUEeHbl OT 3aXBATa BIArd OJHHM M3 clie-
OYIOLMX cnocobos.

Hanecennem koHGOPMHOTO TIOKPHITHA ¢ HCTOB30-
BaHuWeM Marepuana B cootBetcTeum ¢ [PC-CC-830
(00BIYHO yKazaHHOM Ha cOOPOHOM HepTexKe).

Hanecendem TepMOOTBEPKIAEMOrD TOKPHITHA My~
TEM HCIIOb30BAHHA MPENPEra ¢ HU3KOH TeKYYeCThIO.
HanecenneM MOCTOSHHOrO TMOJHUMEPHOTO MOKPBITHA
(nasnbHON MACKH) ¢ HCIIONB30BAHHEM MaTepHana B
cooreercTeun ¢ IPC-SM-840.

D10 TpeGOBAHHE NPHUMEHUMO AAA KOMIIOHEHTOB ¢
win Ges My dTsi (Tpy6xu), cM. puc. 8-3.

Kondopyuaoe NOKPRITHE, NARILHAR
MaCKa B 1.4 PRl

Puc. 8-3 KoMmoHeHT ¢ OCeBLIMH BBIBOJAMH, CMOH-
THPOBAHHBIMM HAaZ MPOBOAHUKAMH

8.1.8 3azopeL

MunrHManbHBIH 3a30p MEXKAY BBEIBOJAMH KOMIIOHEH-
T4, KOMIIOHEHTAMH B MeTalUTH4ECKHX KOpIycax WM
MoOBIMH IPYTHMH TOKOMPOBOIALIMMH 3/IEMEHTAMA
pomxkeH BuITe paBed 0.13 mMMm. B ocHOBHOM, A/ 0T-
KPBITBIX (HEHM3ONUPOBAHHBIX) YYACTKOB JIOTKEH
OnITs nmpegycemorpeH 3asop npubnuzutensHo 0,75
MM, KaK [OKa3aHo Ha pHc.8-4, HO He MEHBLIE 3HAMEe-
HUIA, NpefcTaBneHHBIX B Tabnuue 6-1.

Herany ¥ KOMIOHSHTBL JOMKHEI OBITh PACTIONOKEHD!
TaK, 4roObl OHM He MPENATCTBOBAIM HPOTEKAHHIO
TIPHIOA Ha BEPXHUE MUIOAAKH METAIH3HPOBAHHBIX
CKBO3HBIX OTBEPCTHIL

[ aiifa wan ApyEeH MexanHYeckHil kpenex

|~ Paccronsne Mednuie, L~ 0,75 am
yem Tpebyembiii aN1eKT- aau Goaee
puIecKHi 3830p
He pexomenayercs Pexomenayerca
Paccroniae Menbilie eM Tpeﬁye. Paecrosnnue MERULY HEYATHLIM HPOBCAHHKOM H
Mbiil 3eKT pHUCCKK 230D MEXANHYECKHM Kpenemonm cocTapaer 0,75mm

1 Gosee, HO He MeHLLEe, YeM ZONYCTUMBLT NICKYpPH-
4ecKHii 3a3op

PC-276-44

Puc. 8-4 3a30pbl HE3AUMIIEHHOM [L1ATH!
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8.1.9 Ouzuueckoe KpenieHne

B 3aBMCHMOCTH OT B€CAa H NApaMeTpOB TEIUIOBBIIS-
JEHUA KOMIIOHEHTEl, BECAUIKE MeHee 5 rpaMM Ha Bhl-
BOJ H pacceHBaOIINe Terna MeHslne, yem | Bart, He
DHKCHpYIOTCA 32MHMAMHM WM HE KPEMATCH HHBIM
cnocoboM, ¥ A0JKHBL ObITh YCTAHOBICHBI CBOMM
KOPTIYCOM HENOCPEINCTBEHHO HA MNEYaTHYK ILNAaTy,
€C/TM HE YKA3aHbl HHBIC CIIOCO0LI

8.1.9.1 Cnoco6nl MOHTAKA KOMIOHEHTOR MpH
yaape H BUOpauyu.

Ilpn TpoeKTHPOBR2aHHH HeobXoAWMO Y4YecTh, 4TO
KOMITOHEHTb! C OCEBbIMH BbIBOIAMH BECOM MeEHee,
yeMm 5 rpaMM Ha BbIBQJ, JOAAKHBI YCTaHABIWBATLCA
CBOMMH KOpIycaMM He[OCpeACTBEHHO Ha IUIaTy.
Kpurepuu pazMepor Ans M3ruba BRIBOJOB W pac-
CTOAHMS MEXOY BbIBOJAMU T0MKHBI OBITh 3aaHbl B
COOTBETCTEHUM C pHC. 8-9. KoMIIOHEHTBI ¢ OCEBBIMH
BBIBOJIaMH, HMEIIIHE Bec 5 rpaMm u Oollee HA BLI-
BOA, TOMXKHBI OBITE NPUKPEILICHBI K IUETE ¢ TOMO-
LB MOHTAXHEIX 32XKHMOB. Ecian 3axHMBl HENpak-
THYHBI T HCMOJIL30BAHKHA H3-34 BBICOKOH IIJIOTHO-
CTH KOMIOHOBKH, JOJXHEI ObITH HCHONB30BAHE! IPY-
M€ METOAL, T.K. MagHLIE COCAHWHEHWA ARIAIOTCS HE
TOIBKO CPEACTBOM MEXaHWUECKOrd KpeIUieHHsa. JTH
METObI IPHMEHSIOTCS JIIS KOMIOHEHTOB BecoM 00-
Nee 5 TpaMM, KOTOPEIE TOMKHE] YIOBIETBOPATE BEI-
coxuM TpeboBaHuAM mo BuOpauun. (cMm. 5.2.7 u pu-
cyHkH 8-3 u 8-6).

Hpasitasioe
M TORCHIC
Jakina

FamH, TPHIK
CTLICHHLER
K HIETe

PC215-45

Puc. 8-5 KoMIoHEHT ¢ OCeBBIMH BBIBOJaMH, 3aKperl-
TNEeHHENT B 32 HMe

PC-IG46

Puc. 8-6 KOMNOHEHT ¢ OCEBBIMH BBIBOJIAMH, 3aKpEN-
JIEHHBIH aare3HBoOM

EC/iy yun-KOMIIOHEHTE MOHTUPYIOTCA Ha Kpaw nja-
THI ¥ ¥X BePTHKATBEHBIN pasmep Oonbine, YeM pasMep
10 TONIIMHE, TO YHUN-KOMIIOHEHTHI HE AOMKHB! MPH-
MeHATECH B cbopkax (Moayngx), MoJBepraeMblX BbI-
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COKOH BUDOpailuM uny yRapHselM Harpyskam. Bepru-
KaNBHBI MOHTaXK MOJIAKCH MPUMEHATECA I

HU3KO- ¥ BBICOKOMPOGMIBHBIX  MOBEPXHOCTHO-
MOHTUPYEMBIX KOMIIOHEHTOR € ONAB/IEHHBIMH KOH-
TAKTHBIMH NICLIAJKAMH, PAaclonokeHHRIMH Ha of-
HO# §a30BO# OBEPXHOCTH;

YCTPOIMCTE ¢ HEOCEBBIMH BBIBOJAAMM, BBIXOJSIIMMHE-
MH ¢ IBYX UM H07ee CTOPOH KOMIIOHEHTA(0B).
YCTPOHCTB € HEOCEBBIMM BBIBOJIAMH, BBIXOAAIIHMH
M3 0HOH 6a30B0OH NOBEPXHOCTH.

Jns KOMNOHEHTOB C© paldanbHBEIMU BBIBOJAMH ¢
TpeMs 1 GoJee BRIROJAAMY, TAKHMU KaK TPaH3HCTOPSI,
KOTOphIE TpeGYIOT MPUMCHCHUA HPOKIAI0K MEXIY
MX OCHOBAHHEM W MEYaTHOM TaToi ANA BEPTHKAIE-
HOMO MOHTAKa, 0c000¢ BHAMAHHE CIENYET YAETUTh
TIPUHATHIO MEP, ACKITIOYAMOMNX JBIKEHAE NPOKIal-
KM IIpH BUOPALHK, YTO MOKET BEI3EATH MOBPEKIACHHE
NOBEPXHOCTH MPOBOIHAKOB.

8.1.9.2 Annaparypa Kaacca 3 1a9 BRICOKOHAXEK-
HOT'0 IPUMEHEHHS.

Mpu npoexTHpOBaHUE HEODXOAHMO YUECTD, UTO CBO-
f0ZHO CTOAMNE KOMIIOHEHTEI, BecoM Bonee 5 rpaMm
Ha BbIBOJ AOJIKHBI YCTAHARIMBATLCA CBOEH NMOBEpX-
HOCTBIO OCHOBAHUA MapajuIeNIFHO MOBEPXHOCTH M-
Tl (cM. puc. 8-7). KoMOOHeHT nosakeH OnUpaThes
Ha:

Onopsl WIM BLICTYIBL, BLINOMHEHHBIE HA KOpHyce
KoMIloHeHTa (cM. puc. 8-7A u B);

CrielnansHo  CKOH(IUTYDUPORAHHBIE  HEYNPYTHE
OTIOpHBIE BRICTYNEI ycTpoicTs (cM. Puc. 8-7C);
OtpenbHble M0AcTaBKA 063 BLICTYNOB, KOTOPBIE HE
BNMOKHPYIOT CKBO3HBIE METATUIMRMPOBAHHEIE OTBEp-
CTHA, HE CKPRIBAKOT COCJHHCHMA KOMIOHCHTA CO
CTOPOHEI [LTATHL.

TloactaBku ¢ onopaMu K 0es BRICTYIIOB NpelHa3Ha-
4eHb! I/ MOHTAXKA BIUIOTHYI K MOBEPXHOCTH IMAa-
Tbl. BbinonHeHue storo TpeGoBaHMA TpenCTABIEHO
sa puc. 8-7B, riue BhicTynarollas KHOMKa paccmar-
puBaeTca Kak ornopa. OnopHblie BBICTYIbI, MOKA3aH-
Hble Ha pucyHkax 8-7C n 8-7]I, mo/mxHBI HMETH Mu-
HUManbHyi BeicoTy (.25 mM. Ilpu ncnonn3opaHuu
YCTp()ﬁCTB B BHMJC OTACNBHBIX NOACTABOK C BbICTY-
MaMM HIH OCHOBAHMI 6e3 BBICTYNOB M YCTAHOBKE
KOMIIOHEHTA TFOBEPXHOCTHK) OCHORAHHUA MAPAIUICHE-
HO NOBEPXHOCTH IUTATBI, MOHTAX IOOMKeH OBITH Ta-
KHM, 4TOOblI OCHOBAHME KOMIOHEHTA HAXOJAWNIOCh B
KOHTAKTE € IUIOCKOCTBI) MOJACTABKH € BhICTYNaMmu
e Oe3 BRICTYNOB. MOHTaX NOMKEH ObITh TAKHM,
4TOOB! BBICTYITbl NOACTABKH MOAHOCTBIO COMpUKAca-
JIUCH ¢ DOBEPXHOCTBIO MeyaTHOH mnatel. [loacTasku
He JOKHLI OBITE MEepeBepHYThl, HAKIOHEHEI HIIU
OMPOKHAYTH M HE JOIKHBI PACMONATATECA TAK, |TO-
Ob1 xaKoi-1160 BBICTYN (MMM MOBEPXHOCTH OCHOBA-
HHf) He coIpukacancs c¢ mnatoifl. KoMmmooHeHTs! He
J0JKHBI OBITH HAK/IOHEHBI, OTIIPOKHHYTBI My OTjie-
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NeHBl OT conpsaracMoil MoBepxHOCTH Ynpyroi mnon-

CTABKH.

=

i

Kasuonews

Karyuika
cofaYLE KOCTE € BB TYHOM KHONKOH
(¢ BEICTY HAMK] HE KOpnYyCe

Hosocre i
1w nba BLIBOAA

Barcryvn

TN

[
T
|

floacransa ¢
BHICTYEAMU

c D

Hoacraaka ©
BRICTYIAMM

©0-2221-8-7

Puc. 8-7 MoHTax ¢ BEICTYIIaMH WIIH [IOACTaBKAMH
8.1.10 Paccesnue Temaa.

Jna pacceaHus Tenna KOMIOHEHTAMH KOHCTPYKLUMS
cGopkn mOmKHA 00ECIeYUTh Takide YCI0BHA, YTOOb
He Oblna MpeBBIIIEHA MaKCHMANbHAs JAOIYCTHMAas
TeMOepaTypa Marepuala 11aThl U KOMIOHEHTA TPH
3KCIUTyaTalldy, PaccesHue Termnma MoXeT ObITh ocy-
ILECTBIIEHO 3a cyeT TpebyeMoro 3azopa MeXay nna-
TOH H KOMITOHEHTOM, WCIIOJIB30BAaHHEM 3aKUMa WIIH
TEMIONPOBOAHON MOHTAXKHOH IUIACTHHBL HITH COENU-
HeHMEM KOMITOHEHTA ¢ TEILTOBOH IIHHOR ¢ TOMGUIEK)
COBMECTHMOr0 TEIUIONPOBOHOrD Matepuana (cMm.
puc. 8-8 B kauecTBe NMpuMepa).

Jrwoboe TeXHUYECKOE pPCITCHHE A1 paccesHMd Terna
MMM YCTPOHCTBO MOJMMKHO TO3BOMATL COOTBETCT-
BYIOIUYK® OYMCTKY JUIS YAANeHWA 3arpsA3HeHH co
cbopkn  (Moayns). TemionpoBoJHBIE MaTEpPHANEL,
HCMONb3yeMble IUTd TIEPCAAYd TEMNa MEKIY KOMITo-

HEHTaMM M TEl00TBOAOM, ACMMKHBI OBITE COBMEC-
THMBI C IpoueccaMi cOOPKH M OYUCTKH.
Komnonentel cBopok (Mony:neil) knacca 3, kKOTOpEIE
N0 TEMTOBBIM MPHYHHAaM TpebyroT obumMpHore mo-
BEPXHOCTHOTO KOHTAKTA C NNATOH HIIH ¢ TEIUIO0TBO-
JOM, YCTAHOBJICHHBIM Ha OUiaTe, JOKHBI OBITL 3a-
LMILEHB] OT TEXHOJIOIMYSCKUX pPacTBOPOB, BO3JCH-
CTBYIOIUMX Ha TEMNONPOBOAHYO NOBEPXHOCTH pas-
nena.

Jlns npefloTBpallieHUS PHCKa 3aXBaTa PAacTBOPOB, 1A
FePMETH3ALMH TIORCPXHOCTH Pasfena oT NoNajaHus
KOPPO3HOHHBLIX M MPOBOIALINX 3aTpAIHEHHH A0JX-
HbI OBITb YKa3aHel COBMCCTHMBIE MaTepHalbl H €
CIIOCOOBL

Ipumenanue: TIONHOCTBIO HEMETANIHYESCKHE MO-
BCPXHOCTH pa3fieNa, CKNOHHBIE K 3aXBaTy KWIKO-
CTeil, MOryT OKa3bIRAaTE HeOIarompusiTHBIE BO3AeH-
CTBHA HA BOIMOKHOCTH H3rOTOBUTENAEH MPOHTH Tpe-
6yeMblil KOHTPONb M3ISTHA HA YHCTOTY OTMbIBKH.

Tennoorsea

TenaoorBox MeaHan
thonsra

PC2TE4R

Puc. 8-8 [Ipumeps! pacceaHus TeIna
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Hpasoi yuacrox
1 aARameTp, na ne
senee 0.8 avaverpa

R
—‘l L— Auzmerp

A. Cranaaprubiii nirnt
“pHMEHEMﬂE! H"iMcch HE CHAEAYCT ACHARTH OT ROHU{A KOMAGHCHTA.
[Kﬂliicl.[ KOMIOHCHTS ONIPCTICHCH € BRIFOMEIHICM MC-
iHCKa Jigforo FEQKPEITHA, FAAN0OC YIETOTHCHHE,
FAREMIE HTH CBapROI wos ua nebore apyroro

[Tprmai y9acTok
1 nmaserp, no ke
setice 0.8 auanerpa

Coapka

= R
40‘ l._ Jscavmerp

B. lfpusapenuneii wirub
Jhis CMOHTHPOBAHHLEX KOMICHEHTOR €O CTaH-
AapTHOH GOPMOH BLIBOTIOR paIMep COCTERIACT
sutHtsmyat GLEMae 1 maxcumys 33,

BRICTYITL)

Mawgc. ARAMCTD BLIBOIA

Munnmazsnstit pagnye (R)

A0 0.8 Mm
or .8 10 L2 mu

Boace 1,2 sy

L zuamerp
1.5 mwamespa

2 anameTpa

G289

Puc. 8-9 HM3rubrr BRIBOIA
8.1.11 Pa3rpy3ka MeXaHHYECKHX HANPAAEHRI.

Ecnn npenycMOTpeHo cHATHE HAOpDHKEHWH, TO KOH-
TAKTHBIE MIIOIIAAKH M KOHTAKTHl JOJDKHEI OBITE pac-
NONIeKEHbl TaK, YTOObl KOMIIOHEHTBEl MOMIH ObITh
CMOHTHPIOBaHBI MM M3rMObl WX BBIBOOOB MOTIH
6bITh BBIMOIHEHBI TAKHM COCOOOM, uToOBl OHH He
MOTYTH TIOABEPraTh TMepeHaANpPIKEHHIO TPaHHLY pas-
fe7a BHIBOAA C KOMIIOHEHTOM B YCIOBHAX BO3AEHCT-
BUS OXHIACMBIX TeMMEpaTyp, BHOpauMm W yaapa.
Ecnu paguyc uzruba BRIBOAa He MOXKET ObITH Bbl-
IIOJIHEH B COOTBETCTBHM ¢ TpeboaHusamu puc. §8-9,
TO A JOCTHXEHUA MPOEKTHBIX 33434 H3ruObl BI-
BOJOB AOMKHLI OBITH JIETANBHO [PEACTABIEHBI HA
cBopoTTHOM HepTexe.

BriBoabl KOMIIOHEHTOB, YCTAHOBISHHBIX CBOHMH
KOpAYCaMHM TOPH3OHTANEHO BIVIOTHYH K TIeYaTHOMH
IarTe, OOJAKHBI OBITE CMOHTHPOBZHE! CIOCOBOM,
KOTOPBIH TapaHTHPYeT, YTO pasTpy3Ka HampsKeHHS
HE YMEHBIIWTCH WM HE CBEIESTCA HA HET FATeNbIo
MpUIIOs B H3riHdax BEIBO/A.

BriBosibl He JomKHBI GOPMOBATECE ¥ KOpPITYca KOM-
TIOHEHTA WJIH MEX/Y KOPIYCOM KOMIIOHEHTa H Me-
CTOM CBAPKH BBLIBOJA. BBLIBOJ KOMIIOHEHTA, BHIXO/S-
WA 13 MecTa YILTOTHEHWS B KOPITYCE, WIH CBApHOH

87

BHIBOJ 10 Hauana pajuyca u3ruba mouken OnITh
NPAMOTHHESHHBIM, KaK MOKa3aHo Ha puc.8-9.
Tpebosanus, npejcrasnedssie ua puc. 8-9 u 8-10,
AOMKHET OBITH BBUNOJHEHB! [N NPeIOTBPaLIeHHA
BOAMMKHOTO TNOBPEXACHNA KOMIIOHEHTd, 0COOEHHO
KOMITOHEHTOB B CTEK/IAHHBIX KopnycaX. [1pu Buibope
KOHGUIYPAUWKY BHIBOOA CHEAYET YMHTBIBATE BO3-
MOXHOCTH OCHACTKM. JII8 KOMIOHEHTOB, KOTOpLIE
HE yCTﬂ.HaBJIl/lBaEOTCﬂ HeﬂOCpe,IIGTBeHHO Ha rmaTy,
PEKOMEHIYETCA MCIOB30BaTh MPOKIAAKA N0 KOp-
nyca KOMIOHCHTOB.

Komnonenter 8 DIP xopmycax, ycTaHOBIEHHEBIE HE-
MOCPEACTBCHHC HA TEIIOOTBOIANIME PaMKH, Kak
ommcaro B 8.1.10, MoryT BKIMOYAaTh CpeACTBa pas-
FPY3KM OT MEXAHMYECKMX HANPMHKEHHHA.
IpHemieMbIM METOOOM AN pasrpy3kd MexXaHHde-
CKHX HANpDHKEHHIA ABMASTCA BKAIOUEHHE MEXAY Ter-
NOOTBOIAWEN paMKOH M MeYaTHOH NnnaTod npoknag-
KM M3 [MONAT/THBOTO MaTepHana A0CTATOYHOH TOMUIH-
el (06prapo 0,2 MM) JUTS KOMIMSHCALMK YCHITHIA,
00YCNOBIEHHEIX HM3MEHEHHEM Temmeparypbsl. MHO-
rue THOKMe NpoKI1afovHble MaTepUana MOrYT UMETh
HU3KYK) TEMIIEpaTypy CTeKIoBaHuA Tg M BBICOKHE
mapamerpel KTP, nepenagas Gonbine HanpaxkeHHH,
qeM NOpH  OTCYTCTBHH — NPOKIAAKH  BOOOUIE.
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Iracrvaccosan
Marepuana npok-

rajika
JALKH COCTHHEN lsacrmacce-
43 € RAATOMH E g Ban orapa
PC-2221-8-10

Puc. 8-10 Tunmrunsie KoHGUTYpalHK BEIBOJOBR
8.2 OcHoBHBIe TPpeOOBAHHA K COSIHHCHHIO, 8.2.4 PaceMoTpeHHe BONPOCOB NANKH.

8.2.1 MoHTaX B CKBO3HEIE OTBEPCTHSA, KOHCTIJYKTOp JOJIKSH BOLITh ¥BCPCH, YTO [IPpUMCHAC-

Hna apromarnyeckoit cOOpKH nnar ¢ KOMIIOHEHTAMH,
BBIBOIEI KOTOPEIX MOHTHPYROTCA B OTBEPCTHS TLTATEL,
AomxeH OBITH CIENMaH cheuHanbHBIH pacdeT nas
obecnevYeHns NOTTYCTAMEIX 3230p0OB NPH BCTABKE BEI-

BOYOR KUMODHERTON B OTBOpCTAS: 1 UX QUIRALNE OMM3koll K TeMneparype OaHKH B TedeHHe Oonee
Cw. puc. 7-1, 8.3.1 u IPC-CM-770. petyp

MBIE KOMIIOHEHTH ¢nOCOOHBI BHIIEPKHBATh TEMIIE-
paTypy TailKd, HCHONB3YEMYI0 B TIpoleccax cOOpKH.
X0TA KOMIIOHEHTHI MOIBEPraloTcs 3THM TEMITepaTy-
paM B OTHOCHTENIBHO KOPOTKHH MNepHojl BPEMEHH,
TEMIEpaTypa KOPIYCOB KOMIIOHEHTOB oOcTaeTcd

NPOOCIDKHATENRHOIO IIEpHOda BPEMEHH. l'[oaTomy

8.2.2 IloBepXHOCTHLIH MOHTAK.

KOHCTpYKTHBHBIE OTpaHM4eHHA NOJKHBI 3a]aBaTh CIEAYIOMHX THIHYHBIX YCI0BUil NPOBeAeHUA TEXHO-
COOTRETCTBYIOIME OOMYCKH (3a30pBI) HA MECTONo- JIOTMYECKUX MPOLIECCOB:

AOKEHUE KOMITOHEHTOB /U aBTOMAaTHYECKOTQ MOH- Tlaiixa sonnoii (260°C B TeueHue | MuH.)

TaxkHoro oBopynOBaHHS, UX TPABMIBHOH OpHEHTA- [Taitka IOBEPXHOCTHO-MOHTHPYEMbIX KOMIIOHEHTOB B
OUH M JOMYCKaTh AGCTATOYHBIE 3330pB! ANS MOHTAX- naposoii daze (216°C B Teuenne 4 MHH.)

HBIX TOMOBOK aBTOMATA-YCTAHOBLUMKA KOMIOHEHTOB IToBepXHOCTHO-MOHTHPYEMEIE KOMIIOHEHTBl B IpY-
(em. IPC-SM-780). 3asoper momkHB OBITE mpeny- rux nponeccax (225°C B Teuenue 1 MuH.)

CMOTPEHB! 115 06ecmeYeHHs BO3MOXKHOCTH KOHTPOA Ecniu npoekr orpaHuvHBaeT ohHIHATLHOE pazperle-
HAAHBIX coenuHeHHit (oM. IPC-SM-782), HHE Ha MOHTAX KOMIIOHEHTOB, HECTIOCOOHEIX TIPOTH-
8.2.3 ChopxH co cMELIAHHLIM MOHTAMKOM. BOCTOATE TEMNEpATYpaM maiku, TO Takue KOMMO-

[lapameTpbl KOHCTPYKUMH 118 ABTOMATHMECKUX
NpOLIECCOB, MCNOMb3yeMble Kak AJA [OBEPXHOCTHO-
MOHTHPYEMBIX KOMIIOHEHTOB, TaKk H /IS KOMIIOHCH-
TOB ¢ BEIBOJAMHM, YCTAHABITHBAEMBIX B OTBEPCTHA,
TpeOyIOT CneUHaIbHOTO PACCMOTPEH s KOHCTPY KLU
JUIR TOrO, 4YT0OB KOMIIOHEHTHI, COOpaHHbBIe HA [ep-
BOM 3Tane cHopky, He cO3TABAIM MPEIATCTBUH MOH-
TaXHBIM rOJIOBKaM ABTOMATOB Ha BTOPOM 3TallE.

[Ipyn pasMeleHHd KOMIIOHEHTOB JO/DKHBl YUHTBI-
BaThCA MEXaHWYECKHE VCHIHA, KOTOPBIe NpPHKIajbl-
BAOTCA K IUIATE MOHT@XHLIM 00OpyZOBaHUEM, 3a
CHET pa3MELICHH 10 BOIMMKHOCTH KOMITOHEHTOR Ha
onpefeneHHBIX Y4YacTKax ¢ TeM, 4Tobbl HAa BTOpPOM
3TANE YCWINA MOHTaXa/pasMenICHIA He Bo3AeHCTRO-
BNy Ha paHHee BbINTONHEHHBIE NASHLIE COEMHHEHHS. 8.2.5 CoeaHHUTEIH H MEHKCOLHHEHHSI.

KanBEHOIQ OILIABICHHA.

KOMMNOHCHTEI BXOAAT B BONIHY MPHIIOA.

BRIGOP KOMIIOHEHTOB OCYIIECTBIETCS € YHETOM

HEHTHI J0JIAKHBI OBITE CMOHTHPOBAHE! B MOJYJNE H
3amasHel BPY4YHYI0 (B KauecrTBe OTHENBHOH omepa-
LK) WM DOGKHBI ObITE MOABEpPTrHYTHl 00paboTke ¢
HCIIONB30BAHHEM TEXHOJIOMHYECKOro npouecca Jio-

IoBepXHOCTHO-MOHTHPYEMEIE KOMITOHEHTEIL, yCTa-
HAB/IHBacMEIC Ha 00paTHYY CTOPOHY TeyaTHoll nna-
ThI cBopru (MOAYNA) U NpefHA3HAYCHAbIE A1 NafKkA
BOJIHOH, AOMKHBI BEUIEPKHBATE NOTPY:KEHME B pac-
nnag npunos npu 260°C B Tedenne 5 cex. Kpome
TOro, NpelBapHTENbHBI Harpes OrpaHH4eH 4yBCT-
BUTENIBHOCTBIO OCHOBAHMA TINIATHL, HArperoil 1o
120°C, k TepMmoyJapy, KOTOpBIH BO3HMKAET, KOra

OuHuM M3 INTABHBIX MPECUMYLIECTE TPHUMEHEHHA MO-
I[yIICﬁ Ha TIEYATHBIX MIATaX, B [MPOTHBONONOKHOCTE
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LpPYTHM THMAM MOHTAXKA KOMIIOHEHTOR M crocofoB
MEXKCOSAHHEHNH, ABngeTca ux cnocoduocts obecne-
unth yooOcTBo obcnyskuBaHuA. CoeXMHHUTENH cIy-
%ar Ang  obecnedeHMA  KENmaeMoM MeXaHude-
CKOM/3NEeKTPUYCCKOR CRAZM MEXIAY MOAYISMH HA
NEYATHBIX [1aTaX WIM MeXay MOOVIEeM H OTAelb-
HBLIM [IPOBOAHBIM MEXKCOSIUHEHUEM (3KTYTOM).

I"abapursl U Bec NAATHI ABMSLOTCA BaKHBIMH (axTo-
paMn npd BRIOOpE KPenexa COSNHHUTENA W IIPUHIA-
THH pelleHysa 0 TOM, OyJeT JH IIaTa MOHTHPORATHCA
FOPU3OHTANBHO WIH BepTHKansHO. B pacnpoctpa-
HeHHOH MPakTUKE COCAMHHUTENb YCTAHABIHBASTCA Ha
MaTCpHHCKOﬁ iare WJiaW Ha [U1are 6J'10KOB HIIN CTO-
€K, 3aTeM B COEAMHMTENb BCTABNAETCA IU1ATA € yCTa-
HOBJICHHBIMH KOMIIOHEHTAMH (MOAYJIB), JUIA 4ero
HCITOJIR3YOTCH COOTBETCTBYHOIIME HANPABIAIOUIHE U
yeTpoiictBa kpemnieHus. B ocHosHom, ecimu cOopka
(Mogy”h) IOEBEpTaeTCA 3HAYNTENEHOM BUOPALIMH, TO
nnara A0JIXKHA 6blTb CKpBHﬂEHa C COCHUHHUTCIIEM HIIN
3aKpETUIEHa APYTHMH MEXaHHYECKMMH CpeicTBaMHU
L1 00ecneycHu MEXaHNICCKOro COWICHCHHS.

CoeavHHTENHM MOTYT ObITh CMOHTUPOBAHEI HA IIeYaT-
HOM Mare naikodt, cBapkoil, ofxaTveM, 3aNpeccoB-
KOH U ApyruMH cnocobamu. BeIBOgb MOTyT Hpoxo-
AWTE YEpPEe3 OTBEPCTHA ILIATE! WM KOHTAKT MOMKET
OBITH BEIMONHEH HA KOHTAKTHBIX IUIOMAAKAX, PacIio-
JNoKeHHBIX Ha mnare. Orseperust B riate MoryT ObITh
METAVTM3HPOBAHHBIMH WIH NMPOCTO NIPOCBEP/ICHBL.
Tounsiii Meton ByeT 33BUCETH OT KOHCTPYKUUU CO-
CMMHHUTEIA.

8.2.5.1 Opunounnie coeanuuTend. OIUHOUYHBIE
COGIUHHTENN MPencTaBNslT coboil IUTENCeabHbIe
pPO3CTKH W MPEAHAZHAYESHBI I CBA3M MEXOy neqatr-
HO#H INaTo¥ ¢ KpacBBIM COEOMHHUTENEM M €ro OKpy-
Karoued cpefoi.

Tlpu HH3ZKHMX YpOBHAX CHUCHaNa, MOOBTOpALoLEiics
CTHIKOBKE MY HeONaronpuaATHEIX BHEUIHHX YCIOBH-
fX KOHTAKTHL I0/DKHB] ObIThH NOKPBITHL 3010T0M. Jns
OJHO3HAYHOTO OCHOBAHMA COHJICHCHHS TOPLESBOID
COEIUHATENA TIEYATHOH MIaThl ¢ OTBETHBIM COCHH-
HHTEIeM, H3 KOHTAKTHOM HOJIE TOPUEBOro COcAMHH-
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TENA TINaThl J0JKEH OBITh MPEAYCMOTPEH K0T (CM.
puc. 8-13).

8.2.5.2 IpyxpanHble cOeIHHATEJNH. PAgHnie co-
SOWHHUTENH MOTYT ObiThb CMOHTHUPOBAHBI C MNONHBIM
CONMPUKOCHOBEHMEM (BILTOTHYH)) € NEYATHOH MIaToH.
CoeauHuTENH, MOHTHPYEMBbIE BIUTOTHYHO K MedaTHOH
narte, AOMKHB ObITh KOHCTPYKTHBHO TAKUMU, YTO-
6b1 00ecedHTh CHIDKEHHE MEXAHHTECKITX HampsaxKe-
HHI B KODIYCE COSIMHHTENA H HMETh MOJIOCTH (BH-
OHMBIE WIH CKPBITHIE), KOTOpbIE NPEAOTBPAILAKT
SIOKHPOBKY METANNH3UPORAHHBIX OTBEPCTHIA.

8.2.5.3 TopueBbie COSANHUTENH NEYATHLIX ILIAT.

ToplieBble COSAMHUTENH HCMONBRYIOT OOUH Kpakt
Mne4aTHoH MNaTel, KakKk AM3JICKTPHYCCKYH) BHIIKY C
MEYATHEIMI METATUTHUPOBAHHBIMU IPOBOJIHUKAMH B
Ka4eCTBE UITBIPCBBIX KOHTAKTOB. MakcHManbHEIR
pazMep WHPHHBI Kpas (BBICTYNA) MEYaTHOH IIATH,
KOTOprﬁ COYNCHACTCA C OJAVMHOYHEBIM COCJIHHUTCIICM
(“T” na puc. 8-11), He nomxen 6vITL Gonblle MUHH-
MaNbHOH BeMHYHHBI TIPOXOAA OJHHOUYHOTO COCAMHH-
tena (cM. 5.4.3 qna uHGOpPMALMH O PHCYHKE TIeHaT-
Horo coeauwuurens). Kpome toro, ama obnerdenus
COUNEHEHWA M TpeJOTBpALICHHA HEXeNaTeaTbHOro
H3HOCA WIH MOBPeKAeHHS IUIaThl HeOOXOOUMO Ipe-
AyCMOTPETh CHEeLHANbHYI0 00paboTky BRICTYIA IUTa-
Thl AJI1 AKKOMONALHH COMPAracMbIX KOHLEBBIX KOH-
TAKTOR IUIaThl ¢ OJHHOYHBIM COEOHHHMTENEM. JTa
00paboTka BKIIOYAET CKALIMBAHWE HANPABMAIOWETO
Kpas ¥ YT7OB BeICTYNA Tiatel {(cM. puc. 8-12). Pas-
nUYHEBIE (OpMBI BRICTYIIE, TIOKA3aHHBIC HAa pHAc. §-12,
JOMYCKalOT BO3MOXHOCTH BBITIOHEHHA KaK COeOU-
HEHHMsd, TaK H paspeiBa (pasMeIKanmusa) nencH OJHUX
nepen ApyruMu. HanpuMep, nogady OHTaHHA 10 BhI-
NOMHEHHA CHTHANLHAIX COETWHEHH.

st MpaBHABHOTO COMISHEHHA [UIATHI ¢ COSQMHHTE-
€M Ha KOHTAKTHOM IOJEC KOHLCBBIX KOHTAKTOB ILIIa~
TBI JOJKEH OBITH NMPegyCMOTPEH KIIFOY B BHIE MPO-
pesy B nnare (cM. puc. 8-13).

