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[lpeancnoBwue

Lenn v npuHUumMnbl cTadHgapTusaumm B Poccunckon @egepaum yctaHosneHbl @egepanbHbIM 3aKOHOM OT
27 pekabpsa 2002 . Ne 184-03 «O TexHU4eCKoM perynmpoBaHuny, a npasunia npuMeHeHUsa HaluoHanbHbIX CTaH-
naptoB Poccuinckon Pepgepaunn —IrOCT P 1.0—2004 «CtanpgapTtunsauma B Poccunimckon egepaunim. OCHOBHbIE
MONOXEHUA»

CBeaeHUA o cTaHaapTe

11M04ANOTOBJIEH ABTOHOMHOW HEKOMMepYeckon opraHusaunen «amepmntenbHO-MHPOPMAaLIMOHHBIE TEX-
Honornn» (AHO «3nHTEX») Ha OCHOBE ayTEHTUYHOrO nNepeBoda Ha PYCCKNUM A3bIK cTaHOdapTa, yKasaHHOro B
nyHKkTe 4. [NepeBoa BbINOMNHEH poccUUcKkon kKomucecunein akeneptoB MAK/TK 91

2 BHECEH TexHnyeckum kommnteTomM no ctaHgaptTusaumm TK 420 «basoBble HecyLe KOHCTPYKUWK, NeYvarT-
Hble NnaTbl, cOopka U MOHTaX 3NeKTPOHHLIX Mmoaynen», nogkomuteTom NK-3 « TexHonorna coopkmn n MoHTaxa
PagNO3TIEKTPOHHLIX MOAYIIEN»

3 YTBEP>XXOEH M BBEOEH B JENCTBWE Mpukazom PeaepanbHOro areHTCTBa o TeXHUYECKOMY perysim-
poBaHuto U MeTponornn ot 23 aekadbps 2010 1. Ne 1090-cT

4 HacToawmm ctaHgapT naeHTndeH mexxayHapogHomy ctaHgapTy MOK 61192-5:2007 «TpeboBaHUA K Ka-
YeCTBY M3roTOBIEeHUA nevaTHbIX y3noB. HacTb 5. [lopaboTka, moaudpmnkauma n pemoHT». (IEC 61192-5:2007
«Workmanship reguirements for soldered electronic assemblies — Part 5: Rework, modification and repair of
soldered electronic assemblies)». HanmeHoBaHWe cTaHaapTa MUBMEHEHO OTHOCUTENBHO HAMMEHOBAHUS YKa3aHHO-
ro MexgyHapoaHoro ctaHaapTa ans npuseaeHus B cooteetcteme c [OCT P 1.5 — 2004 (nyHKT 3.5).

HacToawmn ctaHgapT, aenarowmnnca ogHon navacten ctaHgaptal OCT P MOK 61192 nog obLlm Ha3Ba-
Hnem «llevyaTHble y3nbl. TpeboBaHUS K Ka4eCcTBY», pekoMeHayeTcs MPUMEeHATbL COBMECTHO C OCTallbHbIMU Nepe-
YUCITEHHBIMW HUXKE YacTAMU:

YacTb 1 Obwme TexHnvyeckue TpeboBaHKUS.

UacTb 2 [ToBEepXHOCTHLIN MOHTaX.

UacTb 3 MOHTaX B CKBO3HbIE OTBEPCTUA.

UacTb 4 MOHTa)X KOHTaKTOB.

B cnpaBo4vHOM npunoxxeHnn A HacTosLllero ctaHgapTa npuBeaeHbl cBegeHnst 0 COOTBETCTBUM CChINMOYHBIX
MeXayHapoaHbIX CTaHOapTOB HauMoHanbHbIM cTaHgapTam Poccunckon @egepaunin, KoTopble peKoMeHOyeTCH
MCNONb30BaTb BMECTO CChINTOYHbLIX MeXayHapoaHbIX CTaHOAPTOB

5 BBEAEH BI'NEPBbIE

VIHgbopMayusa ob U3MeHeHUsX K HacmosaweMy cmaHoapmy nybrukyemcs 8 exXe200H0 u3oasaeMoM UH-
opMalUlUOHHOM yKa3zamerie « HauuoHarbHbie crmaHoapmbly», @ meKkcm UsMeHeHUU U rornpasok — 8 eXkeMeCsYHO
L3dasaeMbiX UHQQOPMaUUOHHBIX yKazamessax « HayuoHarbHble cmaHoapmsbly. B criydae nepecmompa (3aMeHbl)
Unu ommeHbl Hacmosuwjea2o cmaHoapma coomsemcemesyroujee ysedomreHue byoem onybriukosaHo 8 exeme-
CAYHO U30asaeMoM UHGOpMaUUOHHOM yKkaszamere «HauuoHarnbHele cmaHoapmebil». Coomeemcemayroujas UH-
opmauus, yeedoMeHUe U mekecmbl pazmellaromces makxe 8 UHghopmMaluUoHHOU cucmemMe obuie20 nosib3osa-
HUS — Ha ogbuyuanbHoM cauime @edeparibHO20 a2zeHmemaa ro mexHu4ecKoMy pea2ynuposaHuo U Memporioauu
8 cemu VIHmepHem

© CtaHgapTuHgopm, 2011

HacToawmin ctTaHaapT He MoXKeT ObITb NOSHOCTLIO UM YaCTUYHO BOCMIPON3BEAEeH, TUPaXKMPOBAaH 1 pacrpo-
cTpaHeH B kKadyecTBe oduLnansHoro n3gaHns 6e3 paspeleHna $egepanbHOro areHTCTBa No TEXHUYECKOMY pery-
NMPOBAHUIO N METPOJSIOTUM
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HALUWOHANBbHBIA CTAHOAPT POCCUUCKOWMN OEOLEPALUUMN

[MNEYATHbIE Y3JIbl.
TPEBOBAHUA K KAHECTBY

YacTb 5

NopaboTka, Mogudmkauma u peMoHT

Soldered electronic assemblies. Workmanship requirements.
Part 5. Rework, modification and repair

HNaTta BBegeHna — 2011—07—01

1 O6nacTtb NPpUMeHeHun

B HacTosdwen Yyactu ctaHgapTa FOCT P M3K 61192 npuBegeHbl MHpopMaLUKMa 1 TpeboBaHUSA, KOTOPbIE
NPUMEHSAIOTCS K npoLeaypam Mmoandukaunm, gopaboTkM U peMOHTa nevaTHbIX y3noB. OHa pacnpocTpaHseTcs Ha
KOHKpeTHbIe Npouecchl, ICNoNb3yeMble ANsl U3roTOBTEHUA NevYaTHbIX Y3INoB, B KOTOPbLIX KOMMOHEHTLI MOHTUPYIOT-
CA Ha nevaTHble NNaTbl U K COOTBETCTBYHOLLMM AeTansaM NoNy4vYeHHbIX n3genun. HactToawuy ctaHgapT pacrnpocT-
paHAETCHA Takke Ha onepaunmn, KoTopble ABNAKTCA YacTbo NpoLecca MOHTaXa n3genmm KoMOMHMPOBaHHBIMIAA
TEXHOJIOTUSIMIA.

Hactoawagavacte ctaHgapta FOCT P MOK 61192 cogepkuT Takke pyKOBOACTBO MO BOMNpOocaM NPOeKTURO-
BaHW4, AN KOTOPbLIX CYLLEeCTBEHHOU YacThlo aBndeTca gopaboTKa.

[Tpumedvyanne— TunoBole onepaunn AopaboTkKn B MNpoOUEcCe  U3rOTOBMNEHUA C  MPUMEHEHUEM
TEXHOMOIMMMU MNOBEPXHOCTHONO MOHTAa)Xa, Ha KOTOPbIE pacnpoCTpPpaHAETCs HaAcTosIWAas YacTb cTaHgapTa, rnokasaHbl Ha
PUCYHKe 1.

U3paaHune odunumnanbHoe
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[Tocne NoaAroTOBKU KOMMNOHEHTOB

[Tocne HaHeceHWA NasanbHOM NACTDI [Tocne HaHeceHUA Knes

[locne yCTaHOBKK KOMIMNOHEHTOB [locne yCTaHOBKW KOMIMOHEHTOB

[locne OTBEPKIACSHUSA KIeH

[lepen nankoun

[Tocne nanku

[Nocne naikn norpyXeHnem

[Tocne nanky onnasneHueMm

[Tlocne ycTaHOBKU U Nanku
OTAENbHOro KOMMOHEHTA

[locne o4YnCTKKU [Tocne Bu3yansHOro oCMoTpa

[locne Bu3yanbHOro KOHTpons [Tocne Bu3yanbHOro KOHTpOorns

[Tocne pyHKLUMOHANBLHOrO
TECTUPOBaHUS

[locne KOHTpOns B npouecce
U3roTOBMNEHWS

[Tocne pyHKUUOHAaNLHOro
TEeCTUPOBaHMUS

['Mocne okoHYaTenblbHOWU OMUCTKU

PucyHok 1 — Tunosble onepaunn mogudmnkaummn, aopadboTkm N PpemMoHTa
B npouecce N3roToBneHus

2 HopmaTuBHbIE CCbINKMU

Chneayolle cTaHOapThl ABMNATCA BaXXHbIMU ANA NPUMEeHeHUst HacToslero ctaHgapTa. [na gatnpoBaH-
HbIX CTaHOaPTOB UCMNOJIb3YETCH TONbKO YKkasdaHHOoe nagaHue. ns HegatupoBaHHbIX CTaH4apTOB UCMOb3yeTCH
nocrnegHsst Ux peaakumst (Bknovas fodbie nonpaskin).

M3K 60194 lNevaTHble nnaTthl. [poekTupoBaHue, N3rotoeneHne n cobopka. TepMUHbl KU onpeaeneHus
(IEC 60194, Printed board design, manufacture and assembly. Terms and definitions)

M3K 61190-1-1 MaTepuranbl Ana MOHTa)a B 3NeKTpoHHbIX Moaynsax. Hacte1-1. TpeboBaHWA K nagnbHbLIM
dontocam Ang BeICOKOKavyeCTBeHHbIX coeAnHeHUN B 3NeKTpoHHbIX coopkax (IEC 61190-1-1, Attachment materials
for electronic assembly. Part 1-1: Requirements for soldering fluxes for high-quality interconnections in electronic
assembly)

M3K 61190-1-2 MaTepuranbl 4N MOHTaXa B 3NeKTPOHHbIX Moaynax. Hacte1-2. TpeboBaHUSA K NPUNOUHBLIM
nactam gns BbICOKOKadyeCTBeHHbIX coeanHeHn B anekTpoHHoU cobopke (IEC 61190-1-2, Attachment materials for
electronic assembly. — Part 1-2: Requirements for soldering pastes for high-quality interconnections in electronic
assembly)

M3K 61190-1-3 MaTepuanbl gnst MOHTa)a B 3NeKTPOHHbIX Moaynax. Yacte1-3. TpedboBaHUSA K NpUnoam
3N1eKTPOHHOTo Knacca U TBepabiM NpUnosiM ¢ cofitocom 1 6e3 dosiroca gna nprMeHeHUs B Nanke rnevyaTHbIX y3J10B
(IEC 61190-1-3, Attachment materials for electronic assembly. — Part 1-3: Requirements for soldered electronic
grade alloys and fluxed and non-fluxed solid solders for electronic soldering applications)

2
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M3OK61191-1 — 2010 NevaTHble yanbl. HacTb 1. [ToBEepXHOCTHLIM MOHTaX 1 CBA3aHHbIE C HUM TEXHOJIOTUN.
Obuwne TexHndeckne TpeboarHua (IEC 61191-1, Printed board assemblies. — Part 1: Generic specification —
Requirements for soldered electrical and electronic assemblies using surface mount and related assembly
technologies)

M3K 61191-2 ['levaTHble yanbl. HacTb 2. [loBepXHOCTHLIM MOHTaXK. TexHudeckune TpeboBaHua (IEC 671197-2,
Printed board assemblies. — Part 2: Sectional specification — Requirements for surface mount soldered assemblies)

MIK 61191-3 lNevaTHble y3nbl. HacTe 3. MoHTaX B CKkBO3Hble OTBepcCTUs. TexHudeckue TpeboBaHUA
(IEC 61191-3, Printed board assemblies. — Part 3: Sectional specification — Requirements for through-hole
mount soldered assemblies)

M3K 61191-4 [leyaTHble yanbl. HacTb 4. MOHTaXK KOHTaKTOB. TexHudeckue TpeboaHua (IEC 61191-4, Printed
board assemblies. — Part 3: Sectional specification — Requirements for terminal soldered assemblies)

MIK 61192-1 lNevaTHble y3nbl. TpeboBaHua K kadecTBy. Yactb 1. ObuMe TexHUYeckue TpeboBaHUA
(IEC 61192-1, Workmanship requirements for soldered electronic assemblies. — Part 1:General)

MOK 61192-2 'levaTHble yanbl. TpeboBaHusA K KadecTBy. HacTh 2. INoBepxHOCTHLIM MOoHTaX (IEC 61192-2,
Workmanship requirements for soldered electronic assemblies. — Part 2: Surface-mount assemblies)

MOK 61192-3 NevaTHble yanbl. TpeboBaHMa K kadecTBY. YacTb 3. MoOHTaX B CKBO3Hble OTBEPCTUA
(IEC 61192-3, Workmanship requirements for soldered electronic assemblies. — Part 3: Through-hole mounts
assemblies)

MOK 61192-4 leyaTHble yanbl. TpeboBaHUA K KadecTBY. HacTb 4. MoHTax KoHTakToB (IEC 67171924,
Workmanship requirements for soldered electronic assemblies. — Part 4: Terminal assemblies)

M3IK 61193-1 Cuctemsbl oueHKkM kadecTBa. HacTb 1. Pernctpaumna u aHanua gedeKToB NevyaTHbIX Y310B
(IEC 61193-1, Quality assessment systems — Part 1: Registration and analysis of defects on printed board
assemblies)

M3K 61249 (Bce yacTn) MaTepunans! Ans neyvartHbIX NnaT n Apyrux coeaunHsitolmnx ctpyktyp (IEC 61249 (all
parts), Materials for printed boards and other interconnecting structures).

3 TepMuHbI, onpeaeneHus, 0603Ha4YeHNA N COKpaLLeHUA

3.1 TepMUHLI U onpeaeneHun

[1na uenen HacTosLero ctaHgapTa npumMmeHstoTcd onpeaeneHnda ctaHgapta MOK 60194, HekoTopble U3 HUX
(NoOMeYeHHble 3Be3404KOW) NOBTOPHO NpuBeaeHs! Ans yaodbctea. Kpome Toro, npuMeHeHs! crneayolline TepMUHbI
C COOTBETCTBYHOLLMMUK onpeaeneHnsiMN.

3.1.1 BCTpOEeHHbIN KOMNOHEeHT (embedded component): SNeKTPOHHbLIN KOMMNOHEHT, KOTOPLIN ABMSIETCH
HeOTbeMIEMOW YacTbHo NevYaTHOW nnaTthbl, HanpumMep BCTPOEHHbIE Pe3VUCTOPbI, EMKOCTHBLIE CITOU, NeYaTHbIe KaTyLL-
KA UHOYKTUBHOCTMH.

3.1.2 pobaBrneHHbIN KOMNOHEHT (added component): SNeKTPOHHbLIN KOMNOHEHT, KOTOPbLIA MOHTUPYETCS Ha
neYyaTHy nNaaTy ¢ NOMOLLLIO Manku N ApyruMn MmeTogamMmm KpenneHus.

3.1.3 popaboTKka* (rework): lNpouecc aopadboTkn n3gennin, He oTBeYaKLLMX TEXHUYECKUM TPpeboBaHUSM,
nyTeM UCMONb30BaHUS OObIYHBIX UTWM anbTepHaTUBHLIX MpoLleccoB 0bpaboTKK, KOTOPLIE rapaHTUPYIOT COOTBET-
CTBMe n3genuna TpeboBaHUAM YepTexa NN TEXHUYECKNX YCIOBUN.

3.1.4 konun oTKkNoHeHMN (anomaly chart): Konusa c6opovHoro Yeptexa (Mnn peansHOro nevyaTHoro yana),
KOTOpada UCNoNb3yeTcd ANna 3anuck ycTaHOBMNEHHbIX AedekToB MNU MHAWMKaATOPOB NpoLecca, NpUMeHseMbIX A4
aHanM3a coBeplLUeHCcTBa npoLecca.

3.1.5 mogepHusauma® (modification): NepecmoTp PyHKLKUOHANBHOW BO3MOXHOCTN N3aeNUs, YTODbLI COOT-
BETCTBOBATbL HOBLIM KPUTEPUSIM MPUEMKW.

3.1.6 peMoOHT” (repair): lencTemne, HanpaBneHHoe Ha BOCCTaHOBNeHNE PYHKLIMOHANBbHOM CNOCODHOCTN Ae-
oekTHbIX U3gennm Takum obpasoMm, YTO yCTpaHAETCA HECOOTBETCTBME U3aeNIUA ASUCTBYIIOLMM YepTexXaMi U TeX-
HUYECKUM YCITOBUAM.

3.2 CokpaweHun

HukenepeuncneHHble cokpalleHWa B BUae abbpenaTyp ABnA0TCA 0bLleynoTpebnTensHbIMN NPUMEHI-
TeNlbHO K NeYvyaTHbIM y3nam. HekoTopble abbpeBraTypbl BKITFOYEHbI TONBKO ANd MHGopMaLni.

-ASIC —3akasHas HTerpanbHast cXxema;

- BGA — KOMNOHEHT NOBEPXHOCTHOIO MOHTaXa, B KOTOPOM LLUapUKoBble BbiBOAbLI CHOPMUPOBaHLI B Y3-
flax KoopAUHaTHOW CEeTKW CHU3Y Kopnyca;

- CBGA — kepamunyeckuu kopnyc BGA;
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- CCGA — KkepamMunyecku kopnyc ¢ MmaTpuuen CToONONKOBBLIX BbIBOAOB;

-CLCC — kBagpaTHbIX KepaMU4eCKUn Kopnyc MUKPOCXeMbl C MeTannvyeCckMMU KOHTaKTHbIMW NNoLaa-
KaMW;

- CLLCC — kepamuyeckuii BbIBOOAHOW KpUCcTannogepXaTtens;

-LCCC — 6e3BbLIBOOHOW KEpaMUYeCKUW KpUcTannogepxkarens;

-LED — cBeToanoa;

- MELF — KOMMNOHEHT NOBEPXHOCTHOIO MOHTaXa C TOPLIEBLIMU MeTan/IM4eCcKMMN KOHTakTaMyu LMNUHAOPKU-
Yyeckon popMmbil;

-PLCC — nnactmaccoBbi KBagpaTHbIW KOpnyc (Kpuctannogepkatens) Ans noBepXHOCTHOMO MOHTa)a

C KOHTaKTamw no BCeM ero CTopoHam;
-PTEF — TedonoH;

-QFP — nnacTtmaccoBbIi KBaapaTHbLIA MIOCKUIA KOPNYC;
-RMA — kaHugonb cpeaHen akTUBHOCTU;

-SMD  — yCTPOWUCTBO NOBEPXHOCTHOTO MOHTAaXa;

- S0 — ManorabapWuTHbLIN KOPMyC;

-S0OD — awopg B manorabaputHoM kopnyce Tuna SO;

-SOIC  — UC B kopnyce Tuna SO;

-SOT  — TpaHaucTop B kopnyce SO;

- TSOP — TOHKMKU ManoradbapuTHbIW Kopnyc;
-NC — WHTEerpasibHas cxema.

4 lNepe4vyeHb onepauun AopadoOTKN

4.1 Onepauyun nepea Nanukoun

[laHHaa gopaboTka BKIYaeT cregytoLlne onepauunin:

a) NOAroTOBKY KOMIMOHEHTA;

b) HaHeceHMe npunos (nacTa, TabfieTKN U3 NPUNOA, NYXKEHKE);
C) HaHeCeHue Knes;

d) ycTaHOBKY KOMMNOHEHTA;

e) OTBEPXKAEHWE KNnesl.

[MTpumeyaHune—B KOHTEKCTE AaHHOro cTaHgapTa CNoBO «KOMMOHEHT» BKMOYaeT Bce AobaBnsaeMble KOMIMO-
HEHTbI, NeYaTHbIE NaTbl U MOObIE KOMNOHEHTbI, KOTOPbIE U3rOTaBIMBAIOTCA KaK YacTb Ne4YaTHOW nNnaThbl.

4.2 Onepauunu nocne nanku

Onepaunn gopaboTkn Nnocne namnku, He cbsA3aTenbHO OCYLLECTBASIEMbIE B 3aaHHOM NMopsaKe, BKIHOYaloT:

a) NoAroToBUTENbHbIE onepauun nepen AopaboTKoN NN PEMOHTOM, HanNpUMep yaaneHne KoHMOPMHOro
MOKPbLITUA, NpeaBapUTenbHbIM Harpes, cyllka, OMUCTKa, yaaleHne cocegHUX KOMMOHEHTOB U geTanen ans ob-
neryeHusa gocTyna;

D) NOBTOPHOE BbIpaBHUBAHWE KOMMOHEHTA;

C) yaaneHue KOMNOHEHTA;

d) nobasneHwne prroca Unn NpUNost B CoegnHEHne;

e) yaaneHune n3bbiTka Npunost U3 COeUHEHUS;

f) ynaneHune n3bdbITKa NPUNost UK Knes ¢ nedatHoW niaThel nepen NOBTOPHLIM MOHTaXKOM KOMMOHEHTA;

g) MOHTaX KOMMNOHEHTa-3aMeHUTenN4;

h) oUMCTKY nocne aopaboTku (ecnn TpedbyeTcs);

) BU3yanbHbIA OCMOTP, KOHTPOMb PA3MepPOB, KOHTPOSTb MEXaHWUYECKMX U TEMNOBLIX XapakTepUCTUK, NPOBEP-
Ka 3JIEKTPUYECKUX XapaKTepucTuk aopaboTaHHbIX 3genunn.

4.3 OcHOBHbIe NpeaBapuUTenbHble YCNOBUA ANA YAOBNETBOPUTENBHOU M HaAEeXHOU A0paboTKN

ObsizaTtenbHble npeaBapUTenbHbIe YCNOBUA ANS1 YAOBNETBOPUTENBHOM U HAAEXHOM A0PpabOoTKM BKNOYAKOT
clegyrollee:

4
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a) cneLnanbHoOe NPOEKTUPOBaHWE TOMONOMMU, NO3BONAOLLEN MPUMEHSATE HY>KHBIA MHCTPYMEHTaPUN ANS KaXK-
0Oro KOMMNOHEHTA;

b) noaTeepXxaeHWe TMna NpUnos, UCNoNb3yemMore ans coeanHeHu, BbIbop COOTBETCTBYIOLLIErO MaTepmana
npoecca (onoso/cBuHeL, 6e3 0n0Ba, Apyrve) U matepuana-sameHUTens;

C) Hanu4ne Hanbornee yaobHOro MHCTPYMEHTa 1 0bopyaoBaHUA ANs1 BbINOJSIHEHUS 3aaHUS C aHTUCTaTUYEeC-
KOW 3aLUUTOWN;

d) goctaTouHasa kBanugukaunsa onepartopa U KOHTposiepa ans nNpUHATUS NPaBUNbHOMO PELLEHUsI O TOM,
TpebyeTcda N NPoBOANUTL A0PabOTKY U He HaHeceT N oHa bonblUe Bpeaa, YeM NMosb3abl;

e) UCKIIoYeHe NpoLeccoB AopaboTKN, KOTOPbIE MOMYT co34aTk ONAacHOCTb CHUXKEHUS HAAEXKHOCTU, HE 0D-
Hapy>xMBaemMyro 4o OTNpaBKM 3akasuuKy, Hanpumep YpeaMmepHbIv TepMUYecKUt yaap, yBenndeHue nHTepmMeTan-
NIMYeCcKoro cnost Ha NOBEPXHOCTU pasdena Mexagy Megbio Y MpUnoemMm;

f) Hagnexawmmn npogeccnoHanbHbIN YPOBEHb orneparopa, 0CObeHHO B onepaunsix AopaboTKy U PEMOHTA;

g) ycnosusa obecneveHUst KayecTBa neYvaTHbIX NnaT, KOMNOHEHTOB U MaTepUanos;

h) cNpoeKTUpOBaHHbLIE C yY4eTOM 3ProHOMUYECKUX TpeboBaHNK pabovne MecTta and nposeaeHns 4opaboTKu
TN PEMOHTA,;

) ynpaBneHue Nnpon3BoACTBEHHLIMW YCNOBUSIMWU NPU NPOBeAeHUN A0PaboTKN;
]) abdekTnBHOE OOYYEeHMe U NpoBepKa (aTTecTaunsl);

K) AOKYMEHTUpOBaHHbLIE nNpoueaypbl AopaboTKN N PEMOHTA;

) KOHTPONL 3a obecneyveHeM Be30NacHOCTU 1 3arpsisHEHUEM OKpYXKatoLLLEen cpeabl.

