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MpeancnoBue
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perynupoBaHuio U MeTponorun ot 28 noHa 2013 r. Ne 375-cT

4 HacTosiwuWin cTaHaapT naeHTUYeH MexayHapogHomy gokymeHTy IEC/PAS 62137-3:2008 « TexHorno-
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vcnblTaHWin Ansa nasiHblx coeduHeHnn» (IEC/PAS 62137- 3:2008 «Electronics assembly technology — Part 3:
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BBegeHue

MexayHapogHblid ctaHgapT MOK (IEC) 62137-3 6bin nogrotosrieH B komuteTe MOK TK 91: « TexHono-
A cOOPKM SMEKTPOHNKNY.

HaHHas pegakuusa npekpallaer aenctaume U 3aMmeHsieT JokymeHT IEC/PAS 62137-3, onybnvkoBaHHbIA B
2008 roay, u BKMoYaeT HekoTopkble pegakTopckme npaskn. OCHOBHbIE U3MEHEHUS, MMEIOLNE OTHOLLEHNE K
HacTosiLeMy cTaHAapTy, BKOYaloT crnedytoLlee:

- OTCYTCTBUE TEXHUYECKNX N3MEHEHUI;

- HekoTOopble pefaKkTopCcKne N3MEHEHNS U KOPPEKTUPOBKY;

- HeKoTopble CyLlecTBEeHHblEe U3MEeHEHNS], peann3oBaHHble Ans yaobceTea.

MepeveHb Bcex YacTel crangapTa IEC 62137 MoxeT GbITb HalaeH Ha web-caiTe MexayHapodHolh
3M1EeKTPOTEXHNYECKOW KOMUCCUM No4 0BLLMM 3aronoBKOM « TexXHo102usi cEopKU u3denull aNeKmpoHUKUY.
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HAUMOHANBbHBIA CTAHJDAPT POCCUMCKOWU OSEOEPALUUMU

TEXHONOMMA CBOPKU U3OENUN ANEKTPOHUKU
YacTb 3

PykoBoACTBO NO BbIGOPY METOAOB 3KOMOMMYECKUX U pecypCHbIX UCMbITaHUN
ANA NasiHbIX coeaUHEeHUN

Electronics assembly technology. Part 3. Selection guidance of environmental and endurance test methods
for solder joints

Dara BBegeHna — 2013—12—01

1 O6nacTb npumeHeva”

HacTtoqwmwin ctaHgapT ycTaHaBnnsaeT MeTogonormio Belbopa Hanbonee noaxoAsLlero Metoaa Ucrbl-
TaHWUN Ha HaJEeXXHOCTb MasiHbIX COeANHEHWIA pasnuYHbIX OOPM 1 TUMOB A5 3M1EKTPOHHBIX KOMMOHEHTOB, MOH-
TUPYEMbIX MO TEXHOMOrMU MOBEePXHOCTHOrO MoHTaxa (SMD), KOMNOHEHTOB € MaTPUYHBLIMU BbIBOAAMU W
Apyr1x, a Takke KOMMOHEHTOB C BbiBOAAMW, MOHTUPYEMbBIMA B OTBEPCTUSI C UCNOMb30BaHNEM NPUNOA U3
CNNaBoB PasfIMyHOro CoCcTaBa.

2 HopmaTuBHbIe CCbINKU

Cnegyiowme HopMaTUBHbIE AOKYMEHTbl SIBNsOTCA 06s3aTenbHbIMU ANA NPUMEHEHUA HacToALero
cTaHgapTa. Npun AaTMpoBaHHBLIX CCbIMKax MPUMEHUMBI TOMLKO YNoMsiHyThie ny6nukauun. Mpu HegaTuposaH-
HbIX CCbIfIKax UCMOMb3yeTcsl NOCNeAHUA HOPMaTUBHBIA JOKYMeHT (BKrtodasi nobble gononHeHus).

M3K 60194 MMnatel neyaTHble. KOHCTpyKuMsi, M3rotoBneHve u cbopka. TepMuHbl U onpeaeneHus
(Printed board design, manufacture and assembly — Terms and definitions)

M3K 61188-5 (Bce yactu) Nnatbl NnevyaTHble U cBOpKKU NevaTHbIX Nnat. MNpoekTnpoBaHue 1 NpuMeHe-
Hue (Printed boards and printed board assemblies — Design and use)

M3K 61249-2-7 Matepuansl Ans neyatHbIX nnat U APYruX CoeguHUTENbHBIX CTPYKTYp. Yactb 2-7.
ApMUpoBaHHblE MaTepuarnbl OCHOBAHUSA C NaKMpPOBKON 1 6e3 NNakupoBKW. DNOKCUAHBIA CIIOUCTBIA NIacTUK
Co cTeknoTkaHbto E, ¢ onpegeneHHoi BoCNnaMeHAeMOCTbIO (BepTUKarbHOe UCTbITaHWe Ha ropeHue), Niaku-
poBaHHbIN Meabto (Materials for printed boards and other interconnecting structures — Part 2-7: Reinforced
base materials clad and unclad — Epoxide woven E-glass laminated sheet of defined flammability (vertical
burning test), copper-clad

MOK 62137-1-1:2007 TexHonorns noBepxXHOCTHOro MoHTaxa. MeTobl UCNbITaHUSA NasHbIX coeanHe-
HW NOBEPXHOCTHOMO MOHTaXa Ha AONrOBEYHOCTb U BO3AENCTBUE OKpyXKatowlen cpeabl. HacTb 1-1. UcnbiTa-
HWe NPOYHOCTU Ha OTpbIB (Surface mounting technology — Environmental and endurance test methods for
surface mount solder joint — Part 1-1: Pull strength test)

M3K 62137-1-2:2007 TexHonorns noBepxXHOCTHOro MoHTaxa. MeTobl UCNbITAHUS NAsHbIX coeanHe-
HW NOBEPXHOCTHOMO MOHTaXa Ha AONrOBEYHOCTb U BO3AENCTBUE OKpyXKatowen cpeabl. HacTb 1-2. UcnbiTa-
HWe NPOYHOCTU Ha casur (Surface mounting technology — Environmental and endurance test methods for
surface mount solder joint — Part 1-2: Shear strength test)

1) Brecero pedakyuonHoe usmereHue mekcma 1o OMHOWEHUIO K mexcmy npumeHsemozo cmandapma MK ons
npusedeHus 8 coomeemcmeue ¢ mepmuHosnozued, npuxsmoi 8 Pocculickoll ®edepayuu.

Uzpanne opvunanbHoe
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MO3K 62137-1-3:2008 TexHonorusi NOBEPXHOCTHOIO MOHTaXka. MeToabl UCMbITAHUS MNasHbLIX coeanHe-
HWIA MOBEPXHOCTHOIO MOHTaXa Ha AONTOBEYHOCTb U BO3AeNCTBME oKpyXatowen cpeabl. Yacts 1-3. UcnbiTa-
HWe Ha uuknudeckoe nageHue (Surface mounting technology — Environmental and endurance test methods
for surface mount solder joint — Part 1-3: Cyclic drop test)

M3K 62137-1-4:2009 TexHOMorns NOBEPXHOCTHOrO MOHTaXa. MeToabl UCMbITAaHUS NasAHbIX coeanHe-
HUIA NOBEPXHOCTHOTO MOHTaXKa Ha AOSNITOBEYHOCTb U BO3AENCTBUE oKpyxatowen cpeabl. YacTte 1-4. Linknu-
yeckoe ucnbiTaHue Ha usrub (Surface mounting technology — Environmental and endurance test methods for
surface mount solder joint — Part 1-4: Cyclic bending test)

M3K 62137-1-5:2009 TexHonorns noBepxHOCTHOrO MoHTaxa. MeToabl UCNbITaHUS NasHbIX coeauHe-
HWIA MOBEPXHOCTHOIO MOHTaXa Ha [ONroBeYHOCTb U BO3AeUCTBME OKpyXatowen cpeabl. Yactb 1-5. UcnbiTa-
HMe Ha ycTanocTb MNpu MexaHudeckoMm casure (Surface mounting technology — Environmental and
endurance test methods for surface mount solder joints — Part 1-5: Mechanical shear fatigue test)

3 TepMuHbLI M onpeaeneHns

B HacTosileM cTaHaapTe npuMmeHeHsl TepMuHbl No M3K 60194, a Takke cnegylowne TepMUHBI C COOT-
BETCTBYIOLUMU OnpeaeneHUsIMn;

3.1 NPOYHOCTb Ha OTPLIB NOBEPXHOCTHO MOHTUPYeMOro koMnoHeHTa (pull strength for SMD): Mak-
cMManbHas cuna, Heobxogumasa Ansa paspyleHusa coeaMHeHns BbiIBoAa W NOAMOXKKU, Korga BbiBoA B Buae
«KPbUTLEB YakKkn» MOBEPXHOCTHO MOHTUPYEMOro KOMMOHEHTa OTpbIBAeTCA C UCNOSb30BaHNEM CneLManbHOro
UHCTpPYMEeHTa nop yrinom 45° K noBepXHOCTU NOANOXKN.

[IEC 62137-1-1:2007, nameHeHHbIN]

3.2 npoyHocTb Npu caBure AnA NOBEPXHOCTHO MOHTUpPyeMoro KoMnoHeHTa (shear strength for
SMD): MakcumanbHas cuna, NPUNoXeHHaa napannenbHO K NOBEPXHOCTN MNOAMOXKKA U NeprneHAUKYNSIPHO K
60oKoBOW NoBepxHOCTU 0bpasua, Heobxoaumas ANs paspyweHns coeauHeHNs NOBEPXHOCTHO MOHTUPYEMOTO
KOMMOHEeHTa, CMOHTUPOBAHHOIO Ha NOAMNOXKE.

[IEC 62137-1-1:2007, nameHeHHbIA]

3.3 NpoYHOCTbL NpU caBUre C NPUNOKEHUEM KPYTSLLEro MOMEHTa ANA NOBEPXHOCTHO MOHTUpPYe-
Moro KoMnoHeHTa (torque shear strength for SMD): MakcumanbHbIA KpYTALLMIA MOMEHT, NPUKNaabIBaeMbIv K
MOBEPXHOCTHO MOHTUPYEMOMY KOMMOHEHTY naparnnesbHo K MTOBEPXHOCTU NOASIOKKIN, HeoBXoaumblii Ana pas-
pYLLUEeHWs NasiHOro coeAUHEHUs MeXay KOHLEBbIMW BEIBOAaMWU/BbIBOAAMN NOBEPXHOCTHO MOHTUPYEMOTO KOM-
MOHEeHTa U MoAOXKKON.

3.4 npoyYyHocTb NpU MOHOTOHHOM U3rube, NpUKNafbLIBAEMOM K NOBEPXHOCTHO MOHTUPYEMOMY
KoMnoHeHTy (monotonic bending strength for SMD): Mpo4HOCTb NasiHbIX COeQNHEHWA NOBEPXHOCTHO MOHTM-
pyeMoro KOMNoOHeHTa, CMOHTUPOBAHHOIO Ha NOASIOXKKE, NMPU YCIIOBUM, YTO NOAMOXKA BbIrHYTa No Hanpaene-
HUAIO K CMOHTMPOBAHHOMY KOMMOHEHTY, BblpaXeHa MakcumanbHon rnybuHoi npornba, npu KoTOpPON
paspyluaeTcs CoeanHeHune.

3.5 umMknuyeckas NPovYHOCTb Ha U3rM6 ANA NOBEPXHOCTHO MOHTUPYEeMOro KoMnoHeHTa (cyclic
bending strength for SMD): UIHTeHCUBHOCTL CUMbI, KOTOPAA BbipaXkeHa B YMCne LMKIoB, Heobxoaumelx 4ns
nepenomMa coefiuHeHnss Mexay KOHLEeBbIMA BbIBOAAaMW/BbIBOAAMMN CMOHTUPOBAHHOIO Ha NOASIOKKE NOBepX-
HOCTHO MOHTUPYEMOro KOMMOHEHTa 1 MeAHOW KOHTaKTHOM NioLwaakv NoAN0XKM Nocne LMKNMYeckoro narnba
NoANoXKKA Ha creLUdULMpoBaHHbIiA Yros, No3BONSAOLLMA NLIEBON CTOPOHE NOASIOXKMA NPUHUMAaTb BbINYKITYHO
dopmy.

[IEC 62137-1-4:2009, 3ameHeHHbIN]

3.6 conpoTuBneHue MexaHU4YeCKoMy CABUTY NPU YCTanocTu 4NA NOBePXHOCTHO MOHTUpyeMoro
KoMnoHeHTa (mechanical shear fatigue strength for SMD): MpunoxeHue uuknuyeckon gedpopmaum casura
K NasHblM COEAUHEHNAM MyTeM MeXaHW4Yeckux nepemMelleHVin B3aMeH OTHOCUTENbHBLIX MepeMeLLeHni,
BbI3BAHHbIX pasHocTbio TKITP (TeMnepaTypHbIX KO3hULMEHTOB NMMHENHOTO pacLuMpeHnst), NPONCXOAALNX
MpU UCNBITAHUSAX LMKITNYECKUM U3MEHEHNEeM TemMnepaTypbl

MprMeyaHune—lcnbiTaHue Ha yCTanocTe MPY MexaHU4YeCckOM CABWIe MPOLOIHKAETCs A0 MOMEHTa, Koraa
MaKkcuMmarbHas npunaraemasi cuna yMeHbLUMTCA 4O YCTAHOBNEHHOW BEMUYMHBI, YTO COOTBETCTBYET MOSIBMIEHWNIO HaYarb-
HOW TPELLMHbI, NN A0 MOMEHTa, KOTAa U3MEPSIIOLLMM SMEKTPUYECKOe CONPOTUBIIEHUE NpMBopoM ByaeT 3aperncTpupoBaH

2
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paspbiB SNEKTPUHECKOTO COEANHEHUS, MPUYEM KONMYECTBO LIMKITUHECKMX MEXaHUYECKMX CABUIOB PEMMCTPUPYETCA Kak No-
Kasarenb YCTOWYMBOCTM K YCTanocTu.

3.7 uUMKnu4yeckoe UCNbITaHUE Ha NageHue 4N NOBEePXHOCTHO MOHTUPYEMOro KOMNoHeHTa (cyclic
drop test for SMD): Yucno dumkenpyembix UcnbiTaTenbHbIM NpyucnocobneHnem nageHuin 4o MoMeHTa paspy-
LUEHWS NasiHbIX COeAMHEHNIA MOBEPXHOCTHO MOHTUPYEMOTO KOMMOHEHTa C KOHTaKTHBIMU MIoLaakami Ha noa-
NOXKe, NPY NaAeHAN NOANIOXKM C onpeaeneHHON BLICOThI.

3.8 uuKnuM4yeckoe UcCNbITaHWe Ha NPOYHOCTbL NpPU NafeHUU cTanbHoro wapuka (cyclic steel ball
drop strength for SMD): Yucno nageHuin ctanbHOro Wwapuka ¢ 3apaHee onpeaerieHHON BbICOTbI Ha NOANOXKY
00 MOMEHTa, MPY KOTOPOM BO3HUKAET paspylueHUe NasiHbiX COeAUHEHUA NOBEPXHOCTHO MOHTUPYEMOTO KOM-
MOHEHTa C KOHTaKTHBIMU NMoLaaKaMu Ha NOANoXKe.