Mpu HU3KUX YPOBRHAX CHTHANA, NOBTOPAOIIEHCA
CTHIKOBKE MNM HeOIArONpUATHBIX BHEIIHUX YCIOBH-
AX KOHTaKTBl HOOMXHEI OBITE MOKPBITE 30JI0TOM.
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Honyck, Henonsiyemeli |:|_
JUIA STOLG MEMEenTa B0

weH GuITh YBA3AH © lonyC-
KOM H& PaCHonomeHue
MPOBOASLICTS PHCYHKR

PC22218-8-11

Puc. 8-11 IlpocrasneHue AOMyCKOB ANA Kpas [1NaTs!

; =4
Cxoce Topuepas &
¥rna packa

Cuxoc
BMICTYIIA
Croc
BHICTYNA
G- 215440

Puc. 8-12 dopmbl HATPABNAOLIMX CKOCOB

8.2.5.4 IlapHble KOHTAKTHBIe coeaHHHTenH [lap-
Hble MHOTIOKOHTAKTHEIE COCIMHHTENM COCTOAT M3
CaMOCTOATE/IBHBIX MHOTOKOHTAKTHBIX INTRIPSBOH H
poseTouHoil gacTeil. OGBIMHO, XOTA U HE BCeraa, po-
3eTOYHAN YACTh ABIACTCA HEMOIBIKHOH HacThiO CO-
SAHHUTENS, KOTOpas MOHTHPYeTca K Kpocc-Iare
(MaTepunckoil wiate) WK waccu (cM. puc. 8-14).
Kaxknas NoNOBHHA COENMHUTENS MOKET UMETH LITHI-
PeBBIE WIM PO3eTOYHbIC KOHTaKThl, Jna OesonacHo-
CTH pO3eTKa OOBIMHO COIEPXKHUT KOHTAKThI-FHE3Ta
31EKTPOTTHTAHHA.
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Puc. 8-13 Tunoroe ycTpoHcTBO K044

B.2.5.5 TapHrie cOeJHHHTENH ¢ JHCKPETHBIM
KoHTakTaMH. [lapHBle COCIHMHHTENN ¢ OUCKPETHEI-
MU KOHTAKT4MH COCTOAT M3 MHAMBHAYANbHBIX LIThI-
pPeBBIX H THE3HBIX KOHTAKTOB, CMOHTHPOBAHHBIX
HEMOCPEACTRCHHO Ha MevYaTHol riaTe, obbiMHO 6e3
OIPECCOBAHHBIX THANEKTPHUSCKAX HEMEHTOB.
8.2.5.6 TopueBble ajanTepHbie COEAHHHTENHN AAA
Me4aTHBIX MAAT. TOpLeBble afanTepHble COSAHHH-
Tequ i TMEYaTHBIX IIAT MOTYT HCIOJb30BATHCH
BMECTO MEYATHBIX/30J0UEHBIX NMPOBOSHMKOB B Kaue-
CTBE IOTHIPEBBIX KOHTaxTOR (cM. puc. 8-15). DtH co-
eQHHUTENH HMCKIIIOYA0T MHOTHE NpobneMs!, CBA3aH-
HBIE C TOPLEBLIMH NECYATHBIMM COEAMHHTENAMM, Ta-
KHMM KAaK W3MeHEHHE TONRIMHBI Ie4aTHOH IUaTe!l H
KopoOnenne mnatel, I[IpuMeHeHNe anantepHex co-
enuHUTENEH He Tpebyer cmenuanvhoil obpaborku
NEYATHON NNAThl, T.€. 30N0YEHHA KOHTAKTOB HIIH
CKAUIMBAHMA BBICTYIA HA IEYATHOM nnare.
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BaHo ObITE yBepEHHBIM, YTO METO/l MOHTAXa obec-
Me4HBAET JOCTATOYHYIO MPOUYHOCTh, YTOOBI HpoTH-
BOCTOATE YCHIIHUAM COYICHCHHSA K PACCTBIKOBKH.,
Koraa ogHa 4acTe coelMHUTENs CMOHTHPOBAHA Me-
TOJOM 3allpecCcOBKH Ha MeqaTHoH miarte 3ajiHed ma-
Henu (Kpocc-Tulare), To Kpoce-niaTa DoKHa ObiTh
CMIPOEKTHPOBAHA B COOTBETCTBUH ¢ yKazaHuamu [PC-
D-422.

FHH
4 i idi
r' ..“:_.l'ﬂ

| Prm————

T~
P

T = = — - —— > — T

BC.ZY6-448

Puc. 8-14 [Tapueiii coeguHuTENS

PC-275-4-47

Puc. 8-15 TopueBoii agantepHbIil coeQUHUTENE A
TeYyaTHOH NNaTkl

8.2.6 Kpenexnaa apmarypa.

MecTomonoxeHne H OPHEHTAlNA KpemeXKHoH apma-
TYpBl AOTKHEI OBITE yKazaHel Ha c6OpovHOM vepTe-
e 1A TAaKHMX NIeMEHTOB KaK 3aKIernKH, BUHTHI,
maiobl, MTPOKIANKK, rafiku U jepkarend. B texnn-
4eCKUX TpeOOBAHUAX H NpemyNpekKIeHHAX AONKHBI
OBITh yKazaHbl YCHIHA 33TDKKH, YTOOBl MCKIHYHTH
HeanekBaTHYI0 WIH HeOpexHylo cBOpKY KOHCTpYK-
UuH WiH ee QyHxkuuoHuposaHus. [IpuMenenue kpe-
NEeXHONH apMaTyphl OOKHO YAOBIETBOpATh Tpebo-
BaHHMAM 3TOTO pa3lena K IeKTPUYeckoMy 3a30py.

8.2.7 YenaureaH #eCcTKOCTH.

Veumurenu #ecTKOCTH BCTPOEHBI B MEUATHYH) THIATY
s obecriedyeHUs KECTKOCTH cOoOpku (Momynsa) H
NpeJOTBPAILEHHS M3rHOa CXeMBL, KOTOPbIH Moxer
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BEI3BATE 0OpA30BaHHE TPEWIHH B MPUITOE ¥ MERHOMN
¢onbre mop nelicTBUEM MeXaHWYECKHX HATPIKECHITH.
YCUTHTERH KECTKOCTH MOTYT OBITH H3rOTORICHBI M3
AIOMUHUA, CTANH, HMEILIUX COOTBETCTBYIOIEE 34-
LWIATHOE IMOXKPBRITHE, apMHPOBaHHBIX TINTACTHYECKHUX
HIIH BONIOKHHCTEIX MaTepHANOB. Y CHIMTENIH KEeCTKO-
CTH MOTYT MNPHKPEIVIATLCA K IUlaTe Oaikod Ham ¢
NOMOLIBI0 Kpereska (3aKnenok, rack u 6onros). Ecin
YCHJIMTENY JKECTKOCTH NPUIIaHBAIOTCA K INaTe ¢ He-
MOL30BAHUEM TIPOLECCOB OMNABNEHHA IPUNOA, TO
nnata oOBMHO JOMkHA OBITH 3aKperieHa B TNOCKO-
cT# npucnocobNennii ANA ONIaBneHUA MPHITOA.
CooTreeTcTBYIOMME (MM3UUYESCKUA M 3NEKTPHYSCKUH
3a30p No/KkeH ObITh oOecreyeH MEXITY YCHITMTENAMH
KECTKOCTH, NMPOBOJHUKAMM ¥ KOMIIOHeHTaMU. Tam,
rae COOTBETCTBYIOLIMH 3a30p B CXeMe€ HE MOKeT
Obith ObecneyeH, AOMKHBI HCTIONB3ORATHCA BOJIOK-
HUCTHIE HIIH [UIACTMACCOBLIE HROMATOPEL.

IMpH M3roTOBNCHHN NMEYATHEIX [TAT OOIBITHX pa3Me-
poB MHorma Habmriogaercs HMIrHG W CKpy4YHBAHHE
nnarel. Mx Benu4MHa MOXKeT 0OLIYHO PEryJIHPOBATH-
Cs 3a cueT COATAHCUPOBAHHOTO pacTipeeneHus Me-
TAIIMYECKHX CIIOER B MHOTOCTORHBIX Me4yaTHBIX
INIaTax H KOHTPONEM Mpolecca U3roTosneHus. On-
HAKO JKCIEPUMEHTAIBHO JOKA3AHO, YTO CHMKEHUE
CTeneHH H3THOA OGONBIIMX HEMETATMIMPOBAHHBIX
TiaT, 0coDEHHO NMPH MalKke ONJJaRNeHAeM B MpoLecce
cGOpKN, MOKHO TapPaHTHPOBATh MPH MCIOJIB30BAHHN
CHELHUAIBHOIO YCUIIHTENS KECTKOCTH.

[Ipy NpoeKTHpOBAHHH [UTA OMPEIeNeHHA MeXaHUqe-
CKHX XapaxTepuCTHK MATEPHANA, MPUMEHACMOTO 1A
YCUNEHHMA KECTKOCTH, MOXET MCMONB30RATHCH Clle-
AYHICE BBIPAXKCHUE!

> E'W’ Wola+5)

I 300Z
E = moayne KOHra Marepuana yCHIHTENA RECTKOCTH
(dpynt/moiim®)

I = MOMeHT HHepLHH (GyHT/ aroiiv’)

E' = MoZynb ynpyrocTd MaTepHaga OCHOBAHHA Tie-
uwaTHOM raTsl npu crube (Gyut/monm’)

h = TomtMua nevaTHO MNATH (TH0¥M)

Wo = HCXO[HOE OTKIOHEHHE MSUYATHOMH TUTaTh! H3-3a
n3ruda (aroim)

4 = pa3sMep [e4aTHod MNaThl B HAPABJISHUH M3ruba
(moiim)

Z = JgomycTMMoOe OTKIOHEHHME MEYaTHOH IUTaThl Mo-
CIJTC BBCICHUA YTEMEHTA KECTKOCTH (JI10¥iM)

A1 HeMeTannu3npOBaHHBIX I€YATHBIX MAaT (o0biu-
HO cO cropoHod Oonbuie 230 MM, W3MepeHHOH Ha
CTOpPOHE COSAHHHUTENA INEeYaTHOH IUTATHEI) JIOMAKHO
ObITE MpPETYCMOTPEHO BBEdEHHE NOTONHUTENEHBIX
WIEMEHTOB KECTKOCTH. [T NpaBMILHOIO KOHTAKTH-
POBAHHMA COSOMHUTENA MevYaTHOM Marsl, 3MEMEHT
JKECTKOCTH JOMKEH NMPHMBIKATE K COENHHHUTENIO TIe-
YATHOH [LNATHI.
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8.2.8 KoHTakTHbIE IIGIIAAKH I8 PACILIIOLICH-
HEIX KPYTJ1bIX BEIBOIOB.

PacmnioieHHble (pacueKkaHeHHBIE) KPYTIbIE BBIBO/BI
JIOTDXHBI MMETh KOHTAKTHBIE [UIOILIAJKH, KOTOpPEIE
ofecrneyar pacnonoKeHHe IMATKK M KOHUA BbiBOAA B
COOTBeTCTEBHM ¢ puc. 8-16. BriBong u pasmep Kon-
TAKTHON IAOLIATIKH TOMHb! ObIThH CNPOEKTHPOBAHEI
Tak, yToObl HMETh MMHHMMATEHOE GOKOBOE CBHCAHHE
BeiBona. (Jlna wzgenus kjaacca 3 NpPH HROTOBIEHHH
JOMyCKaeTes CBHCAHHE 0 Y4 JHAMETPa BBIBOAA).
[Mpou3BoACTBEHHEIH JIONYCK Ha BBICTYIIAHHE TOpIa
BEIBOJIA 33 Npefdenbl KOHTAKTHON MAOIIAAKH cYHTa-
eTcAd MPUEMIIEMEIM, €CIIM OH HE HApylIaeT MUHH-
MaNbBHOrO PAcueTHOTO PACCTOSHHA MEXAY NpOBOJ-
Hukamu, Ecny mpHMensioTes paciullolieHHBIE BRIBO-
IBl, TO TOJIOWHA PACTUTFOLIMBAHHA HE JOMKHa ObITh
MeHee 40%  wucxomHOTO — AMameTpa  BbIBOJA
(em. J-STD-001).

8.2.9 llasieMbie KOHTAKTBI.

TTasieMple KOHTAKTHI B BHAE OOHHAPHEIX /CIBOCHHBIX
KOHUEBHKOB MM  OQMHAPHEIX/MHOTOCEKIIHOHHEBIX
“BallleHOK” MOTYT NPMMEHAThCA A7 obnerveHus
MOHTaKa KOMIIOHEHTOB, [POBOMOYHBIX INEPEMbIYEK,
BXOTHOTO/BRIXOAHOTO 31AeKTpoMoHTaxka u T.4. Ilpo-
BOJA WIH BBIBOJbI KOMITOHEHTOB JOJIKHBI ObBITH
OpUNasHbl K CTONOMKAM MasHbIX KOHTAKTOB.
JlemecTKH H MasHbiE KOHTAKTBI DOJDKHBL COOTBETCT-
BOBATH KOMIIOHEHTAM U JOJKHEI ORITE YKa3aHbI (3a-
naHbl) B ¢6OpO4HOM HepTexe MOIYNA WIH mojachop-
KH,

8.2.9.1 MexanuiueckH 3aKpellIeHHBIH KOHTAKT.
TMasgeMble KOHTAKTHI, KOTOPBIE HE COENHHEHBI ¢ Mpo-
BOJIAINAM PHCYHKOM HNH MEIHBIMH [0BEPXHOCTAMH,
MOMKHBL UMETH pazBajiblloBaHHkIf duiaHel (cM. puc.
8-17A).

8.2.9.2 J1eKTPOMOHTANHEIN KOHTAKT.

Jlns mevaTHBIX AT Winr ¢O6opok Ha MEYaTHBIX TTa-
Tax (Momgyneil) naseMele KOHTAKTHI J0KHBI HMETh
KOHCTPYKUHIO ¢ OypTHKoM, MOKa3aHHYIO Ha puc. 8-
17B, Kourakr gomskeH OBITE TPHONM3HTENBHO Mep-
NEHAHKYIAPHEIM K IIOBEPXHOCTH IUIAThl H MOMKET
ceoboaHo Bpamathes. [IlnockoeTs GypTHka goJiKHA
OLITH YCTZHOB/IEHA HA MaTepual OCHOBAHUA NedaTt-
HOM IIaTel, a HE Ha 3a3eMITAIOLIHE MOBEPXHOCTH UMK

92

KOHTaKTHBIC [Uoagku. Paspaneiopaniasg oTbop-
TOBKZ A0Ji3KHA OblTh CQOPMHpOBaHA B Opelenax yr-
na ot 35 no 120° u JoMbKHA BRICTYMATh Had MOBEpX-
HOCTBE) KOHTAKTHOM miowanku B mpenenax 0.4-1.5
MM, obecrieuuBas cobmoneHne TpeboRaHWA K MUHU-
MaTbHOMY WNIEKTPUHECKOMY 3a3opy (cM. puc.8-17B),
npy 3TOM JHAMETP Pa3BalbLOBKKM HE JIOIDKEH IIpe-
BBILIATH THAMETP KOHTAKTHOM IUIOLUATKH.

KoHTakTEl 10MXKHBI MOHTHPOBATECA TOJIBKO B HEME-
TANIH3UPOBAHHEIC OTBEPCTHA WM B METAIW3HPO-
BaHHbIE OTBEPCTHA AT TUNA 2 Ha HeQYHKIIHOHAND-
HBI¢ KOHTAKTHBIE TUTOMIAAKH CO CTOPOHBI PasMElle-
Hus komnouenroB (cM. puc. 8-17B). Ecnu cymecr-
BEHHO, YTO KOHTAKT MpPUMEHAETCH Ia HHTepdeiic-
HOIl CBS3M HA ILIATaX THMA 3-6, TO MCOOIB3YIOT KOH-
CTPYKHIMK) CABOSHHOTO OTBEPCTHA, BKIOYAIOIIETQ
METANIH3HPOBAHHOE OTBEPCTHE, KOTOPOE /0JIKHO
COEMUHATECA ¢ OTBEPCTUEM C KOHTAKTHeH mnouag-
KO Ha CTOpoHe mnaiiku (BOMHOI) NMeYaTHOH ILTaTh!
(cM. puc. 8-18).

8.2.9.3 Iipucoeaunenue
KOHTAKTAM.

B cnyuasx, korga fonee, 4eM OIHMH TPOBOJ MPHCOE-
AMHAETCH K KOHTAaKTy, TO MpoBoji Haubombliero
jJnaMeTpa JomKeH ObITH CMOHTHPOBAH HA HIDKHIONW
4ACTh CTOMKHM-KOHTaKTa juin olnerdeHus gopaboTku
¥ PEMOHTA.

Ha ka®ayro cekuHio pa3JBOCHHOr0 KOHTAKTA-CTORKH
JomKHO ObITE CMOHTHpOBaHO He Bonee, YeM TpH Co-
enuHeHud. Kaxk HCKMIOY¢HHE, CrnelHaTbHO CKOHCT-
PYMPOBAHHAA KOHTAKTHaA LIHHA MOXKET HMeTb Oo-
Jee, YeM TPU COCOMHEHUA TIPOBOJIA MM BbIBOJOB Ha
cexumo {Oonee noapodHYr HHGOPMALMIC CM. B Ha-
CTHbIX CTAHAAPTAX).

NpPOBOAOB/BBIBOOB K

8.2.10 JemecTKH.

TpeGopaHua Npu HCIIONB3OBAHHH JICIIECTKOB HA fie-
YaTHBIX IUIATAX AHATOTMYHEI TPeOGoBaHUAM ANA mas-
HBIX KOHTAKTOB.

YCIOBHA TI0 WX MPUMEHEHHIO TOMKHBI OBITE YKa3a-
HBL B cOOPOYHOM HEpTexeE.

Hntepdeiicapic COeNHHEHHA He HONKHBI BLIMOJ-
HATBCA € IENeCTKAMH. JIenecTKy, YCTAHOBNCHHEIC HA
MEKTPHYECKH (DYHKUHOHANEHYH KOHTAKTHYHO IIIO-
ALKy, J0MKHBl IMETH pa3BalbLOBaHHbIR diaHel,
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Puc. 8-17 MoHTaXkHbBIi KOHTAKT, MM

§8.2.11 CnenuanbHble COLTHHEHHUA.

8.2.11.1 lipoBoaHble NEPEMBITKH.

WHorga MoXeT BOSHHKHYTb HEOOXONMMOCTh BK/IHO-
YHTh TPOBOHOE COSAHHEHHE OT TOMKH K TOHYKE HA
IeYaTHOH TIaTe Kak eMeHT KOHCTPYKUMH. Takoe
COeMHEHHE JOMKHO PACCMATPHBATECA He KaK YacThb
NEYaTHON MiarTel, 2 KaK 37eMeHT mpougcca cO0pKH
I1aThl, T.€. KaK KOMIOHeHT. CneNoBareibHe, npH-
MeHeHUe TIPOBO/THEIX NepeMBIMEK JOJKHO OBITE Yka-

3aHO Ha cOGopodHOM ueprexe Mopylist (cbopke Ha
MNEUATHOM riare).

[TpoBogHEIE MEPEMBIYKH AOIAHb] 3aKAHYMBATBCH B
OTBEPCTHAX, HA KOHTAKTHBIX TIIOWIAAKax WIM Ha
KOHTakTax. [IpoBOIHEIC MepeMbiukU He SOJKHBI
Pacnonararbcsa Hai WIH NOM OPYTHMH 3aMEHACMBIMH
KOMITOHEHTaMHM (BKIIOYAs. HEM3O0NHPOBAHHBIC TIPORO-
NOYHEIE COSRHEHHS ).

MposonHble MepeMBIYKM AOMAKHE! ObITh [OCTOSHHO
3apMKCHPOBAHBI Ha MEUATHOH IMNaTe ¢ MHTEPBAlIOM,
HE npeBbiualouM 25 mMM. [IposoaouHsle nepeMsrd-
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KH JIMHOH MeHee 25 MM, KOTOpBIe He TIPOXOJAT HaJ
NPOBOAAIIMMH YUaCTKAMKM M HE HapylIawT Tpebye-
MOT0 3MEKTPHYECKOro 3a30pa, MoryT OBITh HEHM30IHU-
poBaHHEIMH. Mz00smMd, KoTopas TpeGyercs HA Mpo-
BOJTOYHEIX TEPEeMBIMKAX, A0MKHA OBITE COBMECTHMA

C HCTONB3YEMBIMHA KOHGOPMHBIMA  TIOKPBITHAMM.
lMpy HCOOAbL30BAHMM HETEPMETHYHOHR H30MAUMH
MPOBONIOKH CeAyeT YHUTHIBATE MPOLECC OHHCTKH
MOy 7.

Me'ra_rmmuponaﬂ HOC HIIH
HE MCTADIMINDOBAHHOC
OTBCPCTHE

PaisanblioBaHHbEL
OypTHE

Konraky

MeTtanainpoBatHoe OTRERCTHE
(3aAM0AHCHHE APHTOEM HIH CMOIOH)

~ Brenmnini crnoy

floBepxHoCTs KOHTAKTHON
fONIATIKH METAILIH3HPO-

BaHHOTO OTBEPCTHA G224 518

Puc. 8-18 KoHCTpyKUWs CABOCHHOIO OTBEPCTHA AV COSTHHEHWS KOHTAKTa ¢ HAPYKHBEIMH W BHYTPEHHHMHE CIOAMH

TJ14ATHhI

8.2.11.2 Buar! coexHnenmii

ITpoBonouHbie MEepeMBIMKH (JaMIepsl} OT TOYKH K

TO4KEe 0OBIMHO OBIBAIOT CNESAYOILHMX BU/IOB!

» HeuszonvpoBaHHas mHHA 0€3 NpPUMEHEHHA H30-
MAIMOHHBEIX TPyOOK WM Apyroi W30MALUM, KO-
TOpas COCTOMT W3 OFHOXKHIBHOIO MNpOBOZa M
HMeeT MONepevHOoe CedeHHe, COOTBETCTBYIOILCE
INEKTPHUCCKUM TpeOOBAHUAM CXEMBL.

e [lpoeopHad WIMHA, KOTOpas COCTOWT H3 OJIHO-
AKUNBHOTO HEW3OIMPOBAHHOTO NpoBoIa (CM. BEI-
Hie) W KOTOpas NOKPbITA H3OMALUUCHHOH TpyO-
Koii.

s M3onupoBaHHas MpOBOAHAA LIHMHA, KOTOpas Co-
CTOHT W3 ODHOKUITBHOTD OKYIHOI'O IPOBOOA €O
cBOEH M30LMEH, HAMPHMEpP JIAKOBBIM IOKPBI~
THEM.

e HMzonuposanHkIil CkpyveHHBIR MPOBOA, KOTOPBIi
COCTOMT M3 MHOTOXHIBHOIO MOKYMHOro MpoBoaa
¢ HM3OMALMOHHBIM MATEPHAIOM, HAMOpHMeEp, No-
JTAMEPHEIM MOKPLITHEM.

8.2.11.3 Hpumenenue

KoHCTpyKTOp A0MikKeH TapaHTHPOBATh, YTO WCNOMb-

30BaHME TepeMblyek OyIeT BRITIOMHATBCA IO Che-

OYIOLIAM TIpaBUIaM: '

e HensonupopaHHeie NPOBOAA He AOMKHH OBITH
JNHHHCE 25 MM.

¢ HewnsomuposaHHbie MPOBOA2 He AOHKHBI IPOX0-
JMTE Hak NPOBOJHMKAMM I1ATHL

e Paguycel wiruba MpOBONOYHBIX [EPEMbUEK
OOIHKHEl COOTBETCTBOBAaTh TpeOOBaHWAM K pa-
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auycam uaruba CTaHZapTHBEIX KOMIIOHEHTOB (CM.
8.1.11).
e JIna npoxnaneiBaHus MEPEMbIKH JODKEH He-
MOJIB30BATHCH HAMKpPATYAHIIMIE MyTh TPACCHPOB-
KW 1o ocAM X-Y, €clM KOHCTPYKUHEH IUTATHI HE
NPOOMKTORAHBI JIPYTHe BAPUAHTEI.
Hzonupyrommas TpyOka domkHA OBITH COOTBETCT-
BYIOIOMHA INMHHBI I8 TOro, YToGBl rapaHTHpPOBaTb,
4TO e CKONBKEeHHe K Nro0oMy KOHLY MpPOBOTHOH
nepeMbIMKH He TPHBEACT K 00pasoBaHHIO 3a3opa
MEXTY H30nauHelt i TAagHBIM COSIMHEHHEM WIH H3-
ruboM NpPOBOIIOKH, KOTOPLIA HapymaeT TpeGoBaHUs
K MHUHHMATBHOMY IeKTpHYeckoMy 3azopy. Kpome
TOro, BbIGpaHHEIE H3IOMHPYIOIHE TPYOKH JOKHBI
BBIIEPKHBATE TEXHOJIONMYeckHe BO3AEHCTBUA oIle-
pauMH Taikd MPOBOICYHON NepeMBIMKH WM NEYaT-
HOM TLIaTHI.

8.2.12 TepmoycaxupaeMbie 3JEMEHTEL

TepMoycaxuBaeMble TPH TaliKe 3MeMEHThl 00BIYHO
HCTIONB3YIOTCA U OKOHLIEBaHMA KpaHOB Ha kale-
JAX. DTH 3MEMEHThl COCTABNEHBl U3 KOILLA TPUIIOS,
33AKM0YEHHOr0 B NageMbld TpyOuaThii M30nATOp.
DIEMEHTH Pa3sMELIAIOTCA TIOBEPX KOHUOB Kabens,
KOTOpble AO/KHBEI ObITh 3aMasHbl, W HArpeBawTCs
ropauuM Bo3myxoM. Temmo pacnnasngeT OpUNoi ona
00pazoBaHuA COEAWHEHHA H OJHOBPEMEHHO 3ad€nbl-
BacT COEJHHEHHE B H2OMALMI. TepMoycamuBacMbie
3NMEMEHTEl MOTYT ObITh CAMOYMIOTHANILUMHCA H
MOTYT 0OBONAKUBATh LENHKOM [IAAHOE COSINHEHHE,



IPC-2221 A

Maii 2003

[Masiemsbie TPyOKH COCTABNAOT OPHIHHANBHEIH KIace
3MEMEHTOB, MOCKOAbKY OHH 00pasylOT 4acTb KOHCT-
PYyKUMH, HO, TEM He MeHee, He ABIFIOTCH HEOTHEM-
TeMOI HacThIO TIEYATHBIX MOHTKHBIX [LTAT.

8.2.13 DnexTpuyecKas MHHA.

DiekTpHYecKHe [UHHBL 00LIYHO OBIBAIOT B BHAC 3a-
PaHEe HITOTOBNEHHBIX YHEMEHTOR, KOTOPBIE ABJIAIOT-
¢l vacTe) cOOpkH Ha MeNaTHOH nnaTe U B DONBINHH-
CTBE CTy4aeB BBINOIHAIOT QyHKLUHIO, PaclpeaeeHus
MHTAHHA W “3eMuIM” [0 NOBEpXHOCTH muarsl Mx
TIPUMEHEHNHE W3HAYANBHO CIYXKUIO 1N MHHHMH3A-
LIHH MCTIONb30BAHUS TIEUATHBIX CXEM IS Pa3BOJIKM
[UTAHKUA ¥ 3€MIM W /HIH 174 oecTiedeHns TopAnka
pasMelleHHs  [MTaduAd W 3€MJH,  3aTpaTHO-
HexhheKTHBHOrO MNpH  HCTIONBL30OBAHHM  TIe9aTHOMH
TIaThL

KonuuecTso ypoBHEH NPOBOJHUKOB B JJIEKTPUUE-
CKOIl MIMHE, TUIl H KOMMYECTBO MX KOHTAKTOR (BXO-
JIOB/BBIXO/I0B), pazmep U (HHUILHAA NOBEPXHOCTL UX
TPOBOIHUKOB W IUMIEKTpHUECKad TMpo4HOCTh HX
H3IOMANHMHA 3aBUCAT OT NPUMCHCHMA.

Opnako 3TH HapaMeTphl JO/DKHBL OBITE YETKO OIpe-
AeeHbl B MOCTABOYHOH AOKYMEHTAIIMH HA 3JICKTpH-
qeckHe IMMHEL [10 BO3MOKHOCTH, MX COSIMHEHHE C
MeyaTHoOH MmiaToi JQIDKHO OCYLIECTBIIATLCH B CKBO3-
HBIX METALTH3UPOBAHHBIX OTEEPCTUAX B COOTBETCT-
BHH C TpeGOBaHHHMH K CTAHJapPTHOMY COOTHOILC-
HUIO pasMepa BHEIBOAA ¢ JAHAMETPOM OTBEPCTHA H K
n3rnOy Buieoja (cm. 8.1.11). Kpome toro, gis onru-
MaBHOH ek THBHOCTH KOHCTPYKUMH NNAThl, KOH-
TAKTEI JMEKTPHUYCCKOH HIMHEI RODKHBI COCMHATLCH C
miaTol mo enquHOOOGpPAa3HOMY PHCYHKY KOHTAKTOB, C
HCMONB30BAHHUCM TEX XKC OTBepCTHﬁ, YTO H I8 HHTE-
rpaIBHOM CXEMBI, U MOrYT OBITh pa3MeEilleHBl Mo
HHTErpaJbHON CXeMOH.

8.2.14 T'ubxnii kabens.

Ecrm koHCTRYKUMS BKI0vaeT rubxuil kabens, koTo-
Pblif CTAHOBHUTCSH YACTREO [EYATHOH MNATHL, KOHTAKTHI
JOJKHEI OBITE BLINOJHCHEI TAKHM 0Bpazom, uTofil
He BBI3BIBATE YPEIMEPHOTO MEXAHHYECKOTO Hanps-
JKEHHA B MECTE COeMHEHUA Kabenn/NeHATHAN 11IIaTa.
WHorpa s TAKOrO MEKCOSAMHEHHA HCIONB3YIOT
IITBIPH, KOTOPBIE MPOXOIAT Yepes Miaty M ruOkuit
kabenn g obecrieweHUs TpebyeMoro coemwHeHH .
B apyrux cnyydasx ruOkuit kabens MoskeT OBITh NMpH-
nasH HENOcpPEeACTBEHHO HA MOBEPXHOCTh KOHTAKT-
HBEIX TUTOILAA0K NMeYaTHOH TUIaTs! WIH OBITE HEOTH-
eMrmeMoil YacThK MEYaTHOH IUIaThl [OMA JKECTKO-
ruOKpx redaTHbIX m1aT. COOTBETCTBYHOIEE MEXAHHM-
YecKoe KpeIUleHHe, NpHMeHeHHe TIPHKIMHBIX IUIa-
HOK HNH KJIeeB J0/IKHO NpeloTBpaTUTh MexaHuye-
CKYI0 HArpy3Ky Ha MasgHeIC COCAHHEHHA.

8.3 TpebGoBaHua K CKBO3HBIM METaAJHIHPOBAH-
HbIM OTBEPCTHSIM.

Hns apToMaTHYECKOI COOPKY IIaT ¢ KOMIIOHEHTAMH,
BBIBOIBI KOTOPBIX MPOXOAAT YEPe3 OTBEPCTHE TUIATEL,
Jo/BKeH ObITh COElaH aHAIW3 110 o0ecnedeHHuo Ho-
MY CTHMBIX 3a30P0B IS BCTARMEHUA ¥ (HUKCALUM BbI-
BOJOOB kKoMIoHeHTeB. Cwm. 8.3.1-8.3.1.5 n nogpobuyo
wabopmaumto B [IPC-CM-770.

8.3.1 Beioabl, MOHTHpPYEMBIEe B CKBO3HLIE DTEED-
CTHH.

Crocobbl npucoequHeHUA 31eMeHTOB, BhIOHpaeMble
U3 TIPUBE/IEHHLIX B JIaHHOM AOKYMEHTE, IO/KHBEI
YKa3BIBATECA B cOOpoyHOM HepTexme. TpeboBaHuA K
COOTHOUICHHAM BBIBO/I/OTBEPCTHE ICTATU3HPOBaHEI B
9.2.3-9.3. BeBoOel KOMMOHEHTOB, NPOBOJHBIE IIE-
peMBLIUKH (COEMHEHUA) M JIPYTHE BHIBOJBL AOIKHBI
OBITH CMOHTHPOBAHBI TAK, YTOOB! TOMBKO OAMH BEI-
BON HaXOOMNICH B MOOOM OAHOM OTBEDPCTHH, 3a HC-
KloveHueM ykazanHex B 8.2.13. BriBogel koMrto-
HEHTOB B HEMETA/NIM3HUPDOBAHHLIX OTBCPCTHUAX NOJIHK-
HbI BBICTYNIATE HAX ITOBEPXHOCTHIO MOKPBLITHA HITH
¢oaprn munumMym Ha 0,50 MM M MakcumyMm Ha 1.5
MM. BBIEOJ KOMITOHEHT2 B METATUTHIHPOBAHHOM OT-
BEPCTHY, KaK MHHHMYM, A0JLKeH OBITh pasiimduM B
BBITIOJTHERHOM NasgHOM COeAMHEHHH. BriBoa He mon-
*EeH BeICTYNath Oonee yeM Ha 1,5 MM HaJ MOBEpXHO-
CTBLKO MEe4aTHOH NIaThl, H HE AOJIKEH HApPYIIATh Tpe-
60BaHHI K MHHUMANEHOMY 2JIEKTPHYCCKOMY 3a30Dy.

8.3.1.1 TIpsimbie BBIBOALI, CMOHTHPOBAHHEBIE B
CKBO3HLIE OTBEPCTHH, npﬂMble BBIBOAbl COEOQWHU-
Tenel WM ApYTHX YCTPOHCTE ¢ 3aKATCHHBIMU BEIBO-
OaMH MOTYT BBICTYnath Ha Benmuudy ot 0,25 no 2.0
MM IIpPH OTCYTCTBHH 3MEKTPHYECKHX HIIH MEXaHH4Ye-
CKMX NTPENATCTBHM.

8.3.1.2 Hezarnyrteie BriBoasl. HeszarnyTbie KoHUBI
BBRIBQJIOB, TIPAMBIC HIAM HACTHYHO H3CTIHYTRIE AN
yaepxkanna (QUKCALNM) KOMIIOHEHTA, J0HbI OBITh
3amasHbl B OTBEPCTHMS MM JICICCTKH (IIMCTOHBI) B
cooTreTcTBHH ¢ J-STD-001 (cmoTpu IPC-CM-770).