LLInpokn gnanasoH UCNOMNb3yeMbIX KOHTaKTOB U KOH(pUrypaL i BeIBOAOB KOMMNOHEHTOB N UX pasfinyne B
CTOMKOCTU K TENNOBLIM Harpyskam npeanonaratoT OTCYTCTBUE YHUULIMPOBAHHOITO 0bopyaoBaHUA A0pabOoTKU.

5 NopaboTka nocre nanku

5.1 O6wmMe nonoxeHuUs

Bo Bcex cnyyasix pekoMmeHayeTcs yaoCTOBEPUTLCA B TOM, UTO COOTBETCTBYIOLLEE KOppeKTUpyoLlee aen-
CTBUE YCTPpaHAET NPUYMHBI HECOOTBETCTBUA. JanbHeWlwee pykoBoaAcTBO M3NoXXeHO BT OCT P MOK 61192-1 1
[OCTP M3K61192-2.

5.2 [NpoBeaeHne AopadboTKM HAaHeCEeHHOW NasiNIbHOMW NAaCcThbl U HENPOBOASILLEro TOK Krnes

5.2.1 O6Lwme nonoxeHusn

[lopaboTKy HaHeceHWda NacThbl U Knea pekoMmeHayeTcs NPoBOANTE B COOTBETCTBUM C 5.2.2 U 5.2.5. [lanbHen-
Lwee pykosoacTeo n3noxkeHo B OCT P MOK 61192-2.

5.2.2 [loBcemecTHOe cMeLlleHe UM cMasbiBaHUe OTNOXeHUN

PekomeHayeTca TWaTeNbHO OYUCTUTE NeYaTHYIO NnaTy oT BCeW nacThl Unn kned. lNevaTtHyro nnaTy gonyc-
KaeTcda MCNoNb3oBaThk NOBTOPHO. [1acTy v kKneun, yganeHHble ¢ nnaTtkl, pekoMeHayeTca oTOpakoBbIBATh.

5.2.2.1 HecmoHTUpOBaHHaA ne4yaTHasa nnara

HeCMOHTUPOBaHHYIO NeYaTHYIo NNaTy pekoMeHOyeTca ounLlaTe B OUUCTUTENBHOM MaLLMHE Kak MOXKHO CKO-
pee. [1na o4UCTKM NeYyaTHOW NnaTthbl peKoMeHAyeTCHd NCNONb30BaTh TONTbKO COOTBETCTBYOLLME YACTALLWE XKNOKO-
CTI.

5.2.2.2 CMOHTUpOBaHHaA neYvyaTHasa nnara

[lepen NtoOOK OYNCTKOM AOIKHO OLITh NONTyYEHO paspeLleHne OT pykoBoaAUTENA npoLllecca, OTBETCTBEHHOIO
3a pasbegnHeHne KOMMOHEHTOB 1 3ITeKTPOHHOIro Moayns, neped TeM Kak 3NeKTPOHHbIYM Moaylb byaeT ouuLLEeH B
ovncTuTensHoM MmalmnHe. OBbIYHO Nony4YatloT paspelleHne Ha NokanusoBaHHYH OYUCTKY, OAHaKO OYUCTKY YKOM-
NNIEKTOBAHHOIO SNEKTPOHHOTIO MoAyNA pekoMmeHayeTCq BbINONHATE cpaly nocsie onjiaBneHnd, Ytodbl yaannTb
NboKW ocTaToK YNCTALLEero cpeacTtea. [pyragd odncTKa He paspellaeTcs, NOCKONbKY ovMLLaroLLe XUOKOCTU
CNOCODHbLI MPOHUKATL B KOMMOHEHT, KaK U B ApYyrue anemMeHTbl, NPUBOASA K KOPPOo3uK, KoTopast MOXET 3HaYUTENbLHO
BIMUATL Ha 3KkcnnyaTtauWUOHHbIE XapaKTepUCTUKN KOMMOHEHTA.

5.2.3 JlokanbHoOe cMelleHne Un1M cMmasbiBaHUe maTepuana

Ecnn pedekT HaxoanuTca B 04HOM UMM HECKOMNBKUX MecTax, a TpebyemMoe KONMYeCcTBO MaTepuana u ero
HaHeceHWe npucnocobneHbl K yaobHOMY ynpaBieHUIo pyYHbIMU MeToA4aMU, TO JIOKanbHO PacnosIoXKeHHbIA NN
HaHeCeHHbIN MaTepuan MOXHO yaansaTh M 3aMellaTb ¢ MOMOLLBH LUNpULa Unu gapyrumm cpeactsamMmm 4o3npoBa-
HNA eAUMHUYHOTro HaHeceHUd. B OTCyTCTBME TaKoU BO3MOXKHOCTU pekoMeHayeTCA BbINOJTHATL pekoMeHaauum, Us-
NOXeHHbIe B 5.2.2.
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5.2.4 [loBceMecTHOe HenpaBUIribHOE KOJNIMYECTBO NacTbl UNU KNnes

Onepaunn aopaboTKn pekomMmeHayeTcs NPOBOAUTL B COOTBETCTBUMN C 5.2.2.

5.2.5 JlokanbHoOe HenpaBUNbHOE KONMMMYeCTBO NAacThbl UNN Knes

Onepauun aopaboTKN pekomMmeHayeTcs NPOBOAUTL B COOTBETCTBUMN C 5.2.3.

5.3 Onepauyum aopadboTKU yCTaHOBMNEHHbIX KOMMOHEHTOB

5.3.1 NloBcemMecTHOE cMeLleHUe KOMMOHEHTOB

PekomeHayeTca yaanuTb ¢ NevaTHOW NnaThkl BCe YCTAHOBMNEHHbIE (Ha AaHHOW onepaLunn) KOMMNOHEHThI, U
BCE 3/1eMeHThI TWaTeNbHO OUYUCTUTE. PekomMeHayeTca BHUMATENBHO OLUEHUTEL YPOBEHbL BNaXKHOCTU geTanen. [e-
YaTHYIO NNaTy gonyckaeTcd NOBTOPHO UCMNOJIb30BaThL, €ClNU YAOBNEeTBOPATCSA TpeboBaHUS K ee YUCTOTe, HO BCHO
yvaalleHHYI0 C NaTthl NacTy U BECh KINel pekoMmeHayeTcd bpakoBaTh B oTxo4bl. Ecnv ycTaHaBnMBaeMble KOMMO-
HEHTbI MPUXOAUTCH MPUMEHSATL MOBTOPHO (HE PEKOMEHAYETCS), HAaNpUMep 3anacHsle aeTtanu ang onepaunii aopa-
DOTKW, TO UX peKOMeEHAOYeTCS NPoBePsITb HA MexaHu4veckoe nopexaeHue (100 %) 1 NOBTOPHO TECTUPOBATL 3N1EKT-
puyeckne xapakrepuctmkn (100 %).

5.3.2 JlokanbHoe cMeLleHUue KOMNMOHEeHTOB

Bpemsi cpasy nocne yCTaHOBKU SABNSIETCS HAUMYYLLMM ANl UCNIpaBNeHUda 3Ha4YUTeNbHOro cMmelleHnsa. Bo
BpeMS onnaBfieHUA KOMMOHEHTOB NOBEPXHOCTHONO MOHTaXa, KaK NpaBuo, NMpoucxoauT AoNoSIHUTEeNbHOE Bbl-
paBHMBaHWE, 0DYCNOBIIEHHOE CUlaMK NMOBEPXHOCTHOIO HAaTSXKeHUS, korga Npurnouv nepexoguT B pacniaBieHHoe
cocTodaHne. aHHoe siBneHne Hanbonee ap@ekTUBHO ANA HeDONbLUMX KOMNOHEHTOB U KopnycoB Tuna BGA, HO
Ha Hero He pekomMeHayeTcd noflaratbCd, MOCKONbKY MecTHas pasHuLa B NadeMOoCTU U TeMnepaTypbl Ha KOHTaKTax
KOMMOHEHTOB CMOCOBHbLI MPOABMATL MPOTUBOMONOXKHBLIE BO3AEUCTBUSL.

Ecnun ognH N HeckoNbKO KOMMOHEHTOB HE COBMELLIeHbI, X MOXXHO OCTOPOXKHO NepeMecTUTb C MOMOLLbIO
NMMHLUETa ¢ TOKONPOBOASALLMMU NNACTUKOBLIMU HAKOHEeYHUKaMK. Bo nsbexaHne pactekaHud nacTbl MU KNes
pekoMeHayeTca crnerka npunogHMaTh KOMMOHEHT neped TeM, Kak NpoBOAUTEL ero ropn3oHTanbHoe nepemMellle-
H1e, HO 3TO HeoOX0AUMO BbIMONMHATL OYeHb OCTOPOXKHO, YTODLI HE AOMYCTUTEL OTPbIBA KOMIMOHEHTA OT NacTbl NN
Knes.

[ PMNMEYAHWNE — Ecnn nmeet mecTo AO0NOIHNTEIbHOE BblpaBHUBaAHNE, TO UMEETCH BblICOKAHA BEPOATHOCTD
3dMbIKaHUA WUITA 06p830I38HHFI NnepemMbiYeKk.

5.4 [lononHuTenbHoe coBMelleHMe KOMMOHEHTOB Nocrne oTBepXXaAeHUA TepMONnacTU4YHoOro Knes

PekomeHayeTcda ncnpaBnATbe HECOBMELLlEHMEe Noce OTBePXAEeHUSA Kned, a He XXaaTb, Korga 31o Npon3on-
geT nocne navku. Ecnn CHO, YTO KOMMNOHEHT HaxoaUTCH 3a npeaenamMmy npeanucaHHbIX NO3UMUUOHHBLIX Npeaenos
nocne nanku, To KOMMNOHEHT pekomMeHayeTcda nepeaBUHYTb U MOBTOPHO YCTAaHOBUTL, C NOMOLLBH AONOSTHUTETbHO-
ro Kknes, ecnn Heobxogumo. lanbHeuwne ykasaHua MoXKHO nonydnte B pasgene STOCT P MOK 61191-2.

Ecnun TpebyeTca Tonbko HebonbLloe nepemMelleHne, Hanpumep Ha 0,2 mm, nu BpalleHre Ha 10°, To Tep-
MOMJTaCTUYECKUN KIen MOXKHO pacniiaBUThb, a KOMMOHEHT OCTOPOXKHO NepeaBUHYTb C MOMOLLLIO MUHLIEeTa C TOKOT-
POBOAALLMMN NNACTUKOBLIMW HAKOHEYHUKaMUK. TpebyeTca NpodaBNATE OCTOPOXKHOCTL, YTOOLI HE AONYCTUTEL Hapy-
LIeHMAa KOHTaKTa MexXay KoprnycoM KOMMoHeHTa U KneeBbliM cnoeM. [lepea npoBegeHnem gaHHOW onepalnm
pekoMeHOYyeTCH YTOUHUTbL MakCUManbHO AONYCTUMYIO TeMnepaTypy NOBTOPHOIO pacniaBeHns C U3roToBUTe-
nem knes. PekomeHayeTcda Takke yoegmnTecs, YTo MaTepuan bygeT obecnedmBaTb 4OCTAaTOYHO NMPOYHYIO CBA3b
nocrne NOBTOPHOIO pacniaBneHUda BoO n3bexaHe pucka nageHus KoOMNOHeHTa B BaHHY € npunoem. B aToM cny-
Yyae KOMMNOHEHT He CHUMaeTCs ¢ nevyaTHOW NnaTtbl U He 3aMeHseTcs. PekoMmeHayeTca NpUMeHATh noaxoasiilini
cnocob HarpeBa KOMMOHEHTa, HanpuMmep, He pekoMeHayeTCAa NPUMEHATE NasgNbHUK ANA KepaMUieCcKUX KoHOeH-
catopoB. CM. Takke 6.3 nTabnunuy 1.

5.5 lononHuTenbHoe coBMeLlleHUe KOMMOHEHTOB Nocrie oTBEPXAEeHNUA TePMOpPeaKTUBHOTIO Krnes

[1pon CcnNoNb30BaHUN TEPMOPEAKTUBHOIO KIEes, KaK NpaBuno, UCNpaBneHe OCTaBMNAOT Ha BpeMs nocne
nankuy, NOCKONbKY HET NOTPEeOHOCTK B ero 3amMeHe. Ecnu knen ncnonbayetcda ansg cbecnevyeHnd 4oNONHUTENb-
HOW NMPOYHOCTW BO BpeMA TEPMOLMKIMPOBaAHUA, TO ero TpebyeTcd HaHeCTU NOBTOPHO. B HEKOTOPLIX crydasx
MOXET ObITb NpeMIEMbIM NCNOSb30BAHNE AN A0PabOTKM TepMONIAacTUYHOrO KNes.

Ecnu HeobxoanMo NONMHOCTLIO PaspyLLUUTE cuenneHne, HanpumMep, BpalleHneM HarpeToro KOMNnoHeHTa NuH-
LeToM A4 paspylieHna aareanoHHOro cuensieHna nepeg cbeMoM KOMMOHeHTa ¢ nevyaTHoW nnaTthkl, TO KOMMNOHEHT-
3aMeHUTEeNb pekoMeHayeTCA NpUKnaabiBaTh VXKe Nocsie Nanky NOrpyXeHneMm, ecnu Kneq donslie He TpebyeTcs.
B Tex cny4vaax, korga HeobxogMmo AoNONMHUTENbHO COBMELLaTbk KOMMOHEHT Nnocne nankuy, TpebyoTcsa oaHOBPE-
MeHHOe NOBTOPHOE pacniaBneHne nasgHbiX coeguHeHUn 1 pasMmsardyeHue Krnesi, YToobl obecnevnTb BO3MOXKHOCTb
COOTBETCTBYHIOLLEro KOPPEKTUPYIOLLEro rnepemMeLleHus.

s



[OCT P M3K 61192-5—2010

6 PakTopbl BO3A4EUCTBUA Ha AOPaboOTKy nocrie nanku

6.1 MapknpoBo4Hble 3HaKU KOMMNOHEeHTa U HeMapKUpoBaHHble KOMMNOHEHTbI

B oTCyTCTBME MapPKUPOBOYHBLIX 3HAKOB HA MHOMMX KOMMOHEHTaX U Npu TeHAeHLUMK NpeHebperaTte MapkUpoB-
KOW NO3NLMOHHBIX 0003Ha4YeHUX Ha NevaTHbIX NnaTax pekoMmeHayeTcs obecneunTb onepartopa-gopabdboTumka U
KOHTpOepa NoSIHOWU CXeMOW YCTaHOBKM KOMIMOHEHTOB € NoAPOOHbLIM NepeyHeM KOMMOHEHTOB.

[na ceBegeHUst K MUHUMYMY pycka NyTaHUL bl NMiobble M30LITOYHbIE UMW NMULLHWE KOMMNOHEHTLI be3 MapKupo-
BOYHbIX 3HAKOB Ha CBOUX Koprycax pekoMmeHayeTca TlaTenbHO naeHTURUUUPOBaTE NO 3HAYEeHUo, TUMY, HOMepPY
napTUnN N XpaHWUTb UX B 3aLUULLIEHHOW cpeade, Hanpumep B TBepAOW NITAaCTUKOBOW Tape UNK CyXon yrnakoBke paaom
c paboynm mectom. Ecnn obo3HavyeHUa Ha neYvaTHOM nnarte NofHOCTBIO OTCYTCTBYIOT, TO MOXET NnoTpeboBaThCA
KoopAWHaTHagqa ceTka aAnga ngeHTUguKaumMm CoOOTBETCTBYHOLMX MOSIOXKEHNUN KOMMNOHEHTOB.

[1ns obecnevyeHUa NpaBUNbHOW 3aMeHbl peKOMeHAYeTCHA NPOUHCTPYKTUPOBAaTL ONepaTopoB-40padboTUMKOB,
YTOOBLI OHW OTMeYanu NoNAPHOCTL BCeX AedeKTHbIX AM0O0B, 3N1eKTPoNUTUYEeCKUX KoHaeHcaTopoB 1 Kopnycos NC
nepeg nx yaaneHnem, gaxke ecn HernpaesunbHas NONSIPHOCTb ABMNSAETCA NMPUUNHON KOPPEKTUPYIOLLIEro AEeUCTBUSL.

6.2 NoBTOpPpHOE NPpUMEeHeHUe yaaneHHbIX KOMMNOHEHTOB

B 0OCHOBHOM KOMMOHEHTLI HE pekoMeHAyeTCcHA NPUMEHATL NOBTOPHO. [NToMUMO yxyaLleHUst KavyecTBa, KOTO-
poe yKe Npon3oLLNo, Nocne AoONONHUTENBHOro BpeMeHU MOXeT NPOU3oUTU ganbHelllee yxyalleHne KadecTBa.
BoNbLWMHCTBO NPOU3BOAUTENEN KOMNOHEHTOB HE PAcNPOCTPaHAT CTaHAapTHbIE rapaHTUM Ha CBOE U3aenue,
ecli OHO OLINO CHATO € NeYaTHOW NNaThl M YCTAHOBNEHO NOBTOPHO. XOTS PUCK NOSABNEHUSA NOBPEXAeHUA UMeeT-
CA BCerga, ¢ KOMNOHeHTaMM HEKOTOPLIX TUMOB MOXKHO YCMNeLLHO BbIMOMHATL onepauuio yaaneHusa M NOBTOPHOMO
NPUMEHEHUS.

Ecnu B pe3ynbTate y cXemMbl NPOABUTCS paHHUIA 0TKa3 NpW akcnnyaTaunm, To 3a 3TO HeceT OTBETCTBEHHOCTb
nnuo, caHKUMOHWpOBaBLLee AaHHYo paboTy. PasymMHO NpeanonoXnTb YTO NPpoU3onaeT HeKOTOpOe CHMKEHNE Ha-
aexHocTn. CMm. Takke 7.9.

6.3 YyBcTBUTENbHLIEe KOMMOHEHThI

He3zaBUCKMMO OT TOro, Kakou MmeTod AopaboTKM NPUMEHAETCs, HEKOTOpPbIe KOMMOHEHTLI NoABEPXeHbI PUCKY
Oonblle, Yem gpyrue. Belbop MHCTpYMEHTapKs M MacTepCTBO onepaTopa ABNAITCA NPpUHUUNWaNsEHBIMKU doakTopa-
MU. HkenepeuncneHHble KOMMOHEHThI NPeacTaBNART COBOU NpUMepbl YYBCTBUTESTIbHLIX KOMNOHEHTOB, KOTOPbIE
0CODEHHO YYBCTBUTENbHBLI K A0PabOTKE, N UX MOBTOPHOE NPUMEHEHNE HE PEKOMEHOYETCS:

- MHOIOCITIOWHbIE KepaMuieckmue Ynn-KkoHaeHcaTophbl;

- CBeToAMoabl;

- 3aKkasHble NC B kopnycax PLCC 1 B nnocknx kopnycax ¢ YeTbIpeXCTOPOHHUM pacnofioXKeHUeM BbIBOAOB;

- NpeLN3NOHHbIE PEe3NUCTOPbI, MOHTUPYEMbIE Nalkon BOTHOW;

- bonbwmne NC B kopnyce Tuna SO (bonee 16 BLIBOAOB);

- NN1IOCKNE Kopryca C YeTbIPEXCTOPOHHUM pacnonoXeHnem BeIBOAOB, MOHTUPYEMbIe MankoW BOJTHOW;

- SOT 23 nkopnyca tuna SO, BnpeccoBaHHbIe B TEPMONNacTUYHLIN MaTepuan;

- BGA B nnactMaccoBOM Kopnyce;

- BGA B kepamumueckom kopnyce (CBGA);

- KepaMKUvecKU Kopnyc ¢ maTtpuLen ctonbukosslix BelBogos (CCGA):

- ONTPOHbI;

- KBapLeBble pe3oHaTopbl U KBapLeBble PUNbTPLI.

B OCHOBHOM KOMMNOHEHTLI NOBTOPHO He NpuMeHATcA. KaTeropmyeckn He pekoMeHayeTcAa NOBTOPHO NMpu-
MEHSATL KOMMOHEHT, B TEXHUYECKUX YCITOBUAX KOTOPOTro crneunanbHO 3anpeLleHo ero noBToOpHoe NpuMeHeHue.
Mcxoaa n3 npuHUmMna HageXXHocTu Ana gaHHbIX KOMMOHEHTOB, NpeanoYvtuTensHee NpUMeHATL aBToMaTuieckne
YCTaHOBKK AopaboTKK C ynpaBneHeM NpoaoMKUTENBHOCTU, TEMNepaTypbl M CKOPOCTEW Harpesa, BMeCTO pyu-
HbIX METOAOB.

6.4 [poekTUpoBaHUe PUCYHKaA NeYvYaTHbLIX NNaT U orpaHU4YeHUA Ha pa3mMep neYvaTHbIX NNaT

MHorve notpedbuTenu BelbMpatoT TEXHONOIMIO NOBEPXHOCTHOIO MOHTaXa 13-3a ero NoTeHUanbHO peHTa-
benbHON MUHKaTOpU3aunn. OgHako NPOEKTUPOBLLUKY NPOBOASALLErO PUCYHKA NeYaTHbIX NiaT PeKoMeHayeTCH
nobuBaTbCs KOMMpoMUcca Mexay npoTueopevalluMmm TpeboBaHUSAMK K 3KCnyaTaluMOHHLIM XapakTepucTukam,
COKpalleHUIo «peallbHOro NpoCTpaHCTBa», 3M1eKTPUYECKUM UCMbITAHUAM, yOOOCTBY MOHTa)Xa 1 AopaboTku. Ha-
OEeXHOCTb N3aenna MoXeT ObITb YYBCTBUTENBHA K NepeyncrieHHbIM TpeboBaHUAM.
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Ecnn KoMNoOHeHTbI pacnofiaralnTcs CNULLKOM DNU3KOo, TO coceHNEe KOMMOHEHThLI M KOMMOHEHThI-3aMeHUTe-
N1 MOXXHO NEerko noBpeanTb BO BpeMd AopaboTkn. Haxoadalwmnes psaaom Npunon MOXKeT pacniaBUTLCS BO BTO-
poW pas, NPUBOAA K AeCMadNBaHUIO, K YMEHbLLIEeHWIO MPOYHOCTU MexXxaHUYeckoro KpenieHUa 1 K pUCcKy nony4ye-
HUA HenponasaHHbIX coegnHeHUW. NS KOMNOHEHTOB, KOTOPbIE ObINU NPUKPENSIeHbl KIeeM U NanKoW BOSTHOW, NMpu
NoodLIX 0bCTOATENBLCTBAX peKkoMeHayeTcs AonyckaTh 4OCTaTOUYHbIM 3a30p BOKPYr YCTPOUCTB C TeM, YTODbI UX
MOXHO BbINno noBopayvmeaTth Ha 90° B 0AHOM HanpasneHuu (Mnn Ha 45° B ABYX HanpaBfeHUsIX) Ans CMeLLeHNS
Knesl, Noka Bce coegnHEeHWs pacniaBieHsbl.

YcnewHoe yganeHne 6onbLUMX MHOIMoBbIBOAHLIX KopnycoB VC BKovaeT NpUMeHeHue ropsayvero rasa, Ha-
rpeThbIX 3NeKTPoAoB UK nasepHoro obopyaosaHua. NpuHUuMnanbHeIM akTopoM ABNSIETCA 4OCTaTOYHOE OCBO-
OOXaeHWe NpocTpaHCcTBa BOKPYr Kopnyca. 37O NO3BONIAET Tenny BO BpeMda A40paboTKM NONMTHOCTLH KOHUEHTPUPO-
BaTbCS BOKPYr YCTPOUCTBA M YMeHbLUaeT pUCK onNaBfeHuUsa cocegHUx coeauHeHnN.

6.5 lenctBue TENNOOTBOAOB

B Tex cnydasix, korga B neyaTtHbIX niatax NpUCYTCTBYIOT DoNnbLUME CITOW 3eMINM UITK TEeNJ1I00TBOAbLI, OHU
CNOCODOHBLI OTBOAWUTL TEMJIC OT KOMMOHEHTAa, KOTOPbLIV NoaBepraeTcs AopaboTke. BnocneacTBUM MOXKET NOTREDOo-
BaTbCS AONOJIHUTENBLHOE TENNO B TeUeHWe ANUTENbHBLIX NePUOAOB, KOTOPOE, B CBOIO o4epedb, MPUBOAUT K NO-
BpeXaeHUo KOMMOHEHTOB UK NeYaTHOoW nnaTtbl. PakT, YTo NadHble coeguHeHUa He MOryT AOCTUYbL TeMnepaTypsbl
OMNSiaBfeHUs, He SIBMAETCH rapaHTUen TOro, YTo KOMMOHEHT (MNK nevatHas nnara) He Obinu neperpeTol. [aHHas
npobriemMa NpoekTUpOoBaHUSA pellaeTcd Ha cTagaun paspaboTky NpoBoasaLLLEro pucyHka nevyaTtHou nnatel. [1py BO3-
MOXHOCTW Noboe nagHoe coeguHeHne KOMMOHeHTa, KoTopoe MOXET HyXKaaTbCs B AopaboTKe, BKToYasa KOMMo-
HEHTbI C MOHTa)KOM B CKBO3HbI€ OTBEPCTUSA, pekoMeHOYeTCsA TenoOU3onnMpoBaThk OT 3€MIAHOIO CI10S1 UM BCTPOEH-
HOro TenSI00TBOAA C NMOMOLLLH Y3KOro KOPOTKOrc MegHoro NpoBogHuKa.