3.9 NpoYHOCTL Ha OTPLIB ANAA KOMNOHEHTOB C BbIBOAAMUW, MOHTUPYeMbIMU B oTBepcTua (pull
strength for lead insertion type device): MakcumanbHasa npunoxeHHasa cuna, Npu KOTOPOW paspyllaeTca nas-
Hoe coefiMHeHne MeXay KOMMOHEHTOM € BbIBOAaMWU, MOHTUPYEMbIMU B OTBEPCTUA, U KOHTAKTHOW NoLwaakomn
Ha MoAJsIoXKe, NPU OTPbIBE BEIBOAA C MOMOLLbIO CneuuanbHOro npucnocobneHus.

3.10 conpoTuBneHue NON3y4ecTu ANl KOMMNOHEHTOB C BbIBOAAMU, MOHTUPYEeMbIMU B OTBep-
ctua (creep strength for lead insertion type device): Mpo4YHOCTL NAAHOro coeanHeHUs, BhipaXKeHHasi Bpeme-
HeM OO0 HacTyMN/IeHNss MOMeHTa paspyLUeHUst NasHOro coeAuHEHUA NPU YCIoBUM NPUSIOKEHUS NMOCTOSIHHON
CUIbl K BbIBOAY KOMMOHEHTa, MOHTUPYEMOTO B OTBEPCTUE, NPUNAsIHHOMO K KOHTaKTHOW MnrioLuagaxe.

3.11 ABneHne noabeMa rantenu NPUNON ANA KOMMOHEHTOB C BbiBOAAMU, MOHTUPYeMbIMU B
otBepcTus (fillet lifting phenomenon for lead insertion type device): AABneHue, B cuny koToporo npoucxoaut
nogbem rantenu fNpunos OT KOHTaKTHOWM NowaakM Ha NOANoXKE UM KOHTaKTHOM NAoLWaaku oT NoAnoXKY
(oTcnoexue).

3.12 nocnepoBaTenbHas Lenoyka (daisy chain): Bca uenb nasHbiX coeauHEHWA, NOAKTIOYEHHBIX
nocregosatenbHo (cM. B.2).

MpuMeyaHu e — KOHTaKTHbIE NNoLWaaKkM Ha 06enx CTOPOHAX NOAMOXKM U BbIBOA UMEIOT NasiHbIA KOHTAKT B Mo-
crneaoBaTenbHONM Liernoyke npy UCTLITAaHMM Ha NOALEM ranTenu.

4 O6LwWwue NonoxXeHusd

O6nacti coeAnHEHWIA, kKoTopble AOMKHBI ObiTh OLEHEeHbl, NokasaHbl Ha pucyHke 1. MNpeacTaeneHHble
30€ecb MeTOobl UCMbITAHWUIA NPUMEHUMBI AMA OLEHKU CTOMKOCTU COeANHEHWI A111 KOMIMTOHEHTa, CMOHTUPOBAH-
HOro Ha NoANOXKe, HO He AMs OLLeHKA MeXaHN4YecKoi NPOYHOCTU CaMOro KOMMOHeHTa.

YcnoBust ons NpoBefeHnsl YCKOPEHHOM NOAroTOBKU K UCMbITaHUO (BLICTpoe n3MeHeHWe Temneparypbl
N CYXOW Harpes) MOTyT NPEeBLICUTb MakCcUMansHO AOMYCTUMBIA NS KOMNOHeHTa AnanasoH pabounx Temne-
patyp.

BeccBuUHLOBbIE MPUMON UMEIOT CBOWCTBA, OTNNYatoWMeCs OT 0ObIYHO UCMONb3YEMbIX 3BTEKTUMECKUX U
GNU3KNX K HUM cnnaBoB npunoeB. HagexHocTb 6ecCBUHLOBOMO NasiHOro CoeAvHEeHUs MOXeT oKasaTbcA
YMEHbLUEHHON NPpWY NPUMEHEHUU KOHKPETHOro Mpunos, Npu UCNonb3oBaHWA KOHLEBbIX BbIBOJOB/BbIBOAOB
ocoboin hopmbl 1 Npu 06paboTke NOBEPXHOCTHU.

Mpumep chakTopa, NokasbiBaloWero BrMsiHAE Ha HaOeXHOCTb COeAWHEeHWUs] C NPUMEHEeHUeM MpPUNost
Sn96,5Ag3Cu,5, npeacTtasneH Ha pUucyHke 2. [laHHbln npunoi uMeeT 6onee BLICOKYO TeMrepaTtypy nnasrne-
Hus, aBNsieTca 6onee TBepAbIM, HEXKEN ONOBAHHO-CBUHLIOBBIN NPUNOA Ha OCHOBE 3BTEKTUYECKOro Ccnaga, U
Bonee CTOMKMM K MexaHuyeckon gedhopMaunm B TBepAoM cocTosiHMW. CnegoBaTernibHO, MexaHudeckoe
HanpsikeHue, BO3AENCTBYOLLEE Ha COeAUHEHNE, CTaHOBUTCA BblLLe, HEXENM MPpU NCNoMb3oBaHUM NPUNosA Ha
OCHOBE 3BTEKTUYECKOro OMOBAHHO-CBUHLIOBOrO Crnasa.

OTM CBOWCTBA MOTYT BbI3BaThb paspblB NasiHOro coeAnHEHUsA Npu YCKOPEHHOM NoAroTOBKE K UCNbITAHUIO.

MoKpPbITUS BLIBOAOB MOBEPXHOCTHO MOHTUPYEMbIX KOMMNOHEHTOB MOTYT BIIMATL HE TOMNLKO Ha pe3ynbTa-
Thbl UICNbITAHWI Ha NadeHne, HO U Ha gpyrie ncneitTaHusa. CnegosaTtensHo, MpY BCeX UCMbITaHUSIX creayeT yyu-
TbiBaTb AaHHbIA pakTop.
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SMD* (6e3BbIBOAHON KOMMOHEHT)

KOHLEBO/i BbIBOA, KOMMOHEHTA

KoHLeBoli BbIBOA, KOMMNOHEHTa Mpunoii
AXACHon metannmsauyum
30Ha
OLEHKU VHTepmeTannueckme
COefIMHUTESbHbIE Cron
KoHTakTHas nnoLlaaka noanoxku
SMD* (MaTpU4HbIA TN BbIBOLOB)
KoMnoHeHT Mopnoxka
KomnoHeHT
Mopanoxka KoHLeBOI BbIBOA, KOMMOHEHTA
WANAAAR
AXACNou metannnsalum
3oHa .
. OLeHKM Mpunoin VHTepmeTannmueckme
Mpunon COeIMHWTESbHbIE CIOU
SMD* (Tvn c BbIBOAAMMN) KoHTakTHas nnowaika noa/1oxku
BbiBog Mpvnoii Mopnoxka
BbiBop,
KOMMOHEHTa
MeTannmsauum
3oHa n . y
1Mo HTepMeTa/liyeckme
KOMMOHEHT C BbIBOAAMY A1 MOHTaxXa OLLEHKN P P
B OTBEpCTUS coeauHUTENbHbIe CNou
(0oHOCTOPOHHSIA nnarta) KoHTakTHas nnowaaka nog/1oxku
BobiBop,
Mognoxka

nnowaaxa

PucyHok 1— O6nactu coeguHEHNn AN UCNbITAHUA Ha HALEXHOCTb

* SMD — NOBEPXHOCTHO MOHTUPYEMbIA KOMMOHEHT.
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Yckopsatowpe
thakTopbl

BospeiicTBre Temneparypsbl
TepMouMK/bl
Bbicokas Temnepatypa
TemnepaTypa 1 BNaXXHOCTb
MexaHunyeckne Bo3aencTeus
Cratunyeckue
AKTUBHbIe (BMbpauwus, yaap)

CoiicTBa dakKTopbl, BMAIOWMNE HA HAOEXHOCTb COeAUHEHNSA

1) Teepapiii, HeaethopM1pyeMbIii
2) Beblicokas t* nnasneHns

Bbicokas t° Kpyctannmsaumm
Bbicokas t° naiiku

« MNoBbILLEHHOE BO3AEICTBYE HA NPUMONA

* [0BbILLEHHOE HaMNpshKeHe Mexay
COeIMHEHVEM U MO/IOKKOM (T. €. NogbeM
rasirenn)

* PocT peakumoHHoro crost

Macca koMnoHeHTa

3) Bo3pocluas peakTMBHOCTb T T
« Onnas/ieHne BbIBOAOB, Andidpy3nst PaspyLueHre npunost
4) Cerperauusi, Bbl3BaHHasi 106aB1EHNEM VHnupanmsauya MorpaHHoe paspyLueHie
METa/IIOB C HU3KOM t° mnaeneHus (P, Bi) * CHIDKEHHE HAfIEKHOCTH BCTIE/ICTBUE Y POCT TPELLWH
' ¢hOpMMPOBAHIS C/IOSt CErperaLymn 11 3710MOB COEANHEHNA
5) V3mMeHeHns B Matepuasne n CTpykType PaspyLueHvie BbiBoga
BLIBOJIOB * OTKa3 COGCTBEHHO BbIBOAOB
6) YXyALeHHas NasieMocTb * [lechopmauysi rasrresnu, 1 2 Kopnyc komnoHeHTa

chopMmMpoBaHIe AetheKTOB M nnarta NCKIYeHbl

BozgeiicTBytowuii napameTp

KOMMOHEHT: CTpyKTypa BbiBOAA
Pa3mvep niarthbl: KOHTaKTHas M/IOWAAKa, TO/LLWHA, MaTepua
CTpyKTypa coeauHeHui

PucyHok 2 — ®akTopsbl, BNugLWme Ha HagexHocCTb COQ,D,VIHGHVIVI, BbIMOJ/IHEHHbIX 6ECCBUHL,0BbIM npunoem

5 TMopsaok BbiGopa NPUMEHMMOro MeToAa UCMbITaHWUA

5.1 Bos3geicTByluUMe PakTOpbl Ha NasiHble COEAUHEHUSI B peasibHbIX YCIOBUSAX
M Npu NPOBEAEeHUN UCMbITAHWUNA

CBsA3sb mMexay metogamu NcnbiTaHUn n BOS,D,EVICTBMGM, Bbl3BaHHbIM peaJ/ibHbIMN YC/IOBUAMMU, NMOKa3aHa
B Ta6nmu,e 1. Tvn NnognoXxkn n cpopma BblIBOAOB KOMMNOHEHTA, KOTOPbIE B/INAKT Ha pe3y/ibTaThbl ncnbiTaHui
NMOBEPXHOCTHO MOHTUPYEMbIX KOMMNOHEHTOB B peajibHbIX YC/ZTOBUAX, TaKXe npunBeaeHbl B CCblJIKax KTa6}'IVILI,e.
Bbl60p MeToga ucnbltaHnda, NnpuMeHNMMoro and KOMNOHEHTOB CI'IELI.I/I&J'II:HOVI (*)OprI N BbiIBOAOB KOMIMOHEHTA,

npusefeH B 5.2.

Tabnwunya

MeTog, ucnbiraHui
(NpUMeHNMBI cTaHaapT)

MpoBepka Ha 06pbIBY)’ 6)
MpunnoxeHne B

MpoyHOCTb Ha OTPbIBY)
M3K 62137-1-1

MNpefen NpoyHoOCTM npu
caBure9)
M3K 62137-1-2

MNpepnen npoyHocTn Ha
COBUT NPY CKpy4MBaHMn9)
Mpunoxenne C

McnbiTaHma  Ha  npo-
YHOCTb MPU  MOHOTOHHOM
n3rn6e9)

Mpunoxexne D

YcKopeHHasn noarotoska

bbicTpoe un3MeHe-
Hue Temnepatypsbi0)

Cyxolii HarpeB0)
BnaxHblii HarpeB0) emble KOMMOHEHTbI (SMD), ¢

MAaTb/KOMMOHEHTBI, K KOTOPbIM
MPYMEHVM METOZ, UCTIbITaHWS

[1OBEPXHOCTHO MOHTUPY-
eMble KOMMOHeHTbI (SMD)

MOBEPXHOCTHO MOHTUPY-

BblBOJAMU  TuMa
yarikm»

«KpbIIO

MOBEPXHOCTHO MOHTUPY-
eMble KOMNOHeHTblI (SMD)

[1oBEPXHOCTHO MOHTUPY-
eMble KOMMNOHeHTblI (SMD)

MOBEPXHOCTHO MOHTMPY-
eMble KOMMNOHeHTbl (SMD)

1 — CBA3b Mexay metogamu ncnbITaHUn n BOBID'eI‘/JICTBI/IﬂMI/I, Bbl3BaHHbIMW peasibHbIMW yCNnoBUAMU

BO3,EI.eI7ICTBI/Ie B YC/1IOBUAX KCN/Tyataunn
Ha n3genud, K KOTopbiM npumMeHnm
METOo/, UCNbITaHNA

MpepnonaraeTca Hanuume cnegy-
IOLMX BO3AENCTBUINA:

a) MoBTopswwmiics Tepmoyaap,
BbI3BaHHbIA pa3HOCTbIO TeMnepaTyp-
HbIX  KOS(hPULNEHTOB JIMHENHOTO
pacwmnpeHna KOMnoHeHTa U Noanox-
K/ Npn BKAKOYEHHOM W BbIKNKOYEH-
HOM COCTOSIHUM 060pyA0BaHUA U/Min
TeMnepaTypHbIX U3SMEHEHNAX B OKPY-
Xarouiei cpege.

b) Bbicokas TemnepaTypa OKpy-
Xawluiein cpegbl.

c) Bbicokas Temnepatypa u Bnax-
HOCTb OKpyXatLleli cpegpl
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Okonyarue mabnuysi 1

MeTon ucnbitTaHun
(NpyMeHMBIN CTaHaapT)

YckopeHHas NoAaroToBka

MnaTtel/KOMNOHEHTHI,
K KOTOPbIM NPUMEHUM
MeTon UenbiTaHus

BosgencTeure B yCNOBUSX SKCNnyaTaumm Ha
M3OEenusi, K KOTOPbIM NPUMEHUM MeToz
MenbITaHus

Menbitanusa Ha npod-
HOCTb MPU LIMKITNYECKOM
narnée?