8.3.1.3 3arnyteie BmBoAkl. Ecnu Tpebyerca mak-
CHMansHasd MeXaHH4eckas (WKCAlUMAs BBIBOJA HIH
KOHTAKTA, BEIROJ MM KOHTAKT JOJIKeH ObITh 3arHyT.
Orseperus  juis  MOHTa)ka KOMIIOHEHTZ MOTYT
OBITE  METAUIM3MPOBAHHBLIMY, HEMETATH3HPOBaH-
HBIMH WJIH cofiepars nuetod. TpeboBaHus K m3rudy
BEIBOJA JMOJKHEI OBITE ompemencHsl cOOPOYHEBIM
yeprexkoMm. KoHell BHIBOAA He 00.KeH BBICTYIATE 32
Kpaid KOHTAKTHOH IM01AJIKH UK 3MEKTPUIECKH CBA-
3aHHEIN ¢ TIMOMIANKOL HpoBoIAMii PHCYHOK, €CIH
9TO HapyluaeT TpeDOBaHUA K MUHUMAIBHOMY 3i€K-
TPUHECKOMY 3230pY.

YacTU4HbIH M3rub BBIBOOOR A8 GHKCALIHH KOMIO-
HEHTA OIKCH COOTBETCTBOBATE TpeﬁOBaHHHM
8.3.1.4 (cm. puc. 8-19).
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IogorHy Thie BEIBOJBI HE NPUMEHHMBI O 3aKalicH-
HBIX LITHIPEH KK BRIBOIOB AHaMeTpoM Gonee 1,3
MM.

HepexomerTyoMbii

f S

Pekomen;iyenmbl i
o>

o

\A_b

AL H G soiBo2 B
upeenay 18- 45

B. Bupo: He BrIcTymmet
33 tiepydepui Ko ak-
THOTE IAOHELTEDN

A Harsd sursoda
fce 48°
H. Butron seronyines 1
HEPISpETHIRY KORTRET -
ll()ﬁ THHORLE K
WC-27218:20

Puc.8-19 YacTHYHO TOJOTHYTHIE KOHUBl BBIBOOOB B
OTBEPCTHH

8.3.1.4 YacTnuHo MOAOrHyTHIe BHIBOALL YacTHu-
HO TMOAOTHYTbIE BHIBO/bI 0GBIMHO HMMET H3rud B
npenenax 15-45°, M3MepeHHBIH OT BEPTHKANBHOM
JUHUH MEPHNEHNMKYJApHON k mnmare. “acTHuHBINA
noarnd KOHIOB BHIBOAOB He JOJIKeH HMCTI0Nb30BATh-
CH Ui KOMIIOHEHTOB, YCTAHABIHBaeMbIX BPYUYHYIO,
33 WCK/TIOMEHHMEM [OHArOHAILHO NPOTHBOIIONCHKHEIX
YITIOBBIX BRIBOAOB komMoHeHToB Tuna DIP (oM. pue.
8-20).

=

QOcs oTBepcTHA
Magkc.

P21 5%

Pric.8-20 HMaru6el ripoga DIP xopnyca

8.3.1.5 DIP xopnyca. Jns ¢uxcalld KOMMNOHEHTA
eeiBoasl DIP kopriyca MoryT moarmdarecs B 1ro0oM
HanmpasicHuW. Yrol moarnta aomxeH ObITh orpaHu-
nen 30° 0T MepROHAYATEHOTO NONOXKEHUSA BBIBOJA.

H3rub orpaHMunpaeTCA ABYMA BBRIBOAAMH HA CTODO-
HY (MeTsipe BhIBOa Ha koMmonenT). Cum. prc. §-20.

DIP kopryca MoryT UMeTh BBIBOIBL, IPEIHA3HAYEH-
HBIE JUIM TNOBEPXHOCTHOTO MoHTaxa. JInd crnydaes
MIPUMEHEHUA ¢ O4EBMAHLIMH KECTKHMH TEILUIOBbIMH
Harpy3kaMy TOPHEBOil (CTBIKOBOH) MOHTAX KOPILY-
COB [IPUMEHATLCA HE JOJIKEH.

#C-2221-8-

Puc.8-21 Tpunoii Ha papuyce usrnda BHIBOA
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8.3.1.6 KomnoHeHTBI € AKCHAILHBIMH BbIBOJAMH,
KOMIMOHEHTEl ¢ aKCHaNbHbLIMM BbIBOAAMH AQJKHBI
MoHTUpOBaTECH B cooTBeTcTBHH B 8.1.11. H3rnbm
((popMOBKa) BBIBOJOB JOMMKHBI CHIDKATE MEXAHWYE-
CKHE HAMPMKEHHA, KAk yKazaHo B ToM naparpade.
Cu. puc. 8-2, nokasbiBalolIHfl EHTPHPOBAHHE KOP-
yca KOMMOHEHTa U puc. 8-9, noKa3plBaloLUi H3rH-
OBl BBIBOJIOB.

BEIBOIB KOMIIOHEHTOB, CMOHTHPOBAaHHBIX FOPH30H-
TaNbHO, ¢ KOPIIyCaMH, PacnoNOKEHHBIMHE BILIOTHYIO
K MEYaTHOH IuTaTe, AOMKHBI OBITE OTQOPMORAHBI
TaK, 9T00Bl HCKIHOUHTE H3THLIKY NPHIOS HA W3rubax
BLIBOJOB KomnoueHTos (cm. puc. 8-21). [lpunoi
MOXeT NPHCYTCTBOBATL HA M3rubax oTgOpMOBaHHbIX
aKCHMaNBHBIX BBHIBOJADB KOMIIOHEHTOB, IPH YCMOBHH,
YTO 3TO ABNAETCA Pe3yJbTaTOM HOPMaNbHOrO AeiicT-
BMS CMAYHBAHHA BBIBOA NPHIOEM W YTO BepXHAL
cTopoHa pajgMyca W3rnda BelROfA pasnHuuMa. [pu-
mo#i He JO/DKeH IPOCTHRAThLCS TAK, 9To0bl OH CONpH-
Kacancs ¢ koprmycoM xoMmonenta (cum. J-STD-001).

8.3.1.7 KoMnoHeHTEI ¢ pAAHANBHBIMH BLIBOJAMH,

A, Komnoneumel ¢ paduarbrvimu geigodamu (2
guigoda). KoMNoHeHTH! ¢ paaualbHbIMH BBIBOOAMU
WMEHOT pa3lIivaHble pacCTOAHUA MEXKOY BBIBOJAMH.
3a1aHHOe YEPTEKOM PACCTOAHHE MEXOy BBIBOJAMH,
B OCHOEHOM, 00yCNOBNEHO paccTOAHHEM, Ha KOTo-
POM BBIROJIEI BBIXOAAT M3 KOPIIYCA KOMIIOHEHTa, H
GryKaiiIiM [AroM KOOPAMHATHOH ceTkH (cM. puc.
8-22).
JIByXBBIBOJHBIE KOMIOHEHTH KOH(MIypalmit oT A
no E, nokazanHeie Ha puc.8-22, nomkHe! ObITE CMOH-
THPOBaHE! CBOGOAHO YCTAHOBIEHHBIMH, OObINAN
CTOPOHA KOTOPBIX MEepneHAHKYNAPHA TMOBEPXHOCTH
IUIATEL B Mpefaenax Nonycka 15°, kak nokasaHo Ha
puc.8-23, ecnu:
e VrmoeatocTs TpeOyerca AN 3a30pa mpu mocne-
Iyiorei coopke
e ['paHs kopmyca, Ompkalimas k IUlaTe, Hapaj-
NefbHA MOBEPXHOCTH rurathl B npesenax 10° u
uMeeT 3azop He MeHee 1 MM B He Gonee 2,3 MM
OT MOBEPXHOCTH MNathl. I KOMIOHEHTOB KOH-
¢urypaunit or F mo J Ha puc.8-22 tpebopanna
YIAOBAaTOCTH MCKIOYeHbl. KOMMOHEHTRI ¢ paju-
ANBHBIMH BBIBOJAAMM C MEHHCKAMM [IOKPBITHA HA
0HOM HNH DoNiee BHIBOAAX OOMKHBI OBITH CMOH-
THAPOBAHbI TAaK, YTOOEI MEX/IY MCHHCKOM MOKPBI-
THA U FANTENLIO TPUNIOA MMENCA BUAUMBIH 3a30p.
3a4yncTKa MEHHCKOB 3ampeitena (cm. puc. 8-24).
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B. Komnonenmel ¢ paduaiervivil gvtgodamu (3
wiy Goaee evreodos). KoMnoHeHTEI ¢ 3-Ma unu Honee
pamnanbHBIMM BBIBOJAMH HMEIOT pa3iMvHBIE pac-
CTOSHHAS MEXAY BblBomamMu. TIpoektupyemoe (3ama-
raemoe B KJI) pacctosnme mexny BeIBOJAMH, B OC-
HOBHOM, OOYCIOBIICHO PaccTOAHHEM, Ha KOTOPOM
BBIBOJIbI BRIXOAST W3 KOPIyCa KOMIIOHeHTa, W Onu-
aAUIIMM paccTOSHMEM 10 NepecedeHns ocell Koop-
IMHATHON CCTKY, KOTOpas WCIONBIyeTcsA AnA Tpac-
CHPOBKH NPOBOHHUKOR,

C. TpeGoeanus 8pICOKDU HAOENCHOCMU OAR U3-
denutt wracca 3. JIna uzgenui knacca 3 BBICOKOHA-
JEMKHOTO MPHMEHEHHA KOMIOHEHTEl AOMKHBL OBITh
CMOHTHPOBaHbl CBOGOIHO YCTAHOBACHHBIMH (T.€.
NOBEPXHOCTE OCHOBAHHA KOMIIOHEHTA OTHENeHa OT
NOBEPXHOCTH [UIATH] 83 Ipyroroe KperneHHs, KpoMe
BLIBOIOR KOMIIOHEHTA), €CIY BeC KOMIIOHEHTA CO-
crasiseT 3,5 r Ha BBIBOJ HIM MeHee. Ecmu kommo-
HedTs! MMERT Henyto (integral) onopryr mnosepx-
HOCTB, TO OMTOpHAsA NOBEPXHOCTE KOMITOHEHTa MOMKET
conpukacareca ¢ mwiatoil. Ecnu KoMnoHenTsl ¢moH-
TUPOBAHEl CBOOONHO YCTAHOBJIEHHBIMH, TO 3a30p
MEX Y MOBEPXHOCTEIO KOMIIOHEHTA H MIOBEPXHOCTEH)
IUIATH JOMXEH ObITE MuHuMyM 0,25 MM A MaKCHMYM
2.5 MM.

Orcytereue  TpeGoBaHMil 10  HEMAPaLIENBEHOCTH
[pHBENET K HECOOTBETCTBHIO MPEENOB MHHHMATB-
HOrO M MAKCHMATEHOTO 3a30pO0E.

8.3.1.8 HepnenauKy apHbIf (BepTHKAILHBIH)
moHTax. KoMIoOHeHTBl ¢ akcuanbHBIMH BEIBOZAMH
BeCcOM MeHee 14 r MOTYT OBITh YCTAHOBIEHHI HA MO-
JIyNe BEPTHKANBHO, T.e. TNIABHAA OCb KOpIyCa KOM-
NOHEHTA MNEpPHeHZHKYIApHa IOBEPXHOCTH [LIATHL
3azop MeXay KOpIycoM KOMIOHeHTa (MM cBapeH-
HBIM BBIBOJOM) M TNatol JOmkeH OBITh MHHHMYM
0.25 mM. OrpanuueHie BBICOTH A 0OLIEro MOHTA-
’Ka KOMTIOHEHTOB OOBIMHO CBS3aHO ¢ KOMIIOHEHTaMH
¢ OCeBbIMH BbIBONAMHM, YCTAaHOBIEHHBIMH BEpTU-
KankHO. B ocHOBHOM, mpodHNle KOMOOHEHTOR J0I-
MEH MOJASPKMBATECA TO BOIMOXKHOCTH HH3KMM K
NOBEPXHOCTH TaTel. Ero makcuManeHas JOMYyCTH-
Maf BbICOTA OT MOBEPXHOCTH MOHTHPYEMOH INAThI
Homxya 6erTe 15 muM, cm. puc. 8-26.
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Puc.8-26 [lepneHaHKYIApHOE PACIIONOKEHHE KOM-
MNOHEHTA, MM

8.3.1.9.I110ckAe kopmyca. KOMNOHEHTH! B IIOCKHX
Koprycax OBBMHO MMEHT NNOCKHE JIEHTOYHBIE BbI-
BOABI, KOTOpBIE BBIXOJAT U3 KOPIyCa KOMIOHEHTA C
mrarom 1.27 MM (cm. puc. 8-27).

PC.2754-22

Puc.8-27 Tlnockue kopryca W KB3JPATHBIC IUTOCKHE
Kopnyca

(DopMOBKaA BHIBOJOE MOXKET NOTpebOBATRCA [UIA [1pe-
JOTBpallleHHA MCXAHHUYECKHX HanpsXeHuil B mecre
BBIXOMIA BBIBOJA U3 KOpMyca, GCOOEHHO JUIA KOMIO-
HEHTOB C BBIBOJAMH, MOHTMPYEMBIMH B CKBO3HBIE
METAIIM3MpOBaHHEE 0TBepeTHA (cM. pHC. 8-28). Jinx
uened orMeiBkH TpeOyeTcs MHHHUMANBHBIA 3a30p
0,25 mm Mexnpy mnaroii M KOpHYCOM KOMITOHEHTA.
Koprmyc koMIoHeHTa He A0MMKEH CONPHUKACATHCH C
MOOBIMH [ICPEXOAHBIMY OTBEpPCTHAMH, KpOMeE nepe-
XOAHLIX OTBepcTHH, mokpeithiX Mo 8.1.7. Ilpamoii
VYACTOK BBLIBOAA, BEIXOJAIICTD M3 KOpIYyca KOMIIO-
HEHTA WM OT MeCTa CBApKM 70 Havana pajHyca €ro
u3ruda, TOMmKeH OBITH pABeH, KAK MUHUMYM, OJHOMY
OMAMETPY BLIBOJA HIH CrG TOILIMHE, HO HE MEHeEe
0.8 mm (cm. puc. 8-9 n J-STD-001).
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Puc.8-28 TpuMep KoHQHTYpaUMH TEHTOYHEIX BBIBO-
OB IUVIOCKHX KOpPOYCOB, YCTAHOBJIEHHBIX B OTBEp-
CTHE TLIIATHI

8.3.1.10 Meraannieckne MollHbie Kopnyca. Ecnu
KOHCTPYKUMA BKIHY4CT MCTAINIHYECKHUE MOIUIHbIC
KOpITycd, TO OHU HE JOKHBI MOHTHPOBATHCHA CBO-
Go0jHO. Jlnst MX KpervieHMsi MOIYT UCHONB30BATHCH
3MEMEHTHI KeCTKGCTH, TEIUIOOTBObL, PAMKH M IIai-
ORI

HezakaneHHble BBIBOJBL METAIUYECKHX MOLIHBIX
KOPITYCOB jinamerpom He Gonee 1,25 MM MoryT MoH-
THPOBATECA B CKBO3HBIE METAINIH3UPOBAHHLIE OTBEp-
CTHA TINATBLI WA HPOXO/IHTh qepe?, OTBEPCTHA TUIATLI.
BeiBoAs!l KOPITYCOB, MPOXONANIME HEpe3 OTBEPCTHA
TAThL, JOJAKHEI OBITh PasrpyX)eHBl OT MeXaHHue-
CKHX HalpAkeHHi (cM. puc. 8-29).

P21 8N

Puc. 8-29 Mertannudeckuil MOLUHBIA Kopmyc ¢ IMo-
JATIMHBLIMH BbIBOIAMH

Kopnyc, BBIBOAB! KOTOPOTo YCTAHOBJIEHBl B METANl-
JIH3MPOBAHHBIE OTBEPCTHA, J0KeH ObITh CMOHTHPO-
BaH OTCTOALINM OT HNaThl, a 1714 obecneueHUs Mexa-
HUYCCKOW DA3TPY3KH BBIBONOB HCHOMBIYIOTCHA 3na-
CTHYHEIE maiide! (cM. puc. 8-30).

[iaiiéa Lilaitba

3

= 0 aF

PC-2721 831

™

Puc. 8-30 Metaumiyeckiii MOWIHBIH KOPIYC ¢ 3J1a-
CTHYHBIMH LIaFf0aMu

Metannuyeckie MOIOHBIE KOpIyca MOTYT HMETH
HEMOAATIHBbIE (3KeCTKHe) BBIBOIB!, TAKKE MOHTH-
PYEMBIE B CKBO3HBIC METANH3IHPOBAHHBIC OTBEPCTHS
WITH MTPOXOIOALIAE Yepes OTBepCcTHA nnarel. Tpebosa-
HHA K BBIBOJIaM B META/UIM3MPOBAHHLIX CKBO3HBIX
OTBEPCTHAX AOJDKHBI OBITE TEMH ke, TO W IJd Kop-
MYCOB C TIOAATIMBBLIMH BhIBOgaMH (cM. puc. 8-29).
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Jns xopmycoB, BRIBOABI KOTOPBIX NPOXOIAT Hepes
[UIATY, OHH JOJKHBI COEJUHATECH C INIATON POBOI-
HBIMA TiepeMbrikaMu (cM. puc. 8-31). CoenmunHeHue
OEPEMBIYKM € [MaTOH AONKHO BLUIOAHATHCA B
CKBOZHOM META/UIM3MPOBAHHOM OTBEPCTHH WIH Ha
KOHTAKTHOM MII0MAIKE [UIATHL

Ilpu MoHTaxke ¢ MCMONB3OBAHMEM WIAKO cneayeT co-
BIFOAATE OCTOPOKHOCTh 18 0DeCTIeYEHHs OCTOAH-
CTRA 2ICKTPUUECKOTO KOHTAKTA MEKIY KOPIYyCOM
KOMIIQHEHTA M MNEYATHOH CXEMOH NpU BCEX YCNOBUAX
IKCIIMYATALMH.

AL ] Ao
] —1 s

t ITepemprsu

PC-22219-8-21

Puc.8-31 Merannnuyeckuit MOMHBIL KOPOYyS © Hemo-
AATJINBBIMH BBIBOJAMH

Beakuit pas npu MoHTa)ke BEIBOJOB B METATU3HPO-
BAHHOE oTBepeTue cOopra AoMKHA 0DeCeUTh BO3-
MOKHOCTh OTMBIEKH [POCTPAHCTBA MEXIY KOMIO-
HEHTOM U IUIaTo. MeTtamuyeckue MOLUHEBIE KOpITy-
€a, YCHIIUTEIH KECTKOCTH, TeIUIOOTBOABL, PAMKU H
IACTUYHBIC MIAKOLL, HA KOTOPBIX MOHTHPYIOTCA Me-
TAINIMYECKUE MOIIHBIE KOPIYyca, AOTDKHBI OBITH Ta-
KHX KOHCTPYKUMi, KOTOpEIE He JOJIKHBI 3aKpEIBATh
CKBO3HBIE METAlNIM3HPOBAHHBIE OTBEPCTHA, JOKHBI
NpPeAOTBPAILATL Ype3MEPHEIE MEXaHHUYECKHe Hamps-
xeHMa (obecneuuBaTb CHIDKEHHSA HAHpsDKEHHWH) H
obneryars OTMbIBKY.

8.4 CranpaprHble TpeGoBaHHA K MOBEPXHOCTHO-
MY MOHTAXKY.

ABTOMaTHYECKAH chopka MOBEPXHOCTHO-
MOHTUPYEMBIX KOMIIOHEHTOB BbIIIOJIIHASTCH HA CTAH-
Kax, paboralomux o NPUHIUNY “B3ATh U YCTaHO-
BUTE, W MCNONB3YeTes A MOIMLHOHHPOBAHUA W
pazMelleHns HHO-KOMIOHEHTOB, AHCKPETHBIX Kpu-
crannoJepxarencii, ManorabapMrHeIX — KOPITYCOB
(SC) u nnockux xoprnycos. KoHCTpyKUMA nedaTHoi
WIATEl JAOJOKHA TPEIYCMATPUBATE COOTBETCTBYHY-
IHe 3a30pbl O ABTOMaTHYecKoro chopouHoro oGo-
pynoBaHud B MeCTe€ MO3HLUHOHHPOBAHHA KOMIIOHEH-
TOB H HX NPABHALHYIO OPHEHTALHIO, a Takke odec-
[EYMBATh COOTBETCTRYIOLLUE 3a30pbl AN MOHTAK-
HBIX ronosok (cM. IPC-SM-780).

OBBMHO KOMIIOHEHTH ¢ MAJIBIM [HAaroM BEBIBOZOB ¢
pazmepamu Koprryca ot 250 go 775 mm® MoryT yeTa-
HABIIHBATHCA HA ABTOMATHYECKOM 06opynoBaHuu Ge3
CHCTEMBI MRIOMHHOTO 3peHHA. B SonsumpcTRe Cny-
HAeB KOMIIOHEHTH! ¢ MAaKCHMAalbHBIMEM rabaputaMu
1300 mM°, u3mepeHHble N0 BHELTHHM CTOPOHAM BBI-
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BOJIOB, YCTAHABIMBAKOTCA € NPHMEHEHHEM CHCTEM
COBMEIIEHHS MALIKHHOTO 3PEHHS.

Bonkimye kophoyca YCWIHBAOT BIHAHWE TENNOBOTO
pPaccorIacOBAHMS MEXay KOMIMOHEHTOM H TOAI0X-
Koit. OBBIMHC MHHHMAITBHBIE pasMephl Oe3BEIBOAHEIX
KOMITOHCHTOB, KOTOPBIE MOJKHO YCTAHOBHUTH C Io-
MOIIBI ABTOMATHHECKOro 000pylLOBaHMA, COCTAB-
naor 1,5 MM mo noMuHaneHOH anune U 0,75 MM o
HOMHHATEHOH mIHpuHe. MeHbIIMe KOMITOHEHTHI Tpe-
OyI0T BHICOKOH TOYHOCTH pacnonoxenus. Henonb3o-
BaHUe BAKYYMHOIO 3aXBaTa OJIA CTaHAapTHoro obo-
PYIOBAHNUS TAKKE BBI3BIBAST 3aTPYIHEHME.

Cnegyer mu30eraTh OY9CHb MANEHbKHUX MaCCHUBHBIX
KOMIIOHEHTOR. be3BhIBOAHbIE IaCCUBHBIE KOMITOHEH-
Tl JOKHEI HMETH COOTHOILCHUA CTOpOH Bonee equ-
HHLBL B MeHee TpeX. KoMINoHeHTHI ¢ Donee BBICOKHM
COOTHOWIEHUEM CTOPOH CKINOHHBI K PacTPECKHBAHMIO
B nmpongecce naiikn. KeagpaTHele KOMIOOHEHTHI {(coOT-
HOIUEHHE CTOPOH=]) CIOKHO OpHUEHTHPOBATS.
Hebonbiume KOMIOHEHTBI TeTKO TafTh, HO KOHTAKT-
Hele nomanaku (fotoprint) DOMKHE! pacmoNaraTkcs
JOCTATOUHO MIUpoKO, 4Tedbl 00ecnednTh HAJXEeXKHOE
HaHeceune Kies 0Oe3 3aMa3bplBaHHS  TIPOBOJIHMKA.
Cnenyer w3berars KOMIIOHCHTOB, A1 KOTODBHIX pac-
CTOAHME MEXIY MOHTAXHBIMU KOHTAaKTHBIMM TIIO-
magkamMu (UIa OJHOTO H TOTO e KOMIIOHEHTAa) Co-
craBafer MeHee 0,75 MM, 9TO 0OYCNORIICHO OrpaHH-
YEeHMAME TPHMEHSEMBIX TpOLEccOB (MpHKIEHBAHHE
YHN-KOMIIOHCHTOB WIM Kned-pacriasa). Crnemyer
w3berats  BEICOKONPOGHIBHBIX  MOBEPXHOCTHO-
MOHTHPYEMBIX KOMIIOHeHTOB (BbicoToH Oomee 2,5

MM), KOTOpBIE MELIalT BOJIHE Npunosa obTexaTe co-
celHUe KOMITOHEHTBL.

Jlns obecrieueHusi METKOCTH KOHTPONS CoOpaHHBIX
MOBEPXHOCTHO-MOHTHPYEMBIX KOMIIOHEHTOR KOHCT-
pykums cOOpKH JOMACHA BKIHYATL CHELHANBHEIE
3HAKM OPHMEHTALMM KOMIOHEHTOB. MeToabl MOryT
BKIIOUATE CIELMAIBHEIE 3HAKH HIH CHELHHANBHYEO
KORGUIYPAUHI0 KOHTAKTHOH ILIOIMAJKUA OIS HIEH-
TRQHKALMA TAKOH XapakTepUCTHKH, KaK MepBbIA Bbl-
BO[ KOpIyCca MHTETPANLHO CXEMBI,

8.4.1 IoBepXHOCTHO-MOHTHPYEMbIE KOMIGHEHTHI
¢ BLIBOJAMH.

TpeGopaHna u o0cyx/eHus, npusefeHHble B 8.1.7,
(IpUMEHHMBl K TMOBEPXHOCTHO-MOHTHPYEMBIM KOM-
[OHEHTaM ¢ BRIBOIAMH. POPMOBKA BEIEOICB ABNAET-
CA [JABHBEIM BOMPOCOM NMpH 0BCYMIEHHM KOHCTPYK-
nuy (npoexra). PopMa 3aKa3HBIX BRIBOAOB A0TKHA
0BT ykazana Ha cGOpOTHOM dYepTexe, MpenycMar-
pPHBATE Pa3rpy3Ky BbIBOIA OT MEXaHHYCCKHMX HANPL-
WEHWIH, o0ecreunBaTb COOTEETCTEHE © PHCYHKOM
KOHTAKTHBIX IUIOLIAAOK, AOHNYCKATh 3a30p IO KOp-
MycOM KOMIOHGHTA AN OTMBIBKH U TIPEAYCMATpH-
BaTh KOHCTPYKTHBHBIE MEpbi A Mepefadyd Temnna
(cm. puc. 8-32 n 1IPC-SM-782).

KoMNOHEHTHI ¢ OCEBLIMH BLIBOIAMH MOXHO HCIIONE-
30BaTh KaK MOBEPXHOCTHO-MOHTUpPYEMBIE MOCHTE 3a-
yeKkaHKW (pacmniolIHBaHuA) BbIBONOB (CcM. pHC. 8-
33). OoHako WX Hellb3d MOHTUPOBATh HAa TIOBEPX-
HOCTh B BEPTHKANBHOM NonoxeHuu (cMm. pac. 8-26).

Buirol nreCkorp xopiyca

Toxmuna suisoga (T) ]

KontTaxkTuans wiomiaass

Mpanoii

'\_. Jiamunar

BLIBOA MA0CKDTO
Kopnycs

'i(nm‘alnnan NJIoHIAAR:R

Obrywennnie
BLEBOAR

Ounrasnen-
HEE#l npHIOH

FC 2221 032

Prc.8-32 [Mpumepr! MOHTaMkA NIIOCKOTO-KOpIIyca
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PABOIHUK

Puc. 8-33 Kpyrnblit unu 3aueKkaHeHHbIH BBIBOJ,
8.4.2 KomnioHeHTHI B ILIOCKOM KOpIIyce.

KoMmoueHTsl B IUIOCKOM KOpiyce 0OBIYHO HMEHT
TTOCKHE JIEHTOYHEIE BEIBOJEL, BEIXOSAIIHE N3 KOPITyca
KoMmoHenTa ¢ warom 1,27 MM (cM. puc. 8-34). Xota
OHH 0OBIMHO HMerOT 0T 14 1o 16 BEIBOOOB, HO JOCTYII-
HbI KOpHYyca ¢ KOTHYECTBOM BRIBOAOB A0 50.

Ecny moBepxHOCTHO-MOHTHpPYEMEIE THIOCKHE KOpITyca
TpeOyoT POPMOBKM BBIBOAOB, TO KOH(QUIYpaLUs Bbl-
BOJIDB JAOJIXHA COOTBETCTBOBaTE pHc. 8-34. Hewzonu-
pPOBAHHBIE KOMIOHEHTHl, YCTAHOBJEHHbIE HAI He3a-
HUIEHHOH CXEMOi, A0KHBI UMETE OTHOPMOBAHHEBIE
BBIBOABI, 4TOOBI O6ecneuuTh MHHUMAIBHBIA 3a30p
0,25 MM MexIy AHOM KOpITyca KOMIIOHEHT2 H He3a-
uMIneHHo# cxemoil mnatel, MakcuMalnbHBIA 3a30p
MEeXAY AHOM KOPIYCd BBIBOJIHOTO KOMIIOHEHTA M IO-
BEPXHOCTHEO TI€YATHO MNaThl JomKeH 6bITh 2,0 MM,
H30nMpoBaHHEIc AIEMEHTB HIH 3IeMEHTEl Hal To-
BEPXHOCTAMH MaThl 0€3 NeYaTHOre PHCYHKA MOTYT
YCTAHABNUBATRCH BIUVIOTHYEO K tuiare, Ecin rpebyercs
nepefaya Tella OT KOMIIOHEHTa K IiaTe, TO claegyer
naTh 0co0blc PEKOMEHIALIMH 110 OTMBIBKE.

Hewnmbain p wecre
¥ILIOTHESHA

Wi Hlapnaa son-
R TOuNUTO BB

PC-22218-3§

Puc.8-34 Kondurypauus NIEHTOYHBIX BBIROJOR JUIS
MOBEPXHOCTHO-MOHTHPYEMbIX [UIOCKMX KOPNYCOB

8.4.3 JlenTo4nbIe BHIBOABL.

JleHTOYHBIE BBIBOABI MOXKHO TPHCOSOHHATH K ILTO-
magxkaM Ha medaTtHol miare (cMm. puc. 8-35). Coenu-
HEHHd JOJKHBI BBINOJHATHCA TONLKO NMAHKOH WM
NPOBOJIOKOH,
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Puc. 8-35 TpeboBaHus K pasMellleHHIO “TIATKH BBIBO-
Ja
8.4.4 Kpyrnsie BRIBOIBL

B HekoTOphIX CIlyvasx KOMMOHEHTBI ¢ KPYTIIBIMH BbI-
BOJAMM MOXKHO TPUCOSAMHHTH K MOBEPXHOCTH KOH-
TaKTHBIX N0MAaAok 6e3 X npoxoJa depe3 OTBEpCTHE.
KoHTakTHEIE IUIOMIAAKKM AOMKHBl [IPOSKTUPOBATHCA
cooTBETCTBYOLIEH (opMBL K ¢ 3330pOM, YTOOBL OHM
COOTBETCTBOBANH HAIICKAIMM MeTofaM  maliku.
KOMOOHEHTBI ¢ OCEBBIMM BBIBOXAMH KPYTJOTO MOMe-
PEYHOTO CEeYeHHA MOKHO PACHEKaHMTb WIH PacIllio-
UIUTE 1 oDeceueH sl HATEeXHOT'O MOHTaXa (cM, puc,
8-33).

8.4.5 Po3eTKH 117 KOMIIOHEHTOB € BRIBOAAMM.

Pozerki A1 KOMIOHEHTOB C BblBOJAAMU MOMKHO A0-
IyCTHTE JUIA ANMApaTypsl Kiacca 3 ¢ BEICOKHMH Tpe-
GOBaHMAMH [0 HAAEKHOCTH, €CIU WX MPUEMIEMOCTE
HOATBEPHKICHA KOHCTPYKTOPCKHM  HCCTEZOBAHHEM
(aHanu3om). OcTeperafiTech HCIONb30BATH JUIA [PH-
MEHCHHA [OKPLITYA U3 HEGIArOpoaHbIX METATIOB WIH
(bHHHLUHbIX NOBEPXHOCTAX, KaK A pO3CTOK, TaK K
BLIBOJOB KOMIIOHEHTOB H3-3a BO3MOXHOCTH o6paso-
BAHUA TEIUIA MM PA3phiBa LUeneH H3-33 KOPPO3UOHHO-
ro H3Hoca Py BUOPALMY UITH TePpMOLUKIAPOBAHA.

8.5 TexHoJ0rus MOBEPXHOCTHOTO MOHTAXA KOMNO-
HEHTOB ¢ MajabIM WaroM BeiBogoe. Cm. SMC-TR-
001

8.6. Beckopnycurie kpueraaas n/n UC.

8.6.1 CoeqnHeHMR NPOBOJIOKO.
Cwm. IPC-MC-790

8.6.2 IlepesepHyTHIH KpHCTAI.

Cwm. J-STD-012

8.6.3 Kopnyc pasmepoM ¢ KpHCTAT.

Kopnye pasMepoM ¢ KpUCTaI ONMpeaeneH KaK KOpIyc,
[IoLank KoToporo cocraenser He bonee 120% mno-
magy Kpucrania. MoHTaX NONY4YUn OIrPAHHYEHHOE
pacnmpocTpaHeHHe W3-3a JOPOTOBH3HEI polecca cbop-
k. DakTopamMH, BHOCALIMMM HawOGONBINMA BKJAL B
3ATPATh, ABJIAKTEA:
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®  [poMNycKHas
HU/BpeMa)

® TpeboBaHUA K CHCTEME MALIMHHOIO 3PEHMA

®  BO3MOKHOCTH BRIOOpA BNYCKAEMBIX KPUCTANNOB
TOYHOCThH COBMEILEHHA KPHCTAMNA € NOANOKKOH

e TpeboBaHWA KOTIIAHAPHOCTH KpUCTalIa K [0[-
TIOAKE

®  JOrNONHUTENbHBIE TPeDOBAHUA K TAKHM Iapamer-
paM, Kak MOOBOAHMOE TEUio U JaBIeHHE B TIpo-
necce cbopkn

JonONHUTENBHBIE CBEASHHA N0 MOHTAKY KOMIOHEH-

TOB pasMepoM ¢ kpucramn, cM. J-STD-012.

crocobHOCTE  (YUCTO  pa3melte-

8.7 ABTOMaTH3HPORAHHOE COEIHHEHHE KPHCTAIOB
B JICHTY .

Cum. SMC-TR-001.
8.8 lllapukosBbie BHIBOALI H3 IIPHIIOH

{kopnyca BGA, mukpo BGA u 1.0.) — cm. J-STD-013
n [PC-7095.

9.0 OreepeTHa/MeXRCOeTHHEHHS

9.1 OGmue TpefORAHAA K KOHTAKTHBIM IJIOLIAA-
KaM € OTBEPCTHHMH

KoHTaKTHBIE MIOMAIKH AGIXHEI OBITE MPeRycMOTpE-
HBI 08 KaXOI0T0 MEecTa KperneHus (IpHCOeTHHEeHHS)
BLIBOJA 3JIEMEHTA MM MEcTa JApYyroro BHOA 3EKTpH-
YEeCKOre COeRUHeHHd ¢ medaTHol ruiatoi. HawbGomee
4ACTO MCIIONB3YIOTCA KpYTible KOHTAKTHBIE TUTOMIAA-
KM, OQHAKO HEoOXOAMMO OTMETHTh, 9TC MOTYT OHITH
HCIIONb30BaHbl H OpyTHe (OpMBI KOHTAKTHBIX LUIOLNA-
0K AAs YIYYIIEHHs W3rOTORIAEMOCTH IPOAYKLHH.
Eciu momyckaeTcs paspblB KOHTAKTHBIX IUIOLIAJ0K,
NOKHA  UCIIONB30BaTECA  BHIOH3MEHeHHad QopMa
nnowmanky. OHa MoMeT BKIIOYaTh, HalpHMEp, YTOJ-
WeHns I8 CO3JaHMs HOIMONHUTENBHOH MIOoIIAMH B
MeCTe COSNHMHEHMA € MPOBOAHHKOM, WIH HMETH Mps-
MOYTONBHYO GOpMY € YITOBBIM COSTWHECHHEM ¢ NpO-
EOJHHUKOM , HIH ObITE B BHIE KIHYA NS CO3TAHUA
JOTOMHMTENBHON TIOWAAM KOHTAKTHOH IUIOIIaAKH
BONIE OCH YCTAHABIMBAEMOro (BXojsAulero) BeIBOAA
(Cum. Puc.9-1). BugonsMeHenHas opMa KOHTAKTHOH
MIOUIAZIXH A0JUKHA obecrieynBaTh HeoOXOOIUMYK TO-
KOBYIO TpOIYCKHYH crocobHocTs paspabarsisacmofi
CXeMbl.