B Tex cny4vaax, korga TennooTBo4 NpUKpenneH K KOMMNOHEHTY, pekoMeHayeTca N0 NPpUMEHSATL CbeMHbIN
TennooTBOA, KOTOPbLIN CHUMaeTcs 6e3 HapyLleHUA UK AaBNeHUd Ha NadHble coeanHeHus1, nMbo, ecn TeNooT-
BO4 HECBLEMHbLIW, pekoMeHayeTcs, YToDbI OH He 3aTpyAHAN AOCTYN COOTBETCTBYIOLLErO MHCTPYMEHTa A0paboTKN K
He UCNONHAN POk NOrMOTUTENA 3Ha4YUTeNEHOro Tensa, NnogaBaemMoro MHCTpPYMeHTOM aopaboTkn. Ecnu ncnone-
3yeTcsa HenoaxoaaLwwmm MHCTPYMEHT AopaboTKK, TO BEPOATHOCTL CONMPUKOCHOBEHUA 1 NMOBPeXaeHUs coceaHNX
KOMMOHEHTOB MOXeT ObITb BLICOKOW, TaK XXe Kak U BEpPOATHOCTL Nepegadvn TepMmoyaapa Ha gopabdaTtelBaeMoe
YCTPOWCTBO. PeKomMmeHayeTcda 0TCoeaAUHUTE TENNOOTBOA Nepea nposedeHeM paboT No yaaneHUo 3nekTPoHHOM
aetanu.

[oNoNMHUTENBEHO MOXET NoTPeboBaTLECS 3aLLUTUTL KOPMYC KOMMNOHEHTa OT Ype3MepHOU TeMnepaTypbl Aopa-
OOTKW, Hanpumep nNyTemMm obpesaHns MeCcTHOro TeNJICOTBOAA MeXay KOpnycoM U NadHbIM coegUHEHUEM.

6.6 Tun maTepuana ne4yaTHOU NNaThbl

UTODLI CBECTU K MUHUMYMY PUCK OTPbIBa KOHTaKTHOW NNOLaaKy NpoBoAHUKA OT OCHOBaHWA nNevyaTHoU nna-
Thbl BO BPpEMSA A0PabOTKN, HAa CTaguu NPOEKTUPOBaHUSA B KAaYeCcTBe MaTepuana OCHOBaHMUS NevyaTHOW nnaThl PeKo-
MeHOyeTCH BblbMpaTb CTEKNO3NOKCUAHOE BOJIOKHO, YAOBNETBOPAOLLEe COOTBETCTBYOLLMM TpeboBaHNAM cepum
ctaHgapToB MOK 61249, nnu apyron aHanornyHbl Mmatepuan. HekoTopsble LUMPOKO NpUMeHdaeMble MaTepuansl
OCHOBaHWNA UMEKT HU3KYHO NPOYHOCTL NPU OTPbIBE OMEAHEHHOr o Cnos, U UX NPpUMEHeHKe NoBbILLaeT BEepoaT-
HOCTb OTPbIBa KOHTAKTHOW NNoLagKky BO BpeMda AopaboTKN.

[na obecnevyeHNs MUHUMANbLHOrMO MOBPEXAEeHUST nedYaTHOW nnaTbl BO BpeMs AopabdbOoTKU CNOUCTLIN
NacTUK OCHOBaHUSA pekoMeHayeTca cepTugpuumpoBaTb N0 AONMYCTUMOCTU NPUMEHEHUS K HEMY npoueayp
MoaepHu3aunmn, gopaboTkn nnu pemoHTa. Cepus ctaHgapToB M3K 61249 obecneunBaeT KpUTepU KauecTBa pas-
NWYHBIX NNacTUYeCKUX MaTepuanoB, UCNOMb3YEMbIX B MPOU3BOACTBE XKECTKUX NevaTHbIX NNaT pa3HbIX TUMOB.
[Tpouenypbl AopPabOoTKU 1 MeToAbl UCMbITaHUU NAeHTUPNLUMPYIOTCA OANng onpegeneHnda BO3IMOXHOCTEN nnaT B
obecneyeHn CBOUX XapakTepUCcTUK Yyepes MHOroKpaTHOe BO3AeNCTBUE TeMrnepaTyp BO BpeMda MOHTa)a 1 gopa-
DOTKN.

6.7 MaTepuan nassnbHON MacKu U pasmMmep oTBepcTUU TpacpapeTa

AQre3voHHble CrOCODHOCTU NadAnbHOU MacKM U COOTHOLLUEHWE pasMepoB MeXxay NoJioCKkaMu Macku U
coceaHUMW KOHTaKTHbIMM NoLagkamMy MoryT BITMATE Ha BeIDOP MHCTpYMeHTa AopaboTku. [leperpes Takon Macku
cnocobeH NpUBECTU K NoKanbHOMY oTcnanBaHuio. na HeKOTOPbLIX CYyXUX NNEeHOYHbIX POTOPE3NCTOB MMEETCS
BbICOKad BEPOATHOCTEL OTCNanBaHUA U CKpyYMBaHUS Haa nnollagakamMiy NPpOBOAHWKOB NMpW neperpese. ITO NPUBO-
OUT K HeoOXoANMOCTU NPUMEHEHNA CKanbnensa N aHanorM4Horo MHCTpyMeHTa angd O4YUCTKN y4acTKOB Ha KOH-
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TaKTHbIX MroLLlaaKkax nogd BbIBoAbl KOMNOHEeHTa-3aMeHUTens. ToncTble NIeHKU MOoryT NPOSABNATbL OOMbLLYH CKITOH-
HOCTb K oTcrnanBaHuto. MNpr OTCYTCTBUM NAsiIbHON Mackn Mexay KOHTaKTHeIMW nnolaakaMmn (CM. pUCYHOK 2)
MCMONb3YeTCst MHOTOKOHTAaKTHbI rPYNNOBOA MHCTPYMEHT.

[TasgnbHas

KoHTakTHas
nrowaaka

[pynna

PUCYHOK 2 — [pynnoBOoM MOHTaX 6e3 nasinbHOW MAaCKW
MEXAY KOHTaKTHbIMW Niowagkamm

He pekomMmeHayeTcAa pacrnonoXeHue NPOoBOOAHWKOB MeXay KOHTaKTHbIMUM NiioLlaakamMmuy ¢ larom He bonee
1 MM U3-3a BbICOKOW BEPOSATHOCTU UX NOBPEXAEeHNA BO BpeMd AopaboTKu. ['1py nonbITke pasmMeLlleHns NpoBOOHN-
Ka C ABYMSI 3a30paMm MexXxay KOHTaKTHbIMW nnollagkamMmuy, Npu ware paBsHom 1 MM, TpebyeTtca obecneynTb LUNPU-
Hy nposogHuka 0,15 MM ¢ aBym4 3asopamiu no 0,15 mm. Takoe pacnonoXeHne NpUBOANT K KOHTaKTHOW nnollagke
LnprHoM 0,55 MM. Ha pucyHKe 3 nokasaH npumep takoro pacnonoxeHus. [NposogHUK ¢ winpuHou 0,15 MM saBNS-
eTcs HaMMeHbLLWM, KOTOPbLIN peKoMeHaOoBaH ANl TakMX MECT, eClM OH NMoKpbiBaeTcd NasgnbHOM Mackon. OObIYHO
nasgnbHas Macka ncnonb3yeTca Ang salluTbl NPOBOAHUKA, KOTOPLIV pasMellaeTca Mexay ABYMSA KOHTaKTHbIMIA
nrowaakamiu, npegHasHadyeHHbIMKY AN9 KOMNOHEeHTa MoBepPXHOCTHOIO MOHTaxXa. ECcni ydacToK NepeKkpbITUA gaH-
HOro NPOBOAHMKA (Nonocka nasnbHoOW Mmacki) meHee 0,1 MM, TO BENMKa BEPOSATHOCTL OTCNanBaHUA U3-3a BJTN3KO-
ro Tenna, nogaBaemMoro Ha cocegHIo KOHTaKTHYO NoLaaky.

Ul

[TpoBOAHUK
POBOA 30HAa

PMC}/HOI{ 3 — npOBO,EI,HHI{ MeXAy KOHTaKTHbIMW MIiowagKkamn ¢ MaliblM LWalrom

B MecTax, rage oTBepcTMe B NadnbHOW Macke cMelleHOo Ans nepekpbiTa MeaHOW KOHTaKTHOW nioLwagku
M 3aLUUTBI BXOOALLEW TOHKOW (Y3KOW) AOPOXKKMA NMPOBOAHKKA U nepekpbiTUe MeHbLUe 0,125 MM, Hanbonee BeposiTHO
oTcnavBaHWe BO BpemMda yganeHua KoMnoHeHTa. Onsg MUHUMKM3aUMKM pUCKa OTCIOEHUA pekomMeHayeTCHd
n3oeratb pasmelleHna Y3KUX MONOCOoK poTopesncTa Mexay KOHTakKTHbIMU nfiowagkamMmm ¢ Mefikum Larom
(pucyHok 4). Takoe pasMmelleHne BbI3bIBAET MOTPEOHOCTL B OYEHb CTPOTOM KOHTPOMNE TOYHOCTU NPU HAaHECEH U
nasinbHOW NacTbl MeToaoM TpadapeTHoOM nedaTtu. B 3aBUCUMOCTU OT TONLWWHBLI MNEHKN XUAKKUe nasaibHbIe
MacKu bolee yCTONUYKMBLI K OTCNanBaHWUIO, HO MOTYT He NoaxoanTb, ecnin TpebyeTca 3aKkpbiBaTbh nepexogHble
OTBEpPCTUS.
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PucyHok 4 — OnTumanbHOEe NpoeKkTupoBaHMUe nasasibHOM Macku Ana MOHTaxa
MHOMOBbLIBOOAHOMO KOMMOHEHTA

6.8 [lopaboTka oTAeNbHbIX BbIBOAOB YCTPOUCTB C MEJIKUM LLarom BbIBOOOB

3a UCKIMOYEHMEM OMNbITHLIX 0OPAa3LOB NeYaTHbIX Y3MN0B, KOTOPLIE HE NMNAHNPYETCA OTNPAaBNATL B AKCMIya-
Tauunto, He pekoMeHayeTCcHd NPoBOAUTb BPYUHYI0 3aMmeHy otaenbHbiX VC ¢ warom BoiBogoB He bonee 0,5 mMm.
Haunydwnm pesynbTtaTt 4OCTUraeTca NpUMEHEeHNEM Nankn onnaerneHnemMm Tepmogamm, rnasepHom namkou nnu
9KBMBAJTIEHTHLIMUW YCTPOMUCTBaAMU ONsaBrieHnsi, OAHAKO AaHHble MeTOoAbl BKIMOYaT HAHECEHWE dbritoca 1 NOBTOP-
HOe pacnnasneHue Bcex coegnHeHnn. Cm. takke 11.3 un 11.4. Metoa gopadboTkm o0ObIYHO onpenenaeTcs NoTHO-
CTbO MOHTa)Xa KOMMOHEHTOB.

6.9 lopaboTka komnoHeHTOB BGA

[1na obHapyXeHna nnoxoro cMmadmBaHusa n obpasoBaHUsA NepemMblveKk Nocne Nnamknu MOXHO NMPUMEHSATL
peHTreHorpaguyeckme n gpyrme metoabl. KomnoHeHTsl BGA moryT onnaenatbcsa nMMbo ogHOBPEMEHHO CO BCe-
MM OCTaribHbIMW KOMMOHEHTAaMW NOBEPXHOCTHOIO MOHTaXa Ha ne4yaTHoOU nnate, nMbo pasaernbHO C NPUMEHEHNEM
cneymanbHoro obopyanosaHusa, npegHasHavYeHHoro Ang TOYHOW YCTAHOBKM U MauKy rOPAYMUM ra3om oTaesbHbIX
KopnycoB. Ecnun TpebyeTca yaanutb aedekTHol KOMNoHEHT BGA, To, Kak npaBuno, B npoueaype yaaneHus
TpebyeTca NPUMEHATb MHCTPYMEHTLI AN Nankm ropsivynm ra3omMm U HanpaensATb CTPYIO rasza noa kopnyc BGA.
MHCTPYMEHTLI C NasepHbIM U MHPaKpaCHbIM U3NyHEeHNEM TaKkKe MOryT ObiTb 3(PdPEKTUBHLI. PekoMeHayeTcH
npeaBapuTeEnNbLHO HarpeBaTtb NNaTy Ans YMEHbLUEHMNS TEMMEPATYPHOro HanpsikeHust onepaunn gopadoTku. [e-
dEeKTHYIO AeTanb MOXXHO yaansaTh NOcre pacnnaBrneHnst BCex coegnHeHun. Nocne yaaneHmst KOMNOHEHTA KOH-
TaKTHbIE NoLaakn TpedbyeTcsa NOBTOPHO 0bpaboTtaTtb 40 NepBOHAYarbHOro COCTOSIHUA U 3aTEM YCTAHOBUTL HO-
BYIO A€Talnb C NPUMEHEHNEM TAKOro e MHCTPYMEHTAa onfaBrieHnsa ropsaynm razaom. MoxxHo obaBuTb HOBYIO
naganbHY NacTy Ha KOHTaKTHble nnowanku anga komnoHeHta BGA nnu Ha camu LWWapuKkoBble BbIBOAbI HOBOMO
KOMMNOHEHTa B 3aBUCMMOCTM OT LLara mexay wapukosbiMu BbiBogamu BGA.

He pekoMmeHayeTca NpoBOAUTL YCTAHOBKY KOMMNOHeHTa BGA Bpy4yHY0 6€3 NOMOLLM ONTUYECKOro COBMeELLIE-
HUA. YOaneHne n 3ameHa KOMNoHeHTa TPebyoT NPUMEHATL Takoe COBMELLEHME.

7 MNMoaroToBuTenbHbIE AeUCTBUA ANSA A0PaOOTKM U peMOHTa nocne namku

7.1 Mepbl NpeaoCTOPOXHOCTU ANA NpeaynpexaeHus aNeKTpocTtatuyeCcKUxX noBpeXxaeHun

[1ns npegoTBpaLLEHUSs NEKTPOCTATUYECKOro NOBPeXaeHNUSA KOMNOHEHTOB U NeYaTHbIX Y3/10B, KOTOPbIe Ha-
XO0OATCS B paboTe Ha y4acCTKe MOHTa)ka, PEKOMeEHAYETCA npeanpuHMMaTb Mepbl NPegoCTOPOXKHOCTU KO BCEM
onepaunsam gopadboTKn N peMOHTA.
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7.2 UcKknro4veHue 3arpa3HeHNs KOMMNOHEHTOB

KOMNOHEeHTLI-3aMeHUTEeNN pekoMeHayeTCAa U3BNeKaTb U3 3alUUTHLIX YNaKoBOK (Hanpumep, NeHT UNnn Tpy-
DOK) MO Mepe NX NCNOMNb30BaHUS, a He 3apaHee. 3TO NpUHUMNUaNBEHO ANa cobnaeHUsa YPOBHSA BNAXHOCTU,
TpebyemMoro aAng BnarodyBCTBUTENbHBIX KOMMOHEHTOB, U A4S OLeHKN YCNOBUW XpaHeHUA NyTeM NPOBEPKN BNaro-
YYBCTBUTENbHLIX MapKUPOBOYHbLIX 3HAKOB, OOLIYHO NaKyeMbIX ¢ KOMMNOHEHTOM. He pekomeHayeTcs NepeHoCUTh
KOMMOHEHTbI B NOAA0HbI, €Ccnu nocrneaHne He NPUKPbIThI, He OYULLEHbI U eClTM HE BCe KOMMOHEHTLI Obl1N 1UC-
Nonb30BaHbI 40 NonofiHeHWs nogacHa. [lonagaHue 3aBoACKMX 3arpsA3HEeHU Ha KOMMOHEHTLI MOXKET NPUBECTU K
3HAYNTENBHOMY PUCKY YXyALLEHUA NassieMOoCT U KavecTBa gopaboTaHHoro coegnHeHns. Ocobada 0CTOPOXKHOCTL
Heobxoanma npu ocbpalleHnn ¢ MHOTOBbIBOAHBIMU KOMMOHEHTaMK ANs1 COXPaHEHUS Lara BbIBOAOB U UX Naparn-
nenbHOCTU. He pekomMmeHayeTcd KacaTbCs NanbuamMmy U ApyriiMmin npegmeTamMuy BbIBOAOB BO U3DeXXaHWe UX 3arpsia-
HeHUA U nocneayroLllero yxyaleHua nagemMocTn.

OCHOBHbBIMU UHCTPYMEHTaMM ANsl pPyYHOWN YCTaHOBKM KOMMOHEHTOB Ha NeYvaTHbIX nNnaTtax ABNATCS BaKyyM-
HbIX U OOBLIMHBLIV NUHLUETLI. Ecnn ana padboTbl ¢ KepaMUYECKUMM YUM-KOMMOHEHTaMW NCNOSIb3YIOTCS ODbIYHbIE
MAHLIETBI, TO pekoMeHayeTCs NPUMEHATL MUHUETHI C TOKOMPOBOAALLMMU NNACTUKOBLIMW HAKOHEYHKaMU O1151 CBe-
OeHNA K MUHUMYMY pUcKka NoBpeXaeHUAa Xpynknx kepammieckux kopnycos. [1pn ncnone3oBaHUy gaHHbIX MHCT-
PYMEHTOB AN cBedeHUd K MUHUMYMY pUCKa 3arps3HeHnst pekoMmeHayeTcd aepXaTb KOMMNOHEHTbl TOJBKO 3a
Kopnyc, HO He 3a BbIBOAbLI. B BakyyMHOM NUHLIETE pekoMeHayeTcs TWaTenbHO CneanTh 3a YACTOTOW BcachIBalo-
LLMX HACAOO0K N 4acTO UX 3aMeHSATL. [1py NOCTOAHHOM NMPUMEHEHUN UX NOBEPXHOCTL NMPUKMMaA NMOKpbIBAETCS U
MNPOMNUTLIBAETCSH CIIOEM MPSA3U U CMa3ku, M NasgeMoCTb Yna MOXKeT yXyaLlaTbCsl U3-3a KOHTaKTUPOBaHUS C HUMM.

7.3 YoaneHue BnarosawmTHoOro cnos

[‘0TOBbLIE NNaThl U NaThl, BO3BPALLEHHbLIE AN PeMOHTa, HanpuMmep, Nocne akcnnyaTtauny B NONEBLIX YCNo-
BUAX, MOTMN ObITh 3allMLLeHbl BarosalluUTHbIM NoKpbITUEM. JlokanbHoe yaaneHne gaHHOro cnog oKono gedek-
THOro KOMMOHeHTa nepea Havanom gopaboTkn aBndeTca HeobxogumbiM. TpebyeTca NPoABNATL ODONBLLUYIO OCTO-
POXXHOCTb NPW BLINOHEHNUN AaHHOW onepauui Bo U3beXXaHne HaHeCeHUs1 MoBpeXaeHUA UNK 3arpsasHeHns coce-
HUX yCTaHOBNEHHBLIX KOMMNOHEHTOB U nNeYyaTHOW nnaThl. [lpegBapnTtensHO TpebyeTcd onpeaeniTb TUM MaTepuana
NoKpbITUA AN BblDOpa MeToaa yaaneHus. [Nocne BbiboOpa MeToga AonycKaeTCca OCTOPOXKHO NMPUMEHATL HarpeTble
MHCTPYMEHThI, Takue, Kak yCTPOUCTBa C pa3aefbHbIM HarpeBoM, 3aTeM NeckoCTpyMHbIe DopMaLLUHbI NI XUME-
yeckue peareHTbl. PekomeHayeTcsa npMHMaTh Mepbl NpeaoCTOPOXHOCTU ANdA npeaoTBpalleHna noBpexgeHns
ONMXKaULLNX KOMMOHEHTOB UK NeYaTHOW NnaTtkl oT Noboro LapanaroLlero MHCTpYMEHTa.

[1na npegoTBpalleHUs HexxenaTenbHOro pacnpocTpaHeHna MexaHUYeCcKnX 1 XMMUIecknx Bo3aenCcTBUN
PacTBOPUTENN HE pekoMeHayeTCA OCTaBNATL B CONPUKOCHOBEHUW C BELLLECTBOM MOKPLITUA NN 4obaBTeHHbIMA
KOMMNOHeHTaMu gonblue 15 MUH. J1iobble OCKOMKW UMK OCTaTKK OT NPOLUECCOB yaaneHUs MOKPbITUA pekoMeHayeT-
CA yOoandaTh nepeg Hadanom gopaboTky, HanpuMep ¢ NOMOLLbIO HakoHeYHKKa BaKyyMHOIo NUHLeTa-0uYnNCTUTENS.
Henb3s ncnonb3oBaTtk NagnbHUKN ANda yaaneHUsa NOKPbITUS, MOCKONbKY OHU MPUBOAAT K 0OYrNMBaHUIO MOKPLITUSA
1 NoKanbHOMY paccnavBaHuio nevyaTHoW nnatel. 15 KOMNOHEHTOB C BbIBOAAMW pekoMeHayeTcd oTAeNsEHO obpe-
3aTb KaXablX BbIBOA rnepea Hadanom yaaneHus Kopryca.

[TpumevaHuns

1 — HekoTopblie NnacTtnkn, NCNosib3yemMble 4 Bnaro3awmnTHOro NOKPbITUA, MOTYT BbIAENATE TOKCUYECKME ncnape-
HUA NPU TeMNepaTypax HarpeToro nasinbHUKa, HanpumMmep nonnypeTaHoBbIN TNak.

2 — [ns yoaneHusa NnokKpbITUA PEKOMEHAYETCA NMPUMEHATb TOJIBKO XMMWYECKUE peareHTbl, PpeKOMeHA0BaHHbIE
NOCTaBLMKOM Braro3awmuTHOro nokpbitus. Takke pekoMeHOYEeTCH yUUTbIBAThb X COBMECTUMOCTbL C NMeYaTtHOW nnaton u
kKopnycomMm AobaBneHHOro KOMMNOHEHTA.

7.4 Henoaxoasilime KOMNOHEHTHI

He pekoMmeHayeTCHa Npon3BOANTE 3aMeHy AgedekTHOro KOMNoHeHTa APYrMM ¢ TEMU Xe SNeKTpUudecknmMin
napamMmeTpamMu, HO UMeLLMM ApYyron pasMep nocagoyHoro Mecrta Kopnyca. Tako KOMNOHEHT MOXKHO cnerka
NnoaorHath NOA Te XKe KOHTaKTHbIe NnoLwlagkn, HO NasiHble coeAUHEeHUA MOTYT He yOOBNEeTBOPATL TPeDOBaHUSAM K
3aJaHHbIM pa3Mepam Uk He obecnevrBaTb HaAeXHOCTb coeaNHEHUN. KOMMOHEHThLI, NpeaHa3HavyeHHble ANS
MOHTa)ka B CKBO3Hble OTBEPCTUA C MOMOLLbIO MPOBONMOYHLIX M NEHTOYHbLIX BbIBOAOB, HE pekoMeHAOyeTCs npunau-
BaTb K KOHTAKTHbLIM NNoLlaakamM Ansi KOHTaKTOB KOMMNOHEHTOB NOBEPXHOCTHOrO MOHTaXa. B cnyyae Hen3beXXHoC-
TU TakoW AopaboTKM Kopnyc KOMMOHEHTa pekoMeHayeTcs neped nankon NpoYHO NPUKNenTb K neYyaTHoOW nnare.
Ecnu nocne cknenBaHUs npeanonaraeTcd NpUMeHATbL MeTod rpynnoBon Nauky, To pekoMmeHayeTCsl NPOBEPUTDL
NPUroAHOCTL KOMMNOHEHTa ANda TemMnepaTypHOro npoduna gaHHOro Metoga nanku.

7.5 O4yunctKa nepep aopadboTKon

[na mHorux onepauny dyaeTt AocTaToOuHbIM MPUMEHUTEL NOAXOAALLYIO XXNUAKOCTE UMW pacTBOPUTENL (Har-
pumep, nponaH 2-01) B KOHKPETHOM MecTe C NMOMOLLbIO LWeTKW. Ecnu TpebyeTcs nonHoe NorpyXeHune, To peko-
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MeHayeTca yoeauThbesl, YTO BCe KOMMOHEHTHI, MevaTHag nnarta, a Takke TeXHONorndyeckmue matepuansl npurogHol
0151 TAKOTo NOTrPYy)XXeHus1, a TakkKe rapaHTMpoBaHa X COBMECTUMOCTb C NMNaHUpyemMou K NpUMeHeHo oUuLLLato-
LLIe W XKNAOKOCTbIO.