M3K 62137-1-4

[MoBTOPSAOLWMIACS
n3armb nnathbl

[MOBEPXHOCTHO MOH-
TUPYyeMbl€ KOMNOHEHThI
(SMD)

MoeToOpsIOLLEECH MEXaHNYECKOe BO3aeli-
CTBUE, MPUINOXEHHOE K NasiHbIM COeanHEeHN-
AIM U MOAMOXKe, KaK B Criyvae nepekniove-
HUIA, 0COBEHHO ANA NOPTATUBHbIX YCTPOUCTB

WUeneiTanuss Ha ycta-
NOCTHYIO NPOYHOCTL NpK
MeXaHW4eCcKoM caBure

MO3K 62137-1-5

MpuknagbiBaemoe
LUKNUYeCcKoe Mexa-
HUYeCcKoe ycunve

[MOBEPXHOCTHO MOH-
TUPYEMBIE KOMMOHEHTbI
(SMD)

MoBTOpsOWMINCA Tepmoyadap, BbI3BaH-
Hbll Pa3HOCTbIO TEMMEpaTypHOro koaddum-
LUMeHTa NMMHENHOro pacluMpPEeHns KOMMNOHEH-
Ta W MNOANMOXKA NPV BKIIOYEHHOM WK
BbIKMIOYEHHOM  COCTOsIHMM  0BopyaoBaHusi
n/vnn TemnepaTypHbIX U3BMEHEHUSX B OKPY-
xarwowen cpeae

MenbiTaHne Ha uuknm-
yeckoe napeHne?d
M3K 62137-1-3

MoBTOpSIOWEECH
nageHue nnatbl

[MOBEPXHOCTHO MOH-
TUPYyeMbl€ KOMNOHEHThI
(SMD)

McnbiTanne Ha npo-
YHOCTb NPU LIUKITUYECKOM
nageHun CTanbHOro La-
pukad)

Mpunoxenne E

MoBTOpSIOWEECA
nageHue wapuka

[MOBEPXHOCTHO MOH-
TUPYEMbIE KOMMOHEHTbI
(SMD)

Yaap, nenbiTbiBAEMbIV NasiHbIM COoeanHe-
HWeM npu crny4arvHoM nageHum obopyaosa-
HUS, HAXOOSALLLErocsi BO BK/TIOHYEHHOM COCTO-
AHUK

McnbiTanne Ha npoy-
HOCTb NPW OTPbIBE
Mpunoxexne F

BeicTpoe unameHe-
HUe TemnepaTypsI©)

OAHOCTOPOHHSAS ne-
yaTHas nnata, KOMMo-
HEHTbI C BbIBOAAMMW AnNs
MOHTa)a B OTBEPCTUSI

MMoBTOpAlOWMIACA Tepmoyaap, Bbl3BaH-
HbI Pa3HOCTBIO TeMnepaTypHOro koaddu-
UneHta NUHEeNHOro pacwupeHna KOMNOHeH-
Ta W NOANOXKM NPU BKINOYEHHOM WU
BbIKNIOYEHHOM COCTOAHWUU oGopy,qoaaHuﬂ
n/vnn TemnepaTypHbIX USMEHEHUSAX B OKPY-
Xxaiowen cpene

MenbiTaHue Ha conpo-
TUBNEHNE Non3y4ecTy
Mpunoxerne G

BecoBasi Harpy3ka
npm MOBbILLEHHON
Temnepartype

OAHOCTOPOHHSAS Mne-
yaTHasi nnarta, KOMMo-
HEHTbI C BbIBOAAMMU AnNS
MOHTaXa B OTBEpPCTHUSI

PaspyweHne nasHoro coeguHeHusi npwv
NPUNOXEHUN NOCTOSIHHOW CUMbI

Habniopenne saene-
HUA nogbema rantenu
Mpunoxexne H

He npumensietcs®)

[ByxcTOpOHHSS ne-
yaTHasi nnara, KOMmno-
HEeHTbl C BbiIBOAaAMU Ans
MOHTaxa B OTBEpCTUs

flBneHne nogbema rantenu  MoxeT
BCTpeYaTbCs MEXAY NPUMNOEM U NMOKPbLITUEM
BbIBOAA W/MIM KOHTAKTHOWM MIOLWAAKON Mno-
cne navku

a) [laHHbIN BUA CTILITAHWIA NPOBOAUTCS AA OLEHKN YMEHBLIEHWS MPOYHOCTM NasiHOrO COEIMHEHUS MPK YCKO-
PEHHON NOArOTOBKE K UCTbITAHUIO, PEann3oBaHHOW B BUAE NMOBTOPSIIOLLErOCs TEMINEpaTypPHOro BO34eNCTBUSA Ha coeau-
HEeHWe NocpeacTBOM BbICTPOro M3MEHEHUS! TEMMNEPATYPbI, CYXOro U BriaXHOro Harpesa. [JomKHbIN cnocob nenbitaHms
[OMkeH BbiTb BbIGPaH C Y4ETOM CBOMCTB UCTILITYEMOIO M3AeNusl, TakmX Kak hopma BbLIBOAOB.

b) NaHHbIN BUA MCTIbITAHWIA NPOBOAMUTCS A1s1 MPOBEPKM HATNMYMUS BO3MOXHOTO fiedeKTa NasiHoro CoejuHeHus Nno-
CpeaCTBOM M3MEPEHNUI U3MEHEHWS BEJNIMHYUHBI SNTEKTPUYECKOTO CONPOTUBIIEHUS 6e3 NPUITOXKEHUS MEXaHUYECKOro BO3-
nencteusi. [laHHbIi METOA, UCMbITAHWIM YNOMSIHYT 3[1€Ch KaK anbTEPHATUBHBLIN METO/, NMOCKONbKY OH OCTAaTOYHO 4acTo
ynotpebum, ocobeHHO ANnsi U3genuii ¢ MaTpyUYHbIM pacnonoxeHmem BoiBogoB BGA n LGA.

) B 3aBUCMMOCTM OT COCTABA UCTONb30BAHHOIO NPUIMOS NPUMEHSIEMAast yCKOPEHHasi NOArOTOBKA K McnbiTaTernb-
HOMY BO3ENCTBUIO MOXET ObiTb Crieaylowen:

1) BbicTpoe uameHeHne Temneparypbl: 4rist npunoes coctaBa Sn-Zn, Sn-Bi u Sn-In.

2) BnaxHbiin HarpeB: Ansi NpUnoeB coctasa Sn-Zn.

3) CyxoW HarpeB: ansi npunoeB cocrtaBa Sn-Bi.

9 KcnbiTanne Ha BO3AEHCTBUE LMKNTUYECKUM NaeHUEM CTaNbHOTO Lapyuka NPUMEHUMO AN NPUMOEB Ha OCHO-
Be cnnaea Sn-Zn, Sn-Bi n Sn-In.

e) Ecnu umeeTcsl NoflbeM ranternn Mexay BbIBOAOM W NNaTtoM, ANsl BO3AeNCTBUA PEKOMEHAYETCS NPUMEHSITh
6bICTPOE U3MEeHEHNE TeMMepaTypbi.

MpwuMeyaHue— McnbiTaHne Ha BUGPOYCTOMUMBOCTb SIBNSIETCS UCTIbITAHWEM Ha AONTOBEYHOCTb B YCIOBU-
siX BUOpaumm, KoTopasi MOXeT BO3AeNCTBOBATL HA U3Aenuve Npy ero TPaHCNoOpTUPOBKE UNK NPU UCNONBL30BaHWUM €ro B
yCNoBUSIX KcryaTaumm. 1o HacTosILLEero MOMeHTa He GblNo JoKa3aHo, YTO UCTIbITaHUA Ha BUBPOYCTOWYMBOCTD, BKITIO-
yasi u Hanbornee XecTkue UCMbITaHUs NPY CNy4YarHon BUbpauum, mornu 66l AaTh OLEHKY CTEeNeHn pa3pyLweHust NasiHoro
coeauHeHus. 1o 3Tol NpUYMHE UCNbITaHWe Ha BUOPOYCTONYMBOCTb HE BKITIOUEHO B HACTOSIWMI CTaHAAPT.




FOCT P 55492—2013/IEC/PAS 62137-3:2008

5.2 Bbl60p MeTonoB MCNblTaHU, OCHOBAaHHbIX Ha cpopmax nTnnax BbiIBOAOB 3/IEKTPOHHbIX
KOMIMOHEHTOB

5.2.1 TMoBepXHOCTHO MOHTUPYEMbIE KOMMOHEHTbI
PekomeHAOBaHHbIe METOAbl UCMbITAHUIA, NPUroAHbIE AN 3/IEKTPOHHbLIX KOMMIOHEHTOB Pa3/InYHbIX hopM
KOprycoB v TUNOB BbIBOAOB, NpuBeAeHbl B Tabnuue 2.

Ta6nuua 2— PeKoMEHAOBaHHbIE METOAbl UCMbITAHUIA, NPUrOAHbIE [/1s1 MOBEPXHOCTHO MOHTUPYEMbIX 3/IEKTPOHHbIX
KOMMOHEHTOB Pa3/iMuHbIX (hOPM KOPMYCOB U TUMOB BbIBOAOB

|-|pI/IMEH8HVIe yCKOpeHHOVI o
Tunbl BLIBOAOB KOMIMOHEHTA s
noAroToBkKN K UCMbITaAHUAM %
=
2
=
o &
3 s g : g
g é e Q T 3
bIBOAp! s
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BbiBOAbl Ha ABYX CTO- 2 TaHTan0BbIi  KOHAEH- A B C
poHax (rHyTble) catop, UHOYKTUBHOCTb
BbiBOAbl Ha Tpex cTo- 2 Yun-pesuctop, ne- — AB — — — — C —
poHax HOYHbIA KOHAEHcaTop
BbiBOAbl Ha nATU CTO- 2 MOHOMUTHBI  KOHAEH- A B C
poHax, BK/IOYasA KpbILLl- carop, TepMucTop,
Ky npefoxpaHnTens, WH-
OYKTUBHOCTb
MHOroBbIBOAHbLIE  KOM- 4 v Pe3nCTopHbIE U KOH- A B C c
T MOHEHTbI (BbIBOABI MO 6onee pgeHcaTopHble c60pku
z CTOpOHaMm) < >
T
g
Z  «Kpbino vaiikn» — 1 4 v TpaHcdhopmaTop AB C C C
= 6onee
[}
3
I
I
o
2
® «Kpbino yaiiku» — 2 [o 6 Tepekntovaresib B AB C
3
Q
0
sy
S
5 «Kpblno vaiiku» — 3 4 v Pasbem A, B A B C C
O 6onee
BbiBOAbLI HA OCHOBaHWM 2 KartyLuka nHAyKTUBHOC- A,B B C
KOMMOHEeHTa TW, TaHTasI0BbIA KOH-
Cp JleHcaTop
Kpyrnbie BbIBO/bI, 2 MELF — AB B — — — C —
BK/IOYasA KOMMavokK KOHAeHcaTop/pesuc-
Top/npefoxpaHnTesnb
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MpogosmkeHne Tabnmuybl 2

lMpyMeHeHne yCKOpeHHO o
Tunbl BbIBOJOB KOMMOHEHTa =
NnoAroToBKU K UCNbITaAHMAM [
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BbiBOAbI HA ABYX CTO- 2 Ovopg — A B C - c —
poHax (THyTble)
_ «Kpblsio vaikm» oT 3400 6 Masblii TpaHsnuctop C B C —- — — C —
0
Q. o
S  «Kpbino vaiikn» 6 mm  QFP, SOP A c ¢ C B
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LlaprkoBble BbIBOAbI N L MHo- BGA, FBGA R — — A B C B B B
Ha OCHOBaHWe kopny- " " "~ - 0 T XecTBo
ca
BblBOAbI Ha OCHoBa- \ MHo- LGA, FLGA — — — A B C B B B
HVe kopnyca 6e3 wa- XecTBo
pukoB

MpumeyvyaHnsa

1 «A» — peKkoOMeHZyeTCs /11 YCKOPEHHOI! MOATOTOBKM K UCMbITAHWIO, «B» — NpUMEHUMO, «C» — NpYMEHUMO
npv yA0BNETBOPEHWUN ONPEAENEHHbIX YC/OBUIA, «-» — He NpUMeHsieTcs.

2 OfHO 13 HUXENEPEUMCNEHHBLIX MEXaHUYECKUX UCTbITaHWi NPOBOANTCA [0 U NOC/e YCKOPEHHON NOAroTOBKM K
UCNbITAHWAM B COOTBETCTBUM C (POPMOIA KOMMOHEHTA, NOAMIEXALLETO VCMbITAHNIO;

a) MchnbITaHKe NPOYHOCTY HA OTPLIB: NMOBEPXHOCTHO MOHTMPYEMble KOMMOHEHTLI C BbIBOAAMU TUNA «KpbIno Yalikuy;

b) MCMbITaHWe Ha Npeaesn NPOYHOCTU NPU CABUTE: NOBEPXHOCTHO MOHTUPYEMbIE KOMMOHEHTbLI MasibiX pasmepos,
[N KOTOPbLIX MOXET GbITb NPMMEHEHO NPUCNOCO6/1EHNE AN NPUTOXKEHNS BOKOBOTO MEXaHWYECKOro JaBfeHus:;

C) MCMbITaHME Ha MPOYHOCTbL MPU CABUTE NPU NMPUIOKEHUN KPYTALWETO MOMEHTA: NMOBEPXHOCTHO MOHTUPYEMbIE
KOMMOHEHTbI, UMetoLLve hopMy Kopryca, He MO3BOJISIIOLLYH0 NPUMEHUTb 06bIYHOE UCMbITaHNe Ha NPOYHOCTb NPU CABU-
re, a Takxe [I0CTaTo4YHO 60/ibLUME MO pa3MepaM KOMMOHEHTb! C 60/bLIMM KOJIMYECTBOM BbIBOOB, TaKue Kak rnosynpo-
BOJHWUKOBbIE NMPUBGOPLI UK Pa3beMbI.

3 WcnblTaHne Ha Hanunuve 3NeKTPONPOBOAHOCTU MPUMEHSAETCA K KOMMOHEHTaM, /1S KOTOPbIX MOXET ObiTb
cchopMMpOBaHO NOC/Ief0BaTe/IbHOE COeMHEHNE HA OCHOBaHWE NevyaTHOWN naaTbl UK Xe BHYTPWM CaMoro KOMMOHEHTA,
HaxoAsALLLerocs nof ncnblTaHNeM.

Mpumepammn ABAAKOTCA NOAYNPOBOAHNKOBbLIE NPUOOPLI C BbIBOAAaMU, oTnuvarwmnmmucsa ot BGA, LGA wm QFN.

4 VicnblTaHNs1 HA MOHOTOHHbIM M3rM6G NPUMEHSIIOTCS K TEM KOMMOHEHTaM C 60/1bLUON BbICOTON UM reoMeTpuyec-
KUMW pasmepami, K KOTOPbIM MOXHO NMPUMEHUTb U3MEPEHME CONPOTMB/IEHNSI N KOTOPbIE HE MOTYT GbITh Nerko aedop-
MUPOBaHbI.

5 McnblTaHUsi Ha NPOYHOCTb NPU LUMKINYECKOM U3MMGE U Ha LMKINYEeCcKoe NajeHue NpUMEHSIIoTCS K KOMMOHEH-
Tam, MCMONb3yeMbIM B OCHOBHOM B NMOPTaTWBHOW annapaType.

MpMMEHeHNe AaHHOTO BMAA MUCMbITaHWU ONMCLIBAETCA B TEXHUYECKUX YCNOBUAX Ha U3genve.