9.1.1 TpeHoBaHHA K KOHTAKTHOMH IIoLAAKE

Bce KOHTAKTHBIE TUIOMIAAKH H KOJIBIEBBIE KOHTAKTHIE
IIOIUAIKH AOJHEL GBITE 0 BO3MOXKHOCTH Npe/enb-
HO YBENHYEHbl ¢ YHETOM [IPaBUN MPOEKTHPOBAHHA U
TpebyeMoro OUAEKTPHUECKOro paccTodHug. B coor-
BeTCTBHM ¢ TpeGOBAHMAMU K KOJbLEBOU KOHTaKTHOH
IUTOINAZIKE, YKA3AHHLIMH B pazgene 9.1.2., MUHMMANL-
Had TUIOMIAIKA, PACTIONOKEHHAA BOKPYT METAIH3HPO-
BAHHOTO MJIH HEMETA/UIMINPOBAHHOTO OTBEPCTHA,
HBOI:KHA DPACCUMTHIBATHCH, Kak ykasaHo Huke, Jma
Kaubonee HeOIAronpusTHLIX YCNOBUHA MpoeKTHpPOBa-
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HHS B3AMMOCBA35H KOHTAKTHOH MIOWAIKi i AHaMeTpa
OTBEPCTUA YCTAHABIHBASTCA GOPMYION:

Pasmep koHTakTHOH MIOLIAAKH, MHHEMYM =4 + 2b +¢,
roe:
a = MaKCHMaTbHBIH auameTp obpafoTaHHOro OTBEp-
CTHA.
ITpustenanue; JIns BHewlHux cnoes 1peboBaHnA
OTHOCATCHA K MaKCHMAJIBHOMY THAMETPY TOTOBO-
ro oteepcTud. Jng BHYTPEHHHX CIIOCE HCIONb-
3YETCA AHAMETP MPOCBEPIEHHOr0 OTBEPCTHS.
b = MuHEManNBHE TpebyeMblil pazMep KONBLEBOH
KOHTAaKTHO# rutomaaku (cM. Pazmen 9.1.2)
TIpumeyanye: B pacueT JONKHO BRIIOHYATRESA 00-
paTHOe TpaBleHUe™
¢ = HODMATHBHBIN TNIPOM3BOACTBEHHBIN MOMYCK, YKa-
zaHHbl B Tabn.9-1, yuuTsiBacMBill IpH H3rOTOBMECHIH
NPOM3BOACTBEHHLIX  (POTOMAGIOHOB, BKIHMAFOILFH
OTKJIOHGHUA KPU  BBINOJHEHHWM TEXHOMOMMYECKOro
MpoLEcca H3TOTOBIEHHA NEYATHEIX ILIAT.
[Ipumenanue: Jlna onpeneneHHsn JONOIHUTENE-
HOTO TEeXHOJIOTHMYECKOT0 IOMycKa 00paTHIecs K
KOHKPETHOMY HacTHOMY CTaHAApTy Ha NPOeKTH-
poBaHHE
B cnydae Bcnonb3oBaHus oGpaTHOCO TpaBleHUA HM30-
IALMMOHHBIH YYACcTOK, TIOJIEPKUBAIILNA KOHTAKTHYFO
IUIOLIAAKY, OyeT YMCHBIIATEC]. MHHHMANBHAS KONb-
ueBas MIOLAnKa, MpelyCMOTPEeHHas NPH NPOEKTHpPO-
BaHMM, A0JKHA ObITh HE MEHEE MAaKCHMAIbHO JOIyC-
THMO# TTyOHHbI OOpaTHOrO TPaBASHHA.
Tadnuua 9-1 HopmarhaeHLI# (cTAHAaPTHEIIT) npo-
H3IBOACTBEHHBIH JONMYCK ANA KOHTAKTHBIX NJI0MIA-
AOK MeXcoeJHHEeHHA

YposeHs A ¥Ypoeen: B Yposens C

0.4Mm 0.25MM 0.2MM

l. Eecnu nenonsiyeTca Melb, TO 1A Beca MeaH bonee
1 yHuur/dyT’ B Ka4eCTBe TIPOM3BOICTBEHHOIO A0-
[yCKa Ha Kamiyr ACHONHHTENBHYIO y:-xmauro/cby"r2
nobaensercas muHHMYM 0.05MM Ha pasmep KoH-
TAKTHOH IIOINAOKH.

2. Ecnm xonmuuecTBo cnoes Gonee 8, To gobasnsercs
0.05mm.

3. Onpepenenne yposHeit A, B u C cm.1.6.3,

9.1.2 TpeboBaHna K KONbUEBOH KOHTAKTHOM ILio-
majKe

KonbleBsas KOHTAKTHAA IUIOIIAAKA HOJKHA COOTRET-
CTBOBATH TPeGOBAHHAM, NPEAbABIAEMEIM K CKBO3HBIM
METANIH3HPORAHHEIM OTBEPCTHAM IIPH NPOEKTHPOBA-
uud mnat Knacca 3. Texundeckue TpeOOBaHNA K TLIA-
tam Knacca | m Knacca 2 nonyckaroT YacTHYHBIN pas-
PBIB OTBEPCTUEM KOHTAKTHEIX Miomanok. IlpH npoek-
THPOBAHHH TakOH NPOAYKUHM HEOOXOOUMO YUMThI-
BaThb, YTO Pa3spbIB KOJNEBICBBIX KOHTAKTHBIX IUIOMIAN0K
HOWEIATEICH W JO0MKHBl NMPenyCcMAaTpHBAaThCAd COOT-
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BETCTBYIONIME TpeDOBaHMA K pasMepaM OTBEPCTHS H
nnowankH, 4rodsl Ha TOTOBOH HpPOJYKUUH pPa3pbiBbl
KOHTaKTHRIX IUIOWAAoK orcyTeroBany. QTBepcTus
0e3 KOHTAKTHBIX MIOMWAA0K WIH OTBEPCTHA € OTpaHU-
YEHHBIMH paiMepaMd KOHTAKTHBIX [LIOWAZOK JOMK-
HBI WCTOJIB30BATHCA TOJBKO MPH MPOBEIEHNH NpeaRa-
putensHeIX paloT Mepes HaualloM IpoLiecca IPOeKTH-
poBanusd, TpeByIOWIMX COOTBETCTBYIOIMIEro obpasia,
MOXOKErD Ha TOT, KOTOPBIH OyAeT NpHMEHATRCH.
MuHManeHas KONblEeBad KOHTAKTHad IOINAAKa Ha
BHEUIHHX CNOAX — 9TO MUHUMANBHO Y3K0E MECTO MEK-
Ay KpaeMm OTBEpPCTHA H KpPaeM KOHTAKTHOHN ILIOWIanKy
[ocAe  OKOHHYATEIBHOIO  IHOKPbITHA  OTBEPCTHA
(cm.Puc.9-2). MuHMMansRas KONBLERAad IUIOLIANKA HA
BHYTPSHHEM CJIO€ — 3T0 MUHHMAILHO Y3K0E MECTO
Mexly KpacMm NpOcBepleHHOTO OTBEPCTHA H KpaeM

IPC —

KOHTaKTHOH MNNOWAAKH [OCNE CBEQIICHMS OTBEPCTHA
(cM.Pnc.9-3).

A Brewnas xoieifesas rAougadka- MunuManbHas
KONbLUERad [IOLIEAJIKA AN HEMETAINIM3WPOBAHHBIX W
METAUIHIMPOBAHHBIX OTBEPCTHH MOJIKHA COOTBETCT-
eoeatb Tabj. 9-1 u Puc.9-2.

B. Buympennsis konstjeeas niougaoxka — MUHHMaTEHAR
KOJIBIIEBAA MUIOMIANKA BHYTPEHHUX CIIOEB MHOTOCIOMH-
HEBIX NIEYATHBIX MIAT W MEYATHRIX NaT Ha MeTawnuHe-
CKOM OCHOBaHHH JOJDKHA COOTBETCTBOBaTL [abn.9-2
y Puc.9-3. [Mpu ucronn3oBaHui oOpaTHOro TPaBIEHHA
W3ONAIIMOHHBIH  YYACTOK, NONISPMUBAUIHA BHYT-
PEHHIO KONBLEBYIO KOHTAKTHYH nnomaaky, Oyaer
YMEHbIIATECA. MMHUMAaNLHAA KONBLEBAsd KOHTAKTHasA
TIOMIAAKA AOJKHA ObITE He MeHee MaKCUMAIBHOH
riyGuHS 00paTHOrO TPaBAEHHH.

Y
\ | /

l
NI Eo)
1 1
i ([
| I | {
Yrouennan ¥raopoe Itnowanka
ILIONIAKA coeaMHenne B BHAE KIYA

PC-275-5-14

Puc.9-1 TIpumepsl H3MeHeHHOH HOPMbI KOHTAKTHBIX TUIOMIA0K

MuuiMaisHan
KOMBUCBAT
WA gKa

Cxeonoe
__ MCTaLIHIN-

[OBAHHOC

OYBEpCTHE

—
!
E
s

PC-275:6:15

Puc.9-2 Buemnas KonblieBas nioimanxa

MeTtagansposasoe
OTHEPCTHE

MuHuMansHas
KOiIbLCBAR
IAGINERA

-  MutusaseRan
] KWIBENECRAA
IO

PC-2758-5-18

Puc.9-3 BHyTpeHHsS KOMbLEBaN MIOIAAKA
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Ta6.1.9-2 BuyTpenussa KoJbnesas niaowagxka (Mu-
HHMYM)

KonbueBas KOHTaKTHAH Knace 1,213

ILIOLEAAKA

BHyTpeHHsA © MeTalllH- 0.025 mm
3auuei

BrewHsas ¢ MeTannusa- 0.050 mm
HHei

Buemnas 6e3 MeTtannuza- 0.0150 MM

U1

9.1.3 Bricroboxaenusl B TIPOBOASIUHX MOBEPXHO-
CTHX

BeicBoBokieHHs B MNPOBOJANIMX MOBEPXHOCTAX Tpe-
GYIOTCA TOJIBKO [T OTBEPCTHH, NIogBepraeMbelx nafike
M PACTIONOMKEHHBIX Ha DONBIUKX NPOBOAILIMX MOBEPX-
HOoCTAX (OBEPXHOCTH 3€MAH, MOBEPXHOCTH ITHTAHNA,
TEMIOO0TBONE T.M.). BeiceoboxkneHus Tpebyrorca ans
CHIDKEHHS BPEMEHM Maiiky TTyTeM CO3/aHud TepMuYe-
CKOTO COTPOTHBISHHA B NpoLEcce Nafiku.

DTOT THN COBAMHEHMA NOMKEH UMETh penbed, TUMb!
KOTOpOro npHeefeHn! Ha Puc.9-4. CooTHowenne pas-
Mepa OTBEpPCTHS, KOHTAKTHOH IIOUIANIKH MU [IOBEPXHO-
CTH MEepeMbIMKM sBIieTCAd KPUTHUHBIM. Jna Gonee
nogpoGHOit nHbopMaLMKH oOpaTHTeCk K HacTHOMY
CTAHZIAPTY.

9.1.4 KonTakTHBIe NICIMAKH 118 CILIHMEHHBIX
KPYLJIBbIX BbIBOJOB

JIns CmONIEHHBIX KPYIIIBIX BBIROJIOB AOGJKHBI OBITH
IpeaycMOTPEHBl TUIQINA/KY, KOTophle obecrnedaT Ta-
KYyH) WX YCTaHOBKY, 4TOOBI 3aJHAA 9YacTh BhIBOMda U
coenMHeHHe BBIBOAA cooTBeTcTBOBANY Puc.8-33,

Pasmepsl BbIBOZA M KOHTAKTHOH TIOMIANKM JONAKHEI
ObITH pacCcUUTAHB 7T MUHMMU3ALHY OOKOBOTO HABH-
canus (ana npomykuuu Kitacca 3 pomyckacTes HaBu-
caHue A0 Y4 auamerpa BeIBoAa). Hasucanue mepenHei
YacTH BRIBOJA SBJAETCHA AOMYCTHMBIM, €CIH HE CO-
KpallaeTcs MHWHHMMAIBHOE, IIPEIyCMOTPEHHOE TIpH
NPOEKTHPOBAHHN PaccTOMHHE MEXAY MpOBOJHHKAMM,
Ecnn venons3yoTes UIOCKHe BhIBOJEL, TOMUIMHA 10~
ckoll wactu He qomkHa 0Tk MeHbine 40% HcxogHOrO
nauametpa (cm.J-STD-001).

9.2 OrsepcTun

9.2.1 HemeTanIM3HPOBAHHBIE OTBEPCTHH

OTBEpPCTHS 3TOr0 TUNA TPOXOAAT Hepe3 BCIO TONILUHY
neyaTHoH mnarel. OHM He COAEpAT MOKPHLITHA HIH
Apyrux Buaoe obpabortku. OHU MOTYT OBITE HCIOMDb-
30BaHBl B KAYECTBE YCTAHOBOYHBIX, MOHTAXHBIX HIH
A5l KPeTneHns JEMEHTOB,
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9.2.1.1 YcraHoBOYHbBIE OTBEPCTHH

ITOT THIT OTBEPCTHI ARTACTCS QU3HUECKUM SIIEMEN-
TOM, KOTOpPBIt Moxer GbITh B (OpME OTBEPCTHA WM
na3a Ha NevyaTHOH nnare, HITOTORICHHOH 3aroTOBKE
WM CMOHTHPOBAHHOW 3aroTOBKE. YCTaHOBOYHbIE OT-
BEPCTUSA MCIIONBIYIOTCA NCKIKOYHTENEHO I8 YCTAHOB-
KH TeYaTHOM I1aThl uiH cOOPKH B IpOLECCe H3TOTOB-
NeHUA, MOHTAXA W TIPH NPOBEJeHHH HCTBITAHWH. OHK
HCITONEIYFOTCA TIPH BBITTONIHEHHH ClIEOYIONIMX OIepa-
LIFTH:

a) Cosmemenne GoToMABIOHOB.

b) [MosuuMoHUPOBaHHE CIOEB NPH JTaMHUHHPOBAHHH,
¢) YcraHoBKa 3aroTOBOK [PH CBEPIICHHH.

d) HcnelTaHHEe HECMOHTHPOBAHHBIX [TEYATHBIX 1T,

e) YcraHoBKa ABTOMATHYECKOH

cOopkH.

3aroToBOK.  IJ1A

f) Hcneiranue Ha QyHKUHOHHPOBAHME.

Konctpykrop ofs3aH yKasblRaTb YCTAHOBOYHBIE OT-
BEpCTHA, KOTOPRIE OCTAIOTCA HA MIATE WIK 3aroTOBKE.
Hsrotoputens Iar 006i3aH OOpeNenATh YCTAaHOBOY-
HBIE OTBEpPCTHSA, HEOOXONHMBIE JUTA HW3rOTOBIEHHA
nnar.

9.2.1.2 MoHTaXHbIE OTBEPCTHA

IT0 OTBEPCTHA. KOTOPBIC UCHONB3YIOTCA [T MEXAHH-
YECKOTO KPEerieHNA MEYATHBRIX [UIAT WIH MeXaHHue-
CKOrQ MPUCOEAMHEHHs IEMEHTOB K MNEe4aTHEIM ILla-
TaM.

9.2.2 CxBO3Hble METAANHINPOBAHHLIE OTBEPCTHA

BTOT THN OTEEPCTHH MMEET METATUTHYECKOE MOKPBITHE
HA MX CTEHKaX, KOTOPOE OCYLUECTBIIAET IMEKTPUIECKOE
COSAMHEHWE MEXIY TPOBOIAILIMMH DUCYHKAMH Ha
BHELIHNX MM BHYTPEHHHUX CNOAX [1€YATHBIX MUIAT WM
Ha TeX W JPYIHX.

€4y7S OTBEPCTHA MOTYT TaKXe€ HCIONB3OBATBCH A
MPUCOCUHEHNUA KOMITIOHEHTOE, MOHTAKA BHYTPCHHHX
MEXCOeqUHEHHH MM AN OTROJAA TENIA.

9.2.2.1 I'nyxse 0 BHYTPEHHHE Nepexo/JHbIe 0TBEP-
cTHA

CKROZHBIE METAUIM3HPOBAHHBIC OTBEPCTHA, COCOU-
HAIOIHE B4 WM HECKOJNBKO MPOBOANIMX CTOEB MHO-
TOCI0RHONA MEUaTHOMN NIaThl, HO HE MPOXOUAIMe de-
pe3 Bce CII0M MaTepHaTa OCHOBAHMA Me4aTHOH [arsl,

HA3BIBAIOTCH TIYXMMU H BHYTPEHHHMH NEPEXONHEIMH

OTBEPCTHAMMU.

A) Tnyxue creozuvie MemamIu3UpoOSAHHBIE OMGep-
cmus ['Tyxue nepexoiHble CKBO3HBIE METALTH3H-
pOBAHHBIE OTBEPCTUA HAYHMHAKOTCH OT MOBEPXHO-
CTH IITATHl H COCIMHAOT TOREPXHOCTHBIA CIIOH C
ONIHUM HIIW HECKOJLKHMH BHYTPEHHHMH CIIOAMH.
I1yxHe OTBEpPCTHA MOTYT OBITH H3TOTOBNEHEL
nsyMs Metogamu: (1) Ilocne npeccoBaHus MHOTO-
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B)

C)

CNOHMHOM meYyaTHOH NaaThl CEBEpIATCA OTBEPCTUA
OT NOBEPXHOCTH IUIATHI 0 TpebyeMoro BHYTpeH-
HETO C108 W CO3JAeTCA IMEKTPHUECKOE COSAMHE-
HHC C NOMOUIBH) OCAHKJICHHA IMOKDLITHA B TJIYXHE
MepeXOnHBIE OTBEPCTHA NPH BBINOMHEHHH TEXHO-
JIOrH4eckoro mpouecca Metamnusanuy; (2) [Nepen
NpeccoBAHUEM MHOTOCIOHHOM MevaTHOH [UIAThI
CBEPIIATCA TIYXWE OTBEPCTHA OT T[OBEPXHOCTH
CNoéB 10 TEPBOTQ WU TIOCIEAHET0 BHYTPEHHETO
Cros, 3aTeM BBIMTONHAOT CKBOSHYR) MeTamniia-
LI, NOMyYeHHe H300paxeHUd, TpaBneHHe BHYT-
PEHHHX CTOPOH, MOCHE 4YEro COCAMHAKT HX MO-
CpEJCTBOM MPEecCOBaHUA B MHOTOCIOMHYIO CTPYK-
Typy. IIpi BTOpOM METOZE, €CNU BHYTPEHHUE CO-
eHHEHMA TpeOYTed MeXAY HOBCPXHOCTHBIM
CI0eM H HECKOJbKHMH BHYTPEHHHUMU CIOAMH, MO-
CHeIYIOIHE NPOLECChl TPABIEHHA, MPECcOBaHuUs,
CBEPIISHHA Y CKBO3HOMH META/IH3aLHH 3TUX CIOEB
HeoOXOAUMO MPOBOJMTE BMECTE NEpe] OKOHYA-
TelbHBIM MpeccoBaHueM. [nyxue mnepexoaHbie
OTBEPCTHA JOMKHBI OBITE OEPEKPHITH TIONIHMEPOM
HIIH NasibHBIM PE3UCTOM OM1A NPEAOXpaHeHH HX
OT 3aNOHEHUH MOPUNOEeM, T.K. NPHIOH B OTBEp-
CTHAX € ManbiM AHAMETPOM CHHKAeT MX HaJExk-
HOCTb.

Brympenrue nepexodnste omeepemius BHyTpeH-
HHE TMCPEX0JHBIC CKBO3HBIC MCTAIH3IVPOBAHHBIC
OTBEPCTHS HE IpeIHA3HAYEHEI AT PAcTIONOKEHHA
HX HAa NOBEPXHOCTH W CO3Z[AI0T JIMLIL MEXKCOSIH-
HEHHA BHYTPEHHHMX crmofe. Yalle BCero Mewmco-
COMHEHHUA BBIMOIIHAKTCA MCHKAY ABYMA COCCAHH-
MH cnoAMH. OHH CO3JaKTCA TNOCPEICTBOM CBEp-
JIEHUA TOHKMX MaMHHATOB, METAIUIM3ALMKM CKBO3-
HBIX OTBEPCTHIl ¥ TpaBIEHHA NPOBOAANIETO pH-
CYHKA BHYTPEHHHX CIOEB nepen NpEeccoOBAHUEM.
g monyveHHs BHYTPESHHHX MEPEXOIHBRX OTBEp-
CTHi B C/IOAX, KOTOPEIC HE ABIAIOTCH COCCIHNAMH,
TpebyeTca TpaBJIeHHe BHYTPEHHUX CTOPOH CIOEB ,
COCIMHEHYE HX BMECTE C NMOMOILIBIO [TPECCOBAHNA,
MoCHeayOIMAas METANNH3ALNA, TPABICHHE BHeIl-
HHX CTOPOH H TIPECCOBAHME 3THX 3aroTOBOK A
MONYYEHHS OKOHYATENBHON MHOTOCITOHHOH 3aro-
TOBKH.

Pasuepst 27yxux 1 sHymMpeHuux nepexodnsix om-
gepcmuti OOBIMHO IUIA HM3TOTOBNCHUA TAYXMX U
BHYTPEHHHX MEPEX0J0B UCTIONB3YIOTCA OTREPCTHUA
HeQOMBIIOro AHaMeTpa, KOTOPhIE MOTYT OBITh H3-
FOTOBRNEHBI MEXaHMYeCKUM crocoboM, ¢ IoMo-
B0 Jla3epa WK MiaasMel. MUHAMaNbHBINA pasmep
BHYTPEHHETO TEPEXOIHOTO MPOCBEPIEHHOTO OT-
BepcTHA TnpuBeneH B Tadn.9-3, a MUHHMaNbHbLIA
pasMmep IIpOCBEpJIEHHOTO TAYXOro MepexolHoro
oTeepcTHA npueeeH B Tatn.9-4. B ToM u gpyroM
CAy4ae MpU MOKPLITHH AMDKEH ObITE PACCMOTPEH
KO3 PHULMEHT COOTHOLIEHHA AUaMETpa OTBEPCTUA
K TOJNUIMHE IaThl; Majielbkoe [Mybokoe rinyxoe
NEPEXOAHOE OTBEPCTHE OYEHb TPYAHO METalnu-
3HpOBATE 13-3a TIOHWKEHHOM Kporoluel cnocol-
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HOCTH M OTpaHHUYeHHOro oOMeHa pacrsopa B OT-
BepcTiax. [nyxue 0 BHYTpeHHHE MEPeXOAHEBIE OT-
BEPCTHA MOTYT ObITh NEPEKPLITHI MOKPBITHEM; B
OCHOBHOM HepTexe NO/BKHO OBITh YKa2aHo 0 RO3-
MOWHOCTY HX HCTONL3OBAHUA I8 CKBO3HBIX Me-
TAUTH3HPOBAHHAIX MepexofoB. Jis nomyueHus
Oonbuieii nHdgopMaly CM. YaCTHLIM CTAHOAPT.
Tabauua 9-3 MuHuMANBHBIH Pa3Mep NPocBepIen-
HOTO OTBEPCTHS 51 BHYTPeHHHX MepeXoIos

Toamuna Knace 1 Kaace 2 Kaace 3
caos
<0.25 MM 0.10 Mmm 0.10 MM 0.15 MM
0.25-05mm | 0.15 MM 0.15 mm 0.20 mm
0.5 MM 0.15 Mm 0.20 MM 0.25 MM

Tabnunoa 9-4 MuHHMALHBIH paiMep NPocBEpIeH-
HOTO OTBEPCTHI /I3 IAYX0ro mepexoaa

Tonmuua Knace 1 Knace 2 Kmace 3
caon
<0.10 MM 0.10 MM 0.10 mm 0.2 MM
0.10-0.25 0.15 MM 0.20 MM (0.3 mm
MM
0.25 MM 0.20 Mm 0.30 Mm 0.4 MM

9.2.2.2 TennooTBoafLINE NEPEXOAHbIE OTBEPCTHA

TemnooTRogALIME TMEpPeXONHBIE OTBEPCTHA — 3TO
CKBO3HBIE METANIH3UPOBAHHLIE OTBEPCTHA, OOBIMHO
PAcMONOXKEHHBIE 10 YCTPOHCTBAMH BLICOKOH MOLIHO-
CTH B TpYINe, KOTOpas (QOPMHDYeT COSAMHEHME C
KOPITyCOM YCTPOIfCTBAa HEMOCPEACTBEHHO WIM € No-
MOILEIO TeIIonpoBoasniero arenra. Mx coemunenne ¢
BHYTPEHHHAMY MOBEPXHOCTAMM W/HIH BHEIUHUMH MO-
BEPXHOCTAMH CJIY)KUT LA OTBOJA TEIUIa OT Kopmyca
yerpoiictBa. TennooTBONAILIAE MepexOomHEIE OTBEp-
cTug 00BIYHO BOJIBIIE, YeM BHYTPEHHUE NEPEXOIHBIE H
TTyXHe OTBEPCTHA, H K HUM He NMpPeIbABNATCA Tpeho-
BAHHMA B TOM ke ofbeMe, Kak M K IPYTHM TIEPEXOIHLIM
OTBEPCTHAM,

9.2.3 Pacnoaoxenne oTBepeTHil

Bce oTBepcTHA W TabapHTE! A0JKHEL OBITE oOpaiMe-
PEHLI B COOTBETCTBHH ¢ 5.4.

Ipumeuanne: Popma (pattern) BEIBOIOB OOMBLIMHCT-
BA KOMIIOHEHTOB, MOHTUPYEMbIX HA MEeYaTHbIe MAaThl,
ABIACTCA OCHOBHEIM ($akTOpOM, BNIHAIIIMM Ha BEIGOD
M3MEPHUTENBHOH CHUCTeMbl (METPHYECKOW HIH CTaH-
JApTHOR).

9.2.4 OTKNoHCHHE PACTIONOMKCHHS OTBEPCTHR

Ecnu war koopauHaTHoii cerky BuIOpan (em.5.4.2), 1o
3MEMEHTEI, IIar BEIEOJOB KOTOPBIX OTIHYAETCA OT Lua-
ra KOOpPOHHATHOH CeTkH, JOLKHEI ObITh YCTaHAB/ICHB!
Ha NEvATHOM [UIaTe, HMEKIEH OJUH H3 CIEAYOINX
PHCYHKOB DACTIONOKEHHA OTBEPCTHH:

PucyHok pacnonoxenust 0TBEPCTHIl, MPH KOTOPOM [0
KpaiiHel Mepe, OOHO OTBEPCTHE MO BBIBOL 3NIEMEHTa
PAcHONOKEeHO Ha Nepece4eHuy Ocell KOOpAMHATHOIR
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CEeTKH, 8 pa3Mepbl PACTIONOMEHHS JIPYTHX OTBEPCTHH
PHCYHKA NMPOCTAB/IEHBI OT KOOPAHHATHON CETKH.

PrcyHOK pacnofoxkeHus OTBEPCTHH, [IPH KOTOPOM €ro
UEHTP HAaXOAMTCS HA MEPECeYeHHM ocell KoopIHHAT-
HOIt CEeTKH, a BCe OTBEPCTHA PHCYHKA obpazmepeHsl OT
oceil KOOpAWHATHOH CETKH.

9.2.5 lonycku

9.2.5.1 lonyckn HA pacnoJ/igoyKeHHe HA OTBEPCTHA

B Ta6n.9-5 npupeneHs! 3Ha4eHHA JOMYCKOB HA pacno-
NOKEHHE OTBEPCTHH, KOTOpble HONKHBI HENONb30-
BATHCA [UIA PACTIONOKEHHA 0a30BOTO OTBEPCTHA, €CITH
B KaueCTBE MATEPHATAa OCHOBAHHA TIeYATHBIX Iat
NPHMEHSIOTCH CTEKIQ3NOKCHU/IHbIE JU3NEeKTpHKH. Bee
JOIYCKH 3a81aHb!l B BUE AHaMeTpa BOKPYT HCTHHHOTO
pacHoNOXKeHUs. ITH AOMYCKU BHIOHPAIOTCA € yHETOM
NOZUIMHOHHPOBAHHSA CBSpNa M TOYHOCTH CBEPAEHHMA.
Kpome Toro, 0onycKH 3aBUCAT OT TOJMHEL MATEpUa-
Ja, TUMa W [UIOTHOCTH MedH. PesyneraTomM oObIMHO
ABMAETCA YMEHBIIEHHe NOIYCKa HA PacIolIOkEeHHe
GazoBBIX OTBepCTHH

Tabauna 9-5 Honyck na pacnoaoxenue 0TBepCTHA

Yposens A
0.25 MM

Yposenn B
0.2 MM

YposeHs C
0.15 MM

9.2.5.2 HemeTanauiupoBaHHbIE OTBEPCTHA

IPC—2221A

AY Vemagnosounste omeepcmud Y CTAHOBOYHBIE OT-
BEPCTHA UMEI0 JKECTKHH JOIyCK A HCKIFOYCHHS
MepeMerIgHus TUIAThl OTHOCUTENBHO YCTAHOBOUY-
HBIX HITBIpeii. 210 ocobeHHO BaXKHO, ECTH OTBEp-
CTHUH MCHONB3YHOTCA A cOBMeMeHus. PerucTpu-
pyrolLliie MTHIpH 00BIYHO OYeHE TOYHBEIE, C JOMNYC-
koM B mpeaenax 0.025 mM wiu Mensie. OTsep-
CTHA TAKXKe HMEIOT XCCTKHIH J0mycK, B Mpefenax
0.05 mm. Ycnosue MakcHMaABHOTO MaTeprana
(MMC) u ycroBue MHHUMANBHOIO MarepHana
(LMC) sBnfTCH TEPMHHAMM, WCOOABL3YEMBIMH
IS ONHCAHHA B3aHMOCBAZM MEXy OTBEPCTHEM H
IIThIPeM. YCIOBHEM, BAVAIOIIMM HA NIGCAAKY, AB-
ngercs, Hanpumep, MMC oteeperusa (korma oT-
BEPCTHE ABJISETCA HAMMEHBINUM), KOTOpoe oObIv-
HO paccMarpuBaeIcid ¢ HAMMEHBIUHM PACCTOSHH-
em mpu MMC mreips (Korga WTEIPE SBISCTCA
MakcaManpHo OonbiuuM). PaccrosHue. paBHOe
0.025 MM, OOBIYHO AOCTATOYHO ANA TOrD, UTOOBI
OTEEPCTHE He MOTYYHIOCE CIUAIIKOM GONbIHM , &
IUTBIPE CNHLIKOM MATEHEKHM.

B) Monmasicuvie omgepemus Jlonmycku 00bIMHO CBA-
3aHBI CO CTaHAAapTHOI Nocangkoil u ciocobamMu co-
sMerenns {cMm. IPC —2615.)

ITnousanxa
nepei
CREPICHHUEM

Lilipuea mepeMbIi

Hnowaaka
nocne
CBEPINCHHA

liIxpokan auuun Vikaa NHIHHS

HC-275.5-17

Puc.5-4 TunuvHeil Tennoeoll pensed noBepXHOCTH

9.2.5.3 CxBo3HbIe MeTANLIHIHPOBAHHBIE OTBEPCTHA

A) Honyeku creosHulx MeEMALIUIUPOSAHHBIX Omeep-
cmuii Ecam Weroas3yeTca OCHOBHAA CHCTEMa H3-
MEpPEHHA, CKBORHBIE METAIMH3IUPOBAHHBEIE OTBEp-
CTHA, NPeIHA3HAYEHHBIC 1Tl [IPACOEIMHEHMA. Bbl-
BOJIOB KOMIIOHEHTOB HWIM ILUTHIpell K MevaTHoH
njare, MO/DKHEL OBITE BBEIPAXKEHBl NpeAeTbHBIMH
3HAYCHUAMA B coorsercTBuy ¢ MMC umu LMC.

B) Moumascuele omeepemun nram 3TO OTBEpPCTHA,
UCMONb3YyeMble U1 MEXAHHYECKOrO KperieHus
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nnat npd ux cbopke. OHM MOTYT TAKXe MCIONb-
30BATLCA IS 3ISKTPU4ecKAx coenuHeHnid. Jlo-
nyckd OObLIMHO CBA3aHbl CO CTAHIAPTHOH nocan-
KOH u criocobamu copMelnenns (cM. IPC -2615).

9.2.6 KoanyecTBO OTBEPCTHI

Jns xkaxOoro BHIBOOA, KOHTAKTA HAM TPOBONOYHOH
MEPEMEIYKH, KOTOPBIE YCTAHARIMBAKITCH B CKBO3HbIE
METAIH3HPOBAHHEIE OTBEPCTHA, AOMKHEI OBITL Npe-
IYCMOTPEHBI OTJCIIEHBIE OTBEPCTUS, 38 HCKITHOUEHHEM
yKazanHeX B 8.2.11.
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9.2.7 PaccTofiHHE MEJKAY COCETHHMM OTBEPCTHAMH

Paccrosanue Mexay HeMeTANIM3HPOBAHHBIMU HIH Me-
TAIMINPOBAHHBIME OTBEPCTHAMH (HIH TEMH W ApY-
TMMH) J0JKHO OBITh TAKMM, YTOOBI PacCTOAHUE MEKIY
KOHTAKTHBIMH THIOINAAKAMY, Opr}KaK)l_[ll/lMM OTBCP—
CTHA, COOTBeTcTBOBANO TpeboBaHuaM 6.3. JlomxHo
ObITb IPOBEAEGHO PAacCMOTpeHUE TpeOOBAHUH K CTPYK-
TYPHOMY MaTepHany TeYaTHOH TNNaTel, OCTABIIANCH
TOJIOHHA KOTOPOTO NoikHa 6biTh He MeHee (.5 Mmm.

9.2.8 Koa¢gdprunenr coornomenns (aspect ratio)

Ko3dipHupeHT COOTHOIIEGHHSA CKBO3IHBIX METalLIH3H-
POBAaHHBIX OTBEPCTHH AB/IAETCH BAXKHBIM HOKa3zaTe/IeM
CII0COOHOCTH M3TOTOBHMTEN TMEYATHBIX MaT odecre-
YHTh JOCTATOYHYI0 TONIUUHY MOKPBITHA B CKRO3HBIX
METALTH3MPOBAHHLIX OTBEPCTHAX.