7.6 3awWnuTa coceagHUX YyBCTBUTESNbHbLIX KOMMOHEHTOB

Ecnn TepMoYyBCTBUTENBHbIE KOMMOHEHTHLI pacnonaranTca ONM3ko K KOMMNOHeHTaM, KoTopble byayT aopa-
OaTbIBaTLCH, U UMEETCH PUCK UX Neperpesa, Hanpumep npu NPUMEHEHNUN CUCTEM C FTOPSIHYUM ra3om, TO PEKOMEH-
ayeTcsl UCMOMNb30BaTh OTpaXkaTten NN MackupytoLllne KOHCTPYKUMK. B KpUTUdecKknx cnyyvasax ans sawuTbl oT
TepMoyaapa, NpuBoasLLero K HeobHapyXKMBaeMoMy BHYTPEHHEMY MOBPEXKAEHUIO, PEKOMEHAYETCS UCNOSb30-
BaTb NMBO gaTUMKM AN NPOBEPKU CKOPOCTU HarpeBa U MakCMMarnbHbIX TeMnepaTtyp, IMOO 3aMeHATb YYBCTBU-
TeSIbHble KOMMOHEHTbI HOBLIMW KOMMOHEHTaMMU.

7.7 CylwiKka nevyaTHbIX y3roB nepea 3aMmeHOU KOMMOHEHTOB

[leyaTHbIe y3/1bl Ha MHOTOCIOMHBLIX NeYaTHbLIX NaTtax, KoTopble OblM BO3BPALLEHbI Nocne skenyaTaunm B
MONeBbIX YCNOBUSX UMW HAXoAUNUCh Ha XpaHeHUN B He3allULLeHHbIX YCNOBUSIX, MOTYT NMoTpeboBaTh CYLUKMK
nepen gopaboTkon ans yganeHus nornoweHHoW Bnarn. anHas onepauuns NnpoBoauTCs AN coKpalleHUsa pucka
o0LLEero paccnoeHust NnaThl UNKU pacTPECKMBaHUS NNTACTUKOBOrO Koprnyca KOMNoHeHTa. [Npouecc CyLIKU peKOMEH-
OyeTcH NPOoBOANTE MPU MakcuManbHOW TemMnepartype XpaHeHUsi nevaTHoro yana B Te4eHne COOTBETCTBYOLLEro
BpeMeHU. TUnoBble pexXumbl — 370 48 4 npu Temnepatype 80 °C mnu 60 4 npn 70 °C 3aBUCUMOCTW OT TUMNA
KOMMOHEHTOB, KOHCTPYKUUW 3€MJTAHOIO CNost UNn cnosd nuTaHus. [naTel ¢ ceTyaTbiMU MeOHbIMK CITOSIMU CYLLATCS
ObICTpee, YeM NNaThl, UMeroLLNe HeNPEPbIBHbIE CMNOLLHbLIE YHACTKW.

[ PMUNMEYHAaHWNE — [1MOCKOCTHOCTE MOXET VXVOAWNTBCH, eClln nevyaTHbIN y3€ll BO BpeMA CYLUKW 3aKperyieH
HEMNPaBWIIbHO.

7.8 NpeaBapuTernbHbIN HarpeB OONbLUNX MHOFOCHOUHbIX NNaT

[lpegBapuUTenbHbIA HArpeB pekoMeHayeTca NpoBOAUTL BCeraa, korga a1o npakTuyeckn BO3IMOXHO, a A4
MHOIOCINOWHbLIX NNaT ero pekoMeHayeTcd paccMaTpuBaThk Kak Heobxoanmyro onepauunto. Tak ke Kak U cokpalle-
He BpeMeHU AopaboTKKY, NpeaBapuUTenbHbIN Harpes ABNSIETCA BaXKHbIM aCNekToM B NpeaoTBpaLleHn TENNOBOro
yaapa KOMMOHEHTOB U B COKpaLLeHUW pUCKa NToKanbHOro paccnoeHus nnarhbil.

7.9 NNpegBapuUTenbHbIN HarpeB YYBCTBUTENbHbLIX KOMMOHEHTOB-3aMeHUTerneun

Ecnun n3BeCcTHO, YTO NPUMEHSAEMbIN MHCTPYMEHT 4opaboTkn cnocobeH HaHeCTU CUNbHLIKM TepMoyaap, Ha-
npumMep, B cnyyae npuMeHeHUd nasneHUKa, TO criegyeT npeaBapuUTensHO HarpeTb HOBblE KOMMOHEHTLI. ODbIUHO
npeaBapuUTenbHbIM HArpeB NPOBOAAT B HEOONbLLKX NeYvax psaaoM ¢ pabovyrm MecTomM AopaboTku. aHHble neyn
HacTpauBarT MO0 Ha MakCUManbHYIO TeMnepaTypy XpaHeHUs KOMMOHEHTOB, MO0 Ha be3onacHy MakcMarb-
HYI0 pabouyto TeMnepaTypy paboyen NOBEPXHOCTH.

8 NopaboTka nocne nanku

8.1 O6wMe NonoXxXeHUN

[ToMrMO HeobxoauMBbIX 4eUCTBUKX NpedBapuTenbHOW NOAroTOBKN, YKasaHHbIX B pasaene 7/, cyllecTByeT
OEBATbL OCHOBHbLIX onepauni B MeponpUATUAX No gopaboTKe N PEMOHTY KOMMNOHEHTOB NOBEPXHOCTHONO MOHTaxXa
nocne nanki:

1) aononHUTenbLHoe CoBMeLLeHe KOMMOHeHTa (BblpaBHUBaHWE), CM. 8.2;

2) yoaneHue KOMNoOHeHTa (B TOM YMcne coceaHMX KOMNOHEHTOB B criydae HeobxoanmocTi), cMm. 8.3 1 8.4;

3) nobasrieHne npunos 1 gpntoca, cm. 8.6 n 8.7;

4) ynaneHune n3dbITKka Npunosi ¢ coegnHeHnin, cm. 8.8;

5) NOAroTOBKa KOHTAKTHbIX MNoLlaaoK nepeq 3aMmeHon KOMMoHeHTa, cMm. 8.9;

6) 3aMeHa KoMnoHeHTa, cMm. 8.10;

/) ovnCcTKa, cMm. 8.11;

8) BU3yarbHbIN OCMOTP U 3NeKTpuieckoe TectupoBanue, cMm. 8.12 1 8.13;

9) nokanbHoe 0DHOBNEHWE Blaro3allTHOro NOKPbITUA (ecnn Heobxoanmo), cm. 8.14.

8.2 [lononHUTenbHoOEe COBMeLleHne KOMMNOHEeHTa (BblpaBHMBaHUe)

HecmoTp4a Ha To, 4TO NpunogaHuMaHue Un yganeHne KOMNoOHeHTa MOXeT He NOHaaobuUTbLCA, pekoMeHayeT-
CA HAHOCUTbL (PJIHOC ANA POBHOIC TennopacnpegeneHna v anga obnerdeHna co3gaHus rnagkoro coegnHeHus oes
OCTPbIX BLICTYMOB.
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8.3 YaaneHUe KOMMNOHeHTa

TunnyHble aedeKTbl, KOTOPbIE NPUBOAAT K HEOOXOAUMOCTU yaaneHUs KOMMOoOHEeHTa, BKNoYaloT:

- HeUcnpaBHbLIN KOMMNOHEHT (MexaHn4ecKkas, anekrpuiueckas HeuMcnpaBHOCTh):

- KOMMNOHEHT, pa3MelleHHbIV B HenpaBUITbHOM MeCTe UKW C HenpaBUIbHOW opueHTauuen;

- LUAPWKK NMPpUNog, nonaesLune nog KOMMNOHEHT.

K Apyrum npuumMHam yganeHus KoOMNoHeHTa OTHOCATCS:

- ICNONb30BaHNE AOPOrMX KOMMNOHEHTOB B byayLleMm;

- UICKNOYEHWE KOMMOHEHTAa U3 NpoeKTa U3-3a USMEHEHUI.

8.4 YaaneHune coceaHUX KOMMOHEHTORB

[nsi nnat ¢ oMeHb BLICOKOW MIIOTHOCTLIO MOHTaXa KOMMOHEHTOB WU/MNK B NPOEKTE NPOBOAALLEro pUCyHKa
He ObINTM ydTeHbI TpeboBaHUA K AopaboTke, MOXET NoTpeboBaTeCA yaaneHne KOMNoHeHTOB UK AeTalen, KOTo-
pble NpenAaATCcTBYIOT 3dpdekTUBHOMY AOCTYNY K NasiHbIM coeANHEHUAM, HYXXAarLWMUMCS B NpoBepKe. 3TO MOXET
cTaTb OoNbLIOW NpobnemMon And nnaT, HaxoAUBLUMXCA B A0NTOM ynoTpebneHnn. KOMNOHeHThI LUTLIPEBOro MOHTa-
Xa ¢ BbIBOAAMU MOTYT MOHTUPOBATLCA Nocne TeCTUPOoBaHUS N nporpammmnpyemele MC MoryT yctaHaBIMBaTb-
CH B CBOUW KOHTaKTHble NocagoyvHble rHe3ga Mno3Xe, U UX noTpedyeTcs M3BnekaTb AN co3gaHua gocTtyna K
KOMMNOHEHTaM NOBEPXHOCTHOIO MOHTaXa, Haxoaswmmes nog HUMKW. Bo Bcex cnydasax aedpeKTHbIN KOMMOHEHT U
KOMMOHEHTHI, BblNadHHbIE ANd obecnevyeHna gocTyna, pekoMeHayeTCcHd 3aMeHATb HOBbIMY KOMMNOHEeHTaMU. [10B-
TOPHO AOMNYCKAETCH UCNOMb30BaTh KOHTaKTHbIE NOCaA0YHbIE THe3aa.

8.5 [NoBTOpPHOE NPpMEHEeHNne KOMMOHEHTOB

[TOBTOPHO NPUMEHSITE KOMMNOHEHTHI He pekomMeHAayeTcs. [ToMumMo yxyaleHns kadecTBa, KOTOPOoe yxKe MNMpo-
ABUNOCE, MOXET NOSIBUTLCSA NOTEHUMaNbHO BO3MOXHOE yXyAlleHe KadecTBa yepes Kakoe-1o BpeMs. KOMNOHeH-
Thbl MOBEPXHOCTHOIO MOHTaXa, yaalieHHbIe ¢ nnaT, peKoMeHAYeTCA MOBTOPHO NMPUMEHSTE TONMBbKO B UCKITHOYNTENb-
HbIX 0BbCTOATENbCTBaX. PekoMmeHayeTcsl NpoBOANTE BU3YalibHLIM OCMOTP M NOBTOPHOE TECTUPOBAHME BCEX KOMMO-
HEHTOB, NpeaHa3HavYeHHbIX 419 NOBTOPHOIo NpUMeHeHns. Kak npaBnno, rapaHTuUa M3roToBUTENA He pacnpocTpa-
HAeTCS Ha n3genue B cny4yae ero yganeHus ¢ nevyaTtHoW nnaTbl M NTOBTOPHOMO NpUMeHeHUs Ha ApyromMm nocaaou-
HOM MecTe. Hanpumep, B MHOTOCMOWHBLIX KepaMniecKnX Ynn-KkoHaeHcaTopax, UCNbITaBLWMX Ype3MepHbIN TEPMO-
vaap, MOryT obpasoBaTbCs MUKPOTPELLNHBI BO BpeMd onepaunn Harpesa npu yaaneHun 1 3ameHe. [aHHble
aedoekTbl MOTyT He ODHapPYXXMBATLCA NPU OTNpaBKe, HO MOTYT NMPUBECTU K OTKa3y NMpu akcniyatauum B NoJieBbIX
VCIOBUSIX Yepes HeCKoNbKo MecsleB. Kpome Toro, kepammyeckue Ymn-koHaeHcaTopbl, NOCTOAHHbIE YNN-Pe3nUCTO-
Pbl U NOACTPOEYHbIE KOMMOHEHTLI MOTYT UMeTb cepebpo, BbilenoYyeHHoe N3 UX BbIXOAHbLIX KOHTaKTOB BO BpeM4
nepBoHadanbHbIX onepauun navkuy. INpu nobon NonbITKe NOBTOPHO NPUNasaTh AaHHbIE KOMMNOHEHTLI AalbHeullee
BblLLlenayMBaHne MOXeT MPUBECTU K YMEHbLLEHWIO KonnyecTBa cepebpa Ha kepaMnyeCcKon KOHTakTHOW NoBepX-
HOCTU U AiecMaYnBaHUO C KepaMudeckum Koprnycom. B cnydasix, korga MOoXHO NpednonoXnuTb, YTO CYLLLECTBYET
BblCOKasi BepOATHOCTEL B HeobxoanmocT yaaneHna C, Hanpumep B criyvyae nporpaMmmMmpyemMbsiX KOMNOHEHTOB, a
TaKXXe KOMMOHEHTOB NaMATU, peKoMeHAOYeTCs NPUMEHSATL KOHTaKTHble nocagoYvHble rHesaa.

8.6 lobaBneHue chnroca Unu npunos

LdedeKkTbl, KOTOPbIE MOTYT BbI3blBaTh NOTPEOHOCTL B A0bGaBNEHWUMN NPUNOSA (CrNa)XMBaHWUK,) 1 ¢pnroca, BKIIHO-
YyaloT:

- HenpaBWNbHOE KONTMYECTBO NpUNos (HegoCcTaTKU NpoeKTa Unu npoueccay):

- HenponaaHHoe coeAuHeHne, B TOM Yncrie co3gaHne 3dpdPeKTOB «HaArpOObHOro KaMHS» U «KpoKoaunay;

- OTTOK MPUNOoA, HanpuMep, U3-3a OTCNoeHUa NagnbHOW MacKky U HeygadHoro npoBoadLLero pucyHka nevart-
HOW nnaThil.

[lobaBneHNne HOBbLIX KOMMOHEHTOB TpebyeT NpuMMeHeHUA cBeXux dpnroca 1 npunosi. Bo Bpema Bcex
onepaunn gopaboTKn pekoMmeHAYeTCA NPUMEHSATE XXUAKUNA, 0e30TMbIBOYHLIN XXUAKUMA C HU3KUM cogepXaHeM TBep-
abix octatkoB, RMA (kaHudonb cpeaHen akTUBHOCTHW), UM aHaNOrMYHbIN HEKUCHLIA (ProC B COOTBETCTBUU C
MOK 61190-1-1. Hekmucnbein ontoc ¢ HU3KUM cogepkaHneM TBepablX OCTaTKoB UM 0e30TMbIBOYHBIM pITHOC MOTYT
ObITb 0CODEHHO YA0DHbLI ANsl peMOHTAa, eCN HENb3A MPOBOAUTL NMOCNeayoLLYIO OYUCTKY K Ype3BbliMalHO HEODXO-
OUMO CBECTU K MUMHUMYMY PUCKM OT OCTaTKOB (pritoca.

Ecnu ¢ontoc HaHOCUTCA A0 yaaneHUs KOMMNOHEHTa, TO Ha KOHTaKTHOW Nnollaake ocTaeTca AoCTaToYHoe
KOJTNYECTBO NPUMOoS, UTO YCTpaHAEeT NOTPebHOCTE B AOMOJSTHUTENBHOM NPUNOe BO BpeMs onepauinm 3ameHbsl. OaHa-
KO Ha NpaKTuke nyJlle yaanaTtb Kak MOXHO 6onbLUe Npunoga AN cokpalleHUst obLero ypoBHsI UHTEpMeTannm-
YecKUX coeauHEHN N/Mnn apyrux 3arpsisHsItoLLKMX BELLECTB B coeanHeHUn. POBHOE NokpbiTUe dhntoca HaHOCUTCS
BaTHbLIM TaMMOHOM, MSATKOW KNCTOUKOW UNU WNpuueM. Kak yaaneHne oKCUa0B C NOBEPXHOCTEN, NpeaHa3HaveH-
HbIX 4NA NavKy, Tak WU cnowv donoca no3BonsaT NPUNOHo pacniaBnAaATbLCA ObICTPee ¥ pOBHee, TeM CaMbIM COKpa-
LLlasi BpeMs AopaboTKN U PUCKU Neperpesa.
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[1pyn NnpeagBapuUTEnLHOM HarpeBe onoc peKkoMeHayeTcd HAHOCUTL 3a HEeCKOJbKO cekyHa A0 Havana aeu-
CTBUW No gopaboTtke. Ecnn gopaboTka npoBoaAUTCSA PAA0M C KOHTaKTHBIMK nollagkamMm (Hanpumep, BeIXOAHLIMU
KOHTaKTaMun Unu KknasnaTtypamiu), To pekoMmeHayeTcst npeanpuHMmMmaTts Mepbl NpegoCcTOPOXKHOCTU BO N3beXaHue
3arps3HeHNa KOHTaKToB ontocoM. PekoMmeHayeTcsa NpUMeHsITe noaxoasilne mackupyrollye BellectBa. KoHTak-
Thl MOTYT OUMLLATLCA OT OCTATKOB pJiloca UMK NeHT € NMOMOLLLIO TPAMNKK, nponuTaHHoW nponaHom 2-01 nnu
PaBHOLEHHbLIM CPEeACTBOM.

[TasanbHasa nacTta 1 NPOBONOYHBLIV MPUNOW, UCNoNb3yeMble AN AopaboTKN, ACMKHbI COOTBETCTBOBATL TPe-
boBaHuaM K nasaneHon nacte M3K 61190-1-2 1 k nposonoyHomy npunoto MK 61190-1-3.

8.7 CrnaxxuBaHue npunon

B kauecTBe KOCMeTUYeCKOro peMoHTa He pekoMeHayeTcH crnaXkusaTb nasiHoe coeanHeHne. Ha npakTtuke
OaHHaa onepaunsa NpoBOANTCA Ha coeAUHEHUSIX, UMetoLLX HegocTaToOuHOE KONTMYECTBO NPUNos B NMpoLiecce MOH-
Ta)ka UK B pe3yibTaTte HeyaadHoro npoekTUpoBaHUSA, UMW U TOTo, U apyroro eMmecte. OObIYHO BLIOOP NEXUT
MeXay pacnpegeneHmnemMm HebonbLUIKMX KoONU4ecTB nasifisHOW NacThl ¢ Nogadel Tenna ra3oBbiM NasiNIbHUKOM U
HaHeceHWeM prioca Anga obnerdeHna TennopacnpegeneHna neped npuMeHeHUeM niockoro nNPoBOSTIOYHOIO
npunnos HeboNbLUKMM NastnbHUKOM. ['1pK NCNONbL30BaHUU NMPOBONOKN C cepaeyHMKOM 13 dontoca A HEKOTOPbIX
coeaVHeHUN MOXeT noTpeboBaThCs NpeaBapuTenbHoe ontocoBaHue, AN APYyrnx — HeT, 3TO 3aBUCUT OT UX
pasmepa 1 PopMbl.

[1pn ocbpalleHU ¢ MHOFOCIIOWHBIMU KepaMUYeCcKUMIN YMM-KoHOeHcaTopaMin TpebyeTcs ocobast OCTOPOXK-
HOCTb. [1na cBegeHUa K MUHUMYMY pUCKa BHYTPEHHero NoBpeXxaeHus oT TepmMoyaapa pekoMmeHayeTca cobnio-
OaTtb cneayoule Mepbl NPeaoCTOPOXKHOCTHU:

a) Ynn pekoMmeHayeTcst paBHoMepHo HarpeTb Ao 100 °C;

b) NasnbHUK pekoMmeHayeTCs NPUMEHATb MOLLHOCTLIO He bonee 30 BT, ¢ HAKOHEYHUKOM AnameTpa He Bo-
nee 2 MM U C yCTaHOBITEHHOW MakcuManbHOW TemMmnepaTypon HakoHevHuka go 280 °C; gaHHble napamMmeTpbl MOTyT
ObITb BECbMa NpUHUKMNKanbHbI NP AopaboTke YCTPOUCTB, KOPMNYC KOTOPLIX caenaH 13 TepMoniacTUYHOro MmaTte-
puana; pekoMmeHayeTCcd Tenno nogasaTth Ha coeAWHeHWd Yepes y4acTKU BbIXOAHbLIX KOHTAKTOB, a He Yepes Kop-
nyc;

C) HE peKOMeHAYeTCs NPeBbILLAaThL MakCuMarbHoe obLLee BpeMsi Nankn, paBHOE 5 ¢, KOTOPOE N3MEPSIETCS C
MOMEHTa HadallbHOIro NPpUIoXKeHUA NnasinbHUKa 40 MOMEHTa ero yganeHus.

[1na ymeHbLUEeHWa pucka BbllleiadymBaHnga cepebpa BoO BpemMs gopaboTku, npoxoadllen ¢ UCNoNb30BaHK-
eM KepaMnieCcKuUx YUM-KOMMNOHEHTOB, pekoMeHayeTCA NPUMEHATL NMPUnou ¢ 2 % cepebpa. PekomeHayeTcAa BbIOU-
paTb COOTBETCTBYHOLLME paboyne yCnoBUA (Hanpumep, TemnepaTtypy nasisisHUKa) B 3aBUCUMOCTU OT MaTepuana
NPUNOoS U KOMMNOHEHTa, noanexallero gopaboTKe.

[1pn HanNKM4YKMKM MacTepcTBa 1 OMNblITa onepaTtopa NasanbHyo NacTy AonyckaeTcsd HAHOCUTb Ha KOHTaKTHbIE
noLwaaky ¢ NoMoLLBH NHEBMAaTUYECKOro LWnpuua 4o yCTaHOBKKM HOBOIO KoMMNoHeHTa. MIHgopMauna o nHeBMaTy-
YecKuX WUNpuuax-gosaTtopax gaHa B 12.2. [ina gaHHOW Uenn KoHU4Yeckne NonMnponuieHoBble Hacagky lwnpuua
npegnodyTuTenbHee TpyOOoK N3 HepXKaBetloLlen cTanun, NOCKONbKY cTanbHble TPYOKX bDonee nogBepKeHbl 3acope-
HUIO.

Ha nocagoyHble MecTa nog MHoOroBbiBogHble Kopnyca BGA ¢ lwarom BelIBo4oB He bonee 1,27 MM onepa-
LA HaHeCceHUs nacTbl py4HbLIM CNOCODOM Ha oTAeNbHble KOHTaKTHbIe NSIoLWaaKky ¢ 40CTaTOYHOW TOYHOCTLIO MO-
XXET oKasaTbCs NpaKTUYecKkn HEBLIMOMHUMOW. VIHOraa npuMeHsaeTcd MeTod HaHeceHUA NacThl, aHanorMyHbIv Bbl-
OaBNMBaHMIO TOHKOW NONockl 3yOHOM NacThl, BACNbL pAda KOHTaKTHLIX Nnowaaok. Korga Tenno nogaeTcd K BbIBO-
0amM HOBOTO KOMIMOHEHTA, NOBEPXHOCTHOE HaTSXKeHe CTArMBaeT NPUnon Ha Ka)kabiv BbIBOA U KOHTaKTHYH NJ10-
laaky. OgHako, MoXeT NoTpeboBaThLCs YCTpaHeHNe HeCKOJTIbKMX 3aMblKaHWU MeXay BbIBOJaMMU.

LOpyron pydHou cnocob 3aknodaeTcs B NpUMeHeHUM MUHNaTIOPHOTo NasinbHUKa B O4HOW pyKe U NMMHLeTa B
apyron. CHa4vyana nasinbHUK nNpuknagbiBaeTcsi K ABYM BbIBOAAM, HaxodsWMMCH Ha DONbLLIOM pacCTOSIHUK ApYr
OT Apyra, angd sakpenjeHnua KOMNoHeHTa Ha MecTe. 3aTeM MOXXHO OTNOXUTb NMUHLIET U BMECTO HEro B3siTb OTPEe30K
NPOBOJIOYHOTO NPUMNOS U NO ovepean obpabaTtbiBaTb Kaxkaoe coegmHeHue ang obecneyvyeHnst TOYHOro Konn4vecTBa
NpUNoa U ansa cosgaHnsa xopollero coegmMHeHna. daHHeln cnocob cosgaHua coeanHeHUM gonycTUMoro kadecTBa
TpebyeT OONbLLOro MacTepcTBa.

[1na 3ameHbl YCTPOWUCTB C ManbIiM LLAarom BeIBOAOB, Hanpumep c warom He bonee 0,65 cm, nocne ygane-
HMUA KakK MOXHO bonbLUero Konnyectea NpUNost ¢ KaXkaoW KOHTaKTHOW nnollaakm pekoMeHOyeTcd NPUMEeHATb
obopyaoBaHue ¢ TepMogamMin Unu rasosoe obopyaoBaHue ¢ ogHoM ronoBko. MHpopmauusa o rasoBomM obopyao-
BaHWW 1 obopyaoBaHUK ¢ TepMmogamm gaHaB 11.2 1 11.4 COOTBETCTBEHHO.
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ELle oauH meTod HaHeCceHUs OTMEPEHHbIX KONMYEeCTB AOMONHUTENBHOTO NPUNOS 3aKNiovaeTCcs B MPUMEHe-
HAWM KOMMNMeKTa caMoKneLmnxca NoSIMMMUAHBIX NEeHT cneunansHOro pasmepa ¢ Nofockon npunoga U annHou,
paBHOW ANVHE psaa npukpennsieMboiX BbIBOAOB. BaXKHbIM hakTOpOM AaHHOro MeToaa ABMsSeTCs TaTesibHoe
COBMELLEHWE NTEHTbLI C KOHTAKTHLIMM NMNoLlaakamMn 40 HaHeCeHWS TOHKOIo Cnos (MOoKpbITUST) hntoca 1 nocneayto-
LLleW yCTaHOBKK KOMNoOHeHTa. [1popesn B neHTax obner4yarT COBMeLleHWe BbIBOAOB KOMMOHEHTa, JIeHTa OCTO-
POXHO CHMMaeTCA nocrie Nanku.