WcnbiTaHre Ha MPOYHOCTL MPY LMKIMYECKOM M3rnbe a5 noanoXeK npuMeHsieTcs A1 NosynpoBOAHNKOBLIX Npu-
60pOB, CMOHTMPOBAHHbIX Ha NOAJIOKKE.
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OkoHyaHue mabnuupi 2

6 Kaxagbiii TN ucnbITaHWM Ha BO3AENCTBUE TEMMNEPATYPLI NPUMEHAETCA NPU UCNONB30BaHWM CrieflyIoWwmxX cnna-
BOB:

a) 6bicTpoe nameHeHne TemnepaTypsbl: 4nsA cnnaeoe Sn-Ag-Cu, Sn-Zn, Sn-Bi u Sn-In;

b) BnaxHbIn HarpeBs: Ans crnnaea Sn-Zn;

C) cyxoW HarpeB: Ans cnnaea Sn-Bi.

7 dopmbl KOPNYCOB NONMYNPOBOAHUKOBLIX NPMBOPOB ycTaHoBNeHsl B cTavgapte MOK 60191. OgHako noHATre
«Kopnyc ¢ koHUeBbIMU BbiBOAaMU 6e3 LIapUKOB Ha HUXHEN NOBEPXHOCTU» A0 HACTOALWENO BPEMEHU He OnpeaeneHo.
3peck noa TepMUMHOM «Kopnyc € KOHUEBEIMW BbIBOAaMM 63 WapUKOB Ha HUXKHEW NOBEPXHOCTU» NOHUMAETCA KOPNyC
BGA 6e3 wapukoB Npunosi.

5.2.2 KoMnoHeHTbI ¢ BLIBOAAMU, MOHTUPYeMbIMU B OTBEPCTUA

McnbiTaHWe NpoYHOCTU Ha OTPbLIB ABNAETCA OCHOBHLIM A1 KOMNOHEHTOB C BLIBOAAMU, MOHTUPYEMBIMU
B oTBepcTus. [nsa nsgenuii 6onbLIOro pasmepa Takke MOXeT ObliTb UCNOMb30BaHO UCTIbLITAHWE HA CONPOTUB-
neHue NnonsydyecTn, Npy NPEeAnonoXeHNN 0 BOSMOXKXHOCTU NPUMOKEHNA MEXaHUHEeCKOro BO3AEACTBUS CO CTO-
POHbI KOHCTPYKTUBHON CTPYKTYPbI U3fenus.

Bbi6op BMaa ucnbiTaHUiA AormKeH ObITb OTpaXkeH B TEXHUYECKUX YCIIOBUSIX Ha usaenue, MOHTUpyeMoe
TONbLKO Ha OQHOW CTOPOHE NOANOXKKU. Bo MHOMMX crnyvasx NPOYHOCTL BEIBOAOB KOMMNOHEHTOB, MOHTUPYEMBbIX
B OTBEPCTUS, MOXET ObITb XyKe B CpaBHEHUU C NPOYHOCTLIO NasHbIX coeauHeHuI. HacToswme Buabl ucneita-
HUA He sBMsIOTCS noaxoasawmmm ans o6opyaoBaHus, B KOTOPOM UCNOSb3yeTcs AaHHbIA BUA, MOAMOXKEK.

PekoMmeHaoBaHHBIE € yYETOM MaccChl MeTOAbI UCNbITAHWIA ANA U3AENWA C BbLIBOAAMW, MOHTUPYEMbIMA B
oTBepCTUA, TUN Ni1aThl U CNOcob NPUNOXKEHUA Harpy3kn npeacTasneHbl B Tabnuue 3.

Tabnuuya 3— PekomeHgoOBaHHbIE ANA NPUMEHEHUA CNOCOOLI UCMbITAHUIA M Macca U3AENUIA C BLIBOAAMU, MOHTUPYE-
MbIMW B OTBEPCTHUSA

lMpumeHeHue, TN nsgenus UcnbiTanue OueHka
TN noanoKKm UcenbitaHue Acnbiranme Ha flBneHne
Macca Ha nogvema | lNposepka
MpumeHeHue conpoTuBnNEHne
nsgenus NPO4YHOCTL rantenu Ha obpbIB
nonsyvectu
npu oTpbiBe npunos
OOHOCTOPOHHSS, Be3 nocTosiHHON Harpy3ku INerkoe B — — —
C MOHTaXOM B OTBEp-
ctust TH Tsprkenoe C B — —
C NOCTOSAHHOW Harpy3komn Jlerkoe B — — —
Tsprkenoe C C — —
[ByCTOpPOHHSAS, C© B 0CHOBHOM AN KOMIMOHEHTA C BLIBOAOM — — B C
MOHTa)XOM B OTBep- | 4NA MOHTaxa B OTBepcTue
ctma TH
KOMMNOHEHT ¢ BbIBOAOM, MOHTVUPYEMbIM B — — B B
OTBEpCTHe, Ans KOTOPOro npvMeHuma no-
cnegosaTenbHO M3MepsieMast uenb

MpumevaHusn

1 «B» — npyumeHnmo, «C» — NpYMEHVMO NpU BbINONHEHUW ONpeAeneHHbIX YCoBUA, «—» — HENPUMEHUMO.

2 TpeboBaHus K OKpyxXaloLlel cpede nNpyu NpoBeaeHNn NCMbITaHWI;

a) MCMbITaHWA Ha NPOYHOCTL MPY OTPbIBE — KOMHATHASI TEMNepaTypa;

b) ucneiTaHus Ha conpoTMBNEHNUE NON3YHECTU — MNOBLILLEHHAs TEMMNepaTypa OKPYXXatoLWwen cpedbl, Kak OTpaxe-
HO B CTaHZapTe Ha nagenve;

C) BMAUMBIV NOABEM ranteny Npunosi — KOMHaTHas TeMnepaTypa;

d) npoBepka Ha 06pbIB — BbICTPbIe M3MEHEHNSI TEMNEPaTYPbl OKPYXKaIOLLEel cpeapl, Kak OTPaXXeHO B CTaHaapTe
Ha nagenve.

3 [Ons npoeeaeHusi 4aHHbIX UCTbITAHUI BO3MOXHO NpYMeHeHne npunoee cnnaeoB Sn-Ag-Cu u Sn-Zn.

4 B cny4ae npuMeHeHUs1 BYXCTOPOHHEW NOAMNOXKMA C OTBEPCTUMSIMM, NPOYHOCTb COGCTBEHHO BbIBOAA, Kak npa-
BWUIO, MeHbLLE, YeM NPOYHOCTb NAsHOro coeguHernsi. CnegoBaTensHo, AaHHbIM BUA NOANOXEK HENPUMEHUM AN NPO-
BeZIeHWS UCMbITAHWIA Ha NPOYHOCTbL MNPU OTPLIBE.

5 Ocob6eHHOCTU OLEHKM ABYXCTOPOHHUX NEYaTHLIX NiaT Ansl MOHTaXa B CKBO3HbIE OTBEPCTUS AaHbl B NPUNOXE-
Hum H.
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6 O6uWwure NOSIOXeHUs AN MeTOA0B UCMbITaHW

6.1 MoHTax npubopa n ncnosibdyemble matepuanbl

a) Mpwunoii

Ha npaktuke gns nalikm B KayecTBe NpUNos MCronb3yeTcss 6O0MbLIOI acCOPTUMEHT GECCBUHLOBbIX
cnnaBoB. Ecnm B cneumcmkauum Ha NpoaykT He yKkasaHO MHOe, 6eCCBMHLOBLIA crnnae Aasi Npunosi fOMKeH
BblGMpaTbCcs U3 Tabnuupl 4, rae 4aetcst ero Tun.

Ta6nunya 4 — Cocras npunoes
Tun npunos CnnaB (kpaTkoe 0603HaueHue)
Sn-Ag-Cu Sn96,5Ag3Cu,5(A30C5) -
Sn-Zn Sn91Zn9(Z90) Sn89Zn8Bi3(Z80B30)
Sn-Bi Bi58Sn42(B580) -
Sn-In Sn88In8Ag3,5Bi,5(N80A35B5) -
Sn-Cu Sn99,3Cu,7(C7) —

b) TecTtoBas MoAM0XKa

TecToBOI NOAMOXKON CAYXUT NPUBEAEHHbIN B cTaHaapTe MOK 61249-2-7 naM1HMPOBaHHbI MmaTtepuan
Ha OCHOBE CTEK/0TKaHW WM 3MOKCUAHbIX CMOJ1, MOKPbITbIA MeAbto. MaTepuan noAioXku ¢ HauMeHbLllel noa-
BEPXXEHHOCTbIO TEPMUYECKOMY Pa3/ioXEHUD, MexaHUyeckoi gedopmauvn 1 paspylleHuo criepyeT Bblbu-
paTtb B C/lydae UCMNosb30BaHMA MaTepuasna, oT/InYaloLerocs oT yKka3aHHOro Bbille.

TBepAble, TpyAHO AedopMUpYEMbIE MaTepuanbl, TakMe Kak Kkepamuka, He crnefyeT MCNosb3oBaTb B
KauyecTBe TECTOBOI MOA/OXKKN NPV NPOBEAEHUN MUCMNbITAHWIA HA NPOYHOCTb NPU MOHOTOHHOM W LUK/INYECKOM
n3rnée v nNpy UCNbITaHUU Ha LMKINYecKoe najeHve.

Mpouvie ycnoBusi ykasaHbl B ONMCaHWWN COOTBETCTBYHOLLNX METOAOB UCMbITAHWIA.

c) MoHTax usgenuii Ha TeCTOBYH MOATOXKY

Hwke nepeuncneHbl TpeboBaHWSA K MOHTaXy U34eNunid Ha TEeCTOBYH MOZAJ/OXKY.

Mpn NpoBeAeHUN UCMbITAHWA AN NOBEPXHOCTHO MOHTUMPYEMbIX U34enuii nocnefHme MOHTUPYHOTCS Ha
MO I0XKe C OAHOCTOPOHHEN MeTannm3aunein uav Ha oOf4HOl CTOPOHE MOJAJ/0XKKN C ABYXCTOPOHHER MeTasiu-
3auueil.

Mpn NpoBeAeHUN UCTIbITaAHWNIA ANS N3AE/UIA C BbIBO4AMU, MOHTUPYEMbIMU B OTBEPCTHSA, NOCNEAHNE MOH-
TUPYIOTCA Ha OAHOWN CTOPOHE NOA/IOKKW. VcnbiTaHWsA 418 u3fenuii ¢ BbiIBOgamu, MOHTMPYEMbIMU B OTBEPCTUSA
N yCTaHOB/MIEHHbIMU Ha 06enx CTOPOHax NOA/0XKKN, HE NPOBOAATCSH, NOCKO/IbKY B AaHHOM C/lydae NMpOYHOCTb
NasHOro COefMHEeHNs1 HAMHOTO BbIlle MPOYHOCTU BbIBOAOB U3AENVSA.

[na naiiku NOBEPXHOCTHO MOHTUPYEMbIX KOMMNOHEHTOB AO/MKEH MPUMEHATLCA METO/, Naviky onnas/eHu-
em; Ana u3genuii ¢ BbIBOAAMW, MOHTUPYEMbIMW B OTBEPCTUA, JO/DKEH MPUMEHATLCA METOA Naiku BOJSHOW

Pa3mepbl B MunnmmeTpax npunos.

i -
I TOBOW MOANTI0XKKE N KOHTaKTHble naowagkn

i MOBEPXHOCTHO MOHTUPYEMbIE KOMMOHEH-

|

|

)

1 __ Mpubop Tbl, NoAsexalime MCMbITAaHUSIM HA MPOYHOCTb

1 - [ NPV MOHOTOHHOM M3rn6e, LMKINYECKUM WUCMbI-
r 1 . . [ TaHUSIM Ha NPOYHOCTb MPY U3rMGe M NCMbITaHK-

i [ AM Ha UMKIMYeckoe najeHve, OOJ/IKHbl ObiTb

3 CMOHTMPOBAHbLI B LEHTPE TECTOBOW MOAMOXKY,
Kak 3TO nokasaHo Ha pucyHke 3. Mo cornacosa-
HUIO MEXAY NPOU3BOAUTENEM U NOTPEBUTENEM
pacnosfioxeHve WCMbLITyeMOro npuéopa Ans
NPOBEAEHNSI WHbIX MUCMbITAHWIA MOXeT 6bITb
onpefieqieHo B ApyroM MecTe TeCTOBOi nog-
NOXKU. ECNu MHOE He yKasaHo B CTaHAapTe Ha
usgenue, AOMKHbI WCMOMb30BaTbCs KOHTAKT-

1
90 (wwupuHa)
130

MosicHeHne — TonwmMHa TeCToBOW Noanoxkn 1,6 mm

PucyHok 3 — lpuMep MOHTaxa MOBEPXHOCTHO MOHTUPYEMOro

d) PacnonoxeHvne KOMMNOHEHTOB Ha Tec-

npuéopa A5 NpoBeAEHUs UCMbITAHUI Ha YCTOWYMBOCTb NPY MOHO-
TOHHOM U LMKNNYECKOM M3rnéax

10

Hble naowagkun, yaosreTsopsiowme Tpebosa-
HuAM ctaHgapTa MOK 61188-5.
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Ta6nwn La 5— AnameTpbl CKBO3HbIX OTBepCTI/IVI N KOHTaKTHbIX NowanokK B OTHOWEeHUN K HOMUHa/IbHOMY nonepeyvyHo-
My CEYEHUI0 N HOMUHa/TbHOMY AnaMeTpy NPOoBOJ/IOYHOIO BbiBOAaA

HomuHanbHasa 06nactb NonepeyHoro HomuHanbHbI grameTp (d) Kpyrnoro [JunameTp ckBo3HOrO  [inameTp KOHTaKTHOI
ceyeHus (S), Mm2 B CEYEHWU BbIBOAA, MM 0oTBEpCTUs, MM naoLWaaKk1, Mm
S<010 d <0,35 0,8 1,4
0,10 < S<0,28 0,35 <d <0,60 1,0 1,6
0,28 < S<0,50 0,60 <d <0,80 1,2 1,8
0,50 <S <0,79 0,80 <d <1,00 1,4 2,0
0,79 <S<1,20 1,00 ,60 <d <1,25 1,6 2,2

6.2 YcnoBusa namku

6.2.1 O6Lue NoJsIoXKeHUs

[ns bopmupoBaHusa ranTenu Npunosi Hagnexawero kayectsa TpebyeTcs NpaBu/ibHbIM BbIGOP YCNOBUIA
naiku. Mpumepbl TeMmnepaTtypHOro Nnpoduna Ana naviku onsabfieHneM 1 BOMIHON Npunos nokasaHbl B 6.2.2 ©
6.2.3 COOTBETCTBEHHO.