10 O6mue TpebopaHus K 31eMEHTAM CXEMBI

10.1 XapaKTepUCTHKH MPOBOIHHKA

IpoBoaHuEY Ha nevwaTHOH MIATEe MOTYT HMETh Pa3HYHO
dopmy. OHu mMoryT OBITE B BHIOE OTHENBHBIX TpPacc
NPOBOAHHKOE WM B BHJE IPOBOAALIMX NOBEPXHOCTEH.

Ecne KoHTpakTHOH NokyMeHTauueil Tpebyerca no-
cTapka cTabPIBHON NPOJAYKIIMH B NPEenax A0MYCKOB
HA XaPaKkTepHCTUKH CXEMBI, TO JOJIKHBI OBITH ycTa-
HOBJ€HB KPUTHYHBIE 3JIEMEHTHI POBOJAILETD PUCYH-
Ka, KOTOpBle MOTYT BO3/eliCTBOBATE HA XapaKTepPHCTH-
KH CXeMbl, TaKHe Kak pacnpelencHHas HHIYKTHB-
HOCTB, EMKOCTHOE COMPOTUBICHUE M T.1.

10.1.1 lllnpaAa H TONHHMAA NPOBOIHHKA

Illupuna ¥ TOMKMHA NPOBOAHMKA HA TOTOBOH Iedar-
HO#H Nnare A0JxHa OBITH yCTAHOB/ICHA HA OCHOBaHWH
CHUTHATBHOM XapakTepHCTHKH, Tpebyemoli ToKOBoii
NPOIycKHOH ¢nocoGHOCTH M MaKCHMAaNBHO OOMYCTH-
MOTO pOCTa TEMNEpaTyphl. ITO JoM#KHO OLITH ONpeae-
JIEHO ¢ MCnonb3oBaHueM Puc.6-4. [lpu onpenenenuu
TONIIWHE! NPOBOIHUKOR Ha FOTOBOH MEYaTHOH miare
KOHCTPYXTOp HAO/DKEH PACCMOTPETh BONPOC BO3MOMK-
HOCTH M3MeHeHWA TONMMHE! MEOHW Ha CNoAX IUIaTh! B
pesynbTate TexHodorudyeckoid obpaborkm. Jomikna
OBITH OLIGHEHA YyBCTBUTENBEHOCTE CXEMBI K TAJSHHIO
HATIPAAEHUA H HA OCHOBAaHHM KOHCTPYKTOPCKHMX Orpa-
HHUYCHMI OIpeNeieH0 MUHHMAbHOE 3HAUeHWE Tolt-
uruHel. Tabn.10-1 u 10-2 npegnasHadeHs] 11 Opegoc-
TABIEHN PEKOMEHAALMNA, CBA3SAHHAIX C KOHCTPYKLMEH
A BO3MOIKHOCTBIO U3TOTOBIEHHA, KCTOPEIE HE JOMKHBEL
BOCIIPHHHMAThCA KAk TpeOOBaHHA K KOHCTPYKUHH.

Eciit Kk NpoaykuMy npeabasnsAtorcs TpebopaHns, pas-
paboranusie Underwriters Laboratories (UL), To ycra-
HOBJEHHAA MMWHMMAJIGHAA IIMPHHA  [POBOAHMKA
aomkHa Bsire B Mpefenax, yreepxaeHHsx UL mas
M3TOTOBHTENS NMeyaTHerx mat (M., UL 746E).

Hdna obecnedeHns W3roTOBNAEMOCTH W IIPOAOIKH-
TENBHOIO CPOKA €iykObl IHPHHA OPOROJHHKA W Tpe-
OyeMoe paccTofHIE AOMKHBI OBITH MAKCUMAABHO BO3-
MOXKHBIMY 118 COXPaHEeHHA TpefyeMora MHHUMaNbHO
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AOMYCTHMOTQ  pacCTOAHWA. HomMuuanbHas LTHpHHA
NpoROOHHKA H OOOYCKH Ha rOTOBOH NIATe A0JAHBI
OBITS yKajaHd B OCHOBHOM HepTexe.

T T T D O N e - e oo
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Ta61.10-1 TonmuHa ¢oABTH BHYTPEHHHX CJ0EB
NocJIe TeXHOJMO0rH4ecKei oOpadoTKn

[PC-2221A

B IPC-4562

Bec, yH- | Abcomwr- | Jonycrn- Oxonua-
oAM,{MKM| | Ham  Mu- | Moe  MaK- | TeabHas
HHMaJb- CHMAJLHOE | MHHH-
HAf  TOJ- | CHHXKEHHE | MaJLHAas
muaa Cu | B pe3yab- | TOJWHHA
(IPC-4562, | TaTe TeX- | mocie Tex-
CHHMKEHME | HOJIOTHYE- | HOJOrHYe-
Beca meHee | ckoil  006- | cxoli 00
10%), mkm | paboTkn* | paGoTKH
{MK™M) (MEM)
1/8 [5.10] 4,60 1.50 3.1
¥4 [8.50] 7.70 1.50 6.2
3/8 [12.00] 10.80 1.50 9.3
% [17.10] 15.40 4.00 11.4
1 [34.30] 30.90 6.00 24.9
2 [68.60] 61.70 6.00 55.7
3 [102.90] 92.60 6.00 86.6
4 [137.20] 123.50 6.00 117.5
Briure 4 6.00 Ha 4 mkm
HHXEC MiU-
HUMATBHOH
TOMILUHBL,
yKazaHHOil

108

*]Ipr NOBTOPHOM BO3IEHCTBHU TeXHONOrHYecKol 00-
paGOTKM He AOMYCKaeTCsa AOMOMHUTENBLHOE, YKA3aHHOES
B TabiHle CHHUKEHWE TOMMMHBL ANd DONBLH BECOM
medee Y2 yuuus. Ins goneru Becom 2 yHUMH | Gonee
yKazaHHoOe B TabmHUe [OMOJHHTEIbHOE CHHKEHHE
TONIUHE! AONYCKAETCH TOIBKO AMA OZHOKPATHOH A0-
NOJTHUTENBHOH TeXHOToTHuecKoH 06paboTKu.

Ecnu mns nporoaHnka TpeGyerca IBYCTOPOHHHIA Ho-
MyCK, TO HOMHHANLHAS IIHPHHA NIPOBOJHUKA Ha TFOTO-
BO IITaTe W AOMYCKH, YKasanukle B Tabn.10-3, koTo-
pble ABMAIOTCA TUNMYHBIMH AMA MEAM TORMIMHOH
46 MKM, JOJKHBI YKA3LIBATLCA B OCHOBHOM YEPTEXKE.
1M pasMepsl HeoOXOAMMO YKA3blBATh B OCHOBHOM
qepTexe TOMBKO IJIA THIHYHBIX NPOBOAHHUKOB JTOH
HOMHUHANLHOMH IWHPHHBI, ECIH JOMYCKH. yKA3aHHLIE B
Tabn.10-3, aBnaroTcs CIHIUIKOM HIHPOKHMH, MO COTrNa-
COBAaHHK) MEX/Y 3aKa3yHKOM W TOCTABIIMKOM MOTYT
WCTIOJIB30BAThCH GoJlee KecTKHE ACMYCKH, YeM Ipexy-
cMotpennbie Tabdm.10-3, KoTopste ZOMAHBI OBITH yKa-
3aHBl B OCHOBHOM uepTexke, U pPACCMOTpEHBI 174
Vposus C. B Tabn.10-3 npuBeneHbl 3HaYSHHA JBY-
CTOPOHHHX JOTYCKOR JUTS NPOBOJHHKOB Ha FOTOBO
nnare.
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Ta64.10-2 ToriqHHA BHeMIHHX NPOBOIHHKOB I0C/e HAHCCEHHH TA/IbBAHHYECKOT0 HOKPbLITHA
AfcoaoTHAn
Bec, YyHUHMH | MHHHMAJL- Ilaoc muuu- | llaroc muuap- | Jomyctumoe MunnmaapHasn TOJNIHHA
[mMEMm| Has TOMIHHA | MAJALHAA MAJTLHAR MAKCHMAJAb- | BHEIMHHX MPOBOAHHKOB [0-
Cu (IPC- | TONMHAA IMO- | TOAIUHHA ITO- | HOE  CHHMGE- | CIe TEXHOJOrHYecKoH obpa-
4562, cHIDKe- | KPLITHA [ | KPBITHA AJA | HHe TOJAIIH- | foTKH{MKM)
nue geca me- | Kaaccos 1 u | Knacea 3 (25 | Hel B pesyib-
Hee 10%), | 2 MKM) Tate Texmo- | Knacenr 1 n2 | Kaace 3
MKM (20 mxm) JIOrHYecKoi
obpaboTkn *
MKM
1/8 [5.10] 4.60 24.60 29.60 1.50 23.1 28.1
Ya [8.50] 7.70 27.70 32.70 1.50 26.2 31.2
3/8 [12.00] 10.80 30.80 35.80 1.50 29.3 34.3
% [17.10] 15.40 3540 40.40 2.00 334 384
1 [34.30] 30.90 50.90 55.90 3.00 479 52.9
2 [68.60] 61.70 81.70 86.70 3.00 78.7 83.7
3 [102.90] 92.60 112.60 117.60 3.00 109.6 114.6
4 [137.20] 123.50 143.50 148.50 4.00 139.5 144.5

*He nonyckaercs JOMOIHUTENBHOS CHIKEHUE TONIMHBI [IPH TIOBTOpHOH 00paforke dosibrid BecoM MeHee V2 YHIHH.
Hna donerd BecoM 2 YHUHH H OoNlee yKazaHHOe B Tabnuile JOTONHUTENbHOES CHHIKEHHE TOJLUMHLL JONYyCKaercs
TONBKO AMA OAHOKPATHOH JOMONHATENBHON TEXHONTOTHYecKkoi o6paboTku.

IMoacuenne: MunuMansHas TOJHIHHA MCAHOTO [MOKPBITHAL

Knacc 1=20 MM
Knacc 2=20 MKkM
Knacc 3=25 MM

Tatoanua 10-3 Jonycku HA ITHPHHY NPOBOJHUKOB

aad poasrH TOAMHHOH 46 MKM

JnemMenThl | YpoBeHD Ypoeene B | Yposens
A ¢

Be3 nmokpbl- | +0.06 Mxm | £ 0.04 Mxm | = 0.015

THA MKM

C mokper- | £0.10 Mem | +0.08 MM | =0.05 MM

TUEM

IllnpuHa MPOBOJHHKA JOMKHA OBITHL M0 BOIMOKHOCTH
OJIMHAKOBOM Mo BCell OMHMHE, OOHAKO MOXKET OBITE He-
00XOIMMEIM 3ayKEHHEe MMPOBOAHHKA A/ oOecrieyeHus
BO3MOXKHOCTH €0 TPACCHPOBKM HAa YYACTKax ¢ Orpa-
HWMEHHBIMH pa3MepaMH, HalpHMEP, MSKIY ABYMA
CKBO3HBIMH METAIMZHPOBAHHBIMH OTBepcTHAMH. He-
MONB3YEMBIH YHacTOK € 3ayKEHHEM NPOBOIHUKA, [0~
KazaHHeIf Ha Puc. 10-1, Moxer Takxke ObITL paccMoT-
PEH KaK Mepa YCHIEHHA TIPOBOTHHKOB, T.K. HCITONB30-
BaHWE MpPOBOJAHMKOB OIMHAKOBOH IMUPHHB]L, KOraa
TOHKHE HNPOBOJHMKH [IPOXOAAT 110 Beel mnate, B Ipo-
THBOMOJOKHOCTE UCTIONB30BAHNIO TOHKHX H TONCTBIX
[POBOAHMKOB, ABIAETCA MEHEE NPHREMIEMEIM, T.K, [IPH
GoablieH MPUHE IPOBOIHAKA YMEHbILaeTcA Opak n2-
33 KpaeBbIX Ae()eKTOB, BHIPAKEHHBIH B MpoOLEHTaX M0
OTHOLUEHHUIO K 001LeH HUpHHE NPOBOIHUKA.
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Puc. 10-1 Ipumep npoBOAHNKAE C 32y KeHHEM

PC.2221-10-1

B mobGoM crmydae, echM HCIONBIYETCA HIMEHAEMas
WIHPHHA NPOBOAHUKE, TPeOOBAHUA K OCHOBHON KOHCT-
PYKUHY, MOpUBEIEHHBIE B JaHHOM [OKYMEHTE, HeE
JIOJKHB] HAPYIIATECA B MECTE 3aYKeHHS.

10.1.2 QuraexTputieckoe paccToSHAE

TpeboBaHud K pacCTOAHMIO YCTAHABMMBAKOTCA JUIA
Boex ypoeHeit cnoxuoctd wapemmit (A, B, C) u xnac-
cos xapakrepuctuk (1, 2, 3). IlpoBoasiian MApKHPOB-
Ka MOKET KacaThCA IPOBOJHHKOB HAa OJHOH CTOPOHE,
HO MHHHUMANEHOS PACCTOAHME MEX/lY MAPKUPOBKOH H
COCETHHMH MPOBOTHHKAMY XOJKHO OBITH COXPaHEHO
(cMm. Tabn. 6-1).

Jnst coxpaHeHUs paccTOSHUA MEKTY TPOBOXHHKAMH,
YKa3aHHOI0 B OCHOBHOM YepTee, MoxkeT moTpebo-
BATLCH KOMIEHCAIIN 3430pOB HA TPOH3BOICTBEHHOM
toTomabnoHe LA YUETa TEXHONOTHHECKIX JIOYCKOB,
onpenenenusix B 10.1.1, CKBO3HBIE METAIM3UPOBAH-~
HBIE OTBEPCTHA, NPOXOOALIME Yepe’ BHYTPEHHHE I10-
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BEPXHOCTH MeAHOM $onbru (3eMIM HAW TIWTaHuA) U
TEMIQOTBOA0B, AO/EKHBI COOTBETCTBOBATE TEM XK€
TpeBOBAHNAM K MHHHMATBHBIM PACCTOAHHAM MEXAY
CKBO3HEIM METANTH3WPOBAHHEIM OTBEPCTHEM H (onb-
roil WIM 3a3eMIAIUICH MOBEPXHOCTHIO, KOTOpEIE
NIPEABABIAIOTCA K PACCTOSHHIO MEXIY BHYTPEHHUMU
nposoaHukamu {cM. 10.1.4). [Ins nonyuenus Gonpuieit
HHGOPMALIMY O JHIEKTPHYECKOM PaccTOSHHK CM. 6.3,

10.1.3 TpaccupoBKa NPOBOIHHKOB

JT¥Ha MPOBOJTHAKA MEXIY JTI0OBIMH ABYMS KOHTAKT-
HBIMU TLTOLIAIKAME T0JKHA OBITE MHHHMAankeHOH. O1-
HAKO MPOBOIHHKH, KOTOPBIE ABIAKOTCA MPAMOH JTHHU-
eil W HanpasiaeHsl Mo ocaM X, Y WIH MOO yTIoM 45°,
ABIAKOTCA TPEANOUYTHTENEHBIME [ KOMIIBIOTEPHOM
JOKYMCHTAUMH HA MEXaHWYECKYH HMIH ABTOMaTHYE-
CKYI0 TpaccHpoBKY. Bce npoBojanMky, KOTOpLIE H3ME-
HSIOT HANpaBICHHE MO YIIOM, MEHbLIIMM 90°, momx-
HEl MMETh BHEINIHWH M BHYTPEHHHH YIJbl CKpPYIJIEH-
HBIMH WA CO CKOCAMH,

Ins HekoTopoii BRICTPOACHCTBYIOIEH Aanmaparypel
MOFYT MPUMEHATLCA CHEUH(pHYSCKHEe NPHHLHITE TPAc-
cHpoBKH. THOMYHBIM TPHMEPOM. ABJIAETCA MOCIENOBA-
TEIbHAA TPAacCHPOBKAa MEXOY CHTHAMBHBIM HMCTOYHH-
KOM, 3IEKTPUUECKOH HATPY3KOH H OKOHEUHOW Harpys-
KOH. TpaccupoBKa pa3BeTBHTENSH MOXKET HMETH Cle-
nupUIECKHe KPHTEPUH.

10.1.4 PaccrosHue MeX1y NpOBOAHHKAMH

MHHUMANLHOE PpacCTOSHHE MexXOy NPOBOJAHHKAMH,
ATeMEHTAMH TIPOBOAAILETO PHCYHKA W TTPOBOAAILUMMHU
MaTepuanamu (HampHUMep, APOBOAALIAA MAapKUPOBKA,
cM. 10.1.2, uap MOHTHpYEMBbIE SIEMEHTbl 3NIEKTPOH-
HBIX YCTPOHCTB) H MPOBOSHNKAMH XOKHO OBITH YKa-
3aH0 B OCHOBHOM 4epTexe. PaccToaHHe Mexy npo-
BOAHMKAMH AOJDKHO GbITh MAKCHMAIBHHIM H, [0 BO3-
MOMHOCTH, onTHMH3HporaHo (cM. Puc.10-2). Jna ¢o-
XPaHeHHS PpAcCTOAHHA MEXKIY NPOBOJHMKAMH, YKa-
3aHHOTO B OCHOBHOM u€pTeXKe, WIHpHHA TIPOBOIHHKOR
H PACCTOAHHE MEXIY HHMMH JOJDKHBI OBITH CKOMMEH-
cHpoBanbl Ha pabouem dorowabnone ¢ yu€ToM Tex-
HOIOTrHYECKHX AOMYCKOB. OTH TEXHONOTHUCCKHE [0-
MYCKH KpoMe (iakTopa TpaB/IeHHs YUUTBIBAIOT Aedek-
ThI MPOBOOHHKA W (hUTHILRELH P deKT, BOIHHKAIOIIHHA
MexXAy CKBOIHBEIM METANTH3HPOBAHHEIM OTBEPCTHEM H
COCEIHUMH CIOAMH C OONBIIMMHY METHBIMH NMOBEPXHO-
craMu (plane) npy HAHECEHMH METHOTO MOKPBITHA.

10.1.5 IMoxpbiTHe JOMONHHTEILHBIX METALIHYE-
CKHX YYACTKOB

JlonionHute/(bHBIE METATUTMYECKHE YYACTKH ABIAIOTCH
HedYHKUHOHATBHBIME, Pacrionarascs BHYTPH KOHTYpa
06pabaTEIBAEMBIX THIAT, OHH MMO3BONAIOT BBRIPOBHATH
IJIOTHOCTh TOKA TP TOKPHITHE, 00ECIEUMBAIOT paB-
HOMEPHYIO TOJIHHY MOKPHITHA Ha MOBEPXHOCTH Ie-
qaTHOH riarel. OHK He JOMKABI HApYLIaTh TpeboBa-
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HHS K MUMHHMalbHOMY DACCTOAHMEY MEXKOY [TPOBOAHH-
KaM¥ 1 YXYALIATh 3J€KTPAUSCKHE NapaMETPRI I1aT.

10.2 XapaKTepHCTHKH KOHTAKTHOH NIOWAAKH

10.2.1 MpousroacreeHHbie (TEXHOJOTHYECKHE) 10~
MYCKH

[IpH TpOEKTHPOBAHHMM TNOMWAAKK m06oH  Qopmsl
IOOIDKHBL YUMTBIBATHCA MPOM3BOACTBEHHBIE [ONYCKH,
0coGeHHO Te, KOTOPBIe CBA3AHGI C UX LIHPHHON U pac-
crogHueM Mexay Humu, [IpoH3BOCTBEHHBIE TOITYCKH,
BIMAIOLIME HA XapaKTEPHCTHKHW, TpPHUBEIEHHBIE Ha
Puc.10-3, gomskubl OBITH yuTeHBI MPH NMPOEKTUPOBA-
HUH A ofecreveHus W3roTOBHTENIO BO3MOMKHOCTH
BBITIYCKATh H3NEMHS, COOTBETCTBYHOIIHE KaXIOMY
NYHKTY TpeGOBaHMil, ACTANIH3UPOBAHHBEIX B OCHOB-
nom veprexe. Cm. IPC-D-310 1 IPC-D-325,

10.2.2 Ilnowaakyn Ang MOBEPXHOCTHOTO MOHTAXKA

Koraa Heo6XoauM NOBEPXHOCTHBIH MOHTAX, PN MPO-
EKTHPOBAHHK TEYaTHBIX [UTAT XOJAKHBI ObITh pac-
cMoTpeHbl TpeGoranus, npusenennsie B 10.1. Beibop
KOHCTPYKLHUH B MECTONONOXKEHNA KOHTAKTHOH Iuo-
LIA/IKH 110 OTHOLIEHMIO K KOMIIOHEHTY MOMKET CYLIECT-
BEHHO BJIHATh Ha MasgHOe cocAMHEHHe, BepoaTHoCTh
TENNONMOTEPN  CHIKAETCA  3ayKEHHEM TPOBOJHMKA
OKOJIO y4acTka naiiku. KoHcTpykrop AOMMKEH MOHU-
MaTk BO3MOXHOCTH H OTpaHMYEHMA oIepauMit m3ro-
TOBJIEHHA TII€YATHBIX TIUIAT W [poLEeccoB COOPKH
(cm.IPC-SM-782). PaznuuHble MpoLECCHl MalKH, CBs-
3aHHBIE ¢ MOBEPXHOCTHBIM MOHTAXKOM, NPeIbABIAOT
cneundmueckre TpeboBaHHA K KOHTAKTHBIM TUIQLIAA-
kaM. XenarensHo, 9TOGB KOHCTPYKLMS KOHTaKTHOH
nmnomanku Osia NoaxodAweit nad mpouecca NaHkwy,
MCTIONB3YEMOr0 B [IPOM3BOACTBE. DTG YMEHBLIMT 3a-
MEIATENbCTRO KOHCTPYKTOpa MPH NIPOSKTHUPOBAHHHA U
CHH3UT KOJUYECTBO THMODA3MEPOR KOHTAKTHBIX IIO-
LIAJI0K.

10.2.3 KoHTpoabHbIE TOUKH

Ecnu TpeGyeTcs KOHCTpYKLHeH (HeprexoM), KOH-
TPOJBHbIE TOYKH TS 30HAOB J0M#HE! ObITh npeny-
CMOTpEHB! B BHZE 9acTH TNPOBOLAILETO PUCYHKA H
AoKHEL ObITH 0D03HAYEHH! B cOOPOYHOM HepTeKe.
[TepexoNHble OTBEpPCTHS, LWIHPOKHE MPOBOJHHKM HIH
KOHTAaKTHBIE TUIOIAAKH A7 MOHT@XKA KOMIOHEHTOB
MOTYT BBITH PACCMOTPEHBI AN HCMONE30BaHMA B Kaye-
CTBE YYACTKOB /1 30HIOB, MUMEIOLIUX JOCTATOUHYHO
MIOLIATs ANA WX YCTAHOBKH TIPY YCIOBHH COXpaHeHus
HEMOCTHOCTH TICPEXOIHBIX OTBEPCTHH, NPOBOAHHKOB
WM MAsHBIX COSOHHEHWH KoMmoHeHTOR. KoHTpone-
Hble TOYKM AOMKHBI OBITE cBODOIHMBI OT MaTepuana
3aiMTHBIX TokpeiTHil. [Tocne OkoHYaHUA UCOBITAHHH
Ha KOHTPOJIBHEIC TOYKH MOXKET OBITh HAHECEHO 3a-
LIMTHOE HOKPBITHE.
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10.2.4 OpuenTHpOBOYHBIE CHMBOJIBI

B koHcTpyKuuro HOMKHBI ObITh BKNKYEHBL CHELHANE-
HbIC OPHCHTHPOBOMHBIC CHMBOJBI A OOaeryeHus
NpOBEPKM CMOHTHPOBAHHBEIX KOMIOHeHTOB. MoryT
OBbITh MperycMOTpeHbl CNEUHaNbHBIE CHMBOJIBI HIY
KOHTAKTHBIE MICIAAKK creuHgueckoil koHpurypa-
UUM VIR HASHTHOUKAUMH TAKMX XApAaKTEPUCTHK, KaK
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nepBblit BLIBOA KOpmyca WHTerpanbHoH cxembl. Cne-
JIyeT NMPUHATH MEPB! 11a u30exanud HeOnaronpuaTHo-
ro BO3OSHCTBHA MPOLECCOB MAHKH.

10.3 Boanuine APOROASIHE NOBEPXHOCTH

BonpniHe MpoBOOALINE TIOBEPXHOCTH CEA3aHEI CO CiTe-
miduyeckoil mpogykupeldl M ONMHCAHBI B YacTHBIX
CTaHadpTax Ha MpoCKTHPOBAHUE,

HopMma npoexTHpoBaH#A

Il pRBRJILHOC NGI0MKCHKE
NpoBOAHUKA

HexenarensHoe

AOIONKEHUE BPOBONHHKS
1PC. Z75-5-11

Puc.10-2 OnmuMM3aive paciiofiokeHus NpPOBOIHUKOR MEXKTY KOHTAKTHRIMH MIOLIAAKAMH

11 JoxyMeHTADHA

KoMinekt noKyMEHTAUHM Ha OeYaTHbIE MUIAThI BKIKO-
yaer OOBIMHO OCHOBHOH 4epTéx, OCHOBHON 4eprén
MPOBOAAILET0 PHCYHKA HWIM Komud oTtolrabnoHa (Ha
nnéHke unu Oymare), cOOpOYHBIA uepTeXx Ha neqar-
HbIE IUIATbI, [EPEUSHb KOMIIOHEHTOB ¥ [PHHLMINANb-
HYIO/JIOFHYECKY IO CXEMY .

KOMNAEKT MOKYMEHTAUHH MOXKET ObITh BBIIIOJIHEH HA
Gymare unu B eKTpoHHOM Buae. Bee anextponHsie
JAHHBIE JIOJKHBI COOTBETCTBOBATH TpebOBAHMIM
crarnapros [IPC-2510.

Hpyras DoxyMeHTalUsd MOXKeT comeparh UU{ppOBEIe
KOHTPONBHBIE NaHHBIE IJIA CBEPICHHA, (pe3cporaunsd,
KOHTPONdA, W3roToBnenus dorolwabnona, cneyuansHo-
ro HHCTpyMeHTa H 0azy AaHHbIX. OHA ACKHA conep-
WATH  HEPTENK M JOKYMEHTAOHI Ha  3MeMeH-
Te/TpebOBaHMA K Tpaccuposke, ¢oTowadioHy, K ca-
MOH [e4YaTHOH Mare H K CMOHTHPOBAHHON NEYATHOH
nate. 3T0 BAXKHO U TIOHMMAHMA HX B3aUMOCBI3M
OpYT ¢ OPYTOM, KaK 2T0 nokazaHo Ha Puc.11-1.

JoKyMeHTalHA Ha MeYaTHBIE IUTATEl JOJIKHA COOTBET-
creoBath TpebopanuaM IPC-D-325. [lna oBecneuerus
Bonee nonHolt AoKyMeHTaIHeH BaXXHO 03HAKOMHTECH €
IPC-D-325 n omnpenenute BCe KpPUTEpUM, BO3AEHCT-
BYWOLLUME Ha mpouecc npoektupoBanus. Ora AomxHa
COepkaTh:

e  HHOpMALMIO O KOMIIOHEHTAX

*  HHGDOPMALIHIO O HECTAHIAPTHBIX KOMIIOHEHTAX

® OCHOBHOH HepTex

e pabouuii dorowadbnon

OCHOBHOM 4epTex Ha NPOBOAALLUMI PHCYHOK
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11.1 CneunaasHbIfi HHCTPYMEHT

B nponecce cOOTBETCTBYIOIIETO NMPOSKTHPOBAHHA TIE-

pen pa3zpaboTKO HepTexa NoMKAA OBITH pACCMOTPEHA

HeoOX0ZMMOCTh CO34aHHMA CMELHAILHOTO HHCTPYMEH-

T4 B BHZe $poTomadnoHa HIH UHPPOREIX KOHTPOIBHEIX

nanasX. [IpHMepaMi Takux MHCTPYMCHTOR SRISIIOTCS:

¢ Iludposbie paHHblE TUIOMIANOK, KOTOpbIE HOMAHEI
OBITH UCTTOTB30BAHE] B KAYSCTRE KOHTPOLHOMN MIEHKH

o KOHTpONBHBIE KOHTAKTHBIC TUIOCIIANKH TINYXHX H
BHYTPEHHHX NEPEXOOHBIX OTBEPCTHH ANd NOMOLLY
NPy ONMpeaeNieHHH PacloNOXEeHHA MEPEXONHBIX CO-
/IMHEHHH B MPOLECCe M3TOTOBIEHUS CIOER IS
CHOMHEIX TTeYaTHRIX TIIaT.

o KOHTpONbHBIE KOHTAKTHBIE [UIOLAIKH MEPEeXom-
HbIX OTBEPCTHMIT OA CIAOXKHBIX MEYATHBIX MI4T 1A
pacrno3HaBaHWa OTBepPCcTHH, KOTOphle OymyT cBep-
JIMTBCA NIEPe/] NPECCOBAHUEM, H OTBEPCTHH, KOTOPBIE
OyayT CBEPIHTHCA IOC/IE IPECCOBAHMSL.

»  DoroiuadiaoH HAPYXKHBLIX CIOEB JUIA TIOMOILK TIPX
HCXOIHOM CBEPIICHHH, 0003HAMSHMS MECT CBepie-
HUS B BUjI¢ ToUek Ha (oTomadioHe s HeMeTAIUTH-
3MPOBAHHBIX CKBOSHBIX OTBEpCTHIT €3 KOHTAKTHEIX
IWIoWAnoK, 0a30B0fi HyJeBoH TOYKH, KOHTYpa Ie-
YaTHOH MIaThl, KOHTYpa KYIOHA WIH KOHTYpa BHYT-
peHHHX (pe3epyeMbIX YHaCTKOB.

o  QorowadnoH, HCIOOIL3YEMBIA UL YIAIASMOro
MasIBHOTO Pe3HcTa, KOTOPHIH MPHMEHAETCA B HEKO-
TOPBIX TEXHOIOTHYECKHX MpoOLeccax AN no/yuyeHus
NasNBHON MACKHM Ha HeszamuineHHoll megu. Doto-
mabnoH JomKeH GBITE MPeAHAIHAYEH AN YaCTHIHO-
T0 HaHeceHMs MAANbHOMO PEe3UCTa Ha [UPUIIoH Ha
rpaHHIle pa3acna MeAL/ TIPUNo.

o DorTomabnoH HapyKHOTO COfA, KOTOPBIH MOXET
OBITE HCTMONB30BAH L_n_jm obnerueHus  HaXOWACHHA
MECT MOHTaXa KOMIIOHEHTOB.
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¢ [ludposble AaHHBIE ANMA ABTOMATHYECKOrD BBOJA
OAHHBIX TPH cBopke.

e JIAHHEIE I HAHECEHHMS NACThl ¢ HCMONML30BAHKHEM
matmoHa.

i1.2 Paspaborka yepresxeii

11.2.1 BrinmoaneHHe depTexell ¢ y4eTOM CTOPOHBI
0CMOTPA NAATLI

Yepreku cNoeB BCerna AOKHBI BbITH BBIMONMHEHBI C
y48TOM 0CMOTpa ILTATHI ¢ TNABHOH CTOpPOHSLL (primary).
Hns mrorornenus Qoromabnona TpefoBaHua K pac-
MOTOXKEHHIO CITOEB JOJIKHEI OBITh YKA3aHBI B HepTEXKe
(cM. IPC-D-310).

O0o3ravueHue cIOER MaThl AGJIHKHO COOTBETCTBOBATh
Puc.11-2. OrnuuuTenbHble XapaKTEPHCTHKH JOIKHBI
ObITh HMCMONB30BAHBl [IA YCTAHOBIEHMA paznuyuit
MENKAY NPOBOAHHMKAMH Ha PazHBIX CIOAX [LIATHL.

11.2.2 TounocTs U MACIUTAD

TounocTe M MacluTab 4YepTexeid CI10EB AOUKHBL ObITh
IOOCTATOYHBIMH UL MCKJIIOYCHMS OMOKH, KOTAa uep-
TekH OyAyT HCIONBL3OBATHCHA [INIA TIpoliecca W3TOTOB-
neuus doromabnona. TpeboBaHus MoryT GEITE CHH-
JKEHBI MIYTEM CTPOTrOro coOMI0JeHus KOOPAMHATHOR
CHCTEMBI, KOTOPAA ONpeeiier NOoN0XKeHHe BCeX KOM-
MOHEHTOR Ha Me4ATHOl nnare.

11.2.3 3anucH B 9eprexax

PaszpadboTka uepTexkeil HomkHA ORITH 3aKOHYEHA COOT-
BETCTBYIOIIMMH 3aNUCAMH, HE0OXOQUMOH MApKUpPOB-
Kol ¥ JaHHEIMH 00 H3MeHeHuaX. JT1a HHpopMaius
JI0/KHA OBITH KOHCTPYKTHBHOH s obecnedeHus no-
HHUMAHHA BCEMH, KTO OYyIeT OLEHHBAaTh (CMOTpETh)
qepTekd. 3amucH OCOOCHHO BaXKHBI N Mpolecca
BBEfleHHA H3MeHeHHH, melicTrull mo npeoBpazoBaHHIO
B IH(PORYID (OPMY H B TOM CITydae, ¢CIIH JIOKYMEHT
HCTIONB3YETCA KeM-HUOYAb NPYTHM, a HE €10 aBTOPOM.
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11.2.4 Texuuxa apTOMaTHYECKOH pa3paboTkH wep-
TEXEH CA0ER MHOTOCHOHHOH HIATHI

Bea uHdopmanms, npueesensas B 11.2.1-11.2.3 mo-
KET HCMONB30BATECA KaK /JIA PYYHOH, Tak W ANd asTo-
Matuveckod paspaboTku yeprexedl crmoés. OpHaxo
€CNY MUCIOAB3YyeTCs aBTOMaTH4YecKad TeXHWKa, TO Cy-
LIECTBYET MHOMXECTBO UPHMEHSEMBIX CHCTEM LPOSK-
THpoBaHMA. OHHM MOTYT BKJIOYATh HCMOJABIOBAHHE
KOMIIBIOTEPA [UIA BBHITONHEHHA 4YepTekeld, KOTOpEIi
IMaBHsIM oOpa3zoM nomMoraer B ONpeleleHHH KOMIIO-
HEHTOR M NMPOBOJHHKOB HIH MOMET KaK ONTHMH3HPO-
B4Th, TAK W pa3MellaTh UHQPOBEIEC JIOTHUECKNE CXEMbI
U KOMIIOHEHTH!, a TaKke OCYIIECTBIATE TPACCHPOBKY
[IPOBOJHHKOB.