Tenno MoOXeT nogaBaTbCcs ¢ NOMOLLLIO NUOO razoBoro cbopyagosaHud, NMbo cbopyaoBaHUA ¢ TepMoaaMu.
[[a30BOe 0bOpyaoBaHWE MHOMAa NpeanovTUTENbHEE NPUMEHATL NOCNEe YCTAHOBKN KOMIMOHEHTA, MOCKONbKY KOM-
MOHEHT MOXHO NPUNOAHATL Had KOHTaKTHbIMW NNolaakaMyu HacToNbKo, UTODLI nNpunon dbiN BUAWM, NMoKa OH
HarpeT. Ecnu npunon pacnniaeneH, Toraa KOMNOHEHT ONycKaeTcs Ha XOJIMUKU MPUMNos U AePXUTCA A0 TEX Nop,
noka He nponsonaeT oTeepxgeHue. [Ana gaHHOro npouecca MoryT Takke NpUMeHATbLCA pokycupyemble UHpa-
KpacHble YCTaHOBKW.

8.8 YpoaneHue n3bbITKa npunos ¢ coeguHeHUI

BapuvaHTbl yaaneHua npyunoga BKAoYaT NpUMeHeHe TONbKO O4HOro NnaganbHUKa U nagnbHWKa COBMECT-
HO C MeQHOMW ONMNeTKOU UK NMpUMeHeHe MHCTPYMEHTOB A4 yaaneHus npunos npu otnanke. COOTBETCTBYOLLME
npuMepbl onmcaHsbl B pasgenax 8 — 10.

8.9 [loaroToBKka KOHTAKTHbLIX NNoLWanokK nepea 3aMeHoOU KOMMOHEeHTAa

[locne yaaneHUst KOMNOHEHTa Ha HEKOTOPbIX KOHTaKTHLIX Nfiolagkax neyvaTtHoW nnatbl NPpUNos MOXeT
okasaTbcd bonblUe ero nepBoHaYyanbHOro KONIMYeCcTBa, YTO MOXET YCTPaHATL NOTPeOHOCTL B HAHECEHUN AONOI-
HUTenbHOro npunos. OgHaKko pekoMeHOYeTCH Kak MOXHO bonee TwaTtensHo yaanaTe NPUnon ang yMmeHbLIeHUS
obLLero ypoBHA MHTEPMETaANNUYECKUX COeaUHEHNIN U/NNN 3arpA3HeHn B coeguHeHn. B niodbom criyvae vpes-
MEPHYIO BbICOTY NMPUMNos pekoMmeHayeTcda yMeHbLaTh 40 3aMeHbl KOMMOHEeHTa.

[na Toro 4ToOLI KOMMNOHEHT MOT NMPaBUINBHO Pa3MeCTUTLCA Ha CBOUX KOHTAKTHbLIX Miollagkax, MoXeT
noTpeboBaTbCA NOAXOAALLNA paCcTBOPUTENb UMW HarpeTas TOHKada nnacTUHKa And yaaneHUs OCTaTKOB Kies.
OObLIYHO NOTPEOHOCTU B 3aMeHe KIed HeT, ecnu OH bblT HaHeceH Ang npyuaaHnua AONONHUTENBHOW MexXaHN4eCKoW
NPOYHOCTU NOCe NanKuy.

8.10 3ameHa KOMNOHeHTa

[1oTpebHOCTL B 3aMeHe BO3HMKaeT ANd KOMMNOHEHTOB:

- NpoNyLLEeHHbIX BO BPpeMS YCTAaHOBKWU;

- CMeLLEeHHbIX BO BpeMs Nalkn NN OTNanKK;

- yaalieHHbIX BO BpeMSA A0paboTKu;

- OTCYTCTBYIOLLUX BO BpeMS Ha4yanbHOro MOHTaXa;

- NPU U3MEHEHUM NPOoeKTa Nnocrie MoHTaXa.

PykoBoACTBO NO 3aMeHe KOMMNOHeHTa npueedeHo B pasgenax 10 — 12.

8.11 O4yuncrka

[lna 6onbLIMX, NNOTHO CKOMMOHOBAHHLIX NNaT, B KOTOPbLIX MOXET NpoBOANTLCA BoNble 0aHOTo UMKNa
OopaboTKK, OUUCTKY pekoMeHayeTcH orpaHinBaTh JIOKanbHbIMU y4acTKaMy, HanpyuMep ¢ NOMOLLbIO LLeTKK, A0
3aBepLUeHNs1 BcexX HeobXoamnmMbIX MameHeHUN. PekoMmeHayeTca npeanpuHUMaTh Mepbl NpeaocTOPOXKHOCTU BO U3-
DeXxaHue pacnpocTpaHeHUsa 3arpsasHeHnsa gpnocom bnuanexaulmx yd4acTkoB. [1py NpUMeHEeHUU yNbTPpa3BYKOBO-
ro MeToda pekoMeHayeTCcs orpaHuYMBaTLCH KOHEYHOM OUYUCTKOW NOTPY)XXeHUeM, eCcn UMetloLLadaAca AOKYMeHTaLUNUS
noATBepXaaeT, UTO YNbTPa3BYKOBOE BO3AEUCTBME He yXyaLlaeT MexaHU4eckne Unn anekTpuieckne napameTpsol
n3genna NNy ouMLLLaemMoro KoMnoHeHTa. be3oTMbeIBOYHbLIE (pNHOCHI peKoMeHayeTCs NPUMEHATL ANA 40paboTKN
TONBLKO B CNydasax, korga He AomkHa NPUMeHSATLECA onepauna okoH4YaTeNbHOW OUUCTKN MeToO0M NOrpyXXeHus.

8.12 BusyanbHbIU KOHTPOJb U aNeKTpUu4veckoe TecTUpoBaHUue

BusyanbHbelM KOHTPONb Nocne AopaboTkn  pekoMeHAyeTCcA  NpoBOAWTbL B COOTBETCTBUU C
[OCTP M3K61191-1 —TOCT P M3K 61191-4. PekomeHayeTca NpUHUMaTE Mepbl NpegoCTOPOXKHOCTU BO BpEMS
0opaboTKN BO N3DeXaHWe 3arpsA3HeHNS 3NEKTPUYECKMX KOHTPOSbHbBIX TOYEK ocTaTKaMu dontoca, 0CODEeHHO ecrni
Ons AopaboTKK BblOMpaeTca MeToq be3 OHUCTKA.

8.13 MpoBepKa oAHOPOAHOCTU TENMNMOBLIX XapakKTepUCTUK NasHbIX coeaAUMHEeHUN

[1pOBEPKY XapakTepUcTUK NasgHbIX cCoeANHEHUM MOXXHO OCYLLECTBNATL HaBeAeHWEeM Na3epHOro yvya unu
nyyen apyrux BUAOB K KaxKOgoMy coeQUHEHUIO Mo odepean 1 peructpalmen CKopocTu pocTa TeMnepaTypbl Ha
HUX, HAnpUuMep NHgpakpacHbIM AaTynkoMm. Tam, rae gaHHasd CKOPOCThL Bbllle 0DbIYHOW CKOPOCTU, PErMcTpupyeT-
CA NnNoxoe coeanHeHue.
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8.14 3aMeHa NoKanbHOro BNaro3awuTHOro nokpbITUSA

OcHoBHoOe TpeboBaHKne nepe nokanbHbIM MOBTOPHLIM NOKPLITUEM 3aKntoYaeTca B onpeaeneHinm Tuna no-
KPbITUS 1 YCTaHOBMNEHNN MeToda ero yaaneHusa n 3amensl. [po4HOCTb, NPo3payYyHOCTb, PACTBOPSAEMOCTb, BO3MOX-
HOCTb COCKabnnBaHusA, BO3MOXHOCTb yaaneHnst TepMUYeckuM BO34eNCTBMEM U TOSLLMHA MOKPLITUS — BCe JaH-
Hble XapaKTePUCTUKN ABNATCA NPUHLIMNNANBHBIMKU MPU NPUHATUN PELLIEHNS, KaK HY>KHO yYAanaTb NOKpbITUe 6e3
MOBpEXAeHNS KOMMOHEHTOB, HAMEYEHHbIX OCTaBaTbCA Ha NevYaTHOM y3ne. PekomeHayeTcs NpUMeHATb NMoKpPbI-
TUe-3aMeHuTeNb NOEHTUYHOro cocTara. TpebyeTca obecnednBaTth Takyto XKe cTeneHb YNCTOThl Ha AopaboTaHHOM
yJyacTKe, KoTopas TpeboBanack nepea HaHeceHneM nepBoHadvanbHoro nokpbiTMa. Metoabl gobaBneHns HOBOro
MOKPbLITUS BapbUPYIOTCH B AMana3oHe oT py4Horo crnocoba pacnbineHmnsa 4o poboTU3npoBaHHbIX aBTOMaTU3NPO-
BaHHbIX YCTaHOBOK-pacnblnTenen. He pekomeHayeTca npuMeHsaTb 6e30TMbIBOYHbIE ontockl A4ns AopabdoTKu.
dntoc cpegHen akTUBHOCTU U bNTHOChI C HU3KUM codepKaHneM TBepdblX OCTaTKOB ABMATCA NpeanovTUTeNb-
HbIMU ON9 NpUMeHeHnsa. He pekomenayeTca gonyckaTb TeMnepartypy OTBEPXAEHUS NOKPbITUS Bbille MaKCu-
MallbHOro 3Ha4YeHUs TemMnepaTypbl XpaHEeHWs nnaTbl UM KOMMOHEHTOB.

9 Bbibop o6opyaoBaHUA, MTHCTPYMEHTOB N MEeTOA0B A0PabOTKM

9.1 ObWwKMe NonoXxXeHUs

CyLlecTBeHHbIMU hakTopamMn NPU UCMONb30BaHUN KOMMNEKTa 0bopyaoBaHUa AopadboTKM ABNATCA creay-
oLmne:

a) He pekoMeHayeTCAa UCNOMb30oBaTh 0O0OpyaAOBaHME, NPpeacTaBNAOLLEe ONACHOCTL As1 3A0POBLA UMK Y-
PO3Y XKU3HWN OMepaTopoOB;

b) He pekoMeHayeTCs1 UCMONb30BaTL 0OOPYyAOBaHNE, KOTOPOE MOXKET HAHECTU NMOBpEXAEHNE:

1) nopabatbiBaeMOMY KOMIMOHEHTY,

2) cocegHNUM KOMMNOHEHTaM,

3) nevyaTHoOW nnare;

C) pekoMeHayeTcsl, YToObI 000pPYyAOBaAHNE MMENO BCTPOEHHLIN NOACTPEB A1 YMEHbLLEHNSI TepMoyaapa;

d) pekomeHayeTcs, UTobbLI 06opYyaAoBaHKE ObINO NPOCTLIM B 3KCNNyaTaumum n Tpedoano MUHUMAaIbHON KBa-
nupuKaunm nepcoHana;

e) pekoMmeHayeTcsl, 4Tobbl 0bopyaOBaHME COCTOSANO U3 OQHOMo YCTPOWUCTBA ANS yaaneHUs U 3aMeHbl KOM-
noHeHTa, AobaBneHus N yaaneHus Npunos;

f) pekomeHayeTcs, YTObbI 0O0pYyAOBaHME obecneyrBano MMHUMaNsHOE BpeMst A5l BbINOHEHUS onepaLni
O0pPabOoTKN;

g) pekoMmeHayeTca NPUMEHATb UHCTPYMEHTLI C pazMepamMin, NoaxXoaALLUNMU K NOTHOCTY YCTAaHOBKU KOMIMO-
HEHTOB MNeYaTHOro yana;

h) pekoMmeHayeTcs, UToDbI B KOMNNEKT 060pyAoBaHUA BXOAWN BaKyYMHbIA NMUHLET ANs1 yaaneHUs KOMMNo-
HeHTa nocne onnasneHnst n/nnu paspyLleHns KNneeesoro coeanHeHUs.

9.2 CooTBeTCTBUE OOOpPYAOBaHNA AOPAOOTKM NpeaBapuUTenbHbIM TpeboOBaHUAM K KOMMOHEHTaM U
ne4vyaTtHou nnarte

9.2.1 ObLiKne nonoXxeHUs

[1pn aopaboTke 0ObIYHLIX NasiHbIX coeAWHEHNW BbIBOAOB KOMMOHEHTA C MOHTaXOM B CKBO3HbIE OTBEPCTUS
ans padboTbl ¢ afieMeHTaMn Hanbosee pacnpocTpaHeHHbIX TUMOB NOACKUAYT NasifibHUK U BaKyYMHbIA UHCTPYMEHT
ana yaaneHust npunos. [nst TeXHonormm NoBepXHOCTHOMO MOHTaXKa OTCYTCTBYET YHUdMLUMpOoBaHHOE 0Dopya0Ba-
HUe, KOTOpOoe BLINMOMHAET onepaunmn gopaboTKM Ha KOMMOHEHTaX MOBEPXHOCTHOrO MOHTaXa BCeX TUMNOB peHTa-
OenbHO 1 ©e3 HaHeceHWs yllepba nx HageXHocTWu. [pu BeIDOpe 0bOPYAOBAHUSA MOHTAXHUKUA UMEROT NpaBo
OonblUe y4nTbiBaTb OAHW TpeboBaHUSA, YeM ApPYrne, B 3aBUCUMOCTU OT 0bnacTn NpUMeHeHUa naaenma n aen-
CTBYHOLLNX MPUopUTeTOB. [NpUMepbl yYnTbIBAEMbIX MPUOPUTETOB — CMACEHUE!

a) nevaTHoro yana nobdon LeHoW;

D) KOMNOHEHTA MO NPUYMHE ero BbICOKOU CTOUMOCTU UMY HEBO3MOXKHOCTU 3aMEHBI;

C) NeyaTHOoW nnaTtbl U KOMMNOHEHTA AS19 NOBTOPHOro NPUMEHEHNS UITX aHanuaa.

[na kaxxaon aopaboTky, peMOHTa UM MOAEPHU3ALMN MOXKET TpeboBaTLCS! MHOTO pa3HbIX MHCTPYMEHTOB, a
TaKkKe MHOXECTBO pa3HbIX Hacaaok. Belbop MeToa0B, MHCTPYMEHTOB 1 060pyAoBaHUA A0paboTKM 3aBUCUT OT
psaa pakTopoB. aHHble hakTopbl paccMoTpeHsbl B 9.2.2 — 9.2.4. PucyHok 5 nokasbiBaeT npuMep npoueaypsil
yvaoaneHusa kopnyca SOIC.
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PucyHok S — lNpumep npoueaypsl yoaneHna kopnyca SOIC

0.2.2 Bbibop B 3aBUCMMOCTM OT TUMNA KOMMNOHEHTA Ha nNeYaTHOM nnare

Ka)Xablv TUN KOMNOHEHTa UMeEeT OAWH U HECKOSbKO MeToA0B AopaboTku, Hanbonee noaxoaawmx ans nx
voaneHusa. Hanpumep, MHOroBbLIBOAHLIE YCTPOUCTBA, TakKue, Kak NnacTMacCcoBbLIE KBagpaTHLIE MMOCKUE KOpy-
ca (QFP), Hauny4wmnm obpasomMm obpabaTtbiBaloTCA ra3oCcTpyMHbLIMU, MH(PPaKPACHLIMW YCTaHOBKaMW UMK YCTa-
HOBKaMM C HarpeTbIMU 3MeKTpoAaMu U3-3a TOro, YTO OHU yAAnAT KOMNOHEHT B Xo4e OAHOW onepauuu.

["a30BbLIN NAANbHUK UK HarpeTbin NUHUET 6onee ynobeH ana yaaneHus NnpocToro Ymn-pesmncropa. O4YeHb
4yacTo BblIDOp TpebyeTcsa genaTtb nog BNMaHUEM (akTOpoB, HE OCHOBLIBAsACb HA Ny4LUEM TEXHOSONMYECKOM
BapuaHTe, HanpuMmMmep Hanu4ns MHCTPYMEHTOB UKW HEYAa4HO 3aNn0XeHHbIX B KOHCTPYKUMIO OrpaHU4YeHUU Ha pac-
CTOAHUA MEXAY KOMMNOHEHTaMW.

0.2.3 Bbibop B 3aBMCMMOCTU OT Marepuana neyaTtHou nnarhbl

Tvn ncnonb3yemoro Matepuana nedatHou nnaTthl OKasbiBaeT ABa OCHOBHbLIX BO3ENCTBUSA HA BLIDOD METO-
0a nopaboTku.

a) Ans CrNoucTbIX MNTACTUKOB C HA3KOWU NPOYHOCTBLIO Ha OTPbIB Meaun, Taknx Kak PTEF (TednoH), pekomeHay-
eTCH, YTOObI MHCTPYMEHT M KOMIMOHOBKA Nnartbl NpeaycMarpusBarniv BO3MOXHOCTb HabnogeHna 3a pacniaBrieHU-
eM coeauHEHUN KOMIMOHEHTAa 40 €ero yaarneHus;

b) Ans nnat ¢ 6onbLOoN TENNOBOM MacCOWU, TaKMX KakK NnaTbl C METANNMYeCKOW cepaueBUHON UNU NNaThl C
3eMIsHbIMK cnosiMyn 6OnbLLIOK NNoLLLAaan, BO U3bexaHne NpuMeHeHUs MHCTPYMEHTA C BbICOKOW CKOPOCTLIO Harpe-
Ba pEeKOMeHAyeTcs NpUMeHsTb HEDONbLLIME HarpeBaTenu ans obecneveHus odLLero Nnoaorpesa.

9.2.4 Bbi6bop B 3aBUCUMOCTU OT KOHCTPYKL MU NNaTbl U NPOLECCOB Nauku

[leyaTHble yanbl, nponasiHHbie BONTHOW NPUMNOA, CoOaEepXaT KOMMOHEHTHI, NMPUKINeeHHbIe K nevaTtHou nnare. B
3TOM Criyyae MHCTPyMeHTam AopaboTku TpebyeTtcs obecnevunBaTb NOABOA AOCTATOUHOIO TeNNa Ans pacnnaene-
HUSA NPUNOA U CMSAMMEHUSA KIneq nepen, TeM, Kak NO3BOSNUTbL NONEPEYHOMY MOMEHTY CUTbl MOBEPHYTb KOMMOHEHT U
pa3pyLIMTL cuenneHune. [ns neyaTtHbIX y3noB 0e3 NpUKNeeHHbIX KOMMOHEHTOB, HANPUMEP KOHCTPYKLIMA C NpUMe-
HEHWEM Nanku METOAOM OMNNaBnNeHus, Takue BO3MOXHOCTU MHCTPYMEHTA He TpebyloTca. B AaHHOM cnyyae aocTa-
TOYHO HaHECTU onioc 1 pacnnaeBnTb Npunoun. Prnioc odbecnevynBaeT 4OCTATOUHYIO Nepeaady Tensa, a Takke yMeHb-
LLaeT obpazoBaHne okcuaa.

B ne4yartHbIX y3rax ¢ yctaHOBKOW KOMMNOHEHTOB NOBEPXHOCTHOIO MOHTa)Ka Ha 0benx ctTopoHax Tpebyercs
KOHTPOSIMPOBAaTL NpoLuecchl 4opabdboTKu Ang npeaorspalleHusi NoBpeXXaeHna coeguHeHumn nnm notepy KOMNOHEH-
TOB, pa3MeLLEHHbIX Ha 0bpaTHOW CTOPOHE NPSAMO HAaNPOTUB ONNaBNSEMbIX KOMNOHEHTOB, a TaKKe COCEAHNX KOM-
NOHEHTOB. B HEKOTOPLIX CNyvasaX peKoMeHAyeTCcs NPOeKTUPOBaTh NevaTHbIA y3en ¢ IPUMeHeHUEM Krnes Ha OqHOW
CTOpPOHE faxe And ne4varHbiX y3rioB C Naukon METOLOM ONsiaBfieHns. 3TO He NPeaoTBpaTUT HeXenaresrbHoe
NOBTOPHOE OnJiaBfieHne coeauHeHun N NocneayoLwnun poctT MHTEPMETAaNIMYECKOro Cnos, HO NPeaoTBPAaTUT Bbl-
nageHue KOMMOHEHTOB C NNarTbl.
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Bce ykasaHHble paKTopbl y4TeHbI B Tabnuvue 1 ¢ gaHHbIMKY O NPUMEHEeHNU peKoMeHayeMbIX CpeacTB Aopa-
OOTKM C y4eTOM TUMa KOMMNOHEHTOB. Ha pucyHKe 6 nokasaH npumep yaaneHuda komnoHeHTa BGA ¢ npuMmeHeHneM
1Moo rasoBoro, NMM6O UHPPaKpPacHOro KOHBEKLMOHHOIO Harpeea.

Tabnwuua 1— PekomeHgyemoe o0bopyagoBaHne anst KOMMNOHEHTOB Pa3HbIX TUMOB

Tun KOMNOHEeHTAa

MHCTPYMEHTHI MaccUBHLI

BGA SOIC PLCC QFP | CLLCC SOD SOT Yun MELF ¢ BbIBOLAMM

MuHunaTtopHble
NasiIbHUKW

(25 Bt nnn 30 Bt —
anameTp —

0o 2 mm), cm. 10.2

A B, | A% B* | A% B7,
C

A, B,
C,D

[TasgnbHUKK
YrpaBnsieMoro —
Harpeea, ’
cMm. 10.3

A B, | A% B* | A%, B",
C,D C,D C,D

[ a30Bble

NasanbHUKW, —
cMm. 10.4

Harpertbin

NMUHLUET, — — — — — A A A A A
cm. 10.5

[1asgsnbHUKKM CO

cneunanbHbIMU — A A — — A A A A A
HAKOHEYHUKaMMN,

cm. 10.6

[ a3oBbIe

YCTaAHOBKM A, B

aopaboTKu,
cm. 11.2

POKYyCNPOBAHHOE

NHPPpaKkpacHoe — A B A B A B A B A B A B A B A B A B
obopyaoBaHue,
cm. 11.3

ObopygoBaHue ¢
TepMmogamu, — A B A B A, B A A A A A A
cm. 11.4

JlazepHoe
obopyaoBaHue, — A, B — — — — — — _ _
cm. 11.5

[TpunmeuaHwne: A— yganeHue kKomnoHeHta, B — 3amena komnoHeHTa; C — pobasneHne npunos;
D — yaanexHue npunos; * — HepeHTabenbHo.
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Bo3ayLluHble nnu rasoBble
CUCTEMbI J0pPaboTKK
Tenno HanpaBngaeTca Yepes HacagKy
NnKn 3akasHoe npucrnocobneHune,
COOTBETCTBYOLLEE KOHKPETHOMY
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NK KOHBEKLUMNOHHbLIE CUCTEMBI
A3nyJaloT aHepruio Harpesa
N3 POKyCcnpyemoro namnoBoro afieMeHTa
Hapg, npeaHa3Ha4YeHHbIM K gopaboTke
YyCTPOUCTBOM
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PucyHok 6 — lMpumepsbl yoaneHus komnoHeHTa BGA ¢ npuMeHeHnem BO3OYLLHOrO,
ra3oBOro UNU MHMpakpacHoOro KOHBEKLNOHHOro HarpeBsa

10 UHCcTpyMeHTbI 1 MeTOoAbI PY4YHOU AO0PadOTKMN

10.1 O6wme nonoxeHus

[1aHHbIV pa3gen oxBaTbIBAeT TONMbKO OCHOBHbIE py4YHble MeToabl. [nsa kaxkaoro Buga oopadboTkn, ONMMCaHHO-
ro B pasgenax 4—=8, B tabnuue 1 ykazaH pekoMeHAYEMbIN MHCTPYMEHT ANsi BCEX LLUMPOKO UCMOSb3yEMbIX TUMNOB

KOMIMNOHEHTOB NOBEPXHOCTHOIO MOHTAXXA.

10.2 MUHnaTIOpHbIE OObIYHbIE (C HAKONNMEeHUeM 3Heprum) naanbHUKU

[laHHble NassNbHUKN UMEIOT ManeHbKne HaKOHEYHUKM C MaKCUMarbHbIM AMaMeTPOM Xara 2 MM U HU3KOW
HaKOMIEHHOM TennoBoun aHeprnen. OHM NO3BONAKT NPOBOAUTL Oe30nacHyo JopaboTKy reoMeTpU4eckmnx hopm
MarnbIX pa3MepoB, HAXOAALLMXCS Ha NeYaTHbIX NnaTax ¢ NOBEPXHOCTHBIM MOHTaXXOM, N KOMNOHEHTOB, Hanpumep

3a CHEeT COoKpallleHUsi pUCKOB TepMoyaapa (PUCYHOK 7).