6.2.2 [Maiika onnaBfieHNEM MPUNOS

TemnepatypHble npouan nNpu naike onsabseHNEM NPUNOS, UCNOJIb3YEMblE NPU NPaKTUYECKOl peanu-
3auum npouecca cbopku, Bcerga Ao/MKHbl O6bITb ONTUMU3UPOBAHbI C YYETOM pa3MepoB MOHTUPYEMbIX NaliKoi
KOMMOHEHTOB, pa3MepoB NOAJOXKM U T. 4. TemnepaTypHblli npodunb ana npunos Sn96,5Ag3Cu,5 gonxeH
COOTBETCTBOBATb pekoMeHaaumnsam, JaHHbIM B cTaHaapTe MOK 61760-1, kak noka3aHo Ha pucyHke 4. MNpume-
pbl TEMNepaTypHOro npounsa ANa Apyrux npunoes rnokasaHbl Ha pucyHke 5.

Temnepartypa, °C

MosacHeHunsa

CnnowHasn nMHMA: TUNOBOI npouecc (TemnepaTtypa Ha KOHLEeBbIX BbiBOAAX).

MyHKTUPHAsA NUHUA: OrPaHNYEeHna TEXHOIOTMYECKOro npouecca; orpaHnyeHne cHU3y (TemnepaTtypa Ha KOHLEBbIX
BblBOJAAX); OrpaHnyYeHne cBepxy (Temnepartypa Ha BepxHel yactu npubopa).

PucyHok 4 — lMpumep TemnepaTypHOro npoduas npu naike onnaeseHnem npunos (Sn96,5Ag3Cu,5)
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Temnepatypa, °C

Cocras npunos
CvIVBON U1 OnicaHvie
Sn91Zn9a; Sn89Zn8Bi3 Bi58Sn42 Sn88In8Ag3,5Bi,5

T MvHnmansHas Temnepatypa npefsapuTesibHoro 130 °C 100 °C 140 °C

pasorpesa
12 MakcumasibHas Temnepartypa npeAapuTesibHoro 150 °C 120 °C 160 °C

pasorpesa
+3 Tewmneparypa naviku 200 °C 150 °C 206 °C
-+ [vkoBas Temnepatypa 220°C+x5°C 190 °C+ 5°C 220°C+5°C
fi Bpewms npeaBapuTenLHOrO pasorpesa 90cx30cC 90cx30cC 90c+30cC
f2 Bpema naiiku 01208060 C 0120 p0 60 C O120 00 60 C

a) lMailky pekomeHAyeTcs NpoBOAMTbL B aTMOCIEpPE MHEPTHOTO rasa, Takoro kak N2.

PucyHok 5 — lMprMepbl TeMnepaTtypHoro npocmasi mpu naiike onsiaB/ieHMEM MPUNOos
nHoro, Yem Sn96,5Ag3Cu,5

[eTanbHble onnucaHnsa NPoYNX YC/IOBUIA OTPaXeHbl B COOTBETCTBYHLWNX METOANKAX UCMbITAHUNA.

6.2.3 [lalika BONHOW npunos

TemnepaTypHble NpoduAn Npu naike BOMHOM MPUMOS, UCNOb3yeMble NpU NpakTUYeckol peanunsayuu
npouecca c6opku, Bcerga AO0MXKHblI 6bITb ONTUMU3NPOBAHbLI C YYETOM pPasMepoB MOHTUPYEMbIX Nakoi KoMNo-
HEHTOB, pa3MepoB NOAJIOXKN U T. A. TemnepaTypHblil npounb ana npunoa Sn96,5Ag3Cu,5 fonxeH cooTBe-
TCTBOBATb MOKa3aHHOMY Ha PUCYHKe 6 1 Ha pucyHke 7.

[JeTanbHble onnucaHnsa NPoOYMUX YC/I0OBUIA OTPaXeHbl B COOTBETCTBYHOLWMX METOANKAX UCTbITAHWUIA.

12
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Temnepartypa, °C

MosacHeHuA

CnnowHas MMHUS: TUNOBOW Mpouecc (Temnepatypa Ha KOHLEBbIX BbIBOAAX).

MyHKTUPHAA NVHWA: OrpaHNYeHNs TEXHOMOMMYECKOro Npouecca; orpaHnyeHne cHu3y (Temneparypa Ha KOHLEBbIX
BbIBOAAX); OrpaHMYeHne CBepxy (Temnepartypa Ha BepxHeli YyacTu npmoopa).

PucyHok 6 — Mpumep TemnepaTtypHOro npodouas npv navike BonHon npunos (Sn96,5Ag3Cu,5)

Temnepatypa, °C

Mogorpes Maiika
Cocrtas npunos
Temnepatypa nogorpesa TQ Bpewms nogorpesa t0  MakcumanbHas Temneparypa 'p Bpewms navikv
Sn99,3Cu,7(C7) Ot 100 °C go 120 °C Or30cpo90c 250 °C+5°C Or3cpo5c

PucyHok 7 — lMpumep TeMnepaTypHOro npodhnns npu navike BOSIHOW NpMNost

13
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6.3 YckopeHHas noArotoBKa K UCMbITaHUIO

6.3.1 BbicTpoe uU3MeHeHMe TemnepaTtypbl (B HacTOALlEM cTaHAapTe NpUMEHAEeTcs ANA BcexX
TUNOB NpuUnoes)

UcnbitaHne N (BbicTpoe M3MeHeHMe TeMnepaTyphl ¢ 3adaHHbIM BpeMeHeM nepexoda), onucaHHoe B
ctaHgapte MOK 60068-2-14, gomkHO 6bITb BbIMOMIHEHO MpPU MPOBEASHUM UCTBITAHWUN Ha MPOYHOCTL MpuU
OTpbIBE, HA MPOYHOCTL NPU CABUre, Ha MPOYHOCTb NPU NPUMOKEHUU KPYTALLEro MOMEHTa 1 NPW UCNbITaHNUSX
Ha MOHOTOHHBIN M3rM6 A5 MOBEPXHOCTHO MOHTUPYEMbIX KOMMOHEHTOB M MNP NPOBEAEeHUU NCNbITaHWUA Ha
NPOYHOCTL MPW OTPBIBE A1 KOMMOHEHTOB C BbIBOAAMU, MOHTUPYEMBIMU B OTBEPCTUSA. TemnepaTtypHble ycrno-
BMS JOIDKHbI 6bITb BbIGPaHbI C YH4ETOM BIMSIHUS XapaKTepUCTUK U3MEHEHMS TeMnepaTypbl NAsiHOro coeanHe-
HWA, ocrabnswwmx coeguHeHe, Korga oHO UCNbITEIBAET Bo3aencTBMe. TemnepaTypHble XapaKkTepucTuku
3aBUCAT OT pasamepa UcnelTyemoro obpasua (TenoeMKocTb U TensnoBblgeneHne obpasua), pasmepoB TeCcTo-
BOW MOASOXKKA WNN  OT KONMUYEecTBa OAHOBPEMEHHO WCMbITbIBAEMbIX TECTOBbIX Moanoxek (Cm.
npunoxexue A).

PekomeHayemble TemnepaTypHble YCNoBWS NpeacTaBneHsl B Tabnumue 6.

Ecnu He ykasaHo gpyroe, konuMyecTso Lukios coctaenset oT 500 go 1000, 3a ucknwoyeHuem namepe-
HUA CONPOTUBNEHUS.

Tabnuuya 6— TemnepaTypHble YCNOBUS 4nsi criyyasi GbICTPOro M3MEHEHUsI TeMNepaTypbl

CocTas cnnasa ansa npunos
enomun Sn9, Sn91Zn9, Bi58Sn42 Sn88In8Ag3,5Bi,5
5Ag3Cu,5 Sn89Zn8Bi3 T
MunumanbHaa Tewm- | Temnepartypa -40°C -40°C -40 °C —40°C
neparypa XpaHenms Bpemsi Bblaepkku 30 MuH 30 MuH 30 MuH 30 MuH
MakcmanesHas Tem- | Temnepartypa 125°C 125°C 85°C 125 °C
neparypa XpaHeHns Bpemsi Bblaepkku 30 mMuH 30 MuH 30 MuH 30 MuH

6.3.2 Cyxown HarpeB (npuMeHsieTcs TONbKO K Npunoto coctaBa Bi58Sn42)

Cyxol HarpeB, Kak onucaHo B cTaHgapTe MOK 60068-2-2, gomkeH 6bITb BbIMOMHEH MpU NPoBeAEHUU
NCMbITAHWI Ha NPOYHOCTb NPU OTPbIBE, HA MPOYHOCTL NPU CABUIe, Ha NPOYHOCTbL NPU NPUNOKEHUN KPYTALLIEro
MOMEHTa U MPWU UCMbITAHUAX Ha MOHOTOHHBIA N3rMb AN MOBEPXHOCTHO MOHTUPYEMBIX KOMMOHEHTOB 1 MpU
npoBedeHnn UCMbITaHUI Ha NPOYHOCTb NPU OTPbIBE A7151 KOMMOHEHTOB C BbIBOAAMW, MOHTUPYEMBIMW B OTBEP-
CTWS, Ha CreayoLnX YCNoBUsIX.

a) TemnepaTtypa: 85 °C.

b) MpopomkutensHocTb: 500 4 1 1000 .

6.3.3 BnaxHbIl HarpeB (yCTaHOBUBLUUACS pPeXuM) (MpUMEHAETCA TONbKO K NPUMNOSM cocTaBa
Sn91Zn9 n Sn89Zn8Bi3)

UcnbiTaHne B kamepe (BNaxHbIA Harpes, YCTAaHOBUBLLUMICH PeXUM), ONWCaHHoe B cTaHgapTe
MO3K 60068-2-78, 4OrmKHO BbITb BbINOMHEHO MpWY NPOBEAEHUN UCMbITAHUIA Ha MPOYHOCTb MPY OTPLIBE, HA NPOY-
HOCTb MpW cABUre, Ha NPOYHOCTb NPU NMPUNOKEHUN KPYTALLEro MOMEHTa U NMPU UCNBITaHUSAX Ha MOHOTOHHBIN
n3rn6 Ans NOBEPXHOCTHO MOHTMPYEMbIX KOMMOHEHTOB W Mpy NPOoBeAEHUN UCNBITaHUA Ha MPOYHOCTb MpuU
OTpbIBE Asl KOMMOHEHTOB C BbIBOAAMMW, MOHTUPYEMbIMU B OTBEPCTUS!, Ha CReayHoLUMX YCITOBUSIX.

a) Temnepatypa 1 BrnaxHocTb: 65 °C, 85 %.

b) MpopomxkntensHocTb: 500 4 1 1000 .

6.4 BbiGop ycnoBui UCNbITaHUS U OLieHKa pe3ynbTaToB UCNbITaHUA

a) CKOpOCTb MPUIIOKEHWSI HArpy3ku

MeToabl UCMbITAHUIA 1 YCNOBUS OLEHKA CTOMKOCTU NasiHbIX CoeAnHEeHNN A0MKHbI BbITb OpraHU3oBaHsb
Takum 06pasom, UToObl M3bexars paspyliueHus cobCTBEHHO UCMBITYeMOro obpasLia, CoCpe0oTOUMB paspyLla-
toLlee BO3AENCTBME UCKIIOYUTENBHO Ha NasiHoM coeanHeHnn. CyLIecTBYET TeHASHLMS K YBENUMUYEeHUo paspy-
LLIEHMS1 TECTOBOM MOANOXKM U/ o6pasLa npu NPOBeASHNM UCTIbITAHUIA Ha NPOYHOCTL NPK OTPLIBE, CABUrE,
OTPbIBE C NPUMOXKEHNEM KPYTALLIEro MOMEHTa M MOHOTOHHOM M3rMbe AN NOBEPXHOCTHO MOHTUPYEMbIX Mpu-
6OpPOB M ANA UCTLITAHUIA HAa MPOYHOCTL NPU OTPLIBE ANA NPUBOPOB C BbIBOAAMMU, MOHTUPYEMBLIMA B OTBEp-
CTUAA, B ClydYasiX, Korga CKOPOCTb MPUIIOKEHUS BO3AEWCTBYIOLENA CUMbl OYeHb Bbicoka. PekomeHayeTtcst
BbIGMpaTh 6onee MeaneHHbIe CKOPOCTU NPUNOXKEHWUS HArpy3KK, MK KOTOPLIX paspyLUeHWe NasiHoro coeanHe-
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HUA MPOUCXOAWUT B MEepuof OT HECKOIbKUX AECATKOB CEeKyHA A0 HECKOSbKMX MWHYT, OCHOBbIBasCb Ha
npoBefeHnn npeasapuTesibHbIX UCMbITaHWii o6pasua.

b) KpenneHue TecTOBOW NOAMOXKKN

Ha pesynbTaT vcnbiTaHMs MOryT BAWATb MPOMCXOASLME BO BPEMS WUCMbITAHUA CMELLEHWUS TECTOBOM
MOA/IOXKN OTHOCUTE/SIbHO OCHOBAHWA WM €e WCKPMBAEeHUs. TecToBas NOAMOXKA A0/HKHA ObiTb HafEXHO
3aKpensieHa Ha OCHOBaHWUW, XenaTesibHO B MecTe, 6/IM3KOM K UCMbITbIBAEMOMY NasHOMY COeAUHEHNIO.

CTpyKTypa u/vnm pasmep KpenexHoro npucnoco6a1eHmns, npyuMeHsemMoro ans dukcauun TeCToBoW Noa-
NIOXKUW, UK nofAepxuBatoLero TeCTOBYH MOAJO0XKY MPUCNOCO6NEHNS [O/KHbI OblTb TOYHO OMMCaHbl AN
KaXX[oro MeTofa ncnbiTaHusa AN NogaepXaHus BOCNPOM3BOAMMOCTY YCOBUIA NCNbITAHUS.

c) Pesynbtart ucnbitaHms

PesynbTaT ncnbiTaHus A0/HKEH 6biTb MPOAHANIN3MPOBaAH HE TO/IbKO MOATBEPXAEHUEM U 3anNCAMU CUJbI
1 BPEMEHW NMPUIOXKEHHOTO paspylualLlLero nasHoe coeiuHeHne BO3AencTBMA, HO 1 cnocoba, Kakum AaHHoe
paspyLleH/e npon3oLo.

7 MeToA OUueHKN UCMbITaHUA

7.1 VcnblTaHne Ha NPOYHOCTb MasiHOro coeAMHeHNs NOBEPXHOCTHO MOHTUPYEMbIX
KOMMNOHEHTOB

7.1.1 O6wmre NoNoOXeHnNA

McnbiTaHMA Ha NPOYHOCTL NPU OTPbIBE, HA NPOYHOCTL MPU CABUIE, HA NPOYHOCTb NPU NPUNOXEHUMN KPY-
TALLEro MOMEHTa U HA MOHOTOHHBbIW U3rN6 Kak 4o, Tak 1 Noc/sie YCKOPEHHOW NOATOTOBKM K UCNbITAHUIO NCNOJb-
3yl0TCH A/19 OLEHKW CTeneHu aerpajaummn npoyHOCTU U APYrnX XapakTepUCTUK NasHONo COeAUHEHNS.