Ecnp aBroMarHYecKre CHCTEMBI J0JDKHbI COOﬁU.laTbCﬂ
OHA ¢ APYTOii, TO AN 3TOH TEXHUKH PEKOMEHIYyeTcs
HCTIONB30BATh CTAHAApTHLIE (aiinkl. Pazpaborana ce-
pus pokymentoe 1PC-D-350, IPC-D-356 u IPC-2510
[ pabOTH! B CTAHAAPTHOM (hopMaTe ¢ TENE obner-
yeHHA oOMeHa HH(popMaLueil MexXIy aBTOMaTHYECKH-
MH CHCTEMAaMH. APXWBHBIE I2HHBIE NOXKHEI COOTRET-
CTBOBATH 3THM goxymeHTtam. [IpenocraBnseMble KoM-
NBIOTEPHBIE JAaHHEIE, ABMAIOLIMECT YAacThIO MOCTaBOY-
HOH JOKYMeHTALUH, JOKHBI COOTBETCTEOBATh Tpebo-
BAHHSM, [IPHBEJEHHBIM B YKA3aHHBIX JOKYMEHTaX.
baza naHHBIX, NMONY4€HHAs ¢ NOMOLILK aBTOMaTHYe-
CKO TEXHHKH, TOMDKHA COAepKaTh BCIO HHOPMALIHIO,
HeoOXOOUMYH Jid M3COTOBIEHHMA MEYaTHBIX [UIaT.
Ona pomxHa coiepkaTh BCe HEOOXOOMMBbIE 3aIIHCH,
TpebOBaHHA K MOKPHITHAM, TONIIMHY TWIaT U T.A. Jas
npoBepkH 0a3bl JaHHBIX HA COOTBETCTBHE TpeOOBaHW-
AM HOMKEH MCNOB30BATHCA KOHTPORBHBIH MaH.

11.3 TpeGoranus K OTKIOHEHHAM

JlroOble OTKNOHEHHS OT AAHHOLO CTAHAAPTA JOJIKHBI
OBITh 3aMMCAHBI B OCHOBHOM YEpTEXKe HITH B JIUCTE CO-
TIACOBAHUS OTKJIOHCHHH NMOCTABIHKA.
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r A" Cavae viroe yeome ¢ covernt Rpadodaka’ Co HE 3By
B MRG0 IMEPIHOH TPOROTINKE . ¥R SAHI0N B 10C TERRIol
AORYMCHTHIHIE 18118 B OCHORHGR MEPICHE,

3" Ul ocnovantsr nposednike 1EIDINE, KOTOPR HIMUECTS, COItH

=M MR BIRHHT EPOBOTINEE . YK RIS B IOCTARIEIOE Sy TAEIT
HAIL B OCHOBHOM HCPTCHE.

SO i sesadpascernsin gposadiiRa i pockises saiione, 3Ta LIpHE,
OBEMHO OIPCICRCMER WHPIIDTE M TAIHUCCRDED LHS GBI PEIEeTa
“ilainiy H TEPURHIKE HOUIE TPIBIRHHA.

PaKTop TRAATEHAR = — Pactenieid LBDA HFOROAHIKD 0DBIMHO YEIIRIBICTCR B OCHATROM MEPFCRE K

X HARGONCE YACTO IIMCPACTCA 8 OCHOBAIIE npokoianika “B At anpercacuns

COOTBCTCTRHA TREOOSAHUAM K "MIIHMAIE HOR WHPHIET NPABCARREL,

Caeayioutie sae Gapuill HYOROIHIKE ROKFILIBIKT, T CTU WHPHIA Ha NOBEPXHOCTH MOKET OhITL GONGIEC, HEM ¥ OCHOBANIN
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Prc.10-3 XapakTepHCTHKH POTPABIEHHLIX TPOBOJHUKOB
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Puc.11-1 Cxema npoeKTHPOBAHHA ITEYATHON IUIATHL NOCNEAOBATENLHOCTE H3TOTORBNEHIA
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Puc.11-2 OcMoTp MHOrOCIORHOM [11aTH

11.4 Paccmorpenne doTomadioHoOB

IMpu noarotoske ¢orowabionos g Tpadapera WIH
CCTKH, HCIIONB3YCMBIX JUIA HAHECCHMA nasfbHOH Mac-
TBI, MOTYT MPUMEHATBCA KaK OJMHAKOBaA KORUTypa-
UM PHCYHKA KOHTAKTHOR MIOIIAIKY, TAK ¥ OJTHHAKO-
BBI€ HOMHHATEHEIE Pa3MEpEIL.

11.4.1 ®@aiiael Gporoopurunana

DnexTpoHHele naHHBle (aiina HIHW OpYrHe anbTepHa-
THBHBIE cpeacTBa HHDOPMALUY, KOTOPBIE OTIPEASIAT
BHEIIHUA BUA KaXAOrO CIoi A0JMHBl OBITE mpenmy-
CMOTPEHAI KaK JaCTs: KOMILICKTa OCHOBHOTI'C HEPTEXa.

11.4.2 Bazosbi¢ MJICHOYHBIE MATEPHAIB]

Opuruban doromwadnona, eclid UCTIONB3YETCA AOMKEH
OBITH M3rOTORMEH Ha TNOIHIPHPHOH, OMakcHannLHO
OPHEHTHPOBAHHOH, MaNOyCago4yHOH IUIeHKE MHHH-
ManbHoit Tomudel 0.165 MM MK Ha CTEKIAHHBIX (o-
TonmAacTHHKAX. [IpenentHsle 3HaueHua o0uet Tonmu-
Hel mieHkd coctapnaoT oT 0.18 mm no 0.28 mm. ®o-
TorpadHueckie CTEKIIAHHBIE IACTHHBI MMEFOT AHAIA-
30H TOMKH ot 1.5 MM o 4.75 MMm.

11.4.3 ®oTowabaoHbl OJ8 MONYTEeHHS MOKPBLITHHA
NASIbHBIM PEIACTOM

DoTOmAONIOHE! ATH TOMYYEHHR [OKPBITUA MaAlIbHBIM
PE3MCTOM MOTYT OBITE H3TOTOBNCHBI JABYMS METOZAMH.
TlepBriif MeTOA MpeyCMATPUBAET CIELMAIBHBIA pH-
cyHoKk Ha QorowabnoHe Ans KakA0H MOHTRKHOHR
TUTOIIAAKH, ofecneunBaoIlniil BRICBOOOKICHHE B Ma-
ANbHOM pe3dcTe Oonblive, YeM TpyNna KOHTAKTHBIX
MIOMANOK pe3rcTa, AN CO3TAHMA 3a30pa BOKPYT IIpo-
Bopswero pucynka (cuM. Puc. 11-3). KpoMme toro, 3a3op
MOXeT MoTpeBOoRATECA MekAy (OTOPEIUCTOM U KpaeM
[IATHl Y MOHTRKHBIX OTREPCTHI U pETIEpHBIX 3HAKOB.
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Hananuas sacka

! Koulastiian
NIORIAL 1

I'pynnosee
ocROGOERCHHE

Oposcaunx

Puc.11-3 OkHa B NAA/TEHOM pPe3UCTE

Bropoit MeTom npegycMaTpuBaer Takyw xe (opMmy
OKOH B MAasANbLHOM pe3McTe, HCMOMB3YEMOM NPH M3ro-
TOBIEHHU NPOBOAAILEro pucyHka, [Ipu 3ToM MeTome
H3rOTOBUTENbL MEMATHLIX AT (JOTOMETONOM PacilH-
pAeT pHCYHOK NasanbHOTO pesucta s obecrieueHus
HeoOX0AUMOre pacCcTOAHMA OT MAfNBHOre Pe3ncTa 10
KOHTAKTHOH nnoiaakyn. TakuM o6pazoM, 0OHH H TOT
we GoTomabloH MOKET UCNOJIB30BATECE 1A [oayye-
HHS TIPOBOAAILETO PUCYHKA, MONyYeHUs okoH B $oTo-
pe3ucte H mWabIoHa A4 HAHSCEHMA Mas/IbHOH MacThl.
B03MO¥HOCTE HCIOILIOBAHHA GHOHOTO H TOIO Xe 410-
Tomabnona st TpEX 3TANOB TEXOpoLecca MOBBILAET
TOYHOCTE COBMEWIEHH Ha TPEX OTepalliaX MOaYUEHHA
u300pakeHus, a TaKKe coXpaHsaeT OMOIHOTeKY THUMOB
CHMBOJIOB B YNpaBNAeMbIX TIpeNenax, eclH HCTIONb3Y-
erca CAD-cucrema.

IMpH npuMeHEHWH 3TOTO BApPUAHTA B OCHOBHOM 4epTe-
HE AOIDKHO OBITh YKA3aHO MAKCHMANIBHOE PACCTOAHME.

12 T'apanTHH Ka4ecTBa

s obecriedenya rapaHTHil KauecTBa AQKHBI OBITH
pPAcCMOTPEHBI BCE ACTIEKThl MMPOSKTHPOBAHUA TeYaT-
Hbelx miar. OueHKa rapaHTHil Ka4ecTea, CBA3aHHAd C
MPOCKTHPOBAHHEM NMEYaTHBIX IIaT, JOKHA BKAKOYATh
cleaylouee:

* QueHky MaTepuaia

* [IpoBepky COOTBETCTBHA Ka4e€CTBa

e OueHKy [polecca KOHTpOo/a

JanHeld pazgen onpezenser padnuyHele obpasisl, Ko-
TOPBIE HOMKHE! OBITH paccMOTPEHBl B IpoLEecce Npo-
exTHpoBanuA. OH TakXKe BKIIOYAET PacCMOTPEHUE pa-
UHOHATBHOCTH M LEIH HCNOAb30BAHUA Kaxaoro ob-
pasna.

12.1 HcnbiTaTenbublii KYNOH 408 NPOBEPKH COOT-
BeTCTBHA Ka4ecTBa

UcneiTaTenbHblii KyNoH, ecin TpeGyerca, M0/IKeH co-
OTBETCTBOBATH JiaHHomy pasgeny. ObecnedeHwe ra-
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padTHil kauecTBa uacto tpedyeT MCMNONL30BAHUA Clie-
UHUYECKUX KOHTPONBHBIX NPOUERYP HIH OUSHOK JUTA
onpeneneHns TOTO, COOTBETCTBYET JIM OTAENLHAS Npo-
IYKUUA TpeGORAHWAM 3aKA34HKA HIAH TEXHHHECKMM
ycnoBuAM. Hekoropble OlleHKH BbIOJIHAKTCH BH3Y-
ATBHBIM CnocoDoM, JApyrde — MOCPEACTBOM paspy-
LWAOIIMX WIH Hepa3pyIuatoiiix HCObITaHN.

HekoTopble OUEHKH Ka4ECTBA BBINOIHAKTCS HAa UCIBI-
TATENBHBIX KYMOHAX H3-32 WCMONB3OBAHMA IECTPYK-
THBHBIX METOAOB HCTIBITAHKEA MW ¢ IPUMEHEHHEM Ha-
TYPHBIX HCOBITAHMil, TpeOyruux crneunduyeckok
KOHCTPYKUMHM, KOTOPOH He obnajaeT medaTHas Iara.
HcnemaTensHelii KyIIOH, UCNOAB3YEeMBIH IMd HCMBITa-
HUI TaKoro THIA, MPUMEHACTCA B KA4ECTBE THIHYHOIO
MpeACTABHTENS MEYATHBIX IUIAT, W3rOTOBIEHHBIX HA
OOHOH M TOH Xe 3aroToBKE, OQHAKO KOHCTPYKUHA U
pacnolokKeHHe HCNBITATENEHOTO KYIIOHA HBISKOTCH
KPUTHYHBIMH /119 YBEPERHOCTH B TOM, 4TO 3TOT 06pa-
3e1l JeHCTBUTENBHO ABNASTCA TUMHYHGIM TIPEICTABH-
TelneM MevaTHeIX rnar. Jnd pazpylialoliHx MCHBITa-
HUH MOXET MCTIONB30BaTECH TIPOU3BOACTBEHHAA TITaTa.
Henerranua, tpedyromue cneumdmieckoil koHpHry-
pauuy cxeMbl (ANA KOHTPOAA CONPOTHRIEHHA H30/A-
[IH), TAKX€e MOTYT OBITh BBITIONHEHL! Ha NPOU3BOACT-
BEHHOI INaTe, ecliM COOTBETCTBYIOIIAA CXEMa BKIIO-
YeHa B e€ KOHCTPYKUHIO.

12.2 T'apanTus Ka4YeCTBa MATEpPHANA

OOBIUMHO NpoBepKa MaTepuana MpoU3BOAMTCA N0 CEp-
THGHKATY H3rOTOBUTENS, MOATBEPNKAEHHOMY AaHHBI-
MH, CCHOBAHHBIMM HA MpPOBEPKE CTATHCTHYeckoli BbI-
60pKH, KOTOpPOH MOIBEPraloTCd BCE MATEpHANBI, AB-
JIAFOIINECH YACTBI0 FOTOROM HpPOAYKLMM, U KOTOpbie
YKa3BIBAKTCH B OCHOBHOM HepTeske H/HMH B TMOCTa-
BOYHON TOKYMEHTALWH.

KynoH na nposepky COOTBETCTRHA ONpPENeNnEH B N0J-
poOHBIX TEXHHYECKHX YCNOBHAX Ha a30BBIH MatepH-
an. HanmpumMep, NpH MCOBITAHUAX MeOHOH Gonbru omn-
pedensAeTcd MPOYHOCTE TNPH PacTOKEHHH, TUIACTHY-
HOCTh, OTHOCHTENbHOE YMUIMHEHME, YCTalOCTHAA IUTa-
CTUYHOCTb, [IPOYHOCTH HA OTPBIB H YCHIHE pa3heid-
HEeHuA (ONbIH ¢ HOCHTEEM.

B GonbliMHCTBE cny4aeB HCOBITATENBHEIN KYIOH JUIA
MeTammueckoi Gonsry uMeeT cnelU(GUIeckyo OH-

HY M IHDHHY.

TeMm He MeHEE, TEXHHYECKME YCTOBHA HA JAMHHAT
TpelyIoT, YToOBl HCMBITATENBHBIH KyNoH Gonbme co-
OTBETCTBOBAI XAPAKTEPUCTHKAM TOTOBBIX MEYATHBIX
mnar. Jins nposegeHns HauOonee pe3ybTATHBHBIX
HCTIRITAHHIA METOABI IIPOBEPKY TPeOyHOT H3rOTOBNEHHA
KYMOHOB cHelH(HIECKOH TeOMETPHH HE TOABKO TIpH
UCTILITAHUAX APOYHOCTH HA OTPBIB, BOJOMOINIOLIEHUN
U 3eKTponpovHocTH. Ecnu koHcTpykums Ttpebyet
MpOBEPKH MaTephala OCHOBAHMA HA YPOBHE [OTOBHIX
TUTAT, TO HCIBITATENBHBIA KYIOH HCTIONB3YETCA IUTH
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YCTAHOBNEHHUA TOI0, YTO OLEHKA MAEHTHYHA MIH MO-
X0ka Ha TpeOOBAHUA, NPEABARIAEMbIE TEXHHYECKIMH
VCIOBMAMH K MaTepHany ocHopaHusa. HekoTopwle 3a-
Kazqukn TpeOyroT Hamuuus Oonee OAHOTO apMHUpPYH-
HISro Cnos ¥ TOMUMHLL AudaekTpuka Gonee (.05mm.
Hanprmep: HekoTopble BOEHHBIE TEXHHYECKHE YCNo-
BUA TpeOYIOT JABA ApMHMPYIOHINX CHOL M TONIUMHY AH-
anexrpuka Gonee 0.09 MM.

Kaxkgas oToensHas KOHCTPYKUMSI JOUYCKAET MHHH-
MAalEHYIO TONIIAHY AHIREKTPHKA MEXIY CITOAMH MHO-
FOCTIONHBIX [MEYATHBIX TIAT, COTTACOBAHHYI) MEXTY
MOCTABIIMKOM M 3aKa3uukoM. EcmH 5TH TpeGoBaHHs
COrMacoBaHsl, TO J0MKEH OLITH NpefcTaBieH HCMbITA-
TENBHBIA KYNOH A NPOBCPKM KOHKPETHOH CMOIIbI,
CONEKAHUA CMOJIhI, THIMA CTEKA, 37EKTPONPOMHOCTH
H BIArocTOHKOCTH.

12.3 OueHKa COOTBETCTRHA KAa4eCcTRA

OueHka COOTBETCTBUA KAYECTRA BRIMONHACTCS HA NPO-
W3BOMCTBEHHOM [TaTe WIH HA WCTIBITATENBHOM KYTO-
He. Ecnu insd OLeHKH COOTBETCTBHS KavecTBa BLIOpaHa
[IPOM3BOACTBEHHAA IUIaTa, TO OHA [OO/UKHA OTBEUaThb
TpeboBanuam Tabn.l12.-1. Kynon, BeIOpaHHBIA [uis
OLICHKH COOTBETCTBHA KauecTBa, OO/MKEH OTBEYaTh
TpeOGOBAHUAM JAaHHOrO craHaapra. M3rotosuTenem
MOTYT OBITE MCTIONB3OBAHB] JIOTIGIHHUTENBHEIE KY IOHBL.
HenniTarenbHelil KYIOH QoJiakeH ObITh MpociekHBae-
MBIM Ha leOH'SBO,IICTBBHHOﬁ 3aroToBKE,

12.3.1 Ka4ecTEO H pacmoJio:KeHHe KYIIOHA

CooTBercTBYIOLIAas UCOBITATENBHAA CXeMa  JO/DKHA
OBLITE 4HACTbI0 KaK[o# 3aroTOBKH, MCTIONB3YEMOH IIs
M3IOTOBMEHUA NEMATHBIX IUIAT, €clH oHa Tpebyercs
NOCTAROYHOM AOKyMEHTAUMEH WM MNPUMEHASMBIMH
TEXHUYECKMM YCIIOBHAMM Ha XxapaxTepHcTukH. Kymo-
HBI, TIpuBeNeHHbIe B Tabn.l12-1, ycraHaBnuBarmeH
MHHHMANEHEE TPeOOBAHHA, NOIDKHBI OTBEUATh DOAb-
meff HacTH XapakTEPHCTHK TEXHWYECKHX YCIOBHM.
JnA TOCTHAKEHHA ONPEne/ICHHOTO COMTALICHHS MEXKILY
MOCTABLIHKOM M 33aKa39HKOM MOTYT OBITh CIPOEKTH-
poBaHbl KYMOHB! HeoOxomumoil KoHburypaumn. OHu
JOIKHBI 00beIMHATE 3EMEHTEI Ha ToH ke MIOCKOCTH
JUTs FApaHTHH COEMECTHMOCTH C JpYyrHMH CTaHZapT-
HbIMH KYMOHaMH M TPUMEHAEMBIMH TEXHHYECKHMH
ycnopuamMu. KoHgurypauus TecT-KyMoHOB AOMNHA
OBITE OTpeAeNeHa Ha OPUTHHAIE, B OCHOBHOM YEPTEXKE
HIH J100aBICHa K KOHCTPYKLMH OPHUTHHANA W3TOTOBH-
TeneM AN ydera TpebopaHWi TEXHWYECKHX YCIOBHH
Ha XapaKTepHCTHKY,

MecTomonoxeHue KynoHoB obpeIHHeHHOH KoHQUry-
pauu JomxHO ObiTh B nperenax 12.7 MM oT KOHTYpa
NEeYaTHOH MAATHl OMA OTPAXEeHHs XapaKTepHCTHK KOH-
CTPYKLHH U TOKPLITHA. PekoMeHayeMoe MHHHMANb-
HOEe KOJMHYECTBO KynoHOB ykazauo B Tabm.12-1.
Puc.12-1 nemMoHCTpHpyeT npuMep NpaBun pacrono-
JKEHHA KYMOHA. H3roToBHTENs MOXET PA3MECTHTH KY-
MOHBI € Y4YeTOM ONTHMH3ALHKE PacrofIONEHNA, MeXda-
HHYeckoi o0palOoTKH M HCUOML30BAHMA MATEpHana.
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[To kpaitneli Mepe, OOHO OTBEPCTHE B KaXIOM KYMOHe

JOMKHO OBITH PaciioNokeH0 B OAHOM M TOM K ulare

KOOPAWHATHOH CETKH, YTO M UIEMEHTLI MEYATHBIX

AT,

Ecnu ana npocnexueaemocTH Tpebyercsa coxpaneHnue

KYIIOHA, TO PEKOMEHIYeTcd, YToOh! AONOIHUTENBHEIE

KYIOHEI OblTH 00LEeAHHCHBI B [pynmy Ha oOuwe# no-

JIOCKE.

12.3.2 UpenTudukauns obpaina

HcneiTaTensHas ¢xeMa JOMDKHA [IPEIyCMaTPHBATE Me-

CTO ANA:

e Howmepa neuarHoil 1IaTh! U THTEPEl I3MEHCHHUI

¢  HMpeHTHHKAUWOHHBIX [aHHBIX [A14 [POC/IEHKH-
BAaeMOCTH

Tab6a.12-1 TpeGopanua K 4acToTe NOBTOPEHHUA KynoHoB'
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e BpeMeHu H3TOTOBJICHMS NAPTHH B BHIE Koja

e HMaentHdMKalMy  WITOTOBHTENA,  HANpPUMED,
Commercial and Government Entity (CAGE).

[na obo3naucHus 006pasloB B OCHOBHOM WYepTexke

MOXeT OBITh HUCIIONB30BAHA CHELMANLHAT CHCTEMA KO-

JIMPOBAHMA

12.3.3 OcHoBHble TPeGOBAHHA K KYIIOHY

HenbiTatenbible KyMOHB! JAOJIKHBI OTPAXKATh CMELH-
(hHUECKHE XAPAKTEPUCTHKH Tnatsl. Dta uHboOpMaLus
OOIDKHA CoaepXaTh TpeboBaHUs K OTBEPCTHSM, MPO-
BOIHMKaM, paccrosnmi H T4, Ecii KymoHBl npenHa-
3HAYeHBl A4 YCTAHOBICHUA KOHTPOAA HapaMeTpOB
npoLecca, OHU JOJAKHBI [TOCIeI0BATENEHO HCITONB30-
BATH OAMH THaMeTp OTBEpPCTHA WIH (opMy KOHTaKT-
HOMl TUIOIIANKH, KOTOPbiE XAPAKTEPH3YIOT IPOLECC.
XapaKkTepUCTUKM npollecca M OCHOBHBIE XapakTepu-
CTHKH IUIAT JO/MXKHBL OBITE COOTRETCTBY FOLLMMHU,

HaznaveHue Kynosa Oo6o3Haye- Kaace | Knace 2 Kanace 3
[-[l‘l(!2
HenbiTaHHE HA COOTBETCTBHE
Hmuranma gopabotkn A/Bum A | He tpebyerces JlBa Ha 3aroToBke Jlea Ha 3arOTOBKE,
PACITOJIOKEHHBIE B
TIPOTHBOIONOXKHBIX
yriax
Tepmuueckoe Bospeiict- | A/Bumn A | /lBa Ha 3aroToBKe JBa Ha 3arotoBke B | [IBa Ha 3aroToBKEe B
BHE, TOMHA TOKPBITHA uny B NPOTHBONONOKHBIX TTPOTHBOIIONOKHBIX
H MPOYHOCTE COCAMHEHUS yriaax yraax
Twun 1
Tepmuueckoe Bozfgeiicr- | A unu A/B | He Tpebyetca ITo cornacosanuto | Tpebyetca
BUE, BHYTpEHHHH cnoii, MEXAY 3aKa3UHKOM Y
LEJIOCTHOCTh COSTMHEHMA HNOCTABLUMKOM
[lageMoCTE OTBEPCTHI 5’ DakyIETaTUBHO [IpennoyTHTENLHO, IpeanouTUTENEHO,
O/I4H Ha 3aroTOBKE OJIMH Ha 3aroTOBKe
[TanemMocTh OTBEPCTHI A/Bumn A | He Tpebyerca DakyJbTaTHBHO QaKkyIBTATHBHO
FlasmeHsli pe3ncr, TeH- T He Tpebyerca Oaue Ha 3arotoeke ¢ | OOWH Ha 3aroTOBKe ¢
THHT (€C/IH HCHONB3YeT- NasIbHBIM PE3HCTOM HafnbHBIM  PE3UCTOM,
cs) pacnonoxende  da-
KYJITATHBHO
[IpouHOCT: HA OTCIAWBA- C He tpebyerca Oagun na 3aroroske, | OOHH Ha 33aroTOBKE,
HHUE PMCYHOK OIpelensAer- | pUCYHOK OMNpeAenser-
¢ oTourabnonom ¢a GoToIabTOHOM
TMasneHbiid pesuct (eciu G Opun Ha 3aroToBke ¢ | OmuH Ha 3arotoBke ¢ | OAMH HA 3aroToOBKE ¢
HCMOTB3YSTCH) MAANBHBIM  PE3WCTOM, | MAs/MBHBIM  PE3MCTOM, | MAANBHBIM  PE3MCTOM,
PACTIONOKEHUE HE AW- | PACTIONOKEHHE HE JIH- | PACMONOKEHHE HE M-
MUTHpYETCA MHTHpYETCA MHTHpYeTCH
ITaseMocTs MOHTaXHOM M He Tpebyerca Opun nHa 3arotoBke, | OOMH Ha 3aroTOBKE,
noeepxHocT (dakyneTa- MOJIOKEHHE HE JIMMH- | NOIOKEHHEe He JIHMH-
THBHO A MeToja To- THpYeTCd,  PHCYHOK | THPYETCA,  PHCYHOK
BEPXHOCTHOTO MOHTAXA) omnpenensercs - ¢oTo- | onpenensercs  ¢oro-
abNnoHOM MabnoHOM
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Tab.m.[2-1 TpeGopauusa Kk wacTore MOBTOPEHHSA Kynouos'
HasHa4yeHue KYNOHA O6oznave- Kaace 1 Kaace 2 Kaace 3
2
HHe

l'[poseplca HAa COOTBETCTBHE KAY€CTRA

ITpounocTe Ha oTCHaMBa- N He tpebyerca Opun Ha 3aroToBke, | OOWH Ha 3aroTOBKE,
HUE NONOKEHHE HE JIHMH- | MONOKEHHE HE JTHMH-
[TpouHOCTE MOHTAXHOTO TUpyeTcs,  PHCYHOK | THpYeTCs,  PHCYHOK
COETMHEHHA onpepenserca  Qoto- | onpeaenserca  Joto-
aba0HOM 1abI0HOM
HcnblTanue HA COOTBETCTRHE
Mmutauus nopaborku A/B unn A | He tpebyerca JBa Ha 3aroToBKe JlBa HA 3arCTOBKE,
pacnoNCKeHHbIE B
NPOTHBOIONOMHBIX
yruax
Tepmuueckoe BozaeHcr- ¢ A/Bumm A | JIBa Ha 3ar0TOBKE Jsa ma 3zarotoeke B | JIBa Ha 3aroToBKe B
BUE, TOJUIMHA MOKPBITHS unu B IpPOTHBOIOMIOKHBIX [IPOTHBOMONOMKHBIX
Y TIPOYHOCTD COEAUHEHHS yTax yTIax
Tun 1
Tepmuueckoe Bosgeiicr- | A unn A/B | He TpeGyetca Ilo cornacosanuto | Tpebyercs
BUE, BHYTPEHHHI CIoH, MEXIY 3aKa3YnKOM H
HETIOCTHOCTh COSINHEHHA TOCTABLIMKOM
IMasiemMocTh oTBEpCTHI 8’ ®akyasTaTHBHO [MpennoyruTenbHO, [lpeanovrurensHo,
OJMH Ha 3aTOTOBKE OJIMH Ha 3ar0TOBKE
[lafteMOCTh OTBEPCTHIA A/Bwmu A | He Tpebyerca DakyIbTaTHBHO QaKylIETaTHBHO
[lasnbHBIR pe3HCT, TeH- T He Tpebyertca Omnu Ha 3aroToeke ¢ | OOMH Ha 3aroTOBKE ¢
THHr (ecnu MCO0Nb3yeT- NAs/IbHLIM Pe3UCTOM [asANbHBIM  PE3UCTOM,
ci) pacnoroxeHue  ta-
KYJIETATHBHO
IIpowHocTs Ha OTCNAUBA- C He tpebyercs Opun Ha 3aroToBke, | OnuH HAa 3aroTOBKE,
HHE PHCYHOK ONpeIeNsdeT- | pHCYHOK OIpelenser-
¢A doTomabnonom ¢t horomabnonom
MasneHelif pesuct (ecin G Onun na sarotoBke ¢ | Ojun Ha 3aroToBke ¢ | OOUH Ha 3aroTOBKE C
HCHONB3YETCA) NasmibHEIM — PESHCTOM, | MASNBHBIM  PE3HCTOM, | NAANBHEIM  PE3UCTOM,
pACMIONOXKEeHNe He JIH- | PACTIONOKEHHE HE NH- | PACTIONOKEHHE He -
MHTHpYeTCH MUTHDYETCA MHTHpYETCH
[laseMoCcTE MOHTAMHON M He Tpebyercs QOoue wua 3zaroreBke, | OOHH Ha 3aIO0TOBKE,
noeepxHocTH (dakynbra- MONOKEHME HE NUMH- | TIOJIOKEHHE He JTUMH-
THBHO [ METoJa no- THpYeTcd,  PHCYHOK | THPYETCA,  PUCYHOK
BEPXHOCTHOTO MOHTa%A) onpenenserca  GoTo- | onpegenaerca  Qoto-
1abI0HOM mabnoHoM
IlpoBepka Ha COOTBETCTBHE KAYECTBA
IpouHocTs Ha oTCIauBa- N He tpebyetca Oaoun wa 3aroroBke, | OOWH Ha 3aroTOBKeE,

Hue
TTpouHOCTE MOHTAKHOTO
COeTHHEHUA

NOIOAKCHHE HE JTHMH-

TUpYETCA,  PUCYHOK
onpenenscres  GoTo-
mabioHoM

NoJIoKEHHE
THPYETCH,
OTIpenensAeTca
wabnoHoM

He JIHMH-
PUCYHOK
doto-
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Ta6.1.12-1 TpeGopaHms K 4ACTOTE NOBTOPEHHS KYIOHOB' (MPOX0IKeHHe)

IPC -2221A

HazHa4eHue KynoHa Obo3nade- Kaace 1 Kaace 2 Knace 3
nue’
Iopepxnoctioe conpo- H Opun Ha zarotoBke, | JIBa Ha 3aroToeke B | JIBa Ha 3aroroeBxe B
THBICHUE H3IOITALIHNA pPacnonoOxeHne HE JH- | NPOTHBOIIQJIOMKHBIX MPOTHBOTIONORHBIX
MHTHpYETCH VTIIax yraax
BnamHOCTb M COMPOTHUB- E OmuH Ha 3arotoske, | /Iea Ha sarotoBke B | JIBa HA 3aroToBke B
neHue HIoNALUN pacmonoeHue He M- | IPOTHBOMOIOKHBIX NpPOTHBOTIONOMHBIX
MHTHPYCTCH yriaax yriax
Kontpoas npouecca (¢aKy15TaTHBHO)

Copmenienne (Onmuua 1 F He Tpebyetca Yetplpe Ha zaroToBke | YeTelpe Ha 3aroTOBKE

wiu 2) Ha NPOTHBOMONOKHBIX | HA MIPOTHBOMNOIGKHbIX
CTOpOHAX, ofpede- | CTOPOHAX, omnpene-
nsiemble  doTomwabno- | nAeMele  Goromabno-
HOM HOM

Coemeienue (pakynera- R He tpebyercs UYersipe Ha 3aroToBke | YeTslpe Ha 3aroToBke

THEHO) Ha TPOTHBOMONICKHEIX | HA MPOTUBOIIOMOAKHBIX
CTOPOHAX, ompefne- | CTOPOHAX, onpene-
nsemble  QoTomabno- | naemele  doromadio-
HOM HOM

ConpoTuBlieHHE  BHYT- D He tpebyerca Ozun Ha 3aroToBke, | OOMH Ha 3aroToBKE,

PEHHUX coenMHeHu pacrnoNioxkeHHe He NH- | pacToNoKeHHe He JH-

(tpaxy1bTaTHBHO) MHUTHPYETCA, PUCYHOK | MUTHPYETCH, PUCYHOK
onmpenensercs  Goro- | onpenenaerca  doTo-
1adIoHOoM abI0HOM

Cnocobrocte K u3rHOY, X QakynbTaTHBHO, pH- | QDakyneTaTHBHO, pH- | QakyNETATHBHO, pH-

cTofikocTs K M3ruby (om- CYHOK ompefienseTcs | CYHOK  ONPEeNsAcTCs | CYHOK  OmNpeienseres

uus | mnu 2) torowabioHom ¢doromabaonom toromabnosom

alH HEODXOAMMOCTH M3TOTOBICHHA AOMOIHUTENBHBIX KYNOHOB JUTA ONpPEACTCHHS HMMIIE/aHca CIEAYET PYKOBO-
actBoBatecs IPC-D-317 n IPC-2141
*Ecian BOIMOXHO, 1pH HEODXOAMMOCTH OLEHKH COOTBETCTBHA KAYECTBA I WISHTH(MKAIIUN KYTIOHOB HCTIONL3YHTE

YKa3aHHBIE BYKBBL
*Cm. IPC-J-8TD-003

12.7mm
Tunu4uugy

TFecr-xynmomnt

TecT-wynons:

Hagtrmfiekausanuti xynos

AdLTepRETHRNOS |amma)
pacnaseKeRRe

KYROHOE

L

i

-

0

i

[wmam]

Pacnonowcune xynonos F (runiymo)

WA

Hihedunanwonuuii Kynon TpH naaTHl RA IZTCTORNKE

JIeBRTL IUIAT BE IZTOTORKE

PC-318-8

Puc.12-1 PacnonoxeHHue HCOHTATEILHOH CXeMbl
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12.3.3.1 Jonyckn

ﬂOl’lyCKH Ha HIrOTOBJICHHE HCIILITATCIBHBIX KYIIOHOB
JA0TKHBL OBITH TAKHMH KE, KaK OJ1A TICHATHBIX 4T,

12.3.3.2 ByKkBbI, BLINOJHEHHbIC TPABJAEHHEM

EyKBI:l, BBIMMOJTHEHHEBIE TPABNEHUEM, ABIAKYTCH TOJIBKO
CCBhITOYHBIMH.

12.3.3.3 OrBepeTHR AN COEAHHEHHH BHYTpPeHHHX
CJI0eB

Koraa MHorocnoiHas KOHCTPYKLMS MMEeT BHYTpPEH-
HHE COSJIMHHTENbHBIE OTBEPCTHA B BHIE TIYXHX H
BHYTPEHHHX MEPEXOIHbIX OTBEpCTHH, KyNoHs! A, B u
D moyxnel ORITE CHOPOCKTHPOBaHBI TakuM obpazom,
yToOBI 0OBEIVHEHHBIE OTBEPCTHA 3THX THIOB COSNH-
HAIHM COOTBETCTBYHOMHME cnon. ONUCaHHE OTIOENbHBIX
KYMOHOB COOEPXHUT HHPOPMAIMID 0 TOM, KaK 3TH OT-
BepCTHA OODKHBI OBITE coeamHeHH. KoHkperHoe ko-
JHYECTBO OTBEPCTHI [N OUEHKH AOMKHO OBITH He
MeHee TPeX Ha KaKIOM OTIENBHOM KYIOHE, 4 Konu4e-
CTBO MUCMBITATENBHEIX KYIOHOB HA KAaXIOH OTENTbHOMH
3aroTOBKE JOIDKHO OBITh HE MEHEe JABYX.