[lpumeHeHne TepmoperynupyemblX MasibHUKOB MOLLHOCTbIO
20 nnn 30 BT aBnseTcs cywlecTBeHHbIM pakTopoM. TemnepaTypy pe-
)XMMa XOJIOCTOro Xxo4a pPeKoMeHAyeTcHa ycTaHaBnuBaTh B rnpegenax
(260 £ 20)°C c neproanyeckomn npoBepKon TeMmnepaTypbl HAKOHEYHUKA,
NMOCKOSIbKY OHa UMEKT CKITOHHOCTb K BonbLunm pazbpocam BO BpeEMS
paboTbl. Paboume ycrioBmns tTemnepaTtypbl NasgnbHUKA, NUCTONETa-pac-
NbIINTENA N T. N. BbIOWMPAOT COpasMepHO, B 3aBUCMMOCTU OT Matepua-
rna npunost U KOMMNOHEHTA, noanexatiero obpaboTke.

[MTpumedyaHune—Ilpn gopadboTke HEOOMbLLUNX KOMMNOHEHTOB, YbU
Kopnyca caenaHbl U3 TepMonnacTuyHoro martepuana, obbl4HO UMEIOLLEro
Toukn nnasneHna mexay 270 °C n 280 °C, pekomeHayeTca npeaycmaTtpu-
BaTb TeMnepaTypy HakOHEeYHUKa HEMHOrO HMXe yKas3aHHbIX 3Ha4YeHUN.

Be3BbIBOAHbBIE KEPAMMYECKME YNM-KOHOEHCATOPbI N YMM-PE3NCTO-
Pbl MOXHO YOanATb NyTEM NPUNOXEHNSA HAKOHEYHWKA ropsaYvero nasb-
HUKa K LLeHTpanbHOW YacTy Yymna (TONbKO ANS yaaneHus 1 ytunusawmm)

PucyHok 7 — MunHmnaTiopHbI
OObIYHbIN NasafbHUK
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h, Korga oba coeanHeHUs onNnaBATCA, MeTaNIMYECKUM NUHLIETOM NOAHSATEL Kopnyc. [ns KOMNOHEHTOB, NpUKpen-
NeHHbIX KneeM, TpebyeTca codeTaTh BpallleHWe ¢ ABMKeHeM BBepX. Onepavluto pekoMmeHayeTcd paccMaTpuBaTh
Kak paspyLliaroLlyio gng Bcex Yin-KkoMnoHeHToB. CyllecTBEHHbLIM pakToOpPOoM SIBNSIETCA TO, UTO OHU HEe NMPUMEHSI-
IOTCA MOBTOPHO. XOTS AaHHbLIA MeTod NPaKTUKyeTCs1, OH He pekoMeHaoBaH Ansl MPUMEeHeHUs.

KopnycHble YCTPOWUCTBA C NEHTOYHBLIMU UMW MPOBONMOYHLIMU BbIBOAAMW yAANATCS NyTEM onnaBneHUs
Kakgoro coeanHeHWa no odepean, oTrnbaHnua U oTpbiBa Kaxkgoro nocneaylollero Beloda ¢ neYyaTHoOW nnaThl,
oKa Bce He ByayT NoAHSAThI. YCTaHOBKa € BaKyyMHbIM MUHLETOM UNU NMUHLIETOM 6ONbLLIOTO pa3Mepa UCMOMNb3YET-
cA ANd yaaneHua kopnyca KoMmnoHeHTa. aHHbIM MeToa sIBNSIeTCs TakkKe paspyllarollum n HepeHTabeneH ang
kopnycoB PLCC. B HekoTopbIX cnydasax MoXeT noTpeboBaThes nepea 0CHOBHOW onepaunen yaanmTb U30bITOK
npMNosa ¢ oTaAeNlbHbIX coegUHEHUIW C MOMOLLBIO MUHUATHOPHOIO BakyyMHOTo NasgnbHUKa N MegHOW OnneTKH.
[na pobaeneHUsa nNpunoga pekoMmeHayeTcs NpUMeHATb NPOBO4 C cepaeyHUKOM 13 dofiroca U OaHOXMUNbHbI
npoBod DONLLUOMO CeYEeHUS.

10.3 lNaanbLHUKKM ynpaBnAaeMoro HarpeBa

B KOHCTPYKUUIO AaHHbIX MasfIbHUKOB BBeAeHbl HebonblUe HarpeBaTesnn, BCTPOEHHbIE B HAKOHeYHUK. Ha-
rpeB HaKOHEYHWKa peryrinpyeTca asToMaTUIeCcKn. QHeprust oTonpaeTcst TONbKO NpY HeCbXoANMOCTK noaaepxa-
HUA TemMnepaTypbl HAKOHEYHWKa yCTaHOBKK. OgHako, sIBNSAChE NasfibHUKaMW ¢ HaKoneHHOW 3Heprmen, oHu
MOTYT NPUBECTU K ObICTPOMY HarpeBy, U UX pekoMeHaOyeTCA NPUMEHATL C OCTOPOXKHOCTLIO NMPY 3aMeHe KOMMNO-
HEHTOB, YYBCTBUTENBHLIX K TeMnepaType NPUKOCHOBEHUA, HAaNpUMep KepaMnyeckUxX YUN-KoHaeHCaTopoB.

YaoBneTBopuUTesibHas namka ocyllecTBNAeTCs Npu bonee HU3KUX TeMnepaTypax HakoHevYHWKa, Yem npu
paboTe ¢ 0ObIYHBIMU NagNbHUKaAMW. 3TO genaeT AopaboTKy MeHee YyBCTBUTENBLHOW K AEUCTBUAM onepaTopa U1
coKpallaeT pUCK TEMNJIOBOIo NoBpPeXXaAeHUs neYyaTHOW nnatbl U KOMMNOHEeHTA.

[TasanbHNKKM yNpaBnaeMoro Harpesa ropasfgo ObICTpee HarpeBaloTCH U OXNaXaarTCcs, YTo No3BONAeT Oblc-
TPO U3MEHATEL COCTOAHMUA HakoHeYHUKa. M3-3a cnocobHOCTU caMmoperynnpoBaHs 0anH HaKOHEYHWK MOXKET NMpu-
MEHATLCA AN LUMPOKOro AnanasoHa KOMMOHEHTOB U COCTOAHUI TENNIOBOU Macchl neYaTtHou nnatbel. OaHako Ans
NyYLLKMX pe3ynbTaToB NMpu padoTe ¢ KOMNOHEeHTaMU NOBEPXHOCTHOIC MOHTaXa MMeeTcd Habop cnelnanbHO CKOH-
CTPYVPOBAaHHbLIX HAKOHEYHUKOB, BMJ1I0Th A0 84-LUTbIPLKOBLIX KOPNYCOB. bonbline HakoHEeYHUKN MOTYT ObITb Me-
Hee apPeKTUBHBIMK, YeM ManeHbkne. OHN YyMeHbLUaT BU3yanbHbIA AOCTYN K COeAWHEHUIO, a BO BpeMs yaane-
HNA KOMNOHEHTa BHOCST PUCK TOrO, YTO ONepaTop MOXKET NOAHATE KOMMOHEHT CNULLIKOM paHO U OTOPBAaTbL NMPOBOA-
HUK MU KOHTaKTHYIO NNowlagKy ¢ nedyaTHoOM nnaThbl.

10.4 BozaywHble UNU rasoBble NasnbHUKIA

Bo3ayliHble UK ra3oBble NasinbHUKU ABNATCA HEOONLLUUMN PYYHBIMU UHCTPYMEHTaMK, KOTOpble pachbl-
NS0T yrpaBnseMbl MOTOK HArPEeTOoro rasa, 0bbIMHO BO3AyXa. [lJaHHasi CTpys A0CTaTOYHO TOHKAsA ANg HanpaBe-
HAS Ha oTAenbHbIe cCoOeagUHEHNUS, U NPW ee NPUMEHEHUN pekoMeHayeTCs NoJaBaTh AOCTAaTOYHO Tenna ans ux
onnaBfieHUd, Ha 04HO 3a ApyruM. X MOXHO NpUMeHsITE Anda AopadboTkM Bcex BUAOB. KpomMe BO3AYLLUHbIX MNasaib-
HUKOB MMEIOTCA NMopTaTUBHLIE NasinbHUKK, 3apsXaeMble OyTaHOM.

[1na yaaneHus KOMMOHEHTOR € BbIBOAAMU KaXKabI 0TAENbHbIV BbIBOA TPebyeTcsl onNaBfATb U C MOMOLLBIO
MMHLIETA NONMHOCTBIO OTrMDAaTh BBEPX OT KOHTAKTHOW NnoLlagkn ans npeaoTepalleHnst NOBTOPHOMO 0bpa3oBaHUS
coeanHeHus. Nocne obpaboTKkn TakMM cnocobOM BCeX BbIBOAOB YCTPOUCTBO MOXHO yAanuTbe OObIMHBIM U
BaKyYMHbIM MAHLIETOM.

[N MHOTOBbLIBOAHLIX KOMMOHEHTOB, KaK U B crydae NpUMeHeHNs MUHUaTIOPHOMo NasanbHMKa, MeTod ABMsi-
eTCH OYeHb MeANneHHbIM, HO AONYCTUMbIM B CUTYaLUSAX, KOrda OTCYTCTBYIOT Apyrve, bonee yaobHble cnocoodbl.
BosaylwHble N ra3oBble NasifibHUKM He Bcerga npurogHsl Anga yganeHusa 6onbLIKUX 0e3BbIBOAHLIX KOMMOHEH-
TOB, TAKUX KaK bonbLune Kepamuyeckne Ynn-koHgeHcaTopbl unn CLCC.

[Tpn NpUMeHeHUU UX Ha HeBONbLLUKX YCTPOWUCTBAX, TakMX Kak KepaMnyecKkme Ynnbl U MmaneHbKUe Koprnyca
C BbIBOAaMW, UMeeTCs BO3MOXHOCTb pacniaBnATh BCe coeaAnHeHUs cpasy nyTemM ObICTPOro nepemMeLleHnst CTpyr
C OQHOW CTOPOHLI Ha ApYryto No BCeM BbIBOAaM KOMMNOHeHTa. a3 pacnpocTpaHseTcs B pa3Hble CTOPOHbI, Koraa
nonagaeT Ha nevaTHyo naTy, No3ToOMYy pekoMeHayeTcs NpUHUMaTL Mepbl NpeaoCTOPOXKHOCTU BO U3DeXaHue
neperpeBa cocegHVX KOMMOHEHTORB U cAyBaHUA ManeHbKUX YMN-KOMMNOHEHTOB C NeYaTHOW NnaTthkl Nog AeUCTBUEM
CTPYMW.

[na nobasneHna Nnpunosa pekoMmeHayeTcHa NPUMEHATb NasdnbHY0 nacty U TabneTkn U3 Npunos, BMECTO
NPOBOMNOYHOTo Npunos. [Ana yaaneHns npunoa TpebyeTtca YncTas, XopoLlero kadecTsa MegHasi onnetka v donitoc,
HaHeceHHbIN Ha coeauHeHus. [ns yaaneHus nibbiTka NpUnos ¢ coegmHeHU ManeHbKUX KOMMOHEHTOB C BbIBO-
OamMy MoXeT ObITb AoCTaTOYHbIM NPUMEHEHNE cnerka CMOYeHHOro HakoHevYHKa, HO AaHHbIA MeToa He PeKOMEH-
ayeTcd NPUMeEHSTb ANs YAM-KOMMNOHEHTOB.
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3aMeHy KOMMOHeHTa gonyckaeTcd NpoU3BoAUTL CHavana go3npoBaHHbLIM pacnpegeneHnemM nasanbHOM Na-
CTbl HA KOHTaKTHYI0 nnowaaky (nocagovyHoe MecTo KOMMNOHEHTa) € MOMOLLbHO MHEBMAaTUYECKOro LUnpuLa, nocne
Yyero BPYyYHYH YCTaHOBUTE KaXKabI KOMMOHEHT U NUOO0 oNNaBUTL Kaxkaoe coeguHeHne no ovepeau, nbdo npobe-
raTb CTpyen ans onnaBneHns BCex coeaHeHN Ha ManeHbKUX KOMMOoHeHTax ogHoBpeMeHHO. 118 MHOTOBbLIBOA-
HbIX YCTPOWUCTB gaHHbIM MeTod O4YeHb MeaneHHbIA, HO OH AOMNMYCTUM B TeX cny4dadax, Korga oTCyTCTBYIOT gpyrue,
bonee yaobHbIe cnocobbl.

10.5 HarpeTbin NnuHUeT

HarpeTbl NTMHUET No NPUHLUKNY AeUCTBUA MOXET ObIThb aHanorMuYHbIM NasgnsHUKY € NPSIMbIM HarpeBOM UMK
MOXXET UCNOJIb30BaTb MeTod HaKonnNeHHOoW aHeprun. NnHueT nmeeT MeTannnyeckne Hacagkum cneunanbHOW
doopMbl, KOTOPbLIE NPOBOASAT TOK ANA reHepaunm Tenna Ha ero HakoHe4YHMUKax, Ho AaHHbIWA TOK HE NPOXoAuUT Yepes
aopabaTtbiBaeMoe YCTPOUCTBO. HarpeaHne MOXET OCYLLECTBNATLECA UMMNYNbCHLIM MU NOCTOAHHBIM TOKOM.

[TyTem cLuenIeHUs KOHLOB ABYXKOHTAKTHOIO KOMMOHEHTa C HakOHeYHUKaMK NMUHLIeTa TenJsio nepegaeTcs B
coeguHeHUs ans X oAHOBPEMEHHOro onflaBneHns, YToObl MOXKHO ObINTO MOAHATL KOPNYC A0 oxXNaXaeHUs npu-
Nosi U NOBTOPHOIo obpasoBaHnsa coeguHeH. OCHOBHOE NMpenMyLLECTBO 3aKTioYaeTCcd B TOM, UTO AaHHAada onepa-
LA paccyuTaHa Ha paboTy ogHOU PYKOW. OTO 03HAYaeT, YTO MHCTPYMEHT OYeHb NoaxoauT Ana AopaboTKu Npur-
KneeHHbIX KOMMNOHEHTOB, KOTopble TpebyeTcsa noBopadMuBaTte NpUbdnnanTensHo Ha 90° anga paspyLleHns Knegq noc-
ne pacnnaBfieHUda nasiHeIX coegnuHeHNn. PekomeHayeTcs NpoekTUpoBaTh NeYaTHYo nnaTty Takum obpasom, UTo-
Obl OCTaBanoch 4OCTAaTOYHOE NPOCTPAHCTBO ANA AaHHOW onepaLuui.

HepocTtaTkamMun gaHHOro MHCTPYMeHTa ABNATCA: 3aTpyaAHEeHHoe HabnogeHue 3a pacniaBieHUeM npunos
N PUCK CITULLKOM OLICTPLIX AENCTBUX HEONLITHOMO onepaTtopa. B pe3ynbTate KOHTaKTHbIE NoWaakm MoryT ObITh
OTOpPBaHbI OT NevYaTHOW NnaTthl BO BpeMsi 0AHOBPEMEHHOIO BbINMOIHEHUSA NOBOPOTA M NoAbeMa KOMMOHEHTa.

HarpeTbi NMHUET noaxoanT ans yaaneHust ManeHbKUX MHOrOBbIBOAHbLIX KOMMNOHEHTOB, HAaNnpuMep LLecTU-
BbIBOAHbLIX. [locne HaHeceHUA ornoca Ha coeguHeHUa npoleaypa yaganeHua Takasl XKe, Kak paHee onvcaHHagd
0151 ABYXKOHTaKTHbLIX KOMMOHEHTOB.

[TononHeHWe, AONONHEHWE N yaaneHne Npunost npakTuyeck HEBLIMONMHUMbI C UHCTPYMEHTOM AaHHOro
TUMAa, NO3TOMY UX pekoMeHAyeTCs BbINOMHATL C MOMOLLBH ACNONMHUTENbHbLIX MeToaoB. aHHbIM MIHCTPYMEHT He
pekoMeHayeTcs NPUMEHATL ANA 3aMeHbl TaKUX KOMMNOHEHTOB, Kak TeNJ1I04YBCTBUTENbHbIE YMAN-KOHOEeHCaTOPbI, U3-
3a pucka TepMoyaapa.

10.6 NasnbHUKK co cneunanbHbLIMU HAKOHEYHUKAMMW

2T0 0ObIYHbIE NasNIbHUKM ¢ HAKOMNEHHOW SHeprneu, ocHalleHHble cneuyanbHbIMA CMEHHbIMU HAKOHEYHW-
KaMW, KOTopble NoaxoaaT ana paboTbl ¢ orpaHU4YeHHbIM Aana3oHOM CTaHOapPTHLIX KOPMYyCOB KOMMOHEHTOB MOo-
BEPXHOCTHOrO MOHTaxXa. MIMeloTcA HaKOHEeYHUKU Ang paboThbl ¢ 0onblLIen YacTbio CTaHAapPTHLIX KepaMn4yeCcKnx
YMN-KOMMNOHEHTOB (pe3ncTopamMu, koHaeHcaTopamin), kopnycamu MELF, SOD nnn SOT 1 HekoTopbIMKU ManbiMu
kopnycamu (SOIC n TSOP).

NHorga noTpeduTenm NpUKpennsoT NX K HeOONbLUWM CTOWKaM CBepJIUIbHBLIX CTAaHKOB AN1s1 NoaaepXXaHus
COoBMeLleHUda No ocam X—Y, obecrneyeHud nydllero ynpaeneHmns HaxKUMOM BHU3 YU COXpaHeHUda KoMnaHapHOC-
TU NepegHeun NoBepPXHOCTU MHCTPYMEHTa ¢ nevaTtHoW nnaTton. PekoMmeHayeMbI guanasoH TemMnepaTypbl HakoHeY-
Huka cocTaensaeT (260 + 20) °C. Pabo4ne Temnepatypbl NasinbHWKa, NUCTONETa-pacnbINnUTeNsa U T. n. BblOMpatoT B
3aBUCUMOCTU OT MaTepuana Nnpunost 1 KOMMoHeHTa, noanexatlero obpaboTke.

HekoTopble N3roToBUTENM NpeanaratoT HakoHeuHnk ansa kopnycoB PLCC manbix paamepoB (40 84 LTbIpb-
KOB). HakOHEYHUKN MOTYT NPUMEHATLCS ANA NPUNOXKEHUS BpallaroLlero MoOMeHTa Ha NPUKNeeHHbIe KOMMOHEHTh
BO BpeMs pacnnasiieHnsa npunod. OgHako TpyaHo HabnwaaTte pacnnasneHue U3-3a rnyorHbl BbleMKU HaKOHEY-
HUKa 1 BDTM30CTU coceaHMX KOMMOHEHTOB. BBMAY HEBO3MOXHOCTMU TOYHO 3HATL, Korga npunou pacnnaBfieH, He-
0bX0aNMO 0CODEHHO OCTOPOXKHO AEUCTBOBATEL BO N3DeXXaHWe OTPpbIBA KOHTAKTHbLIX NNOLLAA0K ¢ NnaTbl Npyu paboTe
C TakKuMU maTtepuanamu, kak PTEF (TepnoH), KOTOpbIK UMeeT HU3KYHO NPOYHOCTL NPU oTpbIBe. [Ana yaoaneHus
NpUNoga Hacagku UMHCTPYMEHTOB DoJiee BbICOKOro KavyecTBa ocHallalTCcAa BakyyMHOW MPUCOCKOW ANa nogbeMa
Kopnyca no AOCTMXKEeHUW TeMnepaTypbl onfiaBlieHUs.

[lobaBneHWe v yaaneHue npunoga npaktuyecku HeBbINOTHUMO MHCTPYMEHTOM AaHHOTo TUNa, U AaHHbIe
ornepauun pekoMmeHayeTcd NpoBoAUTL 3apaHee 1 ApyrnM MeTogoM. He pekoMmeHayeTcst NPUMEHATE AaHHbIA MHCT-
PYMEHT AN 3aMeHbl KOMMNOHEHTa, HO ero MOXXHO UCNONb30BaTh NPpU KpaHel HeobXoANMOCTU, eCl HUYEro
OPYroro HeT, B criyvae ero npuMeHeHna MoXeT noTpeboBaTbCcda HekoTopaa gosogka. daHHble nasnbHUKU YMEHb-
LLaloT BU3yanbHbIA OCTYN K coegUHEHUIO 1 BO BpeM4 yaaleHUs yCTPOUCTBa BHOCAT PUCK OTOPBAThL AOPOXKKY UMK
KOHTaKTHYI0 nNnowagKky ¢ nnaThbl, T. K. onepaTtop MOXeT CMUALLKOM paHO NOAHATL KOMMOHEHT.
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11 MexaHu3npoBaHHble U NporpaMmmMupyemMblie YCTAaHOBKU AOPabdoOTKN

11.1 O6LWMe NnonoxXeHUs

[1na kaxxgon paboTel, oniucaHHOW B pasaene 8, B Tabnuue 1 npruBegeHbl pekoMmeHayemoe MexaHU3npoBaH-
HO€e UK NporpaMmMmupyemMoe obopyaoBaHe 1 MHCTPYMEHTLI A0PaboTKN KOMNOHEHTOB NOBEPXHOCTHOMO MOHTaXa
BCEX LLMPOKO MPUMEHAEeMbIX TUMNOB.

11.2 M'a30Bble YCTAaHOBKU A0PabOTKHU

[[@a30Bble YCTaHOBKM A0paboTKM NpeacTaBndaAoT cobon HacToNbHOe 0bopyaoBaHmne, cnocobHoe pacnpeae-
NATb NMOTOK HArPeToro Bo3ayxa Unu rasa yepes Hacaaku Unmyepes pasgenuTtenbHble Nneperopoakn Ha BbiBOAb
koMnoHeHTa. OHU NpegHa3Ha4vYeHbl B OCHOBHOM AN MHOTOBbLIBOAHBLIX KOPNYCOB U CNOCODOHLI obecnevnBaTh Ha-
YallbHYI0 NMaKnky, a Takke yaaneHne 1 3aMmeHy KoMmnoHeHTa. PekomeHayeTca ns3berate NpUMeHeHUs MMCTONETOB-
pacnbluTenen agnga yaaneHus KpacouHoro NoKpbITUA, a Takke pydHbIX oeHOB A4nd BOJ10C.

Hacagkun obblMHO (POopMUPYIOT MaTpuuy U3 Habopa ManeHbKuX Tpybok B bnioke. Ana kopnycos PLCC
HacagKku 3arnbarTcsl BHYTPb OKOJTO CBOMX HAKOHEeYHWKOB AN HanpaBleHUd NoToKka Ha KOMMNOHEHT. [nga kopny-
coB QFP oHn HanpaBneHbl npamo BHK3. ObopygoBaHue € pasgennTtenbHbIMU Neperopogkamm gonyckaeT Nnpo-
XOXKAeHWe HarpeToro rasa yepes LeneBble OTBEPCTUS, KOTOPbIE COBMELLAKTCS C KOHKPETHBIMW psiAaMuy BbIBOAOB
KOMMOHeHTa. B 0boux cnyvyaax Hacaaku noaroHATCS K KOHKPETHBIM TUMaM U pasaMepam KOpnycoB, HO Ha HEeKO-
TOPbIX YCTaHOBKax MaTpuLUa And 0onbLIOoro ycTpoucTea gopabaTbliBaeT Manble Kopnyca Npu YCIoBUKU, UTO NMpu
NPOEeKTUPOBaHUM NeYaTHOM NnaTbl NpeayCcMoTPEeHO A0CTaTOuHOE NMPOCTPaHCTBO BOKPYr HEOONbLUMX KOPNYCOB ANA
OoCcTyna K HAM.

Brokn Hacaaok ABNSATCA CMEHHBIMU M He 0DsI3aTeNbHO MOTYT SIBMATLCA ObLICTPO3aMeHSIEMbIMIK, 3TO 3aBU-
CUT OT TUNa ycTaHOBKW. bonbluad YacTb YCTaHOBOK MMeeT BCTPOEHHbLIV HarpeBaTenbHbIW 3lTeMeHT U gobaBoYHoe
COMIo, YCTAaHOBNEHHOE Noa neYvyaTHOW nnaTton ana obecrnedyeHus npeaBapuTenbHOro Harpesa. B cnydasax npoe-
aeHnsa bonbLluoro ocbbema gopaboTky, peMoHTa N MoaepHM3aUnum MOXKHO peKoMeHO0oBaTh BCMOMOraTelbHbIN
aN1eMeHT HarpeBa: HarpeBaTenbHY NINTY UKW HarpeBaTenbHYo aspoguHaMmnyeckyro Tpyoy ¢ npodunem Hapa-
cTaHUa TeMnepaTypbl, NP1 KOTOPOM NpeaBapUTenbHbIA Harpes HavynMHaeTCH paHbLUe U TeM caMbIM NpeaoTBpalla-
eTcd TepmMoyaap npu nepeHoce nnaT Ha MecTo A4opaboTKN.