7.1.2 VcnblTaHMe NMPOYHOCTU Ha OTPbIB

McnbliTaHMe NpoYHOCTW MpU OTPbIBE MPUMEHSETCHA A5 NOBEPXHOCTHO MOHTUPYEMbIX KOMMNOHEHTOB C
BbIBOJaMM Tuna «Kpbisio yaliku». Kak noka3aHo Ha pucyHKe 8, An1 MPUIOXEHUs YCUUs oTpbiBa U 4SS U3Me-
peHnsa cunbl NpY OTPbIBE NMPUCNOCO6/1eHne, co3falllee yeuane Ha oTpbIB, LENISEeTCSa KPHOYKOM K O4HOMY 13
BbIBOZOB NOJ yriom 45°.

[erpagauns coeguHeHNs aHanu3npyeTcs CpaBHEHVEM MaKCUMasibHON NPUIOXEHHO Ha OTPbIB CUSIbI U
Tvna paspyLleHus 40 U nocne YCKOPEeHHOM NOoAroTOBKM KOMMOHEHTA K UCMbITaHnio. [aHHbli BUA, UCMbITaHWUiA
NPUMEHNM ANSA COeAMHEHUI, NOMYYEHHbIX KakK Nankoli onnasaeHnem, Tak 1 MeTO40M Naiku BOSTHON NPMNos.

Hanbonee noaxoaswas cKOpocTb NoAgbema MpPsMOYrosibHOro naockoro kopnyca (QFP) c BbiBOgamu ¢
warom 0,5 MM nNpy AaHHOM Buae ucnoiTaHma coctasnset 0,0083 mm/c (0,5 MM/MUH).

JeTanbHoe onucaHne npoueaypbl UCMbITAHUA NpeacTaBneHo B ctaHgapte M3K 62137-1-1.
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7.1.3 NcnbiTaHWe NPOYHOCTUN Ha cABUT

VicnbiTaHne MPOYHOCTU Ha CABUT MPUMeHAeTCcA ANA MNOBEPXHOCTHO MOHTUMPYEMbIX KOMMOHEHTOB
HeO60/bLUMX pa3mepoB. Kak MokaszaHO Ha PUCYHKe 9, MakCuMasibHOe 3HayeHmne CUsbl, MPUIOXKEHHOR Ha CABMT,
n3mepseTcsd, Korga oHa rnpusioxeHa napassiesibHoO NOBEPXHOCTU NOAJIOXKKM U NepneHanKynapHO UCnbiTyemo-
My o6pasy. MNpu nalike KOMNOHEHTA K TECTOBOI NOAMIOXKKE MPUMEHSETCA METOZ OnMaBMeHnUs NPUnosi.

BbicoTa koMnoHeHTa: H

Bbicota nuHum casura: < H/4

PucyHok 9 — McnbiTaHne NpoYHOCTU Ha caBur

[ns nonyyeHns TOYHbIX U3MEPEHWIA MPY UCMbITAHUK, YCU/IME Ha CABUM HEOOXO0AUMO NpUKIaAblBaTbh Ha
NOCTOSIHHO NOALEPXMBAEMON BbICOTE, COCTaBNAWLEN He MeHee 1/4 OT BbICOTbl UCMbITLIBAEMOrO KOMMOHEH-
Ta, M He KacasiCb MOHTaXHOro nons. Hambonee noaxopsiuias CKOPOCTb NPUIOKEHWS CUbl COCTaB/ISIET OT
0,0083 mm/c go 0,15 mm/c (oT 0,5 MM/MUH [0 9 MM/MUH).

[eTtanbHoe onucaHue npouenypbl UCNbITaHUA NpencTaB/ieHo B cTaHgapte MOK 62137-1-2.

7.1.4 WVcnbiTaHMe NMPOYHOCTU MPU NMPUNOXEHNUN KPYTALWEro MOMeHTa

VcnbiTaHMe NPOYHOCTM MPU NPUNOXEHUU KPYTALLEro MOMEHTA SAB/IAETCA METOAOM, asibTEPHATUBHbLIM
UCMbITAHNIO MPOYHOCTU Ha CABUT, N MPUMEHAETCA K KOMMNOHEHTaM, AJ/11 KOTOPbIX UCMbITAHWE MPOYHOCTU Ha
COBUI HE MOXET OblTb JIEFKO NPUMEHEHO BCAeAcTBMe uX opM. [aHHbI BUA MUCMbITAaHUS Hambosiee 4acTo
npuMeHseTcsa AN KOMNOHeHTa 60nbLlnx pa3mepos. MNpucnocobnieHne B BUAe naTpoHa, MMeoLWwero BHYTPeH-
HIOK0 MOJIOCTb, YAEPXNBaAET KOMMNOHEHT, Kak 3TO NnokasaHo Ha pucyHke 10, 1 nepefaeT NPUIOXEHHbI K HEMY
KPYTALLUMA MOMEHT Ha KOMMOHEHT, BbI3biBas €ro pa3BopoT. MakCUMabHbIA KPYTALWMWIA MOMEHT, NPUBOAALLNIA
K CABUTY KOMMNOHEHTa, U3MepseTcs, Korja BpalialLmnii MOMEHT MPUIOXKEH CTPOro napansiefibHo TECTOBOWA
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[Ana nonyvyeHns TOUHbIX M3MEPEeHWl rnybuHa BHYTpPEeHHel BbIGOPKM B NaTpPOHe NpucnocobaeHns Aon-
XKHa ObITb paBHa BbICOTE UCMbLITYEMOr0 KOMMOHEHTa. LIeHTp ocu BpalleHust NpucnocobaeHns AO/KEH COOT-
BETCTBOBaTb NEOMETPMYECKOMY LIEHTPY KOprnyca WCMbITYyeMOro KOMMOHEHTa; B3auMHOro KosiebaHus 3aTux
ocei cnegyet n3beratb. Hanbonee noaxogslias CKOpPOCTb BpalleHWs natpoHa npucrnoco6ieHns npu Bo3-
MOXHOCTW ee perympoBku coctaenseT ot 0,00698 paa/c no 0,017 pag/c.

[JeTanbHoe onvcaHve npoueaypbl UCNbITAHNA NPeACTaBNeHOo B npuioxeHun C.

7.1.5 WVcnbiTaHMe NPOYHOCTM NPU MOHOTOHHOM U3rnée

VcnbiTaHne NPOYHOCTU NPV MOHOTOHHOM K3rnbe NpUMEeHsieTcs Yalie A1 KOMNOHEHTOB 60/bLIMX pas-
MepoB. Kak nokasaHo Ha pucyHke 11, TecToBas NOA/0XKA C yCTAHOB/IEHHbIM Ha Heli MOBEPXHOCTHO MOHTUPY-
eMbIM KOMMOHEHTOM YKMaAblBaeTCA Ha noggepxusaroliee npucnocobsieHme NMLEBON CTOPOHON BHU3. Mpu
3TOM TecToBas NOAMOXKA MpormbaeTcss ¢ NOMOLLbIO U3rMbaloLero NpMcnocobaeHuns, NpukIagbBaeMoro K
o6paTHOl ee CTOPOHe A0 MOMEHTa pa3pyLUeHWs NasHOro CoeAnHEHWs, a ry6buHa n3rnba B MOMEHT paspyLue-
HUA n3mepsietcs. Ana onpefeneHns cTeneHun gerpagauny nasHbIX COeAMHEHNI aHHbIA BUA, UCMbITAHNS 001-
XEH MPOBOANTBLCA [0 M NOocne npoueaypbl YCKOPEHHON NOArOTOBKU KOMMOHEHTA K UCTbITaHUIO.

PUCYHOK 11 — MOHOTOHHOE MCMbITaHMe Ha NPOYHOCTb MpU M3rnGe

XKenaTenbHo, 4TOObLI TECTOBAA NOA0XKA OblNa N30rHyTa B BUAE Ayrv. JaHHbli BUA UCMbITAHUS He Npu-
MeHsieTCs 415 NaT Maslioi TOMLWMHbI U KepamMuyeckux nognoxek. MpeanoyTuTensHo N3MepATb Fy6uHy nsrm-
6a MNOLMOXKMA, WCMOMb3Ysi 3/EKTPUYECKMe W3MEepeHns, O0O6HapyxmBawLlMe 06pbIB Lenu, Takue Kak
nocsfiefoBaTeflbHO-NMPMOPUTETHAA LENoYKa, onucaHHas B npunioxeHun B. T. e. ncnonb3osBaTb AN 3TUX
uenei Npuéop, N3MepsLLMA anekTpuyeckoe conpoTueaeHune (cm. D.2.3). PaccTosiHne mexay onopamu nog-
AepXvBaloLLero noaa0Xky npucnoco6seHns AoMKHO 6b1Tb 90 MM C pagnycom 3akpyrneHus onop R 2,5 mMm.
Paanyc 3akpyrneHusi nsrnbarowlero anemeHTa fo/mKeH ObiTb 5 MM.

Ycnosue npoBefeHns UCMbITaHUS [LOJ/IXKHO BbIGMPATLCA TakuM 06pa3om, YTOObl 3aBUCUMOCTb Mexay
nedhopMMpyoLWUM TECTOBYIO NOAM0XKY BO3AeCTBMEM U INTyOUHOI npornba npuobpetana NMHENnHbIN Xxapak-
Tep. XKenaTenbHO NPOBECTU MpeABapuUTeNbHbIA TeCT 4718 NPOBEPKU 3aBUCUMMOCTU Fy6UHbI npormba 1 npu-
KnagbiBaeMbiM AeOpMUpPYIOLWLMM BO34ECTBMEM, a Takke OrpaHuunTb [youHy npu npeasapuTenbHO
onpeaenieHHol CKOPOCTU M3rmba, UCMonb3yss uaMeputesnb geopmaummn, yCTaHOBEHHbIW PAAOM C TOUYKOM
NasiHoOro CoefMHEHNA UCMNbITEIBAEMOIO KOMMOHEHTA.

Hanbonee nogxoasiiasn ans AaHHOTO UCMbITAHWSA CKOPOCTb M3rnba honbrMpoBaHHO Meabio NOAM0XKKN
Ha OCHOBE CTEK/I0BO/IOKHA M 3MOKCUAHOM CMOsbI Npy TonwmHe 1,6 mm coctaBnset 0,0083 mm/c (0,5 Mm/MUH).
MakcumasibHoe orpaHnyeHune rnyouHbl npornéa — 10 mMm.

[JeTtanbHoe onucaHne npoueaypbl UCMbITaHNS NpeacTaBNeHo B NPuUioxeHun D.

7.2 Luknuuyeckoe ncnbiTaHue Ha U3rué

LiMknmueckoe ucnbiTaHne Ha M3rMb ualle npumeHsieTcs s 6e3BblIBOAHbLIX NOBEPXHOCTHO MOHTUpYe-
MbIX KOMMOHEHTOB 60/IbLUMX Pa3MepoB, UCMO/b3yeMblX B MOPTATUBHLIX YCTPOCTBax. Kak nokasaHo Ha
pucyHke 12, TecToBas MOAMIOXKKA C YCTAHOBMIEHHbIM Ha Hell MOBEPXHOCTHO MOHTUPYEMbIM KOMMOHEHTOM
yKnaAblBaeTCs Ha NojAepxuBalrollee NpUcnocob/eHne NNLEBON CTOPOHOW BHU3, Kak v NpY MOHOTOHHOM
UCMbITAHMN HA NPOYHOCTL NpW U3rmbe. TecToBas NMOAMOXKA NEPUOANYECKM NPOrMBAETCS C UCNO/b30BAHNEM
M3rMbaloLLEro 3/IeMeHTa, NPUKIaAbIBAEMOro C 06paTHO ee CTOPOHLI, Ha 3apaHee onpeaesieHHyo ry6uHy,
[l0 HACTYNIeHUS1 MOMEHTA pa3pyLleHUs NasiHoro coeAMHeHNs. Pa3pyLlueHne nasHoro coeanHeHnst onpesens-
€TCA C UCNOMb30BaHNEM 3/IEKTPUUECKUX N3MEPEHNIA, 06HaPYXMBaIOLLMX 06PLIB LEnu, Taknx Kak nocnefosa-
Te/IbHO-NPUOPUTETHASA LENoYka, ONMcaHHas B NPUIOXEHUN B, T. e. NCMO/b30BaTbL A8 3TUX Lenei npuéop,
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usmepsitoWnii anekTpudeckoe conpotusieHne (cm. D.2.4). Unucno u3ru6oB, COBEPLUEHHLIX A0 MOMEHTA
paspyLueHUs NasHOTO COeAVNHEHUs!, 3anncbiBaeTCs.

WcnbiTaTensHoe 060pyA0BaHne U NPUCnoco6ieHne aHaiorMyHbl UCMO/b3yeMbIM MPU UCTbITAHUSX NPO-
UHOCTU NPY MOHOTOHHOM K3rn6e. OfHaKO TeCTOBAs MOA/0XKKA NOC/E NPOBEAEHNSI MHOTOUUC/IEHHBIX U3TMBOB
MOXeT He MPUHATL UCXOAHYIO NIOCKY0 (POpMY, UTO, B CBOK OYepe/b, MOBAMSET Ha pe3ysibTaTbl UCMbITAHWIA.
KOHCTPYKUMS NPMCNoCco6eHNs AO/MKHA 06ECNeunTb rMagKkocTb U MOCTOAHCTBO M3rn6a TECTOBOW MOAMOXKM.
PucyHok 13 nokasbiBaeT Takoe MpuCcnoco6/ieHne 4151 UCTbITaHUsl KOMMOHEHTA, a Takke CXeMy YCTPOICTBa,
M3rnbaloLLero TeCTOBYHO MOASIOXKY C 06paTHO CTOPOHbLI, NO3BO/MAIOWEND YAepXuBaTh ee nepBoHavYaibHyo

Mognoxka M3rnbarowee npucnocobneHvie

PucyHok 13 — YCTpOWCTBO AN NPOBEAEHUS LUKANYECKNX UCMbITAHWIA Ha NPOYHOCTb MpW nU3rnée
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chopMy nyTem yaepxaHus 060MX KOHLOB TECTOBOW MOAJIOKKA Ha MOAAEPXMBAKOLWEM NPUCNOCO6/eHUN 1
MCMNO/b30BaHNs M3rnbaloLLero afileMeHTa, UMeLero onopHbIi NOALIUMHYK.

PekomeHgyemas ckopocTb n3rmba coctasnseT 0,5 mm/c (30 MM/MUH). 18 NpaBuibHOTO onpegeneHus
npmvemnemMon raybrHbl npornéa noANoXKKM AN KaXKA0ro U3 NOBEPXHOCTHO MOHTUPYEMbIX KOMMNOHEHTOB pas-
JNINYHBIX pasmMepoB cnefyeT NPoOBeECTU NpeasapuTenlbHOe WCMNbITaHue, NpyY KOTOPOM paspylleHue nasHoro
COEVHEHUS MPOUCXOAMT NPU HECKOIbKMX ThiCSYax NPUIOXEHHbIX Ha U3rMb NOAMOXKM yCunuii. Mocne Toro
KaK B3avIMOCBA3b MeX/Ay BeIMUYNHON rNyO6UHbI N3rnba 1 KosIMYeCcTBOM NPUIOXKEHHbIX Ha U3TM6 YyCUNNIA, NPUBO-
OALWKX K pa3pyLLUeHuio coegnuHeHuns, yaeTt npeactaBnsTb cO60i NpakTMyYeckn NpsMYH JIMHUIO Ha rpadivke B
OBOIHOM norapMgMmyeckoMm Maclitabe, npaBubHas r1ybrHa nsrmba MoxeT 6biTb onpegeneHa 6e3 0cobbix
3aTpyaHEHNA.