12.3.3.4 Meranau4eckoe 0CHOBaHHE

Ecid B KOHCTPYKLMY MHOIOCHOHHON [MaThl MCMOAB-
3yeTcs MEeTATNMYECKOe OCHOBAHHE, TAKOE e OCHOBa-
HIE AOJPKHO OBITH BEJTFOMCHO B KOHCTPYKIHIO KYTOHA.

Ecnu MeTaminuecKoe OCHOBAHWE HWMEET BHYTPEHHHE
COC/IMHHTCIBHEIC OTBEPCTHA, TPOXOIALINE YEPE3 Me-
TANJIMYECKOe OCHOBAHUE, He KOHTAKTHPYA ¢ HHM, TO
KOHCTPYKIIMS KyNOHA JOUKHA HMETh Takie e Xapak-
TepUCTHKH. ECNH OTBEPCTUA COEIMHAIOTCA ¢ OCHOBA-
HHEM, TAKOE XK€ COCUHEHHE J0MMHO OBbITH Mpeny-
CMOTpPEHO B KynioHe. KonHYecTBO OTBEPCTHIL B KYTIOHE
178 OLEHKH AoJxuo OBITh He MEHee TPEX, a Kolnye-
CTBO KYIIOHOB — HE MeHee ABYX Ha Kaxaoll oTaenbHoi
3aroTOBKe. [INA TOPH30HTANEHBIX MHKpOLTH(OB MO-
Iyt norpeboBaThei OTAeNbHbBIe KYITOHB A ¢ B.

Jns cocTaBHOW MeYaTHOH nnarel JoJkeRr ObITh npe-
QyCMOTpEH OTAENbHBIH KYROH ANA BepxHell CTOPOHBI
IIaThl, 018 HIPKHEH CTOPOHBI M AN COCTABHOM ILIATHL
Kynos ans cocraBHOH mnarkl Z0JIeH BKITIOYaTh Me-
TAUTHYECKOE OCHOBAHHE.

12.4 KoncTpyKius HIANBHAYAJLHOT0 KYOHA

HHauBHAYanbHEIE TECT-KYMOHBL MpeAHa3HAYEHB] 1A
OLEHKH crelH(HYECKHX MHIHBHIYWIBHBIX XapakTe-
PHUCTHK TIEJaTHEIX TUIAT, KOTOPbIE OHH TNPEICTABIAIOT.
[PC-100103 u 1PC-100043 obecneyHBaoT W3roTOBE-
HME KOMIUIEKTA OPHIHHATOB POTOUIAGNOHOR HA OCHO-
panuu IPC-A-47 u IPC-A-43 cootsercTBenHO. OT-
KJIOHEHN B KOHCTPYKUHHM YCTaHOBICHHBIX KYIOHOB
JOIDKHBI BO BCEX OTHOIICHUAX COOTBETCTBOBATE HC-
XO/JIHOH KOHCTPYKLMH MNAaThl U NPEICTABNATS €€,

12.4.1 Kynounst A n B unn A/B (Onenka meranan-
3HPOBAHHBIX OTBEPCTHH, TeMIOEpaTYPHOro BO3Reil-
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CTBHA H HMHTALUHH JopaboTku)

Bepcua A IPC-2221 seena monsTie kymoH A/B. Do
Osu10 caenaHo A MPeJocTABICHMA OOHOIO KyIOHA
JUIS KOHCTPYKTOPa HITH U3TOTOBUTENSA MIATBI, KOTOPhIE
He XOTAT Aendarh MUKpOULTM(L! OBYX OTAEHBIBIX Ky-
TIOHOB 1/ TIPOBEPKH OONBIIMX M MAaNeHBLKHX OTBEp-
criil, D10 oObeauHAeT OONBLIVIO YacTh BONPOCOB,
peliaeMBIX ¢ NOMOLILIC kynoHoB A H B, B ognoM ky-
none. Kynoust A # B npuemnembt And CyLIECTBYIO-
IIHX KOHCTPYKUMH, HO JOMKHBE! OBITE MOIEPHH3IHPO-
BaHbl ANA MPaKTUYECKOTO HCIOIB30BAHMA H3TOTOBM-
tenem. Bropo# psa oTeepernii Ha kymoHe A/B obec-
NEYHBACT OCMOTP MATEHBKHX M DOMBIUUX OTBEPCTHH
JUTA OUEHKH CKBO3HBIX META/IM3UPOBAHHBIX OTBEpP-
CTHI1 M WCOBLITAHKI HA TEpMHUYECKOE BO3ASHCTBHE.
Brewnuit psan oTBepcTHH NpeAHA3HAYEH AN OLEHKH
OTREPCTHIT MoCHe HCMBITAHUE HA UMHATALHIO opaboT-
KU MOHT&XHBIX OTBEPCTH,

ITH KYHOHBI HCMOE3YHOTCA AN OUSHKH METANIH3H-
POBAHHBIX OTBEPCTHiH, YCTAHOBIEHHBIX B TIPHMEHHE-
MBIX TEXHHHYECKHX YCIOBHAX HA XapakTepucTHku. Ha
Puc.12-2 u 12-4 npueeneHbl ocHOBHBIE QIOPMBI KyIIO-
HOB NI CKBO3HLIX OTBepcruil. Ha xynoHax BHeITHUX
CIIOEB MEXKIY MATCHBKMMH OTBEPCTHAMH MOTYT OBITH
BKJIKQYEHBI MPOBOAHMKH. ITH TIOBEPXHOCTHBIE TIpo-
BOOHHKH TMpedycMOTpeHbl TONBKO AIf 00Jer4eHHA
YCTAHOBKH KYIIOHOB, JUIA COXPaHEHUA OpPHEHTALUH
OCH OTBepCTHH nocne umudOBKY W 1N HHPOPMALNH
0 MIOCKOCTHOCTH. Mcmonszoeanue Mx A npoBepkH
Ka4ecTBa He pekoMmenayetTcd. COOTHOLIEHHE KOHTAKT-
Hasl TUTOIIAAKa/OTBePCTHE AOJAKHOG NPEACTARIATE KOH-
CTPYKUHIO TUIATEl B MpeAenax KyINoHa, HCKTIoYas Te
cllyyad, KOrJa YCTaHOBJEHHOE COOTHOLICHHE MMHU-
ManbHas KOHTAaKTHas [UTOMIAfKa/MakCHMalbHOE OT-
BEPCTHE BEIXOOWT 33 MUHHMATIBHO JIONYCTHMBIE IIpe-
Adenbl, 4TO NpoUNLTHOCTpHpoBaHo Puc.12-4. B atom
cnyuae BeIOHpaeTca cleAyIOIUMA IIpHEMJIEMEIA pa3-
Mep, IpUMeHseMbli B KOHCTpyxuMu. H3obpaxkeHHnsie
CJIOH JOJKHBI IPEICTABMATE KOHCTPYKLIHIO TTeYaTHBIX
MNaT, HAmpHMep, pasMep TUIOWAAKH H MOBEPXHOCTh
CJIOEB, 3@ HCKIIOYEHHEM TOT0, YTO HedyHKUHOHAIL-
Hble KOHTAKTHBIE TUTOMIAJIKE X0MMKHBI ObITh BKIIOYE-
HBI BO BCe CIIOH O aHANH3A LIENOCTHOCTH KOHCTPYK-
UMK, BKIFOYAIUETO COBMELIEHHE, KONABLEBYIO IUTO-
MAAKY, paspsie MekcoenuHeHuii. Homepa crnoep pac-
MONATAKTCA HA KyMOHe ANA YKa3aHMS OpHEHTALnH
OCH, €CHH HCITONb3YeTCA TOPHIOHTANRHAS YCTAHOBKA M
uuoBka. Hanmuuuwe HOMEpoB cnoeB HOMKHO OBITh
CKOMIIEHCHPOBAHO HA KaKIOM IOCIEAYIOHIEM <o
N MPeJOTBPALLEHHS YTONINEHHA, KAk IOKA3aHO Ha
Puc.12-4. HMenbsiranne Ha TepMHUEcKoe Bo3aelicTBHE
HCTIQNE3YETCA [UIA BLIAB/IEHUA paccladBaHUA WIH pac-
TPECKMBAHAA MCTAUTHIMPOBAHHOTO OTBEPCTHA. OTO
HCTIBITAHWE HEOOXOMUMO KaK ANA MOHTAXHBIX, TaK H
IUTA MePEXOIHbIX OTBEPCTHH,
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JIns HCObITAaHUI HA UMHTALHIO A0Pa0OTKH TECT-KyIIOH
A/B unu KynoH A AoJMHBI COTEPXAaTh MOHTaKHEIE
OTBEPCTHA C MAKCUMAUTLHBIM JUAMETPOM, HMEIOLIMMCA
Ha TNeYaTHol nmnare, U CBA3aHHbIE ¢ HUMH KOHTAKTHBIE
NNOWATKH, PACMOJIOKEHHEIE B IIATe KOOPAMHATHOH
ceTkH 2.54 MM 1714 OTBEPCTHH ¢ MAKCHMAILHBIM JIHA-
merpoM 1.905 MMm. 3T0 CBH3aHO C TeM, YTO MeTallH-
3UPOBAHHBIE OTBEPCTHA Oonbmioro avamerpa Haubo-
fie€ CKITOHHEI K MEXKCIOHHBIM PAcClOeHUAM B pe3ylb-
TaTe BIHAHHS BEICOKOTO PafHalBHOTO YCHAUA W M3rM-
faroero MOMeHTa, BOILEHCTBYIOLIEre HA MEXCNDH-
HBIE COEJYHEHHS BHYTPEHHHMX cloeB BONM3M MOBepx-
HOCTH TeYATHBIX IUIAT. Jnd noapoOHbIX pasbACHESHHH
NpYu4H paccloeHHs Ha BHYTpeHHHX crnosx cm. [PC-
TR-486.

Ecnd venbITaHuaM Ha pPacTPECKUBAHME NMOJBEPraeTCH
METAIIN3NPOBaHHOe OTRepcTHe (TTHCTOH), TO TecT-
Kynod A/B uiH kKynoH B JoMKHBI COlepkaTh OTREp-
CTHA, COOTBETCTBYIOILIHME MEPEXOOHOMY OTBEPCTHIO €
HAaMMeEHbLIUM JUAMETPOM, HMEIOUIMMCS HA NEYaTHOR
IUIATE U ¢ KOHTAKTHOW TOINAAKOH, CBAZAHHOW ¢ 3THM
OTBEPCTHEM, IUAMETp KOTOpOro CHIDKEH /0 MHHH-
mMansHoro Havderus 0.15 mM. ITH HenBITanHMa HeoO-
XOIUMBl B CBH3U C TeM, YTO CKBO3HBIE METANIH3HPO-
BAHHLIE OTBEPCTHA C HAMMCHBUIMM AUaMETPOM H BbI-
COKMM  KO3(QMIMeHTOM coOTHOWeHUS Haubonee
CIIOJKHBI JUTS HAHECEHHA TOKPBITHA W TOIBEPXKEHBI
BO3ACHCTBHIO OOMBINErO YCHINA HA METANIHU3INPOBAH-
HbIE ITMCTOHBI BOJM3K LIEHTpAILHOA ocH Z medyaTHoil
matel. JTng tect-kymnoHa A/B ocofoe BHUMaHHE crie-
ayer yaenats riybude mnugpoBKH AN rapaHTHH TOTO,
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uTo Oyaer oueHeH TpeOyeMblil HAHMEHBIHA THaMeTp
oreepcTuil. [TogpoOHble cBefeHUA O HAOEKHOCTH OT-
BepCTHii Manoro quamerpa npuseacHsl B IPC-TR-579,
O6oz3HadeHe TPaHWIE! KOHTYpa KYIOHA HA MNEPBOM
clI0e ABNASTCH HeoDAZaTeNbHbIM H MOXET BLINOIHATE-
ca cerkorpadmueckuM crnocoboM HIN TparRTEHUEM.
Koutyp MoxeT OBITh CIUIOIIHBIM WK [IPEPLIBUCTHIM
LA COTNTACOBAHMA- PACMIONGKEHHA YCTAHOBOYHBIX OT-
BepcTHi Ond apTOMaTHYeckoro ImHdioBansHoro obo-
PYAORAHHA.

Jlna rmyxux M BHYTPEHHMX NEPeXOAHBIX OTBEPCTHIA
MEXCOEIHUHEHHIT Jo/KeH OBITh [IPEIyCMOTPEH KaK
MHUHHMYM OIMH JOMOMHHTENEHEIH kynoH B win A/B
403 npedcTapieHHA Haubonee cloxHON KOHCTPYKIIMH.
B kadectee npumepa Ha Puc.12-3 npuBeeHO HCNONb-
30BaHWe kynoHa B, a Ha Puc.12-5 npueeneH npumep
HCIONIB30BAHMA JONONHUTENBHOTO KyTioHa A/B.

Npumveuanne: a2 ucOBITaHAE Ha TaseMOCTh MpeN-
MOYTHTENBHBIM ABNAETCA WCHOIB30BAHME KynoHa S
{em. 12.4.9 u Puc, 12-20). Kynon A/B wiau KymnoHsl A
U B He TpebyloTca Ansi MeTANMH3HPOBAHHBIX OTBEP-
CTHH 1IpH MCTIONL30BAHHY TEXHONOTHH TIOBEPXHOCTHO-
ro MoHutaxka (cM.12.4.7 u Puc.12-7). Puc.12-2 u 12-4
MIUTIOCTPUPYET THIHYMHOE PACCTOAHME OO YYAcTKOB ¢
OONBUIMMHU METANIHYECKUMH [TOBEPXHOCTAMH cornac-
HO MEHMMAIBHOMY 4epPTEKHOMY 3HATCHHIO.

12.4.2 Kynon C (Nnpo4HOCTE HA 0TCA1aNBALHE)

3TOT KYNOH MCNOL3YETCA 1A OLEHKH MPOYHOCTH Ha
OTC/IaMBaHUe MeTanmuyeckoi ¢onern. Uepréx storo
KyHoHa npusenéx Ha Puc.12-6.
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Pnc.12-2 Tect-kynoHbl A u B, MM

1243 Kynou D (conporusiieHHe H LeNOCTHOCTH
MeskcoeMHe i)

Tecr-xkynor D ucnonezyercs AnA OUEBKH CONPOTHB-
TIEHHA, UENOCTHOCTH MEXCOSIHHEHHWH, NPaBUNBHOCTH
cOopkH u apyrux xapakrepucruk. Ha Puc.12-7 noxa-
3aH npuMep kynoHa D. Ha Puc. 12-8 npuBenena mo-
Juduraima xynona D mie BHYTpeHHHX MEpeXOIHBIX
OTBEPCTHIA.

12.4.3.1 HcnbiTaHNue HA COOTBETCTRBHE KAMECTBA

JUns YCHBITaHHH HA COOTBETCTBME KaYeCTRA KONIMYECT-
BO CNoér, cOopka, ¢opMa crnoés U UCTIOTB3YEMBIE HE-
$YHKUHOHANBHBIE KOHTAKTHEIE I[UIOIAAKH JOMKHBI
6bITE MOIHGHLMPOBAHBI /I OTPAXEHUS KOHCTPYKIIHH
aTel. PasMep KOHTAKTHOH TUTOMAAKH JOJEKEH COOT-
BETCTROBATh €€ pasMepy Ha MeyaTHOMH IL1aTe, JHaMeT]
OTBEPCTHA JO/KeH OLITE HAWMCHBIIWM K3 HCIONb-
3yeMbIX Ha TeYaTHOMH miare, 3a HekmoueHHeM Al, A2
n B2, nuamerp KOTOpBIX [OMKEeH OBITh MHHHMYM
0.75 mm. T.k. HAHMEHBUIHE NPEACTABICHHBIE OTBEP-
crid Haubonee TPYAHbI A4 BHINONHEHHA TpeOoBAHHKHE,
npefssBIseMbiX K MeTalu3aiuy, To 310 Oyaer ra-
PaHTHEH TOro, YTO pe3ysbTaT OLUEHKH C WCIONh30Ba-
HueM kynoHa D Oymer cooTBETCTBOBATH XapaKTepH-
CTUKAM ¢ HaHOONBINMMH OTKNoHeHNAMH. [lnuBa Kky-
noxa OGyIeT MEHATHCA B 3aBUCHMOCTH OT KONHYECTBA
cnoép. THUNUYHBIA NpuMep MoZMPHUUUPOBRAHHOTO JG-
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caTHcaoiiHoOro KymoHa D, BKMHOMAWINEro rnyxve H
BHYTpEHHHE IepexoiHble OTBEpPCTHHA, NPHBEIEH Ha
Puc.12-7 u 12-8. Kak npaBino, NpoBOJHHK AOJKEH
NpoXoauTh oT oTBepeTHil A1/A2 k oTBepeTHam B1/B2
H AoameH GEITB PACTIONOKEH CHMMETPHYHO OTHOCH-
TEJTBHO LEHTPAIbHOH JTMHHY KYTIOHA.

FIpoBoAHHKH He JOKHBI IPOXOIUTE CKBO3b KYIIOH, &
NPEANOYTHTEIBHO PACTIONaraTeCs Tak, urobel ObITH
CAMOCTOATENBHBIMH {H30NMPOBAHHBIMH) HA BO3MOXHO
GonplieM MNpoTAXEeHHH. MaKCMMaNIbHOE KOIHYECTRO
OTBEpCTHH Ha KYIIOHC HE NUMHMTHpYETCH; TEM HE Me-
Hee, MHHHMANBHOE KOJIHYECTBO OTBEPCTHH JOMKHO
OLITE paRHO OBYXKPATHOMY KOITHYECTBY CIOEB IUTHOC
uetsipe (115 oTBepetHii Al, A2, Bl u B2). 3a uckmo-
YeHHEM cl0€B ¢ OONBIIOH MOBEPXHOCTEI METala
(plane), nomxHO OBITH KAX MHHUMYM ABa NPOBOJHHKA
LN KKIOTO CII0f CIPOEKTAPOBaHHON nedJaTHo# mnja-
Thbl, 10 OJHOMY Ha KaXOOH CTOPOHE OT LEHTPANBLHOMN
nuHuY. Ecan Ha BHEWIHMX CNOAX HET IPOBOAHUKOB,
COSIHHEHNA HOOKHBI BRINOMHATBCS TS CIOA 2 ¥ CIIOA
n-1 COOTBETCTBEHHO.

3a MckMoYeHHEM TPOBOOHHUKOE ¢1od |, COSAUMHARINX
oreeperaa A1/A2 o 01 w B1/B2 no 24 coorserct-
BEHHO, IIAPHHA NPOBOAHMKA HA KDKI0M CI0E JOJIMKHA
COOTBETCTBOBATL MHHMMANBHOH WIHPHHE, HCIIONB3ye-
Moit Ha TOM ke croe redatHoli mnatel [IposonHHKH
Ha crnoel, ncrnonk3yeMele 1 cO3TaHMUA COEIWHEHHS ¢
oreepeTuaMy 01 u 24, momkHbBl UMETHL pasMep, AoCTa-
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TOYHBIA A1 oTBepeTUd auameTpoM Al/AZ n BI/B2 u
OOCTATOYHAIR JUIA IPHCOSIMHEHUS K H3MEPHTENBHOMY
000pYAOBAHUID  MPEUU3NOHHOIO  CONPOTUBRIEHUA.
KOHCprKuHﬂ QCHOBAHHA W NMOKPBLIThIE CJIIOH JOIDKHBI
COOTBETCTBOBATh IIEMATHON TaTe, HAPHMEP, CIeLu-
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thuteckie CIOM ¢ UENAMU 3eMIIH, C/IOU € YIATCHHBIMM
He)YHKUHMOHANBHBIMH KOHTAKTHBIMHM MNOMIATKAMH W
T.J1. B KOHCTPYKLHIO KyNOHA J0KHE] OBITH BKIFOYEHbBI
ITyXHe U BHYTPEHHHE [1epeX0aHbIE OTBEPCTHA.
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MonTasbie OTBEPCTHA; l1ageMocTs M gopaborka (ecam Tpedyerca)

Tepmuyeckoe Bo2ACHCTRIE HA CKBOIHLIE ITEPEXOAHLIC OTBEPCTHA
{Haudonee CAOHRIE CKBOBHLIC OTBCPCTHT)

Tepuudeckae ROVIEHCTBHE HA [IYXHE NEPEXORHBIE OTREPCTHA,
PEIVIALTATOM ABIACTCE OTC/IOCHHE MOKPLITHA

= Tepumuuecioe BOBICHCTBHE HA BHYTPEHHHE NEPEXOIHBIC OTBEPCTHA;
PCIYALTATONM ARTACTCE OTCACCHHE NOKPRITHA

Tepuuueckoe BOLCHCTEHE HA BHYTPEHHNE NEPCXOAHBIC QTBEPCTHA;
PEIYILTATOM ABIASTCA OTCAGEHHE OKPLITHA

P22 1w-12-00

Puc.12-3 Tect-kynousr A M B (npoBoasimue 31eMeHTBI)
12.4.3.2 Konrpoas upouecca

B KagecTBe mpHMEpa KYMOHA A1 KOHTPO/s IpoLecca
cu. Prc.12-9.

12.4.4 Kynous! E 5 H (conpoTHB./1enne H30aamHu)

DTH KYTOHEI UCTIONB3YHOTCA A OUEHKH CONPOTHBIIE-
HUA W30MANUY, 00bEMHOTO CONPOTHBIEHUA H MHCTOTHI
MATEPHANA TIOCHE I[[UKIUYECKOoro BO3RCHCTBHA IMOBLI-
IIEHHOM TEMMEPATYPsl M BIAKHOCTH MPH TPeOyeMom
HanpsxkeHHd. KynoHel Takke MOryT GBITh HCIONB3O-
BAHEI O7 OLEHKH MEKTPOIPOUHOCTH AHINEKTPUKA.
KoueTpykuma KynoHa [JOJDKHA COOTBETCTBOBATH
Puc.12-10 unm Puc.12-11, 3a uckmrouennem Tpedosa-
HHi, MPHUBEIEHHBIX HIKe. MHUHUMANLHBIA aHAMETD
TUIOIHAAKH JOJIKEH ONpEAeIATHCE MOHTAXHBIM OTBED-
CTHEM, & €ClTM MOHTAKHBIX OTBEPCTHH HET, TO OOJDKEH
COOTBETCTBOBAaTL MUHUMANBHOMY [IHAMETPY NNOMan-
ku otBepeTHa anaMetpoM 0.50 MM, TTapHeie oTBEpCTHS
W TIPOBOJHWKHM TOMKHBI OBITH NpeayCMOTPEHSI JUIH
BCEX CIIOEB KYIIOHA,

Ecmi npoRopdmuii pHCYHOK HCHONB3YETCA Jid M0-
BEPXHOCTHOTO MOHTAXa, TO /U OUCHKH CONPOTHBIIE-
HUS M30MAIMH M YUCTOTH HECMOHTHPOBAHHOI Mevar-
HOM IUIaTl NOc/e HAHECEHHA NMaAlbHOTO pe3ucTa MO-

KeT HCTIONBR30BATLCH JONOTHATENBHEHT KymnoH. ITpo-
BOJALIKA PHCYHOK B BHAe Y™ MOMeT ycneumiHo c-
NONB30BATECA MIA OUEHKH CONPOTHBIEHHA H3OIALNH
W gHcToTEl. B OONBIOWHCTBE CIOy4aeR KYHOHBI MOH
GOMBIIHMH  MOBEPXHOCTHO-MOHTUPYEMBIMH  KOMIIO-
HEHTAMH AGJKHBI MMeTh KOMOHWHHPOBaHHBIA NPOBO-
Jamis pucyHok. Ha Puc.12-12 npueeaeHo Heckonbko
KOMOUHHPOBAHHBIX MPOBOASIIAX PHCYHKOB /15 OLEH-
KM KOHTAKTHBIX TUIOWIATOK, HCIONB3YEMBIX IS 1IO-
BEPXHOCTHOTO MOHTaXa. 3TH KYIOHB! MOTYT OBITE
BLITIOJTHEHBI HEMNOCPECTBEHHO HA IUTATE B KayecTse
PE3EPBHOTC MECTa JUIS KOMIOHEHT2 HITH MOTYT OBITh
NPEeIyCMOTPEHbl HA 3aroTOBKE B BHAS JONOMHUTEND-
HOTOQ KYIOHA /18 OLEHKH Mpy ¢O0pKe MOBEPXHOCTHO-
MOHTHpYeMbIx koMrodextos. Ecan mpoponamuil pu-
cyHoK B BHae “Y” npemmaswavyen s YWII-
KOMTOHEHTA, MECTO CEeBA MOMKET ObITh cBOGOIHO HITH
MOXKET OBITh 3AITOMHEHO PHCYHKOM JUTA OLEHKH HYHCTO-
THI/CORPOTHRIEHUA H30JALHH, OTPaXalOUINX CEOHCTBA
HeCMOHTHPOBAHHOH MeyaTHo naaThl, UNH IJIA OLEHKH
YUCTOTBYCONPOTHBACHHA W3OMALMH [OCNEe MOHTaMa
(cm. Puc.12-13).
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Puc. 12-4 Tecr-kynon A/B, MM

12.4.4.1 Kynon E

Kynon E ucnoneiyeres A8 MHOTOLENERBIX MCIbITa-
HMH. OH MeHee YYBCTBHUTENEH K HAIMYHIO TPA3H H
HOHHBIX 3arpa3neHull. (JCHOBHOC HazHAUEHHE KyMoHA
nokazano Ha Puc.12-10.

12.4.4.2 Kynon H

KynoHn HCMonszyercs A MCObITAHUH W3OMALUMM all-
MapaTypel HaHOONee BBICOKOTO YPOBHS, Tako# Kak Te-
JeKOMMYHHUKAUHOHHaA annaparypd. TUnHYHAas KOHCT-
pyxuus fpuBegeHa Ha Puc.12-11. Cnoxuxblii nposo-
OAUME pUCYHOK TpebyeT mpumeHeHus Hanbonee HH-
TEHCHBHBIX METONOR OYMCTKH. DTOT KYNOH HE pac-
cmarpueanca 8 IPC-6012. Ecnu oH Mcnonb3yercs, TO
METO/EI MCOBITAHUNH M KpUTEpUM OLEHKH XapaxTepu-
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CTHK AOMAKHBI OBITH YKa3anel B MOCTABOUHOR AOKY-
MEHTaLlHH.

12.4.5 KynoH 118 KOHTPOJIfl COBMeIeHH A

Llensto onpenenieHus TOMHOCTH PACTIGNOKEHHA KYTIO-
Ha ABIIACTCA OLICHKA BHYTPEHHEH KOMBUESBOH KOHTAKT-
HoH Tromakn. Ecma kynmonsr A wnn B wnn A/B He-
NONB3YIOTCA JNA OLEHKH COBMEIUEHH:d, To Tpedyercs
uiroroenenre Mukpomnuda no ocu X u Y. Xorsa s
OUGHKH PACTIOIHKEHUA MOTYT MCMONB3OBATECA 00pas-
usl A u B, Meton wcnerranmnii Tpedyer U3roTOBNEHUS
cnoxkuoro Mukpounuga. Kynen F u kynon R npenna-
3HAYEHBI JIJIA KOHTPONA ¢ UCIOIb30BaHHEM allbTepHa-
TUBHBIX WIEKTPHHYECKHX, PEHTTEHOBCKMX WM BH3Y-
anbHBIX METOOOB.
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Pasmepsl KYIOHOB, TpUBeNeHHBIX Ha Puc.12-14 u Puc.
12-15, uCHONB3YIOTCA TONLKO MpH KBATHHKAIHOH-
HBIX UCMBITAHUAX.

Kymnou F ucmonssyerca i oLEHKM COBMELICHUSA CIo-
&B M KOJBLCBOM KOHTAKTHOM IUIOIATKH 0e3 H3roToR-
JIEHHUA MUKpOULTHGOB.

IpeumyiecTBO KynoHa R cocTOMT B TOM, YTC OH MO-
WKET HCIMOJIB30BATECA AMA OLUEHKH KOJBLIEROH KOHTAKT-
HOH IIOIAAKY ¢ NOMOIIBIY PEHTICHOBCKUX JTydeH
nocne ceepiaeHus, oH obecreuneaerT OGBICTPYI0 2MEkK-
TPUYECKYIO TIPOBEPKY Hanuuus TpedyeMoil KoNbLEROH
mnowagku W obecnieuusaer  uudpoBele W3MEpEeHHA
KONBLEBOH MTOMIAIKY, 9TO NENAET 3TOT MeTo/ dddex-
THBHBIM 114 KOHTpons npouecca. HegocratkoM ABmA-
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eTes TO, 4T0 LT KAKIOT0 CI0A A0MKeH OuTh H3Bec-
Ted (akTop TpaRNeHUd, PCHTTCHOBCKHIT MeTon don-
neH uMeth paspetuenue meree 0.025 MM, a s Kax-
AOTO CHos JOIMKHA OBITE MpeACTaBlIcHA OTHENbHAA
KOHTAKTHaA IUIOUIAAKA M KYHNOH MOeT OBITh OLGHEH
MEKTPHUECKH HE PaHblle, YeM OTBEepCTUs OYAyT Me-
TAJLTH3UPOBAHBL.

s oueHKM HECOBMEIIeHHS CNOEB MOTYT OBITE HC-
noNb30Banst kynousl F wim R, unm ux koMOWHALMS.
Kyrion poaxen Obime pacmonoxeH GIM3Ko K IUIaTe Ha
KpaK) 3aroToBkH, OMH3IKO K LUEHTPY FOPH3OHTAILHOIO
WM BEPTHKAIBHOIG Kpas, rA¢ B HanOoNMBLIeH CTENeHH
NPOACXOIUT CMelIeH e MaTepurana (cM. 12-1).
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MOBTAXHEIC QTREPCTHL, MAAEMOCTE H WMHTaIHA A0paboTkA (ecnn Tpebyertca);

TepMuueckoe BO3LEHCTBHE Ha CKBO3HBIC HEPEXOANLIC OTBCPCTHA
(Haubonee CROKHLIC CKROIHBIE OTBEPCTHA)

TepMuueckoe BO3ACHCTBHE HA TAYXHE NCPEXOIHKE OTBEPCTHA,
PE3YRETATOM ABIACTCA OTCIOCHHE MOKPHITHA

TepMuueckoe 803BEHCTRAE HA RHYTREHHHE IIEPEXOAHBIE OTBEPCTHA;
PEIYNLTATOM ABIAETCA OTCAOCHHE TOKPBITHA

TepMuuccKoe BOIRSHACTBUC Ha BHYTDCHHHME NEPEX0AHBIC OTBENCTHA;
PE3YALTATOM ABJNSCTCH OTCIOCHHE IOKPbITHA

PC22218-12-08

Pruc.12-3 Tect-kynoH A/B (poeoasaiiue I1eMEHTBI), MM
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Puc.12-6 Kynou C, To/lbKo BHEHTHHE CIOH, MM

12.4.5.1 Kynon F, neneITanue Ha COOTBETCTBHE Ka-
yecTea (Bapuant 1)

KoHCTpykIHs KyIlOHa [JOJ/DKHA COOTBETCTBOBATH
Puc.12-14 ¢ auameTpoM oTBepcTHs, BbIOHpAEMBIM H3-
roroBaTencM. PasMep KOHTAKTHOH [LIOWAAKY O 3TO-
ro BapHaHTa BKIIOYAET KOJNBLEBYIO miaowagky. Kou-

[PC-2221A

CTPYKLHS [EYATHOM MIATHI A0JKHA OBITh TPEeICTaBIic-
H4 KYIOHaMH, COJCPKAIIMMH YKpEIUdiollee OCHOBa-
HHE M CIOM ¢ MOKPLITHEM. [IpeHMYILIECTBOM DAHHOTO
BapHaHTAa ABIAETCA TO, YTO KYNOH MOXeT OBITh OLgHEH
HEMEJICHHO TOCIEe CBEPIICHUS M PaccMOTpeHue dax-
TOpa TPABNEHUS He ABnAeTcs HeodxoguMmeiM. Hemoc-
TATKOM ABJAETCH TO, HTO IJIA M3MEPEHHN KOJIbUEBOMA
InomgTkn Tpebyerca peHTreHOBCKHE METOh ¢ pa3pe-
HICHHEM MEHBIIIE 25 MKM.

KonrakrtHy nnowanky Heo0XoIuMo pasMmellaTk Ha
KakaoM cnee. Ecny H3roToBHTENb 3aX04eT HCIONE30-
BaTh APYTOH JHAMETP OTBEPCTHS, TO pasMep KOHTAKT-
HOll mnowanku JomkeH ObITh PACCYMTAH OTAENBHO
IS5 KOKOOro BHYTPEHHErO CJIOR C MCMONL30BAHHEM
thopmynsl, npusegeHHo# B 9.1.1.

Kynou Moxer ObITh OLEHEH MOCHe CBeplieHHd Ha Ha-
JHYHE pa3pelBa ¢ HCMOAL30BAHMEM PEHTTEHOBCKHX
mydell MIH MOXeT OBITh TIPOBEPeH Ha LENOCTHOCTH
KONbUEBOH MADIIAAKH MPOCBEPIIEHHOr0 OTBEPCTHA €
HCTONB30BAHMEM OTPAKEHHOTC CBETA TOCIIE OYHCTKH
OTBEpCTUA WKW 0OPaTHOTO TPABIEHH.