TemMmnepaTypa ropsayero Bo3ayxa U CKOpPOCTb NOTOKa pPerynumpyrtoTcs, onpegenasa spemMs onnasfieHus. B
CTPYMHOM TeueHne pa3MellaeTcd TepMonapa, U ¢ ee NoMOLLLIO perynmpyeTtcs MOLLHOCTEL B HarpeBaTenbHOM
anemMeHTe. CnnLLKOM MoLLHas KoMbOUHaUMa TeMmnepaTypbl U CKOPOCTU NOTOKa cNocobHa Bbi3BaTh OMNnaBl1eHne
coegVHeHU Ha BNMKHNX KOMNOHeHTax. Bo MHOIMMX ycTaHOBKax MMeeTcs TakkKe TauMep BbIKNOYEeHUSA NoToKa
ropsidero Bo3gyxa 4vepes onpegeneHHoe BpeMsa Ans npegoTBpalleHus neperpesa KOMNOHEHTa U neYyaTHOoU
nnarbil.

[TpoLecc MOXHO HabnogaTh Yepes DMHOKYNSAPHbLIM MUKPOCKON UK ACNONHUTENTbHO Yepes BUaeoKamMepy U
Ha aKpaHe MoHUTOopa. nsa KOMNOHEHTOB C MalbIM WaroMm U koMmrnoHeHToB BGA onTtudeckas cuctemMa UCnosibayeT
NPU3MeEHHbLIN MeToA, paspellarollnia TOYHO COBMeLLAaTb BbIXOAHbIE KOHTaKTbl KOMMOHEHTa WU KOHTaKTHbIE NIo-
LLaaKW.

[TouTK BCe CUCTEMbI UMEHT BCTPOEHHYIO BaKyYMHYIO NPUCOCKY, KOTOPYH MOXHO BKNoYaTe A4N18 nogbemMa
KOMMOHEHTa ¢ NevyaTHOW NNnaTkl, a HEKOTOoPbIE YCTAaHOBKN CHabXeHbl AaT4nkaMu UK NPYKUHaMK, MPpUKpenieHHbI-
MW K MPUCOCKe X MO3BONAKLWLKMMU el aBTOMaTUYECKM NOAHUMATLCA, eCrniA NPUNON Ha BCeX coeANHEeHUSAX pac-
nnaeneH. IMeoTcs HeCKOJTbKO KOHCTPYKTUBHbBLIX BAPUaHTOB CO BCNOMOraTeflbHbIM MaleHbKUM OAHOCTPYUHLIM
nassSibHUKOM AN NPUMEHEHUSA Ha OTAENbHbIX COeaANHEHUNSIX.

LOaHHbIM TN 0bopyaoBaHUA ABNAETCA OAHUM U3 MHOXKECTBa A0CTYMHbLIX, UCMOMNb3yeMbIX 4NA yaaneHUs U
3aMeHbl MHOTOLUTBLIPbKOBLIX YCTPOUCTB. PeKoMeHOyeTca HaHEeCTU XUAKUK oNiioc Ha Bce coeMHEeHNs, 3aTem
onnaBUTb coeAVNHEHNS ¢ MOMOLL LI COOTBETCTBYIOLWEW Hacagkn. Kopnyc KOMNOHeHTa 3aTeM NoAHUMAaeTC o C
MOMOLLLIO BaKyyYMHOW NPUCOCKNA.

Ecnu obopyaoBaHue He cCHabeHO OQHOCTPYUHBIM NaanbHUKOM, TO OHO HE MOXET NPUMEHATLCA AN HaHe-
CeHNAa ACNOSTHUTENBLHOro NpUNosa U ana yaaneHna n3dbiTka npunoga 6es onnaeieHuUsa Bcex coegmHeHui. Anga
3aMeHbl KOMMNOHeHTa (PUCYHOK 8) 0ObIYHO TpebyeTcd npeaBapuUTenbLHO HAHECTU NAaANbHYIO NacTy, TabneTky Npu-
nosa ¢ prrocomM Unn NoNMMUMMAHbIe KneeBble NIeHThl ¢ NoJiockamMu npunos. Ecnn B ycTaHOBKe MMeeTCHa OOHO-
CTPYWHbIN NagnbHUK, TO AN ACMONHEHUA Npunogd npegnovtutenbHee NPUMeHATL ero COBMeCTHO € nasaiibHOW
NacTou BMECTO NPUNOXKeHUSA MPOBONOYHOIo NPUMNost ¢ NOMOLLLIO 0bbIMHOMO NasinbHUKa. CM. Takke 10.4.
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PucyHok 8 — ['a3oBble yCTaHOBKM O0pabOoTKN

11.3 Pokycupyemoe uHgpakpacHoe obopypoBaHue

dokycmpyemoe nHdppakpacHoe obopynoBaHue COCTOUT U3 POKYCUPYEMOTO Jyda KOPOTKOBOMHOBOIO MHM-
PaKPaCHOro U3ny4eHusd, KonnmMmnpoBaHHOIO NN 3aLUTOPEHHOrO A1 CYXXeHUA nroLaam ero 4encTBuda 4o pas-
MEPOB OnsiaBnseMbiX COEAUHEHUN KOMMOHEHTOB. B 6oNbLUMHCTBE Cry4aeB MEeTO4 MOXHO UCMNOSIb30BaTh AN
NpoBeaeHUS onepaunmn NepBoHa4YanbHOM Nankuy, a Takke ang yaaneHmsa n 3aMeHbl KOMMOHEHTA.

N3-3a Takoro cnocoba nepeHoca Tenna npouecc ABnsieTca YyBCTBUTENbHbLIM K TENOBON MAaCCe U LBETY,
NO3TOMY KOMIMOHEHTbI ONpeaenieHHOro Tuna, Hanpumep YepHole nnactmkosble koprnyca NC, MoryT o4eHb CUIBHO
HarpeBaTbCs, €CINMN HE NPUMEHSAIOTCS cneumnarnbHble 3KpaHbl UM He UCMNOSb3YETCH MOBbILLIEHHAA CTENEHb Npeao-
CTOPOXXHOCTW NP HACTPOWKE N NporpammmpoBaHmnn obopynosaHnsa. O4eBmMaHO, YTO NocriegHee 3aMmeYyaHme He
ABNAETCA NpUHUMNUanbHbIM, eCrii KOMNOHEHT OyaeT BbIOpOLLEH Nocre yaaneHus.

[1na cokpalleHnsa BpeMeHN npoLecca pekoMeHayeTca NMbo OcHaLLaTh YCTAHOBKY NPOrpaMMmUpyeEMON CTaH-
LMen npeaBapuTenbHOro Harpeea, NMbo npeaBapuTenbHO HarpeBaTh NEYaTHYIO NiaTy BHE YCTAHOBKU N 3aTEM
ObICTPO NEPEHOCUTL €€ Ha YyCcTaHOBKY. PaboTta npoBoanTcs Ha nnatopme, CnoCOBHOM nepemMeLLaTbCs MO OCAM
X, Y. Llukn HarpeBa MOXeT nporpaMmmMmmpoBaTbCa A obecnevyeHna pasHbiX TeMnepaTypHO-BPEMEHHbIX MPOgu-
rnen ang BbiIBOAOB KOMMOHEHTOB pa3fiMyHbiX POpM M TENNOBbIX Macc. boree CcnoXHble KOHCTPYKUUN UMEKOT
ONTUYECKNE CUCTEMbBI C PacLLENneHHbIM Ny4oM, obreryatownm comelleHne kopnycoB VC ¢ manbiM LLarom
BbIBOJOB C PUCYHKaMM KOHTAKTHbIX MMOLLAA0K NeYaTHOW NnaTtbl U COBMELLIEHNE DbICTPO 3aMEHSEMbIX 3aCMNOHOK,
HACTPOEHHbIX MO KOHKPETHbLIE TUMbI U pa3Mepbl KOpNycoB. B AaHHbLIX yCTaHOBKaxX MHJpaKpacHble Nny4vn Hanpas-
NeHbl TONMbKO Ha BbIBOAbLI M HE NONagatoT Ha NnacTMaccoBble Kopryca.

Kpome Toro, JaHHble YCTaHOBKM MOTYT OCHALLATbCA BCTPOEHHbIMW HAacagKkamMmu ¢ BaKyyMHbIMU NUHLETAMMN,
KOTOPbIE YMEHbLLUAKT BEPOATHOCTb NOgbEMa JOPOXKEK C NeyaTHbIX NiaT n3-3a MHOMOKPAaTHbIX NMOMbITOK NOAbeMa
KOMMOHEHTA C NeYaTHOW NNaThbl C MOMOLLBIO CUIbl, 4OCTAaTOYHOW A1 pa3pyLUEHUS NOBEPXHOCTHOIO HaTSXKEHUS
pacnnasreHHoro npunos. lNepen yonaneHnem KOMNOHEHTa Ha BCE COEANHEHUSA PEKOMEHAYETCH HAHOCUTb XXN[-
KN (prtoc. XoTs pekoMeHayeTcs, YToObl NporpaMmmbl YCTAHOBKM 3aCMNOHOK U TEMSOBLIX NPpodunen dbinm ognHa-
KOBbIMM B TEX Clny4asax, Korga gopabarbiBaeTcd onpenesieHHbI TUM Koprnyca, HO C y4eTOM pa3HOW TOSILWMHb
NnevYaTHbIX NaT U CNoOeB MOXET NOTPeboBaTbCHA NMPOBECTU HECKOSBbKO MPOOHbIX MPOroHOB AJ15 KaXXO40u HOBOW
CXEMbI C LeSTb0 HACTPOUKU NMPaBUIIbHOIo TeMnepaTypHO-BPEMEHHOIO NPOUNS.

Ecrnn obopynoBaHne He OCHaALLLEHO MUHUATIOPHBIM NasnbHUKOM U OQHOCTPYWHBIM BO34YLLUHBIM UIN raso-
BbIM NAasANIbHUKOM, TO OHO HE MOXET MPUMEHATLCA A1 HAHECEHMS AOMNONHUTENBHOrO NPUNOSA NN ANA yAaneHus
n30bITKa Npunos 6e3 onnasneHnst Bcex coeanHeHnn. [nsa 3ameHbl KOMMOHEHTa 00bIYHO TPEByeTCs npeaBapm-
TENbHO HAHECTU NAasANbHYO NACTy, TAbNETKM NpuUnosi ¢ ritoCoM UNn NpeaBapuTeribHO HAHECTU NONTUMMUOHbIE
KreeBble NNEHTLI C NoflocKamMm npunos. Ecnn B ycTaHOBKE MMeeTCs OAHOCTPYWHbLIN NaafbHUK, TO A4 AOMNOSTHE-
HUSA NPUNOoS NPEaNOYTUTENbHEE MPUMEHNTL €ro COBMECTHO C NasifibHOW NACTOW BMECTO UCMOSb30BaHUSA MPOBO-
NTIOYHOro NPuNos ¢ 06bl4YHbIM NaanbHUKOM. Takxe cMm. 10.4.
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11.4 ObopyaoBaHue ¢ TepmoaamMmu (HarpeTbIMn aNeKTpoaaMun)

MeToabl, OCHOBaHHbIE Ha UCNONb30BaHWUM 0O0PYAOBaAHUA C TepMOodaMun, NPUMEHSAOTCA ANA NepBoHadarb-
HOW YCTaHOBKU U NalkK, a Takxke anga gopaboTkn. B obopyaosaHun ¢ TepmMmogamm, paspabotaHHOM Ha base ma-
NeHbKNX CBAPOYHbIX MaLLWH, NMPUMEHATCA MeToAbl UMNYNBECHOTO KOHTaKTHOMO anekTpoHarpesa. Harpes ocy-
LLleCTBNsSIeTCA Yepes aneKkTpoabl cnelnanbHon popMbl, BbINOJSIHEHHbIE AN OAHOBPEMEHHOI0 KOHTakTUPOBaHUA
CO BCEMU KOHTakTaMy MHOIOBbLIBOAHbLIX YCTPOUCTB. MaTepuarbl 3N1eKTpo4oB He CMaYvynMBaoTCA KOMOUHaLMAMNA
dontoca v Npunogd, NCNonb3yeMbiMU Ha NevaTHbIX naTtax. Kak 1 npu npUMeHeHWUN HarpeToro nuHLUeTa, Hanpshke-
HUe pakTUYeCcKn OTCYTCTBYET Ha JTIoOLIX KOHTaKTaxX yCTPOUCTBa BO BpeMs paboyero Lnkna (PUCYyHOK 9.)

HEFpEBaTEJ'I bHOE I'IpMCI'IOCO6J'I9HMe AnA nankuy

MHoroBbIBoAHbIX VIC ¢ BbIBOgaMy B BUAE Kpbina
Yakn. [NpAMOIN KOHTAKT WX KOHTaKT Ye pe3

NeHToHble BbIBO Abl

-
——

BbiBoAbl yCTPOWCTBA

PucyHok 9 — [Nlanka onnaeneHuwem HarpetbiMmm TepmMogamMmm

CucTemMa aneKkTpoaoB, NnpegHasHadeHHas angd aopaboTku, 0ObIYHO MOHTUpPYeTC Ha obpa3sel npecc-op-
Mbl A151 obecnevyeHna o4eHb TOYHOIo BEPTUKaNbLHOMO NepemMelleHns U nogaepXkaHnuga KOMniaHapHOro nosioxe-
HA NULIEBOW NMOBEPXHOCTU 3NeKTpoda OTHOCUTENBHO OCHOBaHUA Npecc-popMbl M MOBEPXHOCTW NeYaTHOM NnaThbil.
O4eHb Ba)XHO perynsapHo npoBepsTb KOMMNNaHapHOCTL, HANpUMep, exxevyacHo, U obecnevynmBaTh COCTOSAHME, NMPU
KOTOPOM 3aXKMMHOEe NpucnocobneHne ans nonoXXeHUs Kayxaon oTAenbHOW KOHTaKTHOW NNnoLlaaky nevaTtHoM nna-
Tbl NO3BONAET nNpecc-popMe KOHTPONMMPpOBaTh NIoKanbHYH KOMMNNaHapHOCTL NeYyaTHOW niaThl C OCHOBaAHMEM
npecc-popMbl U HArPETHLIM 3MNEKTPOAOM.

bonee crioXHble cUCTEMbl UMEIOT NlaBarLyO HacagKky, KoTopas crnocobHa cnednTh 3a NOBEPXHOCTLIO
neyaTHOWM nnaTtbl U TaKUM 0bpa3om obecneynBaTb COCTOSIHUE, MPU KOTOPOM BbIBOAbLI YCTPOUCTBA POBHO YAEPXKN-
BalOTCs Ha ee noBepxHocTU. MeToa ¢ TepMmogamMm ocobeHHO nogaxoauT Ans NIIOCKUX KOPMyCoB, KOTOPbIEe N3Ha-
YyanbHO ObINK pa3paboTaHbl ANa AaHHOro MeToda, a He ANs ApYyrMx NpoueccoB onnaBneHns1, KOTOpbIe B HACTOSA-
LLlee BpeMA UCMONb3YITCA ANd MNOcKMX Kopnyco. OgHako ¢ NOMOLLLID 3NeKTPoAoB, UMERLLMX TOUHYIO doop-
MY 1 COOTBETCTBYIOLLMX KaXKOAOMY KOHKPEeTHOMY U3genunio nocTaBLnKa, MOXHO, HO C HEKOTOPLIMU TPYAHOCTAMU,
yoanatk U 3aMeHATh Takke kopnyca PLCC Ha ycTaHOBKe ¢ TepMogamMu.

LiInknel npoueccoB yaaneHust U 3aMmeHbl MOTryT ObITb TPYAOEMKUMU N3-3a HEOOXOAMMOCTU HarpeBaTh CpaB-
HUTeNbHO bonblUMe TennoBble Macchl. B onepauun 3amMmeHbl anekTpoq TpebyeTcd oCTaBNAThL HA MecTe, UTOOb
Kpenko gepkaTk BbIBOALI HA NeYaTHOW nnaTe, Noka npunon He 3ateepgeet. Ona obomnx npoleccoB — yaaleHUd
1 3aMeHbl pekoMeHayeTca NpoBoAWTL NpeaBapuTenbHbi Harpes ao 100 °C.

[TpunmedyaHne— KOMNOHEHTbI, MeoLwmne XoTa bbbl 0OanH BbiBOA, AeOPMUPOBAHHBIN A0 COCTOSAHUSA, NPW
KOTOPOM KaKyl-TO 4acTb TaKoro BbIBOAA TPebyeTcsl BbIPAaBHMBATL BHU3 HA €ro KOHTAKTHYI0 Nnowaaky bonee 4em Ha
yABOEHHYIO TOMWMHY BbIBOAA, peKoMeHayeTcsa BblibpackiBaTh B 0TX04bl. OCTaToOYHOE HaMNpsiKeHne nocrne oTBepPXXaeHUs
npunosi BygeTt CHUXaTb HAAEXHOCTb COEANHEHUS, CO BPEMEHEM NPUBOAS K PA3PYLUEHUNID COEANHEHUS.

[nsa wara mexay Beleogamu oonee 0,8 MM NpMeHeHWe nNasafibHOM NacThl ANns onepauun 3aMmeHbl BbINOSI-
HUMO, HO MOXeT ObITb HECKOMbKO KOPOTKUX 3aMbIKaHUW, KOTOPLIE TpebyeTcs NMKBUANPOBATL, N UMEeTCH PUCK
obpasoBaHNA WapUKoB Npunos. Ms-3a Hanuuma okpyKarolnx KOMMNOHEHTOB NacTy NoTpebyeTca A031UPOBaHO Ha-
HOCUTb LLUNpULEM, a He CcrocoboM TpadpapeTHOU neYarTu.

[nsa wara He 6onee 0,8 MM TpyaAHO paBHOMEPHO HAHECTU O0CTAaTOYHO Manble KONMMYecTBa NacThbl Ha KaX-
OVI0 KOHTaKTHYo nnolwaaky. imeetca ogHa BO3MOXHOCTb — BMECTO NacCTbl OObIMHOIO TUMNa NPUMEHSITL NacTy C
HW3KKUM codepXaHnem npunosi. B kavyecTBe anbTepHaTUBBLI NPUroaHbl TABMETKU NPUNost ¢ PIFOCOM Ha TMOKUX
NNAacTUKOBBLIX HOCUTENSAX, HO OHU UMELOT crnelnanbHble (MHaONBUAYanbHbIE) KOHCTPYKUMW ANA KaXKO0ro Tna Kop-
nyca. lHoraa nocne yaaneHuUsa KOMMoHeHTa Ha KOHTaKTHbLIX NfoLllagkax ocTaeTcsl AoCTaTOUHOE KONUYECTBO NPU-
nosi. B atux cnyvasax Tpebyetca gobaBnAaTek TONILKO ¢orltocC.

24



FOCT P MOK 61192-5—2010

Kak n B ra3oBom o06opyaoBaHun, yCTPOUCTBA C TEPMOAaMM ODbIYHO UMEIOT BAKYYMHYHO MPUCOCKY, BCTPO-
EHHYI0 B CUCTEMY 3NEKTPOAOB, ANA NoAbEMa KOMNOHEHTA Nocne onnaBneHus. [Ons yaaneHns KOMMNOHEHTA
KMCTOYKOM NI PacrbiMTENEM HAHOCUTCA HEDOMbLLIOE KONMMYECTBO MATKOro dontoca nepen 3arpy3komn nevaTtHom
nnaTbl N0 rofioBKY yCTponcTBa A0PaboTKK, T. €. nocne npeaBapuTenbHOro HarpeBa.

ONeKTPoa ONycKaeTcs Ha BbIBOA, M HA HArpeBarLLMNCS AnekTpoa nogaetca nutanue. Korga npmnon pac-
NNaBUTCH, BKITIOYAETCHA BaKyyMHasi NpMcocKka 1 9nekTpod nogHUMaeTcsl BMECTE C KOMMOHEHTOM, NpmXaTbiM K
npucocke. [locne nobaBneHnsa nasinbHOW NACTbl HA KOHTAKTHbIE NSIOLWWAaAKM KOMMOHEHT-3aMeHUTENb NNBO yCTa-
HaBNMMBAETCS HA NEYaTHYIO NNaTy BPY4YHYIO, MO0 NOMELLIaeTCcs BHYTPU SMNMEKTPOAa U YOEPXKMBAETCH B HEM BaKy-
YMHOW NPUCOCKOW. ONEKTPO HAaX0ANTCH Ha MECTE BO BPEMS LIMKINOB HAarpeBa v OXNaXKaeHms 1 No nx 3aBepLue-
HUW NOOHUMAETCA.

[obaBrneHne npmnost pEKOMEHOYETCS NPOBOAUTL TOMBbKO B TEX CryYasX, Koraa BCEM COEANHEHUSAM TPEDY-
eTCs OJMHAKOBOE KONMMYECTBO NpUNost, 406aBNSiEMOro Ans MOHTaxXa Unm AeMoHTaxa KOMNOHEHTa. Kak oTMe4eHo
paHee, B OONbLUMHCTBE Cry4YaeB NpeanoyYTuTeENbHEE NPUMEHATb MeTOo 3abnaroBpeMeHHOro J03MpoBaHUS na-
ANbHOW NacTbl. B 0CODbIX criy4yasx COOTBETCTBYHOLLEN anbTEPHATUBON MOXET ObITb NPUMEHEHNE TabneToK Npum-
nos ¢ ofitocoM. YaarneHume npmnos He BXoauT B hyHKUMIO 000pyaoBaHUS AAaHHOIO TMNa, 1 ero peKOMeHayeTCs
NpPoBOANTL 3abnaroBpeMeEHHO APYrMM METOOM.

11.5 JlazepHoe obopyaoBaHue AnA onnaBfieHUsA

[TpymeHeHne nasepa Ans MOHTa)Xa KOMMNOHEHTOB METOAOM Narkn OnsfiaBreHneM OrpaHUYEeHo OnpeaeneH-
HbIMU CIy4YassMK, cnegoBaTeribHO, ANt HAX nas3epbl MPUMEHSIIOTCS M Kak MHCTPYMEHT AopaboTKW. J1azepHoe 060-
PYOOBaHME OYEHb TOYHOE, U €ro MOXXHO NPUMEHSATL AN HarpeBa COeANHEHUN C LLENbIO YaaneHnsa KOMMOHEHTa
nnun nonornHeHus npunos (pucyHok 10). OueBnaHbIM NPEUMYLLIECTBOM AAHHOINO METOAa ABNSETCS ero npeLmn3n-
OHHOCTb W, criegoBaTernibHO, BO3MOXHOCTb M3beraTtb onnaBneHns cocegHnx nasiHbIX COeANHEHN U CBEAEHUS K
MUHUMYMY KONMUYEeCTBa TEMNNa, NPUMoXeHHOro K KOprycam.

Lan

T

PucyHok 10 — ABTOMaTU4yeckoe nasepHoe obopyanosaHue Ans onnasBreHus

12 BcnomMoraTtenbHble UHCTPYMEHTbI 1 obopyaoBaHue

12.1 OObIYHbIE NAaANBbHUKN

[Tpn ncnone3oBaHUM 06bIYHbLIX NAANBHUKOB (Hanpumep, MoLHOCTLIO 50 BT) TpebyeTcs bonbLioe macTep-
CTBO, YTOObI n3bexaTb NoBpexaeHnsa n3-3a TepmMmoyaapoB, HAHOCUMbIX KOMMIOHEHTAM NOBEPXHOCTHOIO MOHTaXa.
icnonb3oBaHMe MOLLHbIX NasinNnbHUKOB HE PEKOMEHAYI0TCA, 3a ucknoveHnem kopnycos MELF 6onbLunx pasme-
POB UM KOMNOHEHTOB C MOHTaXXOM B CKBO3HbIE OTBEPCTUS, MPUCNOCODNEHHbIX A1 NOBEPXHOCTHOIO MOHTaXa.

12.2 HarpeBaTenbHbIe NUTbI

HacTtoaTenbHO pEKOMEHOYETCH NPUMEHSTL HarpeBaTebHble MNUTbLI (MNN anbTepPHATUBHbIE CPeacTBa), 0bec-
neymBatoLLne OONONHUTENBHBIM HArpeB 40 U BO BpeMSA A0PabOTKU, eCrnk 9TO NPakKTUYeCKn BbINONHUMO. [ToMrmo
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OONONHUTENBHOIo CoKpalleHUa 3Heprun, noTpebnaemMmoun oT HarpeBaTenbHOro afieMeHTa, A0NONHUTENbHbIV Ha-
rpeB 3HAYUTENLHO CoKpallaeT pUcK TepMmoyaapa gopadbaTeiBaeMoro KOMNOHEHTa, OKpy»KatoLLKMX ero KOMNoHeHToB
N camy nevaTtHyto nnarty. [lpeasapuTtenbHbIM Harpes ocobeHHO BaXkKeH Npu paboTe Ha MHOTOCIIOWHLIX NaTax,
rae Bnara, agcopobupoBaHHas Mexay CrnosiMmy, MOXeT NMPUBECTU K paCcCnoeHuIo, ecrnv NPUHATLI HegoCTaToYHbIe
Mepbl MPeaoCTOPOXKHOCTH.