JaHHbIA TN ncnbiTaHWin Ha N3rMb He NOAXOAUT AN NOASIOXEK N3 KePaMUKN.

[eTtanbHoe onncaHve meToda MUCNbITaHUA nNpefcTaB/ieHo B cTaHgapTe MOK 62137-1-4.

7.3 lVcnblTaHne Ha YCTanoCTb Npn MexaHn4eckom casure

McnbiTaHWe Ha yCTa/iocTb NPU MEXaHWYEeCKOM CABUre peannsyeTcs NpUIoXeHWeM K NasiHoMy coeauHe-
HUIO YCUMNIA LMKINYeCKol fechopMaumny CABUra, peasim3yeMblx NMyTeM MexXaHWYeckoro nepemMeLLeHus, B3a-
MeH OTHOCWUTE/ILHOTO NepeMelleHns, Bbl3bIBAEMOro pasHoCcTbio TK/IP (TemnepaTypHbIX KO3(ULMEHTOB
JINHENHOTO paclMpPeHns)) NPU UCMbITAHUAX Ha LMKIMYEecKoe BO3aelicTBME TeMnepaTtypbl. Kak nokasaHo Ha
pucyHke 14, ANs UCMbITAHUSI HAa YCTasIOCTb MPYM MEXaHUMYeckoM CABWIe CYLeCTBYHOT [Ba Tuna MeTofoB
NPWOXEHUSI Harpy3Ku.

PucyHok 14 — TlpuHuMnuanbHaa cxema yCTpOﬁCTBa Ana nposefeHna UcCNbiTaHUA Ha yCTa/loCTb NpU MeXaHW4ecCcKom
casure nasHoro coeanHeHuna

MeToz YCTanoCTHbIX Kone6aHuii peannsyeTca NpuioxeHWeM ycunuii gecopmanum caura Ha nasiHble
COeAVHeHUs, peasim3yemMblX NyTeM MeXaHWYeckoro nepemelleHust 4BYX uyacTeil pasfenieHHON MomMoXKY.
Mpy peanusaumy MeToaa NepekpbIBatoLEerocs yCTanoCTHOro CABUIa HUKHSS NOBEPXHOCTb MOA0XKA 1 BEPX-
HSSt NOBEPXHOCTb WCMbITLIBAEMOr0 KOMMOHEHTA (DUKCUPYIOTCS HAa [BYX B3aWMHO NepeMelaeMbIX OCHOBAHU-
AX npucnoco6ienusi. C NMOMOLbI0 CUIOBOTO MPMBOAA K OCHOBAHWIO NpUCNoco6ieHnst NpukiaabiBaeTcs
ycune MexaHUYeckoro nepemelleHns, npueogsuiee K agepopmManyumn nasHoro COeAnHEHNs Ha CABUT.

McnbiTaHnsl Ha ycTanocTb SABASIOTCSA MO CBOEH CYLHOCTU UCMbITAHWSIMU C KOHTPONMPYEMbIM MeXaHU-
UECKMM NepeMeLleHeM Ha CABUT Ma/Ioro LyKIa C Harpy3o4HbIM NpodhuieM B BUAE CUMMETPUYHLIX Koneba-
HUIA TPEYroNbHON MM CUHycouaanbHO (OpPMbI. McnbiTaHua NpoBoasaTca npu TemnepaType 25 °C wam npu
NOBbLILIEHHOI TeMnepaType.

McnbiTaHWst Ha yCTanocTb NPy MEXAHWYECKOM CABUIe NPOAO/HKAKTCA [0 MOMEHTA pa3pyLLEHUs NasiHo-
0 CoeaUHEHNs:

- MakcumasibHoe 3HauyeHve MPUIoKEeHHON cubl nagaeT A0 OnpefeneHHON BennYuHbl, YTO COOTBET-
CTBYET MOMEHTY MOSIB/IEHUSI NEePBOHAYa/IbHON TPELLVHbI B COEANHEHNN;
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- paspylleHue nasHoro coeguHeHns o6HapyXrBaeTcsi 06pPbIBOM B 3/1IEKTPUYECKOIA Lieny B BUAE nocne-
[0BaTeNbHON LEeNnoykn, YTO OTPAXEHO B MPUMIOXEHUM B, ¢ ncnonb3oBaHnem npubopa, N3MepsioLwero anek-
Tpuueckoe conpoTusneHue (cm. D.2.4).

Yncno uuknos, npegllecTsyioliee paspyLLUeHno NasHoOro COeANHEHUs, 3anmcbiBaeTcs.

[eTanbHoe onucaHve meToza UCMbITaHWUA NpeacTaB/eHo B cTaHfapTe MK 62137-1-5.

7.4 LnKNnyeckoe ncnbiTaHWe Ha NageHne n LMKJINYecKoe UCMbliTaHue Ha NPOYHOCTb Npu
yAape CTaJibHbIM WapuUKom

7.4.1 Uuknnyeckoe ucrnbiTaHue Ha nageHve

Linknnueckoe ucnbiTaHne Ha nageHne npoBOAUTCA ANA NOBEPXHOCTHO MOHTUPYEMbIX KOMMOHEHTOB,
MCnosib3yeMbIX B NOPTaTNBHOM annapartype. Kak nokaszaHo Ha pucyHke 15, MOBEpXHOCTHO MOHTVPYEMbIA KOM-
MOHEHT, YCTAHOB/IEHHbI HA TECTOBOI NOAN0XKE, yAepXKuBaeTcs Ha hMKCupyoLwemM NpucnocobieHnmn Hapyx-
HOW CTOPOHOW BHW3 K cOpacbiBaeTCs C 3apaHee YCTAHOB/IEHHON BbICOTbI Ha yAapHyl NauTy. PaspylueHuve
nasiHOro coeAnHeHns obHapyXrBaeTCcsl 06PbIBOM B 3/IEKTPUYECKON Lienn, o6pa3oBaHHOl B BUAE nocnefoBa-
TEeNbHOM LENoYKkM, 4YTO OTPaXeHO B NPWAOXeHUW B, ¢ ucnonb3oBaHvem npubopa, K3MepsIoLLEro
3neKkTpuyeckoe conpotusneHune (cm. D.2.4).

|-

ik

PucyHok 15 — Linknuyeckoe ucnbiTaHve Ha nageHve

Uncno nageHuid, npewecTeyoLlee paspyLLEHNIO NasHOro COeMHEHNS, 3anncbiBaeTcs.

Pa3pylieHne coegnHEHWS BbI3BAHO NPUIOXKEHNEM YCUNS, 06pa3oBaHHOIO B TECTOBOW MOAM0XKKE yaa-
poM, 06pasyoLnMca Npu CTOKHOBEHUW. 418 AaHHOro B1uAa UCnbiTaHuii npyuMeHMMa 6o/1ee ToHKas TectoBas
noAnoxka ToawuHoli ot 0,8 MM 40 1,2 MM, MO CPaBHEHUIO C APYIMMY TUNaMW UCTbITAHWA, TAe UCMOb3YTCA
TECTOBblEe NOAMNOXKM TONWMHOW 1,6 MM.

[ns yny4yweHna BoCNpoM3BOAMMOCTM UCMbITAHUSA HEOBXOAMMO MPUHATL Mepbl N0 cTabunmnsauum ypos-
HSA Harpysku, NpuxogsLlencs Ha nasiHble coeguHeHns npu ygape. C aTol Lesbio, 4518 NpefoTBpaLleHns accu-
METPUYHOro ygapa npu nageHun Ha nauTy, Ha QUKCUMpYOLWeM nNpucnocobsieHMn pekomeHayeTcs
hopmupoBaTth nosychepuyeckme BbICTyNbl. KpyTAWMin MOMEHT, NpuknagbiBaemMblil Npu 3aTarMBaHUM BCex
BMHTOB (DMKCUPYIOLLETO NMPUCNOCO6NEHNSA, AO/DKEH ObITb MaKCMasIbHO OAMHAKOB. cnbiTaTenibHoe 060pya0-
BaHWe JO/MKHO UMETb KOHCTPYKTUBHYIO CTPYKTYPY, MAHUMU3UPYIOLLYIO TPEHMe AepxaTens TeCTOBON NoA0X-
K1, 4TO6bl M36exarb OTKNIOHEHMS 3HAYEeHWI CKOPOCTU NafeHus Ha NauTy. YaapHas nauta He fo/hkHa UMeTb
BMATUH. C LeNbl NPOBEPKM BOCNPOU3BOAMMOCTU WCMbITAHUS XenaTeNbHO NPOBECTU npeaBaputesibHoe
ucnbiTaHne Ans onpegeneHvs opMbl U aMNAUTYAbl AeddOPMUpPYIOLLEero BO34EACTBMA C NCMONb30BaHNEM
TeH304aTuvka, YCTaHOB/IEHHOrO B HEMOCPeACTBEHHON 6/IM30CTU K NasHOMY COeAUHEHUI0 WCMbITbiIBAeMOro
KOMMOHEHTA.

[eTanbHoe onucaHve mMeTofa UCnbITaHUA NpeacTaBfeHo B cTaHfapTe MIK 62137-1-3.
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7.4.2 Uuknunyeckoe ncnbliTaHMe Ha NPOYHOCTb NpU yaape cTallbHbIM LWapUKoOM

Kak nokasaHo Ha puUCyHke 16, MOBEPXHOCTHO MOHTUPYEMbI/i KOMMOHEHT, YCTAHOB/IEHHbI Ha TECTOBOIA
noasIoXKe, yAepXnBaeTcs (QUKCUMPYOLWMM NPUCIOCO6/NEHNEM /IMLEBOI NOBEPXHOCTbH BHM3, a CTasibHOM
Wwapuk cbpacbiBaeTcs € 3apaHee YyCTaHOB/IEHHOM BbICOTbl HA 060POTHYIO CTOPOHY TECTOBOWN MOAMOXKM. TOY-
Ka nageHns wapuka gns noBepXHOCTHO MOHTUPYEMbIX KOMMOHEHTOB 60/bLUNX Pa3MepPoB BbiGupaeTcsa 6mxe
K nepudpepumn KOMNOHEHTA, ABASAIOLWENCA Hanbonee ya3BMMbIM 47151 BOSHUKHOBEHUSA MEeXaHUYecKknx noBpex-
AeHnii mecToM. PaspylleHne nasiHOro coeguHeHuss o6HapyxusaeTcs 06pbIBOM B NocnenoBaTelbHON 3nek-
TPUYECKO UEenM, Kak OTpaXeHo B NPUIOXeHMM B, ¢ wucnonb3oBaHWeM npubopa, W3MepsOLWero
anexkTpuyeckoe conpotusneHue (cm. D.2.4).

PucyHok 16 — Liuknunyeckoe ucnoitaHne
Ha yaap CTasbHbIM LIAPUKOM

Uuncno nageHuii, npeawecTsylollee paspyweHnio NasHoro CoeanHeHns, 3anucbiBaeTcs.

LNs AOCTMXEHUs XOopoLleil BOCMPOM3BOAMMOCTM YCNOBUIA UCMbITaTeNlbHOE 060pyA0BaHNE AO/IKHO
o6ecneunTb BbICOKYIO TOUYHOCTb NMO3MUMOHMPOBAHUS TOUKM NaAeHUsa wapuka. Ana npoBepkn cTabubHOCTM
NpVKNafblBAEMOro K NnasHoMy COeAUHEeHNI0 AeOPMUPYIOLLETO BO3AECTBMSA XenaTelbHO NPOBECTU NpeaBa-
puTenbHOe UCMbITaHne Ans onpeaeneHns PopMbl 1 aMnaNTyAbl AeDOPMUPYIOLLETrO BO3AECTBUS C UCMOSb-
30BaHWeM TeH304aTuMka, YCTAHOB/IEHHOrO B HEMNoCcpefCTBEeHHOW 6/M30CTM K NasHOMY COeAMHEHUIo
UCMbITLIBAEMOTO KOMMOHEHTA.

[eTanbHoe onucaHve npoueaypbl UCMbITAHUS NPeACTaBAEHO B NpUIoxXeHun E.

7.5 WcnblTaHWe Ha NMPOYHOCTb NasiHbIX COeANHEHUI AN KOMMNOHEHTOB C BbiBOAaMM,
MOHTMPYEMbIMU B OTBEPCTUS

7.5.1 lVcnbiTaHne MPOYHOCTU Ha OTPbLIB A1 KOMMNOHEHTOB C BbiBOAaMW, MOHTUPYEMbIMU B
oTBepcTUA

[JaHHOe wucnbiTaHVe nNpPoBOANTCA NyTEM
yAepXaHusa o4HOro U3 BbIBOAOB KOMMOHEHTa C
BbIBOJAaMW, MOHTUPYEMbIMWU B OTBEPCTUA, yCTa-
HOBJ/IEHHOTO Ha OJHOCTOPOHHIOI MNOAJIOXKY,
yAepxnBaemyo ukcupyrowmmMm npucrnocobre-
HMWEeM, W BbITATMBAHUA [aHHOIO BbiBOA B
HanpasfieHUn, nNeprneHanKyNapHOM TecTOoBOW
NoAM0XKe, C LieNbio N3MEepeHns MakcuMasnbHOl
CWnbl, paspyllarllein nasHoe coegmHeHune, Kak
nokasaHo Ha pucyHke 17. [laHHbI BUA UCnbiTa-
HWA NPOBOAMTCS Kak A0, Tak U nocsie YCKOpeH-
HO MOArOTOBKM K WCMbITAHWK, NpU 3TOM
oLueHnBaeTcs CcTeneHb pAerpagauuy nasiHoro
coeguHeHnsa. Ecnm Hanuume kopnyca KOmnNo-
HEeHTa OCJ/IOXHSAeT npoBeAeHNe WCMbITaHnsA
NMPOYHOCTM Ha OTPbIB, MOXET ObiTb UCMNOMAb30-
BaH TO/IbKO BbIBOA, OTAENEHHbI OT Kopnyca
KomnoHeHTa. CKOPOCTb MPUIOKEHNSA TAHYLLEro PucyHok 17 — McnbiTaHne NpoYHOCTM Ha OTPbLIB

21



FOCT P 55492—2013/1EC/PAS 62137-3:2008

ycunus BblGMpaeTcs U3 NpeanoyYTUTE IbHbIX 3HAYeHUA 1 MM/MUH, 2 MM/MUH, 5 MM/MUH, 10 MM/MUH ©
20 MM/MUH.

[JeTtanbHoe onvncaHve npoueaypbl UCMbITAHUA NPeACcTaBNeHo B NpUAoxXeHun F.