Vyacrox A P

OcMmoTp yuacTka A

paz Toasko cxoii
/ MiprcRocHHbil

HOMCp ofpaina

2.5
' 3 Mecra

2!
} —lle—os

2]&&%{1‘[‘3

i | 3, 25—
2 mecra

L

-—30 5 \ant:'rox B

6 MecTa

e 11,78 ==

‘-.J oy

N
\— .25 {REF) Kowryp

Tasexo choii |

* sasicHMBI OT HOMCPa COA

Ocmorp yuactrka A
{Pacrionoxerue oteepeTiit HOKAIAN0 UEH ACHOCTH)

PC-2221-12-38

Puc.12-7 Tecr-xynon D, mm
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12.4.5.2 Kynon F Hcenuitanns Ha cOOTBETCTBHE Ka-
vyecrsa (BapuaHr 2)

Koncrpykuus xynona pmoamHa  COOTEETCTBOBATH
Puc.12-4 ¢ yueroM Anamerpa, BBIOPAHHOTO U3MOTOBM-
TeneM. PasMep KOHTaKTHOM TITOIA/IKY AlA BapHaHTa 2
BKJIIOMAET pazmep xonbua. KOHCTPYKIMA TevaTHOH
TUTaThl MOIKHA OBbITh OpencTaBAeHa KyIOHAMM, C€O-
JCPXKALMMHA YKPETINSAIOINee OCHOBAHHE U CIOAMH C
nokpbiTHeM. [IpeuMyIlecTBOM AAHHOTO BapHaHTa AB-
MASTCA TO, YTO KYNOHBI MOTYT ObITh OLEHEHBI HA Ha-
JNHUYHE PA3pPbIBA KOHTAKTHOH UIOIAJKH MOCIE CBEpre-
HHA € NOMOLUBID PEHTIeHOBCKUX JIy4YeH, OlcHKA Mo-
#eT OblTh BBINONHEHA Tocne oDPaTHOro TpaBIEHHA
HWITH OYHCTKH OTBEPCTHA C TOMOIIBIO BU3YAIBLHO
OPOBEPKH, & (PAKTOP TPABNEHHA MOKET HE YHUHTHIBATE-
cs. JTa KOHUENUHS INpelyCMaTpHBAeT pa3MelleHHe
KOHTaKTHOH NICIUAAKH Ha KaxaoMm cnoe. [1o kenaHHo
H3TOTOBHTENS MOKHO HCIONbIOBATh ApYrod IHaMeTp
OTBEpPCTHA; pa3Mep KQHTAKTHON NNOMAaaKN J0JiKeH
BBITH PACCUNTAH OTASNBHO A KasKIO0TO BHYTPEHHETO
CI08 © MCHOJL30BAHHEM (POPMYINLI, NpPUBEACHHOH B
9.1.1. KynoH MoxkeT ObITH OUEHEH NOCHE CBEpleHUs
Ha HATUM4Y{e pa3’pbiBa ¢ HCHMIL30BAHMEM DEHTTEHOB-
CKMX Ty4ell uiy KyOOHbl MOTYT OBITh MPOBEPEHE! MO-
Clie OYHCTKH OTBEPCTHH WM 00paTHOrO TpaBNeHHs HA
LENOCTHOCTh KOHTAKTHOH TUOLIAKXH B MpOCBEpieH-
HOM OTBEPCTHH C HMCAONK3OBAHUEM cToNa C HWKHEH
MOACBETKOMH.

12.4.5.3 Kymon R n menbiTaHHe Ha COOTBETCTBHC
KayecTna

TunWYHas KOHCTPYKIMA KYMOHA [OKasaHa Ha Puc.12-
15. PaszMepsl OTBEpCTHA M BHEIUHHX KOHTAKTHEBIX
[IOWANOK BRIOHparoTea H3roroputeneMm. Ha BHyTpen-
HHMX CMOAX KYMOHA Hcnonsayercs pucyHok m3 10 or-
BEPCTHIH ¢ MEXUCHTPOBEIM PaccTOSHUEM 2.5 MM, 1Ipo-
XOOAMMX 4epe3 MefHYI MOBEPXHOCTh € KOHIEHTpH-
HECKUMH BLICBODOKICHHUAMH B MeXHOIH ¢obre BOKpYT
9 otBepctuil. TuaMerpsl BLICROOOXKICHHH JUIA IEPBbLIX
9" graepeTHi HMEOT Nouraroseli npupoct B 0.05 MM.
Hns necAToro OTBepcTHA BBICBOOOMIEHHA HET, Tak
4TO OTREpCTHE DYAET COGAHHEHO ¢ MEIHON TIOBEPXHO-
CTBIO. YYacTOK BHICBODOKIEHHA [J0JuKeH ObITL pac-
CHUTAH U HAMXYMIUETO Clyvas TONmKeHds JHaMerT-
pa OTBEPCTHA OTHOCHTENEHO AHAMEeTpA IUIOIAAKM 11
pa3nu9HBIX Cno€B. T.K. TPOM3BOACTBEHHbIC JIOITYCKH
MEHSAIOTCH OT ¢nos x cnow (eM. Pre.12-16), To nua-
MeTp BHICBOOOMIEHHH Ha QoTomabnore A0/HKeH
OBITE paCcCYWTaH A KaXIOro BHYTPEHHETO €IS OT-
AeILHO CeIyromuM obpasom:
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Auamerp BLICBOOOKAEHHS = HOMHHANBHBIM AHAMETP
HPOCBEPIIEHHOIO OTBEPCTUA +  TIPOM3BOJACTBEHHBIHA
AOIYCK

[IpousgoACTBEHHBLH OOOYCK = HAHMEHLINAA PAsHMLA
Mesly J06sIM  (PYHKUMOHANILHBIM METaNIN3NpOBaH-
HBIM OTBEPCTHEM W KOHTAKTHOH MIoLagxko# Ha nan-
HOM Cloe — 2 KONBLEBRbIC MITOMIAIKH.

OueHKY KYIIOHA MOXHO 1enaTh TOIBKO NOC/IE ONpEae-
neHys PaKTOpa TPABJACHHA LI Kaxnoro cnod, Pakrop
TpaBJeH!A JoKeH OBITh OTIpENeNieH epe] NpeccoBa-
HHEM CIIeOyIOUIHM 00pa3oM:

IMoarpasnueadue (Ha AWAMETP) = IHAMETP BBLICBOOO-
AKOSHUA MOCNTEe TPARNSHNMS - AUAMETP BRICBOOOK IeHUA
Ha ¢oTolmadbnone.

PaccMarpuBaemoe OTBepcTHE ANA OLEHKH KOIBHEBOH
ITOIANKH MOMKET OKa3aThkCAd CAeBa MM CHpaBa OT
LUCHTPa BLICBODOXK/ICHMA B 3aBUCUMOCTH OT (akTopa
TpaeneHusa. Hanpumep, ecnu QakTop TpaBleHUa PaBeH
+0.1 MM, paccMaTpHBacMOE OTBEpPCTHE NOMKHO OBITH
BTOPBLIM OTBEPCTHEM CIIpaBa OT LEHTPA BRICROOOKIC-
nua. Ecnm dakrop  TpaBneHus  cocTaBAAeT
-0.05 MM, TO paccMaTpHBagMoO¢ OTBEPCTHE IOMKHO
OBITE TTepPRBIM OTBEPCTHEM CIEBA OT LEHTpa BEICBOGO-
HKOEHH.

Kynon moxer oleHUBATECA TIOC/E CBEPIICHHS H3MEpe-
HHEM KOJBUEROH I[IOMAAKH C MCITONL3DBAHHEM PeHT-
PEHOBCKMX Jyded. Jnd BO3MOXKHOCTH HCMONb30OBAHWA
PEHTIEHOBCKOTO METONA MW3MepeHMs OTBEpCTHE He
JOMKHO KacaThCs TOBEPXHOCTH ¢ MenHoH ¢onbroii

(plane).

Kynous! mopegHasHaueHb! /1A U3MEPEHHA KOILUEEROH
IUIOLIA/IKH TI0C/IE MeTalIM3aly oTeepeTHa. KyIroHs!
CHMTAIOTCA IIPHEMIIEMBIMH, €CTH OTCYTCTBYET AJIEK-
TPUYECKOS COCIUHEHME MEWAy paccMaTpHBaeMbIM
OTBEPCTHEM H [IECATHIM OTBepcTueM. PaiMep konklie-
RO WIOMAAKH MOXKET OBITH Onpeiendd HaXoXIeHUEM
TIEPROTO OTBEPCTHA, KOTOPOE HMMEET 3AeKTpHUECKOe
COeAMHEHHE C JECATBLIM OTBEPCTHEM M 3ANMCBI €10
MECTOMOMOXKEHHA OTHOCHTENBHO paccMaTpUBAEMOro
oTBepcTHA. Kakaoe OTBEpCTHE BASBO M/IM BIPABO OT
paccMaTpuBaeMoro oTBepeTHA o3Hawaer + 0.025 mm
um — 0.025 MM COOTBETCTBEHHO A4 pPaccMaTpHBAC-
MOH KonbLeBOHW mnolwagkd. [danHbid KynmoH HE pac-
cvarpusaiea B [PC-6012. Ecnu oH Hucnons3yercs, TO
METOJ WCTIBITAHUA U KPHTEPUH OLEHKH XAPaKTCPHCTHK
JOMKHEl OBITE YKa3aHRI B TIOCTABOMHOH OOKYMEHTa-
IIHH.
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12.4.6 Kynon G (aare3usi nasi-HOTO pe3HcTa)

HcnerratenbHpifi KYNOH VIS OIEHKW aAre3wH Nasib-
HOTO PE3HCcTa A0a#eH cooTReTcTBOBATE Prc.12-17,
Jns HaHeceHHs NasibHOrG Pe3HCTA Ha Ky[IOH AO0JIKeH
ObITE NpencTasneH doTol1abnoH.

12.4.7 Kynon M (naseMocTh MOHTAXKHOH IOBEpX-
HOCTH -He0G513aTeNBHBIH)

KynoH pomkeH cooTeeTcTBoBaTh Puc.12-18. Kynon
MOMKET OBITE UCMONBIOBAH /1S OLICHKM MAgeMOoCTH 10~
BEPXHOCTH MOHT@XHBIX KOHTAKTHBIX NNOILALOK B CO-
orBeTcTBHM ¢ Tpedosauusmu 1PC-1-STD-003. B 3toM
Cydae MeTOI UCTILITAHMA H KPUTEPHH XapaKTEPHUCTUK
J0KHBI OBITE YKa2aHBl B [IOCTaBOYHOH JOKYMEHTA-
LMY,

12.4.8 Kymon N (mpounocTh Ha OTC/IAHBAHME,
NPOYHOCTh COEIHHEHHA MOHTAKHOH MOBEPXHOCTH—
He00A3aTeABHBIH A MOBCPXHOCTHOTO MONTANKA)

DTOT KyNoH Aojaen coorsercreosars Pue.12-19. Ky-
noH N ucrone3yercsd A OLEHKH NPOYHOCTH HA OT-
cnapBaHue H MOXeT OBITh MCNONB30BaH INA OLEHKH
NPOYHOCTH COCAMHEHHA KOHTAKTHBIX I10WIAN0K JUIA
TIOBEPXHOCTHOTD MOHTaXa. B 3ToM ciydae MeTon HC-
NBITAHAA ¥ KPUTEPHH XAPAKTEPHCTHK AC/IKHBI OBITH
YKa3aHbl B IOCTABOYHON AOKYMEHTAUMH,

1249 Kynmodx S
HeoOH3aATENLHBIH)

(nanemocn, OTBEPCTHA-

DTOT KyHOH MOXeT ObITh HCTIONB30BaH Ui OLEHKH
NageMOCTH CKBO3HOIG METANTH3MPOBAHHOIO OTBEp-
ctua mo IPC-J-STD-003, ecnu neobxoaumo Gonbliree
KOMMYECTBO OTBEPCTHH,

OCHOBHAA KOHCTPYKUMS Ky[OHa mNpHBEIEHA Ha
Puc. 12-20. quaMeTp OTBEpCTHA, TpedyeMblii ana ero
3ATIOJIHEHMA TIPHIIOEM, AoJKeH cocTaBnate (0.8 MM *
0.13 mm. B ciyuae ero WCHOIB30BAHHA METOH HCMEI-
TAHHH M KPUTEPMM XapaKTePUCTHK J0KHBI OBITh
yKa3aHbl B MOCTABOUHOM OKY MEHTALIHH.

12.4.10 Kynou T

DTOT KYNOH A0JKEH HCTONB30BAThCA A8 MpPOBEPKH
XApAKTEPUCTHK TEHTUHIA, €CIH NafAnbHbIA pe3dcT
NpHUMEeHASTCA I MEPeKPBITUA CKBO3HBIX META/LIH3H-
poBaHHBIX oTeepcTuit (cM. 4.5.1). Kymon T asnsercs
TakuM Xe, Kak nokaszasustii Ha Puc,12-20 (kynon S),
38 MCKIOUCHHEM TpeBOBAHMSA, YTO KYTNOH ZOJKEH
6LITh MOKPBIT NAAIBHBIM PE3HETOM C JIBYX CTOPOH.

JlpameTp OTBEpCTHA [OOMKEH COOTBETCTBOBATH M-
MeTpy HaubOMBIIEro MeTAIMHPOBAHHOTO OTBEPCTHA,
KOTOpOe AOMKHO ObITh NEPEKPBITO TAsNbHBIM pE3H-
croM. 3TOT KyMoH He paccmarpueancs B IPC-6012.
Ecan oH WCMONB3yeTcs, METOA MCHbITAHUN H KpHTE-
PHH OLIEHKH XapakTepHeTUK QoJAHBI OBITE yKasaHbl B
MOCTABOYHOH JOKYMEHTAUUMU.

L
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12.4.11 TecT-KymoH IR KOHTPOJA TEXHOJIOTHYE-
CKOro MpoLecca

TecT-KYNOH 1711 KOHTPONA  TEXHOJMOTHYECKOro [po-
1ecca MCIOMb3YETCA Ha CTPATErMYMECKHX YHacTKax
[PUMEHSIEMBIX TIPOLIECCOB IS OLUEHKH cneuHduye-
CKOre npouecca HMH rpynnsl npoueccos. Tecr-
KYTNOHBI, ApPeIHA3HAYCHHBIE I KOHTPOJA TpoLecca,
BLIOHpAOTET M3rOTORHTENEM MeHaTHeIX miaT. Ilpo-
LIECC, KOTOPBIH H3rOTOBUTENb HaMEpPEBacTCd OUEHH-
BAThL, UMECT CBOK creluuKy B 3aBHCHMOCTH OT Ha-
3IHAYEHHA.

OueHka KOHTpoJA M[pouecca YCTaHAaBIMBaeTCA i10-
CpElICTBOM CHUCTEMaTHYECKUX ASHCTBHH AN BHIMOI-
HEHU CTaTUCTHYECKOro KOHTpons npouecca. Ona
BKJIOUAET ATansl, ykasaHHele Ha Puc.12-21,

Ecni KOHTpakT NpeaycMaTpPUBAET WCTIONL3OBAHHE K-
NOHA IS KOHTPONIA COOTBETCTBHA KayecTBa, TO Ha3Ha-
vyenne oOpaslia AOMKHO OBITH COrNAcOBAHO MEXIY
3AKATUMKOM H M3COTOBUTENEM.

KOHCTpYKUU:A TECT-KYNOHA 5 KOHTPOJA COOTBETCT-
BHS KauecTBAa MOMKET ABIATECS OCHOBOH Mpu paipa-
60TKE HCMBITATE/IEHOTO KYNOHA I8 KOHTpONd Tex-
npouecca. B 0CHOBHOM, HCTIONB3IOBAaHHME KYNOHa s
OLIEHKH NpOLEecca SBiacTed Oonce MpUEMIIEMBIM, YeM
uenoiasioBaHKe mewarHoll miatel Illupuna roToBbx
NpOBOAHHKOB  Jokma  coctaBmate 0.5 =+
0.07 MM, a pasmMep TOTOBOH KOHTakTHOH IIOILAZKH
pomxen Obirh paped 1.8 + (.13 mm. Pasmep oTBepeTHa
AoJoken ObITH COTTIACOBAH € ONCHHMBASMBIM MpPOLEC-
com. PacrosoxeHne NCNEITATENLHOMO KyNNOHA HAa 3a-
rOTOBKE W JUAMETPHI OTBEPCTHI JO/LKHBI OCTABATLCH
NOCTOAHHBIMU. YepTékHbie pasmeps! MOTYT MoTpebo-
BATh KOMTICHCALIMH A4 y4éra JONYCTHMBIX OTKIOHE-
HUH TEXHOTOTUYECKOro NPeLEcca.

12.4.12 Kymon X (cmocobHocTh K H3rHGY M CTOM-
KO0CTh THOKOI0o Ne4aTHOr0 MOHTANA)

ITH KYIMOHBI HCITONB3YIOTCA A NOATBEPHAEHHA Cno-
coOHOCTH K M3THOY ¥ CTOHKOCTH K M3rHOy NMpHMeHse-
Moro rufkoro medatHoro MoHTaxka. Ha Pue. 12-22
NpHBEAEHbl PEKOMEHAALNA N0 KOHCTPYKUMU KYTOHA.
OxoHuarensHas KOHQHIYpaUsa KYIoHa O0/DKHA OBITE
OlpeqieNieHa ¢ y4eTOM MPHMEHEHUS TOTOBOH NMpOIyK-
I[MH W COTJIACOBAHA TIOCTABIIMKOM H 3aKa3uukoM. Ky-
mous! X-1, X-2, X-3 (obpatutecs x IPC-A-41, doto-
wabJoHEl OJHOCTOPOHHKX ILIAT) OOBIYHO MCIIONB3Y-
OTCH MPH KBATHQHIUPOBAHUH MATEPUATOR NS NPO-
aykupa. Koudurypauus kynoxa tama X-4 gpisercs
NPEAIOYTHTEIRHOA JINA  TPUEMOYHBIX  HCNLITAHHI
rHOKOJ MPOOyKIWH, MpeAHa3HAYEHHOH JINs yCTaHOB-
JMeHHOro NpuMeHenns B (auHamiveckuit H3ruh; oM.
IPC-2223). Kynou X-4 OOMKEH MpeACTaBIATE Xapak-
TEPHCTHKH TIPOBOAHHKOB JAeHCTBYIOMIEH KOHCTPYX-
uud. JIIMHA KOHTypa KynoH4a, Kak TIOKa3aHO Ha
Puc.12-22, He MOMKHA WIMEHATHCH AJA COTJIACOBAH-
HOCTH ¢ HCHONb3yeMbiMM (HKCHPYIOIMMH TPHCIO-
co0nmeHusMu N8 MCOBITaHHA 6e3 TIpeABapHTENBHOIO
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o0cyxOEHHA ¢ NMOCTaBlMKOM. B OCHOBHOM YepTee
AOMAKHBL ObITE YKa3aHbl NPHBSACHHBIC HUXKE TTapamer-
PhL.

TpeboBaHuA K HCMBITAHHKO Ha CMOCOBHOCTE K Maruby
npureaeHsl Ha Puc.12-23:

e Hanpaenenue uzruba (a)

e Crenens n3ruda (b}

o KonmuuecTro UHKMTOB H3ruba (c)

¢ Jluamerp onpaeku (d)

e  HcnoneazyemMble ToUky naruba

IPC - 2221A

IMpumeuanne: [ukn n3rnba onpeaensercs Kak 3axpar
OJHOro KOHUA obpazua H ero HirubaHHe BOKPYT OI-
paBkH, a 3aTeM H3rudaHHe B oOpaTHOM HAMPaBICHUH
JIo MCXO/THOTO RONOKEHUA o0pasiia, MpH 3ToM obpazel]
wirnGaerca na 180° B onsom nanpasaennn u Ha 80° —
B Apyrom Hanpasmesaun. [[ukn waruba mMoxer Takxe
OblTh onpeneneH kak u3ri0 koHUOB ofpazua (¢ wuc-
MOMB30BAHHEM TPOTHBOICAOKHBIX KOHLUOB) Ha 90"
HABCTPeuy JPYr ApYry, a 3areM u3rud B obparHoMm Ha-
NpaBieHHH Ha 90" 10 MCXOIHOTO TIONIOKEHHSL.

.25 (REF) KoHTyp

Hentp

/" BLiCBODOWAEHUH

Tonpko | cioH
o\ %/

4 I
Toneko | crnoi ‘”w

_[4.0

(8.0) —i_l‘—'———

8 mecT
7.0 ==

TIPHCBOCHHEILA i L—- T
HoMep obpasia - %iwc*r\ 2.0 Juamerp naowanxu
4.0 | 10 mecT
Hapyauwi cnoit
Lentp

BHytpennHe cion

CBoGOo/IHBIC YUACTKM HA BHYTPCHHHX C04X
(Hawasmo cnesa Hanpaso) o

BeicBobOXK tennit

0.500

2 MecTa
0.500 —t
2 MmecTa 4.0

Puc. 12-15 Tect-kynmon R

]

NAOHIANKE

TR T T T LU T Y

WPG-2221-92-13

Pupc. 12-16  Hauxynmmee cooTHolleHHE  OTBEp-
CTHE/KOHTAKTHAA IUTOIIA/KA

HcneiTaHke Ha CTOHKOCTH K M3THOY MOkeET ObITh Bbl-
TIOJIHEHO Ha CHELMANBHOM HCHBITATENBEHOM ofopyno-

BaHuM. TpeGoBaHHA OTIpEOETAIOTCA KOHKpPEeTHOR roTo-
BOH MponyKLHeHd H OOBIMHO YKA3BIBAIOTCA B TEXHUYE-
CKHMX YCIOBMAX Ha Xapakrepuctuku. Obparurech K
IPC-TM-650, Metona 2.4.5.

TpeboBaHNA K HCTIBITAHAK) HA CTOHKOCTE K M3THOY:
Konnuectro uuknos uzruba

Paguyc uarnba

CkopocTs H3rubanus

HenonesyeMele ToYKH

Xoa cxobsl

MeTo onpenencHus XapakTepHCTHK T0Cie OKOH-
YaHUA LMKNUMECKUX HCIIBITAHMHA HA u3rub (Buzy-
anbHble, INESKTPHYECKHE, H3MEHEHUE CONPOTHURIIE-
HUA U T.01. ).

s mosyyeHdA pekoMeHOaluii, cBA3aHHBIX CO CMO-
co0HOCTLI0 K u3rnby KOHKpPETHOH KOHCTpYKUHH, 00-
parurech k [PC-2223,
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Tonpko 1 c:;o;: MpostexyTri 1.25 x 1.25
Ipucsocrkii
Hamep 0bpaia Flromames £.25 x 1.25

25 (REF) Konryp

Toasro | enof

IRC-2221-12-13a

Puc.12-17 Tect-kynor G, agre3us nasanbHOro pesucrta

2 mecva

05

‘ 21 meeva
14.0 875 *
t 03
* 25 20 smecra
| 2 MecTa
2,828 f 2778
20 mecra,
? o 11.8
—— 12.0 —— 2 MecTa
2s l.
25 Koutyp ToAsko 2 mgcra
Ha ciioe | e ] 5.0 s
- 380 -
PC-22218-12-18

Puc.12-18 TecT-xynon M, HcrbiTaHud Ha NageMOCTh A1 TEXHOJIOIHY MOBEPXHOCTHOIO MOHTAKA
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Puc.12-19 Tect-kynoH N, Mpo4HOCTH HAa OTCHAMBAHUE, MPOYHOCTH CUEIUICHWA JUIS TEXHOJIOTHH IIOBEPXHOCTHOTO
MOHTaska

Tosaeko enoii | o — .5 mm
CoornercTayouinii
HOMEP KyTIoHA 22vne = 9 pacerossuil no 2.5un
4.0 mm
—» 2.0 mm
v 1 . .
L
2.5 mm s"‘ A i B
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o0
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coeod
2 O W O I Y
oo es
N O s W

LR TR =

fef N\

)

40 cxroTHBIX METLENHIHPOBAHHEIX OTBEPCTHH
0.8 mem & 0.0125 men

TEmm

5

&

i/

2.6 mm

—» [ —»

Pasmep rnomanxn 1.5um
PC-2221-12-20

Puc, 12-20 Tecr-kynoH S, Mmm



Maii 2003 IPC - 2221A

| Vipr MEHACMBIC METOAE OLICHKH :
COOTBCTCIBUS ‘

OLCHKE TOTOBOH MPOAYKLUHH
AN KOHTPOAR W YIYEIICHNA

4

OueHKa TPOIYKLEH B [TPOLCCEE HINOTDE-
ACHHI JLIR KOHTDONS M yIYqILCHHRT

4

Ouetka NapaMeTpoB Npouecea
ANA KOHTPONS K yAYMIICHHA

4

MocrosHuoe yayuilelue npotecca
H OOTHMHIAUHA

PC-Z5-1-19

Puc. 12-21 MeToauxa BRIMOAHEHWA CTATHCTHYECKOTO
KOHTpomA npouecca (SPC)

Haanues ciaos

1 Konrtyp xynoua

2 O0uke nAOIWAIKH

@ lpoceepacunoe orpepeTHe
11 Crauzaprusii cnoii 1
21 Crampaprastii cnoii 2
31 Craunaprasiii ¢noii 3
41 Cranaaprasiii caoi 4
51 CranpaprHuiil cnoi 5 ~al | 282 mm
81 Cranzapraeiit ciokt 6 -
71 CTaHJ:lag:HHii caoi 7 Chnoii 12
81 Cranaapruwii cioit 8
81 Craunaptysiii cnoh 9

101 Crangaprasii cnoit 10 “! L_
111 Crannaprusit cavii 11 2.54 mm
121 Crannapryeiii cnoit 12
2.04 mm 50.80 mm —]

Puc.12-22 Tect-kynioH X, MM

& & @ i

PE-2221e-12-22
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P20 1523

Puc.12-23 Ucneiranue Ha H3rub
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Iepededs peKOMeHAANHI N0 KOHCTPYHPOBAHHK KOHTPOJMENPHIOHbIX 04T

[Tpeaycmarpusaiite HAITHYHE KOHTPOIb-
HBIX/YNPARISIKIMX TOYSK HA TOPUEBOM COSIM-
HUTENE IUIATH! AR Toro, 4Tofsr obecneyuTs BO3-
MOKHOCTh MOHHTOPHMHTA BHYTPEHHMX (yHKLUH
IUIAThl M JOCTYNA K HHM, A TaKkKe CIOoCODCTBO-
BATh JHATHOCTHKE OTKA30B.

HpobuTe cnoxHble noruteckue Pysxkuun Ha Go-
nee MesKie, KOMOMHALMOHHBIC JTOTHYECKHE Yac-
™

Waberaiite o HOTO4EHBIX y3n0B. Ecnu oHU Hc-
NONB3YIOTCH, TPACCHPYHTE MX CHTHANb! K TOpuUe-
BOMY COEIWHHTEIIO.

Wzberaiite NpHMEHEHHWA MNOTCHUAOMETPOB W
KOMIIOHEHTOR, MapaMeTpsl KOTOPEIX ToabuparoT-
CA NpH HANTAOKE,

Hcnonb3yiiTe emuHbli, OONMBINOH TOPLEBOA CO-
€OUHHTENE 1A 00ecneYeHHA CXeMBbl KOHTAKTAMH
BBOZA/BBHIBO/IZ M TOUKAMM KOHTPONA/YIIPABICHIUA.
Jenaitte Tak, 4To0Bl BXOIHBIE/ BEIXOAHBIE CUCHA-
Abl ONMaThl OBUTH NMOCHYECKM COBMECTHMBIMH C
UETBH CHEDKEHHA 3aTpar Ha HATepdedic ¢ ucnbl-
TATENLHEIM OGOPYAOBAHMEM M TIOBBILISHHS THO-
KOCTH.

ObecnieunBaiiTe JOCTATOUHYIO pa3BA3KY Ha Kpa-
AX TJIATHl ¥ JOKATBEHO, B MECTaX PacloyIoKCHHA
KasKA0H MHTErpaibHOH CXeMBL.

OobecneusTe, 4TOOBI CHIHAMBL, YXOAALLME ¢ 13-
THl, UMENH MAKCHMAILHYI) HATpPY304HY CIIO-
cOOHOCTD MO BRIXOMY, UK 3al{HILaiTe HX.
3aipiaiTe BHICOKOUYBCTBUTENBHEIE KOMITOHER-
TBL OT KPA€BOr0 COCAMHHUTEA — TAKHE KAK [IHHB
CHHXPOHUMYITHCOB U BEIXOIBI TPUTTEPOB.

He coemunsiite mexay coboit cMTHaNBHBIE BbI-

X0abl.

Huxorna xe npesbiiaiTe HOMHHATREHYIO Harpy-
304HYH) CHOCOBHOCTh, @ B IeHCTBHTEILHOCTH
NOJIIEPAMBANTE €€ HA MHHUMATBHO BOZMOXKHOM
YPOBHE,

He ucnonssyiite GonblIoe KONMMYECTRO BHIXO/-
HelX pazseTBuTencii. McmoneiyiiTe Heckonbko
TAKHMX YCTpOHCTB M ODecneusTe pa3[e/IicHHE Me-
Iy UX BBIXOIAMH,

[MongepxupaiiTe normueckyro rmyOHHY MIATHI HA
HU3KOM YPOBHE, UCIIONB3YA KOHTAKTHI KOHTPO/
yIpaBieHUA TOPLEBOTO COSTHHHTEIS,

[To BO3MOXKHOCTH, HCOONABL3YHTE OAWHAKOBYH
HArpy3Ky [Uis KaXJ0T0 BXQJHOr0 CMIHANA.

Jlns  HeucnoNs3yeMblx JNOTMYECKHX KOHTAKTOB
NPUMEHSHTE pPe3UCTUBHEIE HATPY30YHBIE LENH
[N YMEHBIIEHHS BIHAHHA MOMEX.

He nopxnrovaiiTe JOTHYECKHE BBIXOALI HENO-
cpedcTBeHHO Kk ©OaszaMm Tpansucropos, Hcmons-
3yfiTe Ans 3TOro MOCNeoBaTENbHO BKIOHEHHBIS
PE3UCTOPE], OTPAHH4HBAIOIINE TOK.

3amMiafTe CHCHAMBl ¢ BBIXOAOB TPHITEPOB IO
UX BBIX0A C MAAaThL.

HcnoneayiiTe ycrpoficTBa ¢ OTKPBITBIM KOMNEK-
TOPOM C HArPy304HBIMH Pe3UCTOpaMH 1A obec-
nevueHHs GIIOKMPOBKH BHELIHErO YIPaBISHHA.
M3berajire npuMeHeHHR pE3EpPBHPOBAHHOH no-
TMKM A7 YMEeHbIUEHMA He BbIABICHHBIX HEHC-
[paBHOCTEMH.

MNoasoaure BbIXOABI KACKAJAHBLIX CYETIHKOB K
CYETYMKAM BBICIICTO paspana, ¢ TeM YToOBL HX
MOXHO ObNIO NpPOTECTHPOBAaTh, HE [PHMEHAA
OonsInx 3HAMCHHUH.

Koucrpyupylite «gepeBba» I KORTPOIA HeT-
HOCTH BhHIOPaHHBIX BOCBMMW HITH MEHBILETC 4MCAA

OUTOB.
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H3beraiite npUMEHEHHA COEOMHEHHWH  THNa
«nporogrHoe UIIM» n «nposoanoe M». Ecnu ato-
ro Henb3s W30ekaTh, NpUMeHsaiiTe KIOYH N2 TOMH
HE HHTETPATLHOMN CXEMBI.

[fpenycmarpuBaiiTe onpeleneHHblE  CHOCOOBI
HTHOPHPOBAaHHUA H3IMEHAIOIINX YPOBEHL JHO/0B,
COCIIHHEHHEBIX MOCIEAOBATENEHO © JOTHYECKHMU
BBIXOaMH.

Paznensiite menM, xKorga NOTHYECKHA YICMEHT
Pa3sBETBIACTCA MO BBIXOAY HA HECKOIBKO MECT,
KOTOpBIE TT03:%e OYAYT CXOIUTECA B OJHY TOUKY.
HcnonpayiiTe snemMeHTsl OJHON HMHTErpanbHoit
CXEMBI TIPH NPOSKTHPOBAHHH MOCNEI0RATETBHO-
CTH WHBEPTOPOB, NOCHE KOTOPBIX CIEAYET J10TH-
veckast GyHKUMA.

CTangapTH3Upy#Te KOHTAKTEl IHTAHHA W 3EMIIH,
yToObl M30ekaTh HeoOXOTUMOCTH NPHUMEHEHHUS
HECKONMBKHX CPeACTB TECTHPOBAHHA.
PazMemaiiTe KOHTPONBHBIE TOUKM Kak MOKHO
onuke k uudpo-aHanoroEsiM npeodpazoBare-
a8M.
ITpenycMarpuBaiite cpencrsa  O/IOKHPOBAHMA
BHYTPEHHHX YacOB A TOrQ, qTo0b1 KX MOXHO
ObL1O MOAMEHUTE HA NPOBEPOYHEIE Yackl.
[TpenycmarpyBaiTe pa3sMeELICHHE Ha TOPLEBOM
COEOUHUTENE MOHTHpYEMBIX Ieperitoyaresneil u
PE3NCTUBHO-KOHAEGHCATOPHBIX CXEM ¢ HacTpoeu-
HBIMH IIETIAMU.

[MoasoguTe MOruvecKHe YCTPOHCTBA YIIpaBIeHHA
And naMn M JUCIUIEEB K TOPUEBOMY CeeOMHHTE-
A0 TakuM ofpazom, 4To6B MOXkHO ObLTO NpoBE-
PHTB TPABHJIBHOCTE BBIMOTHEHUS ONEpPaLHid NpH
MOMOILHK TeCTEPA.

Paznensiite KpynHBIC NEYaTHBIE MIATBL HA HE-
CKOJBKO YacTell, eclTH 3TO BO3MOMKHO, JKeTaTeNb-

HO 10 hyHKIMOHATBHBIM MPH3HAKAM,
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OtaenaifiTe Lenmy aHANOTOBBIX CHTHAJIOB OT IE-
nefl MOrHYeckKHX OHCKPETHHIX CHTHANOB, 34 MC-
KJIHOUYEHHEM CXeM CHHXPOHU3ALHU.

MOHTHPYITE MHTECTPAIBHLIE CXEMBI PABHOMEPHO
¥ obecrieusTe MX METKYH) MASHTHHOMKALMIO OIS
YOPOUICHHA JIOKATIH3alHH.

QbecnieuneaiiTe noCTAaTOMHOE, CBODOJIHOE MECTO
BOKPYT [He3jl M MecT Maiiky BBIBOJOE HHTe-
TpalBHBIX cXeM, YTOBLI, Npu HeoOXOAMMOCTH, K
UX KJIEMMAaM MOKHO GbITo 65! NIPHCOSIHHHUTBCA.
HobaBnsiiTe UMIMHIPUMECKHE KOHTAKTHl WIH
YCTAHABNUBAHTE MOMOMHUTENbHBIE HE3RA JuIs
KOpITYCOB WHTETPANBHBIX CXEM B TEX Cly4asx,
KOI'Ia Jioo:| peanusanumn KOHTPOb-
HBIX/YTIPARIAIOUIMX TOYMEK HE XBATAET KOHTAKTOB
TOPLIEBOr0 COSTMHUTENA MIIATHL

[priMensiiTe Kopryca € COBMEILEHHBIMH HHTE-
TpAlbEHBIMH CXCMAMH H JUHAMH4YCCKHAMHA CABHIO-
BBLIMH PETUCTPaMH.

[Topsonure uenu oOparHOH CBA3M W JApYyTHe
CNOYWHBIE LSMH K KOPIYCY HHTErpampHOM cxe-
MBbI.

Henonbsylite KOHTAKTHBIC NEPEMBItNKH, KOTOpPbIE
MOKHO CHHMAaTh BO BpeMs HacTpoiikn. Ilepe-
MBIYKH MOHO pasMelars BOGNH3M TOpUEBOro
COSIUHUTENA IIATHI.

DurcHpyiiTe MECTONIONOKEHNE LeNeH MUTAHNA K
3EMJIN ANIH OAMHAKOBOIG HUX UCOOIHEHHUA HA HE-
CKOJIBKMX TUNOB IJIAT.

3emiiaHble LIETH OeaiiTe AOCTATOYHO OONBIUHX
pazMepoB, YToOB! H3bexars mpobaeM ¢ momexa-
MH.

I'pynnupyiite BMecTe CHTHANBHBIE LEMH Onpeae-
JIEHHBIX CEMEHCTB.

YeTKo MapKUpyHTe BCE COCTABHBIE MACTH, KOH-

TakTbl H COCIHHHUTCHH.