12.3 NHeBMaTU4YeCcKne go3aTopobl

[THeBMaTM4eckne ao3aTopbl CNocobHbI obecnevrBaTe 0AHOPCAHBIV yripaBnsAeMbl UCTOYHUK NaaIbHOW Na-
CThbl, MpUrogHbin Ana aopaboTku. [losaTop pekomeHayeTcda cogepXaThb NMpu NOCTOAHHOW TeMnepaType, YTo0bl
pa3dpockl B 4O3UPOBAHHOM KOTMYECTBE NacThl B pe3ynbTaTte USMeHeHUs BA3KOCTU CBOAUIUCE K MUHUMYMY.
bonblada yacTb YCTPOWUCTB OCHaLlaeTcs perynaropom gaBsneHnsa sosayxa, nporpaMmmMmmupyemMblM TauMepoM Anmn-
Hbl UMMNYILCOB U U3MEPUTENEM, KOTOPLIX NOKa3sbIBaEeT AaBleHNe, HaduHada ¢ HopMaribHOM 3aBOACKOW nogayn
ckaTtoro Bosayxa bes macna. mnynbec 3anyckaeTcd negalbHbIM BbIKITHOUYaTENEM.

[1pn npucoeaUHEHUN K LUMPULLY € NasSIbHOM NacTOW MOXHO HacTpauBaTbh AdaBneHue U NporpaMMnpoBaTh
OVHY UMNynbca aAnga ynpasiieHUsa o6beMoM NacTbl, 4O3MpyeMbIM e AUHUYHBIM HaxkaTUeM Ha neganbHbl BblK-
novatens. B 6onee npoctomMm 0bopyaoBaHnMM apToMaTUyeckoe ynpasneHue anvMHoOM UMMynbCOB OTCYTCTBYET.
[aHHble yCTpoOUCTRa pacnpenensoT KONMMYeCcTBO NadnbHOW nacTel bonee ToYHO, YeM py4dHble wnpuubl. [ogob-
Hble YCTPOUCTBA MOTYT NPUMEHATLCS U AN A03NPOBaHUA Kes.

12.4 UHCTPYMEHTbI fopadboTKU ANA neYaTHbIX Y3510B C MOHTAXOM B CKBO3Hble OTBEPCTUSA

N3-3a pa3amepoB HAKOHEYHUKOB, KOTOPbIe AenaroT NasSIbHUKW CITULLKOM rPOMO3AKUMIN, AaHHble MHCTPYMEH-
Tbl OTNAWKN OrpaHU4YMBaOTCA pazMepami, No3BONALLMMU yaansTbh U30bITOK NPpUNOs ¢ HeDONbLLLOMo Yncna co-
eaAVHEHWN KOMMOHEHTOB NOBEPXHOCTHOMO MOHTaXa U OTNanKy KOMMOHEHTOB NMOBEPXHOCTHOINO MOHTaXKa € MalbIM
YMCJIOM BbIBOAOB. bonbllaga YacTb TUMOB AaHHLIX NadNbHUKOB UMeeT Hacaaku ¢ BakKyyMHbIMU NpUCNocobneHur-
AMW ONga oTcackiBaHUA U30bITKa Npunos. OHWM BecbMa Nnones3Hbl Ana yaaneHus n3dbiTka NpUnogd ¢ KOHTaKTHbIX
naoLlagok nocne noabemMa KOMMOHEHTORB € NeYaTHOW nnaThbl.

12.5 OObIYHbIe U BaKYYyMHbIe MUHLUETDI

PekomeHayeTcAa NPUMEHATL HAOOP NUHLIETOB C MATKUMUW NepeaHUMU KOHLLaMKU, HanpuMep U3 BbICOKOTEMMNE-
paTypHbLIX NN1aCTUKOB UMK KOCTAHbIE, BO N30eXXaHKe NoBpeXaeHUsa KOMNOHEHTOB, a Takke ToKonpoBoasLLne niH-
LieTbl, BO N3bexaHue o0bpasoBaHUA pa3HOCTU NMOTeHUManoB MeXay KOMMNOHEeHTaMW, YyBCTBUTENbHBIMU K cTaTU4ecC-
KOMY 3JTEKTPUYECTBY, 1 OCTaNbHbIMUA KOMMNOHEHTaMW.

BakyyMHble NMHLUETHI MOryT ObITh ©onee npeaAnodTUTENbHbI AN YYBCTBUTENbHBIX KOMMOHEHTOB, HO HE BCE
KOMMOHEHTLI UMEOT NII0CKUeEe BepXxXHUe NOBepXHOCTU, Heobxoaumble ana 3axeaTta. Kopnyca MELF, perynupye-
Mble PEe3UCTOPLI U perynupyemMble KoHOQeHcCaTOpPbl NpeacTaBnsaAnT coboU NpUMepbl KOpnycoB, HeyaobHbIX ANS
3axBarta. HekoTopble BakyyMHble NUHLETLI UMERT ACNONMHUTENBHYIO BpallaeMyto Hacadky, KoTopad MOXET OblITh
nonesHa angd coBMeLlleHNsa KOMNOHEHTOB BO BpeM4d Py4YHOU YCTaHOBKN.

HakoHeYHNKN ODbLIUHBIX N BaKYYMHbIX MMHLIETOB peKoMeHayeTCs cogepKaTh B YACTOTe. »KeflaTelbHO pas-
paboTaTtb Hagnexalle opopMeHHble MHCTPYKLNK, B KOTOPLIX NMpeaycMaTpuBaeTcs perynapHasa o41CTKa, Mo KpanHeu
Mepe, exxevacHas UM vaLle, U B KOTOPbIX yKka3aH MeTo OUYMUCTKM NpKU 0OHapYXXeHUKU Kakoro-nbo 3arpasHeHns.

12.6 Bauku ¢ npunoem

bayku ¢ npunoem MoryT NPUMEHATLCS AN Naluky UMK oTrnanku, HanpuMep, BbIBOAHbLIX paMOK Ha Moaynax
neYyaTHbIX NfaT ¢ YMeHbLUEeHHLIMU pasMmepamMmin. Temnepartypy pacniaBneHHOro Npunod pekoMeHayeTcs KOHTPO-
nupoBaThk B Npegenax £ 5 °C oT 3agaHHOro sHavYeHus.

12.7 MeaHan onneTtka

CBeXYo MegHYHo OnNeTKY MOXHO NMPUMEHSATbL BMecTe € NadNbHUKOM COOTBETCTBYIOLEN MOLLHOCTK ANS
YMeHbLLUEeHNA KoNndecTBa npunos B coeanHeHUax 0oNbLUKUX YAN-KOMMNOHEHTOB. Ee TpyaHO NPpUMEHATE AN KOp-
MyCOB MalbIX pa3MepoB, a HeobXoAMMOCTEL NPUMEHEHUA NasnbHWKa co3aaeT pUCK TepmMoyaapa.

13 MNMpoueanypbl AOKYMEHTUPOBaHUA onepaunn oopadoTkn

13.1 O6Wwme nonoxeHus

CTpornn KOHTPOb NpoLeayp AopaboTkn obycnoBneH HeobXoaAMMOCThLI0 cbopa AaHHbIX ANs1 CoKpalleHUs
CTOUMOCTU U paspaboTKkM NporpamMm NoBbILLEHNA BblXo4a KavyeCcTBEHHOU NpoayKumKy, a Takke 4ng HopmManbsHoro
yrnpasneHns npoLueccom K onpeaeneHns BOIMOXHOIo Yucna gopaboTok nnaTthl 40 ee OKoHYaTeNbHOW OTOpaKkoBKU
Kak He oTBevalLllen TpeboBaHUAM.
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13.2 Konuun oTKNOHEeHUA

B kauecTBe MeToda onpeaeneHns aedeKkToB NPoekTUPOBaHUA N TEXHOJIOTMYECKOro npoLecca pekoMmeHay-
eTCH NPUMEHEeHUe KOMUK OTKIMOHEHUI ANA NPOTOKONUPOBaHUA AedPeKTOB Nauky npu nepBOM N3roTOBNEHUU HOBOU
KOHCTPYKUMKN. MeToq 3aknodaeTcsa B co3gaHUm poToKonuy cobpaHHOW nnaTtbl U MapKUPOBKU HA HEN MECT BCEX
nedeKkToB ANsi NapTUK NPoBepPsiIEMbIX NNaT (Hanpumep, gecsaTti). [ns cneaylolnx Aecaty nnart oyaeT UCMoSb30-
BaTbCHA HOBada Konusa U T. 4. Takue Konun nonesHbl Angd ycTpaHeHUa gedeKToB npolecca UK Kak MHOuKkaTopbl
OTKNOHEHUN B Xo4e npoLlecca.

13.3 ConpoBoxaarwwue 4OKYMEHThLI

Korga onepaTopbl N KOHTPONEPLI BLIMOHAKT onepauum 4opaboTKy, MoaepHU3aUnum Ny peMoHTa, PeKko-
MeHOyeTCA NPOoTOKONIMPOBaTh AaHHble AeUCTBUA ONA KaxK40ro nevyaTtHoro ysna.

OnepaTopam U1 KOHTponepam pekoMeHayeTcHd 3aHOCUTL B NPOTOKON AaHHbIe 0 Yuchne e ekToB B KaX-
aou kateropumn B cooteeTcTBUM ¢ Tabnnuen 21OCT P MK 61191-1.1x paboTy pekomeHayeTCcAa NPpOBEPATh, MO
KpanHen mepe, Ha BbIDOPOYHOW OCHOBE APYroMy onepartopy Ui KoOHTponepy.

13.4 CocTosiHUe AopaboTKu

UTODBLI 0becnevnTb NPOCNEeXMBAEMOCTb COCTOAHNA A0paboTKN, pekoMeHayeTCcd pa3paboTaTk KOHKPETHbI
nnaH, No3BOSIAKLLMU NpocneXXusaTh AgopaboTaHHOe n3genue B akcnnyaTtauun.

[na ynydleHnsa obllen cuctemMbl ynpasiieHUs NpoLeccoM NoJjie3Ho co3gaTth NPOCToOM MeTod ¢ ocbpaTHOU
CBA3bHO MO KOPPEeKTUpYyoLLeMy AeUCTBUIO B cOOTBETCTBUN ¢ M3K 61193-1.

Tabnunuya 2— Jedekrbl nevaTHbIX y30B

Homep

nedekTa OnucaHue gedpekra TpebosaHusa

01 OTknoHeHne o1 TpeboBaHmn cOHOPOYHOIro YepTexa [OCT P M3K 61191-1
a) NPonyLweHHbIN KOMMOHEHT 4.1.1

b) HenpaBUNbHbIK KOMMNOHEHT
C) NEPEBEPHYTLIN KOMIMOHEHT

02 [ToBpexaeHne KOMNOHEHTOB CBEPX AONMYCTUMbIX, OnpeaeneHHbIX N3- [OCT P MOK 61191-2
rOTOBUTENEM UMK COOTBETCTBYOLWMX AOMNONHUTENBHLIX TPeboBaHUIA
a) NnoBpexaeHne KOMMOHEHTAa (TPeLwmnHa)
b) pacTpeckuBaHue noa BO3AeUCTBMEM BNarn (3epHEHne)

03 [ToBpeXxaeHne nevarHoro yana mnm nevatHon nnartbl MOK 61191-1 10.2.1,

a) MU3NIMHI UMM TOYEYHOE PAaCCNOEHne, KOTOPbleE BO3AEUCTBYIOT 10.2.1.1, 10.2.3
Ha PYHKUMOHANBHOCTb

b) B3gyTME WM paccrioeHne, KOTopble C034alT NEPEMbIYKA
MeXay MeTann3npoBaHHbIMU CKBO3HbIMW OTBEPCTUAMN/MPOBOAHNKA-
M U

C) HEAONYCTUMOE OTKIOHEHNE OT MNITOCKOCTHOCTU

04 MexxcoeanHeHns B MeTaNNM3npoBaHHbIX CKBO3HbIX oTBepcTusaX cBol- | [OCT P MOK 61191-1 10.2.4,
BOJaMu U B6e3 BbIBOAOB 10.2.4.1, 10.2.5

a) HECMOYEHHOE OTBEPCTUE NN BbIBOA,

b) HEYOQOBNETBOPUTENBHOE 3aNONHEHNE OTBEPCTUS

C) pa3nom nasiHoro coeguHeHus

d) xonogHasa navka Unu HapylweHHOe NasHoe CoeauHEHnE

05 OTKNOHEHNE OT MUHUMAaNbHOIo PacyYeTHOro 3NeKTPUYECKOro 3asopa [OCT P MOK 61191-2
a) CMeLlleHne NN HeCOBMELLEHNE 3NEKTPONPOBOASILLEN HACTUN KOP- 9.5.1

nyca KOMMOHEHTa nnn nNpoBoaa
b) obpasoBaHmne WapUKOB NPUNOS
Cc) obpasoBaHMe NepemMblyvek Npunos
d) BbINNEeCKn npunos
e) nayTuHa unm Kopka npunos
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OkoHyaHue mabnuubi 2

ﬂggoméiga OnucaHne pgedpekra peboBaHuUA
06 IlepeKkTHble NasiHble coegMHEHNSA — BbIBO, KOHTAKT UMW KOHTAKT-
Has nnowaaka
a) gecMmavmBaHue UM HeCMadMBaHUE
b) Bbilena4vyMBaHne NpuUnNos
C) HEOQOCTATOYHOE KONIMYECTBO NPUINOS
d) kKanunnsapHoe 3aTtekaHue MNnpunos
€) HegoCTaToOYHOE pacniaBiieHne [OCT P MGK 61191-1
f)y HenonHoe coeauHeHne (0OpbLIB) 10.2.4, 10.2.4.1
g) M3DbLITOK NPUNOS
h) yupeamepHOEe KONMMYECTBO NYCTOT B NPUINOE
1) NPOHMKHOBEHNE KIES
|) oXpynumnBaHue 305oTa
07 [loBpexaeHHass MapKMpoBKa Ha nnare [OCT P MOK 61191-1 10.2.2
a) N3MeHeHHas
b) cTepTas
08 HecooTBeTcTBMe TPEHOBAHUAM K OUMUCTKE UIMU NPU KOHTPONe YNCTO- [OCT P MGK 61191-1
Thbl 9.5, 9.5.2.1
09 HecootBeTcTBUE TPEOOBAHNSAM K BNaro3almTHOMY MOKPbITUD [OCT P MOK 61191-1
11.1.2.2

14 NoaroToBKa onepaTtopoB U KOHTPONEpPOB

Bcnegcteue manbix pasmepoB KOMMOHEHTOB U LUMPOKOTro AanasoHa KOHTaKTOB U TUMNOB NMasiHbIX coeanHe-
HUM No4roTOBKa ONepaTopoB UK KOHTPOSIEePOoB, Heobxoanmaga ans nposeaeHna HageXKHoU 4opaboTKM NOBEPXHO-
CTHOrO MOHTaXka, 3Ha4YUTeNbHO NPOACIKUTENbHEW, YeM AN paboTbl C KOMMNOHEHTaMU NPU MOHTa)e B CKBO3HbIe
OTBEPCTUS.

He Bce kaHOMAaThLI BNageT HeobxoaAMMbIM YPOBHEM PYYHOro MacTepcTBa. Bcex kaHOMaaTOB pekoMeHay-
EeTCHA NPOBEPATEL Ha OTCYTCTBMUE AanNbTOHU3MA U YOAOBNETBOPUTENBHOE 3pEeHMNE BO BpeMs exXerogHom rnpoBepKu
rnas MmeauuMHCKOU KOMUCCHUEN.

B nnaHbl nogaroToBKK pekoMeHayeTcs BKNYaTh cneayrowme TeMb:

a) ICNONb3yeMble TUMbl KOMMOHEHTOB, UX 0D0O3HaYeHKe, MapKUPOBOYHbLIE 3HAKN OpUeHTaUUM U CTaHAapTHbIE
LiIBETOBbIE KOAbI;

b) obpalleHne ¢ YyBCTBUTENBHLIMU MaTepuanamm;

C) TpeboBaHUS K COBMELLEHNIO BCeX KOMMOHEHTOB Ucnonb3yemMblx TUnoB (cMm. FOCT P M3K 61191-2);

d) doopmbl rantenen, MUHUMasbHbIE U MakCUManbHbIE KOHTYPbLI NPUMNONA AN KaXKA0ro UCNofb3yeMoro Tmna
koMnoHeHToB (cM. TOCT P MOK 61191-2);

e) ODHapyXeH1e HenponasiHHbIX COeANHEeHN, AecMadnBaHuS, BblllenadynBaHusl, NnayTUHOK UMK KOPOK, Ne-
peMblyek, HapyLUeHHbIX coegUuHEeHUIN, pacTekaHUA Knesl, NPoKO10oB, NOJIOCTEN N PAKOBUH;

f) BbIOOP Haanexallero UHCTpyMeHTa ANng Kaxkaoro suaa gopadoTkn Ha KaXkaoM OCHOBHOM TUME KOMMOHEH-

TOB;

g) MeToabl NPUMEHEHUSA HaaleXallnX MHCTPYMEHTOB, BKNtovasa pfitocoBaHMe, TOYKN KOHTaKTa U BpeMS
KOHTaKTa;

h) ceegeHne K MUHUMYMY TepMoyaapa KOMNOHEHTOB;

) CKNtoveHe obpaszoBaHUS UHTEPMETaNNMAOB;

) MeToabl 0bpalleHUs ¢ LuapukaMmm NPUNos;

K) npoBepKa KopnycoB KOMMNOHEHTOB Ha MOBPEXAEHWUE;

) «rae» n «Kkak» AOKYMEeHTUpOBaTh NOBTOPAOLLMECH AedeKTbl;

M) MEeTOAbl KOHTPOMNS KavYecTBa AopaboTKN, KaTeropun aedekToB; TpeboBaHUS K AOKYMEHTUPOBAHUIO Ae-

doeKTOoB.
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15 PeMOHT B noneBbIX yCNOBUAX
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PekomeHgauumm no MetToguke nonesoro TexobcnyxnesaHusa U3gennii, KotTopble cogepXaT nevyaTHble y3nbl
MOBEPXHOCTHOrO MOHTa)a N He CHUTaKTCA PEMOHTOHENPUrogHbIMU U3aeNnaMu, 3a4atoTca Npu paspaboTke KOH-

CTPYKTOPCKOW AOKYMEHTaLUN.

HenoarotoBneHHbIN Y NITOXO OCHAaLLEHHbIV 4N NoJ1eBoro pemMoHTa nepcoHan cnocobeH HaHeCTU OrPOMHbIN

Bpe Npwv aKcnnyaTauum He TONMbKO CXeme, HO U penyTauun

npounssoguTens. N3rotoBnutensam pekomeHayeTcs

BKITHOYATb B JOKYMEHTbI, KOTOpbIE MOCTaBNATCA BMECTe ¢ nevyaTHbIMUY y3namu, cneayolne pekoMmeHaaum
noTpebuTensam oTHOCUTENBHO AedeKTHBIX CXeM NOBEPXHOCTHOrO MOHTaxXa:
- pekoMeHayeTcs Bo3BpaLlaTh, eClN 3TO NMpakTUYeCcKX OCYLLLECTBMMO, B cnelnann3npoBaHHble PEMOHTHbIE

LEeHTPbI;

- pekoMeHayeTca BO3BpallaTb, €CllM 3TO npakTudec
HeobXxoauMbIW OMbIT U UCNbITaTellbHOe 0bopyaoBaHNe ANS
NAaHHOW CXEeMbl.

<M OCYLLEeCTBMMO, UN3TOTOBUTEIIHO, KOTOprﬁ MMEET

poBeAeHNS PEMOHTHbLIX paboT, XapakTepHbIX AN
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MpunoxeHune A
(cnpaBo4HOe)

CBeeHUA 0 COOTBETCTBMU CCbINTOYHbIX MeXAYHapoAHbIX CTaHOApPTOB
HauMoHanbHbIM cTaHgapTamMm Poccunckoun ®@epgepauum

Tadbnwuua OJA.1

Obo3HavYeHne CCbiNOYHOro CteneHb Obo3HavYeHUe n HAaMMEHOBaAHWE COOTBETCTBYIOLLErO
MEXOYHAPOOHOro craHgapTra COOTBETCTBUA HALUWMOHANBHOrO crtaHgapTa

MOK 60194:2006 — *

MOK 61190-1-1:2002 — *

MOK 61190-1-2:2007 — ¥

MOK 61190-1-3:2007 — ¥

MOK 61191-1:1998 IDT [OCT P MOK 61191-1—2010 «[llevatHele yanel. Yacte 1. [lo-
BEPXHOCTHbIW MOHTaX WU CBA3aHHbIE C HUM TeXHonornn. Obwme Tex-
HU4eckue TpedboBaHUAN

MOK 61191-2:1998 IDT [OCT P M3K 61191-2—2010 «[llevaTtHble yanbl. YacTte 2. [ToBepx-
HOCTHbIN MOHTaX. TexHudeckme TpeboBaHUAY

MOK 61191-3:1998 IDT [OCT P MOGK 61191-3—2010 «llevatHble yanbl. YacTte 3. MoHTax
B CKBO3HblE€ OTBEPCTUA. TexHu4veckne TpeboBaHuNa»

MOK 61191-4:1998 IDT [OCT P MOK 61191-4—2010 «[levyaTtHble yanbl. YacTte 4. MoHTax
KOHTaKTOB. TexHu4yeckne TpeboBaHnsa»

MOK 61192-1:2003 IDT [OCT P M3K 61192-1—2010 «[levaTHble yanbl. TpeboBaHUA K Ka-
yectBy. Hactb 1. Obwme TpeboBaHnsa»

MOK 61192-2:2003 IDT [OCT P M3OK 61191-2—2010 «[levaTHble yanbl. TpeboBaHUA K Ka-
yecTBY. YacTb 2. [TOBEPXHOCTHBLIA MOHTaX. TexHu4eckmne TpeboBa-
HUSA»

MOK 61192-3:2002 IDT [OCT P M3OK 61191-3-2010 «[llevyaTHble yanbl. TpeboBaHUs K Kaye-
cTBY. HacTtb 3. MOHTaX B CKBO3HbIE OTBEPCTUA. TexHU4eckmne Tpebo-
BaHUA»

MOK 61192-4:2002 IDT [OCT P MOK 61191-4-2010 «[llevaTHble yanbl. TpeboBaHUSA K KaYe-

cTBY. HacTtb 4. MOHTaX KOHTAKTOB. TexHu4veckne TpeboBaHnA»

MOK 61193-1:2001

*

M3K 61249 (Bce yacTtun)

COOTBETCTBUA CTaHAAQPTOB.

- IDT — naeHTn4YHbIE CTAHOAPTHI.

* COOTBETCTBYHOLWMN HAUMOHANbHbLIM cCTaHAapPT OTCYTCTBYET. [0 ero yrtBepXaeHnsa pekomeHayeTcs UCnonb3o-
BaTb MEPEBOA HA PYCCKUN A3bIK 4AaHHOIo MexayHapogHoro craHgapra. [lepeBoa gaHHOro MexgyHapogHoro CraH-
aaprta Haxogutcsa B PegepanbHOM MHPOpMaUMOHHOM PoHOE TEXHUYECKUX PernameHToB M CTaH4apToB.

[TpumedyaHune— B HacToswen Tabnuue Ncnonb3oBaHO criegyrouee ycnoBHoe 0603HAaYEHNE CTENEHN
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bubnuorpadun

[1] MOK 61760-1 TexHonormsa NOBEPXHOCTHOro MoHTaxa — Yactb 1: CtaHgapTHas MeToauka TeEXHUYECcKnx Tpebo-
BaHUMN A5 KOMNOHEHTOB noBepxHocTHOro moHtaxa (IEC 61760-1, Surface mounting technology
— Part 1: Standard method for specification of surface mounting components (SMDs))

[2] NCO 9000 Cuctembl ynpasrneHust kKadecteom — OcHoBbl 1 crnioBapb (ISO 9000, Quality management systems
— Fundamentals and vocabulary)

[3] NCO 9001 Cuctembl ynpaenenust kavecteom — Tpeboeanua (ISO 2000, Quality management systems —
Requirements)

[4] NCO 9453 Msarkue nasinbHble nocbl — Xummnyeckne cocrtaebl U popmbl (ISO 9453, Soft Solder alloys —
Chemical compositions and forms)

[5] NCO 9454-1 Msarkue nasinbHble donocel — Knacendukaumsa n tpedosaHna — Yactb 1. Knacendukaumsa, map-
KUPOBOUYHbIEe 3HaKn U ynakoBka (ISO 9453-1, Soft Solder alloys — Classification and requirements
— Part 1: Classification, labeling and packaging)

- OpaboTKa JINEKTPOHHbLIX MOAyIen ework of electronics assemblies)k, -Association
[6] IPC-771"1 I1 6 N (R k of electroni blies)k, IPC-A 1ati
Electronics Industries, 2215 Sanders Road, Northbook, IL 60062-9135, http://www.ipc.org
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