7.5.2 McnbiTaHNe Ha CONPOTUBJ/IEHWE MON3YyYeCcTU A1 KOMMOHEHTOB C BbiBOAAMW, MOHTUpPYe-
MbIMU B OTBEpCTUSA

[aHHoe ucnbiTaHne NPOBOAUTCS C LefIbl0 U3MEPEHUST BPEMEHW, HEOOXOAMMOrOo A5 paspbiBa W Bbina-
[EeHNS BbIBOAA, CMOHTMPOBAHHOIO Naiikoli B CKBO3HOE OTBEPCTME Ha TECTOBOIN MOAJIOKKE MYTEM €ro BbITATU-
BaHMSA C MOMOLLbIO MOABELUEHHOro rpy3a W HarpeBa [0 BbICOKO TemnepaTtypbl B TEpMOKamMepe, Kak 3T0
nokasaHo Ha pucyHke 18. Ecnv Hannume kopnyca KOMMNOHEHTa OC/NIOXHAET NpoBeLeHe NUCNbITaHWUA Ha Conpo-
TUBJ/IEHNE MON3YYECTN, MOXET ObITb UCMO/Ib30BaH TOJILKO BbIBOA, OTAE/EHHbIA OT Kopryca KOMMNOoHeHTa. Pas-
pylleHMe MasHOro COoeAVMHEHUs O6HapyXvBaeTCs OO6pPbIBOM 3MEKTPUYECKON Lenu C WCNoJsIb30BaHUEM
npuoopa, N3MepsaIoLLEero anekTpmyeckoe conpotuerieHne (cm. D.2.4).

Bpems, npejliecTByiolee paspyLleHno NassHoro COeAnNHeHUs, 3anncbiBaeTcs.

Ycnosusi npoBefeHns UCTbITaHniA onpeaensanTcsa TeMnepaTypori niasieHns NCnosib3yemoro Matepuma-
Nna, KoTopas 06bIYHO ycTaHaBfMBaeTcs Bbilwe, Yyem 0,4 oT BenuuuHel TT (TT— Temnepartypa nnasneHus
MaTepvana B rpagycax KenoBuHa). [ crnfiaBoB, UCNONb3yeMbIX B KauecTBe Mpunoes, Mnpy yCroBuu, YTO
KOMHaTHas Temnepartypa cocTasnseT npubamantensHo 0,6 OT Be/MuuHbl TT, TEOPETUYECKN BO3MOXHO Npo-
BECTU WCMNbITAHWE HA COMNPOTUB/IEHME NOM3YYECTU Npu Temnepartype oT MuHyc 50 °C go temnepatypbl 4yTb
HXEe TemnepaTypbl nnasneHus. OgHako HEO6X0AMMO YUUTbIBATb TEPMUYECKOE COMPOTMB/IEHNE KOMMOHEH-
TOB C BbIBOAaMMW, MOHTUPYEMbIMU B OTBEPCTUS, a TaKKe CTapeHne NoAM0XKN. [pakTnieckn TemnepaTypHbIi
[AnanasoH, B KOTOPOM MPOBOAATCA UCMbITAHWSA KOMMOHEHTA, JIEXMUT B Npefenax 0T KOMHaTHOW TemnepaTtypbl
0o Temnepatypbl +125 °C. Bonee BbicOkas TemnepaTypa MOXeT 6bITb BbibpaHa npy UCNosib30BaHUM NOAN0XK-
Kn ¢ 60/1ee BbICOKOI TeMnepaTtypoi cteknosanus (Ta). Ana npaBuibHOro onpeaesnieHns npuaaraemoro ycu-
NS Ha OTpbIB BbIBOAA XeflaTeslbHO Takke BbINOMHUTL NpeABapuTesisHoe UCMbITaHue.

Mon3yyecTb OLEeHMBAETCHA BECOM NPUMEHEHHOrO rpy3a v BpemMeHeM, NpoweawmM 40 MOMEHTa paspy-
LIeHNA NasHOro coeguHeHus.

[JeTtanbHoe onucaHve npoueaypbl UCMbITaHUA NPeACTaB/IEHO B NpUaoxeHnn G.
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MpunoxeHune A
(cnpaBo4YHOE)

Ycnoeue 6bICTPOro U3MEHEHU TemMmnepaTypbl

Al O6wume nonoxeHus

B HacToALLEM NPUIOXEHUN ONUCLIBAIOTCH YCNIOBUSA UCMbITAHNIA HA BO3AENCTBYE ObICTPOro M3MEHeHWss TemnepaTy-
pbl, NnpuBeAeHHbIe B 6.3.1.

A.2 Bpems npegBapuTesibHON BbliAepXKM o6pasla B YC/IOBUAX OKpyXatouieli cpefibl, Heo6xoanmoe ans

nposegeHns apPEKTUBHOIO UCMbITAHUS

KpvBasi ocnabneHuss MexaHWUYecKoro HanpsKeHWs, BbI3BAHHOTO MPUIOXKEHWEM MOCTOSIHHON MeXaHU4ecKoi
Jechopmaumn, npuBefeHa Ha pucyHke A.l. M3HavyasibHOe M3MEHEHNE MEXaHU4eCcKOoro HamnpshKeHWsl AOBOJSIbHO BESMKO,
0[IHaKO OHO YMEHBLLAETCS C TeUYEeHMEM BPEMEHU. FB/IEHVE YCTA/IOCTM B MaTeprasie Npunosi Npy NoBTOPSIIOLLEMCS U3Me-
HEHUM TEMMEPATYPbI B 3HAUMTE/TLHOW Mepe 3aBUCUT OT MEXAHUYECKOTO HanpshkKeHUst HeGaNIMCTUYECKoro Tuna. Havasb-
HOE U3MEHEHMWE HanPsHXEHNS [OCTATOYHO BE/IMKO, HO HAMNPsKEHWE YMEHbLLAETCSA C TeYEHNEM BPEMEHN.

MpUNoXeHHOE K MasiHOMY COEAVMHEHUI0 MEXaHWYEeCKOe HamnpshKeHVe, BbI3BAHHOE PAa3HOCTbI0 TEMMEPATYPHbIX
KO3(hPMLIMEHTOB JIMHEMHOTO pacLUMPeHUsl MaTEpPUasIoB KNEMM/BbIBOAOB KOMMOHEHTA M TECTOBOW MOA/IOXKM, 06YC/0B-
JIEHHOE BbICTPLIM M3MEHEHVEM TEMMNepaTypbl, YMEHbLIAETCS CTeUYeHMeM BpeMeHu. Mpy 3ToM He6GaniMcTuyeckoe Mexa-
HUYECKOoe HamnpsbkeHue SIBMIETCS MPUUMHON YCTaNoCTW NasiHOro CoefuHeHus. [1i1s UCTbITaHUs NPOYHOCTY COeAVHEHNUS
HEeo6X0AMMO BblAEPXMBATL €70 MPU BbICOKOW WM HW3KOI TemnepaTtype AocTaTouHoe BpeMsi. [/ OLEHKM pesynibTaToB
KpaiiHe Hea(h(heKTMBHOW SIBNSIETCS BblAEPXKa COEAUHEHUS B TEMMeEpPaTypHbIX YCMIOBUSX, MPU KOTOPLIX ocnabneHune
MEeXaHUUYeCKOro HanpsbkeHUsi He SIBMSIeTCS 3HAUMTE bHbIM.

CnepoBaTesibHO, A/l 0CNAa6MEHNSI HANPSHXKEHUS XENATENbHO BbIAEPXMBATL UCMbITYEMbI 06pa3eL, Npu BbICOKOi
WM HU3KOI Temnepatype B TeueHne 15 MuH.

Ycunue, MMa

PucyHok Al — KpuBas ocnabneHnsi MexaHM4ecKkoro HanpshKeHus,
BbI3BAHHOIO NPUIOXKEHNEM NOCTOSHHON MexaHU4YecKon gedopmanum
(Sn96,5Ag3Cu,5)

A.3 Bpewms, Tpebyemoe A/t 4OCTUXEHUS TeMNepaTypHOro paBHoBecus

Ha pucyHke A.2 npefcTaBnieHbl pesynbTaTbl 3aMepa TeMnepaTypbl B Kamepe TePMOLUMKNMPOBaHNUSA C BHYTPEHHEN
BO3AYLUHOW uUMpKynauveid. Temnepatypa B kamepe [OCTUraeT YCTOWYMBOrO COCTOSIHUS MPUMEPHO Yepe3 MATb MUHYT
nocsie 3arpyskv HebobLIOro kofmyecTa nogaokek. OfHako Npy 60/MbLLIOM KOIMYECTBe 3arpyXxaeMblX NOAI0XKEK YyCTON-
yMBOE COCTOSIHME ByAeT AOCTUrHYTO NPUGIN3NTENBHO Yepes3 15 MUHYT. 18 ucnbitaHnsa obpasLbl Heo6XoAUMO Bblaep-
Xartb B kKamepe 15 MUHYT.
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60 5 0 105 120
Bpems, MyH

a) Pacnpegenexve temnepatypbl (0 Nog10xek)

60 75 20 105 120
Bpems, MyH

b) Pacnpepenenve Temnepatypbl (240 noanoxek)

PucyHok A.2 — Bpewmsi, Heo6xoaMMoe AJ1s LOCTVKEHWSI YCTOMUMBOIO COCTOSIHIS TEMMEPATYPHOrO paBHOBECUS
B KaMepe TepMOLVKMPOBaHUS

A.4 Bpewmsa BblaepXxku obpasua npy BbICOKOW/HM3KOW TeMnepaTtype (TeXHU4YecKkne ycrioBus)

Bpemsi BblAepKKM o6pasua npu BbICOKOW/HU3KOM TeMnepaTtype onpefeneHo B 30 MUHYT, Kak CyMMa BPEMEHW,
Heo6XoAMMOro AN1S1 CHATUSI MEXaHUYECKOro HanpsbkeHus (15 MUHYT), U BpeMEHW, HEOBXOAMMOro A1 TemnepaTypHoii
ctabunmsauynm (15 MUHYT).
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MpunoxeHne B
(cnpaBo4YHOE)

McnblTaHne NassHOTo coefMHEHUA Ha SI'IeKTpI/I'-leCKI/IVI O6prB

B.1 O6uwune nosoxeHuns

[JaHHbIli BUA, UCMbITAHUSI OLEHMBAET A0/ITOBEYHOCTb NasiHbIX COEANHEHUI NyTeM MOCTOSIHHOTO KOHTPO/IS 3/1eKTPU-
Yyeckoii NPOBOAVMOCTY COeAMHEHNs 6e3 NPUNOXEHNA MeXaHU4Yeckoro Bo3feicTeus.

[JaHHbI1 MeTog UCMbITaHUS 0COBGEHHO NOAXOAMUT A1 NMPOBEPKM AONTOBEYHOCTU NAsHOTO COeAUHEHUS A1 KOMMO-
HEHTOB C MaTPUYHbIM PAcnofIOEHNEM BbIBOAOB, Taknx kak BGA, LGA, 4151 KOTOPbIX NPaKTUYECKN HEMPUMEHVMbI UCTbITA-
HMSt HA MPOYHOCTb NAsAHOIO COeAMHEHUs, TakKMe Kak UCMblTaHne Ha npeaen NPoYHoOCTV Npu capure.

B.2 O6pasey n tectoBas uenb
[na nonynpoBOAHWKOBOro npuéopa ucnbiTaTeNbHbIM 06pa3yoM MOXET CNYXUTb KOMMNOHEHT, BbIBOAbl KOTOPOro
NOAK/IOYEHbI, Kak Moka3aHo Ha pucyHke B.1. Bce kOHTakTHble 3/ieMeHTbl obpa3ua v TeCTOBOW NOAJ/M0XKKM NooYepesHo

BK/1KOYEHbI B TECTOBYI LEnNb.
Kak pekomeHayeTcs, KOHCTPYKLUUS 06pa3u.a, ncnosbzyemasn ons ncnbITaHWiA, A0J1KHa NO/THOCTbKO COOTBETCTBOBATb

TOIi )Xe KOHCTPYKLUUM peasnibHOro noslynpoBOAHMKOBOIO NpM6opa, Noasexallero oLeHke.

Peructpartop
CONpPOTUBNEHUS

PucyHok B.1 — TpuMep cxeMbl 4511 NPOBEAEHNS UCMbITAHWI NAsHOTO COEAUHEHUS
Ha Ha/nMume 3/1eKTPUYECKOro CoeivHeHNs

B.3 YcnoBuAa MOHTaxa n martepualsibl
Mogpo6Ho cm. 6.1.

B.4 Metvop ncnbitaHusa

[na oueHKM HanMumsa paspyLleHns nNasiHoro CoefuHeHusl nepes NpoBefeHNeM YCKOPEHHOW NOATOTOBKM K MCNbITa-
HUWIO 1 Noc/le Hee U3MepPSiIeTCA 3/1EKTPUMYECKOE COMPOTMBIEHME 06pa3oBaHHOl nocsiefoBaTensHOn uenu. BenvumHa
COMpPOTMBAEHNST 06pPa30BaHHON MoCAeA0oBaTENbHON Lenu A0/HKHA N3MEPSATLCSA NOCTOSHHO 47151 0OHAPYXeHWUsi CTeneHn
Jerpagaumn nasiHblx coefuHeHuin. XXenatenbHo MPOBOAWUTb MOCTOSIHHbIE WU3MEPEHUS COMPOTUB/IEHUA LEMU 4O TOrO
MOMEHTa, noka He byaeT o6HapyXeHO paspylleHe nasHoro coegnHeHuns. MNogpo6bHO MeTon NcnbiTaHWsa OnucaH B CTaH-
fapte M3K 62137.
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MpunoxeHne C
(cnpaBouHoe)

UcnbiTaHuA Ha NMPOYHOCTDb NPU NPUNOXEeHUU KpyTALWero MOMeHTa

C.1 O6wue nonoxeHunna

HanHoe npunoxexHne geTanbHO ONUCLIBAET UCTbITAHUE HA MPOYHOCTL NPU NPUNOXEHUN KPYTALLETO MOMEHTA, NpU-
BefieHHoe B 7.1.4.

C.2 MeToa ucnbiTaHnA

C.2.1 O6opynosaHne n npucnocobneHve AnA NCNbITaHUA

McnbiTanne Ha NPOYHOCTL NPU NPUITOXKEHUU KPYTSILLLErO MOMEHTA [OSMPKHO NPOBOAUTLCA C UCNONb30BAHMEM CNEeLm-
anbHoro o6opyaosanus, ykasanHoro B C.2.3, npucnocobneHusi gnsi NpunoXeHns KPyTAWErO MOMEHTa, NOKa3aHHOro Ha
pucyHkax C.2 n C.3.

C.2.2 KpenneHune TeCTOBOWN NOOIOXKH

TecToBasa NOANOXKA C YCTAHOBIMEHHBIM MOBEPXHOCTHO MOHTUPYEMbIM KOMIMOHEHTOM A0MKHa GbiTb 3akpenneHa B
KpenexHoM npucnocobneHun ¢ ncnons3oBaHmemM 6onToB. TecToBas NOANOXKA 0MKHA GbITh 3aKpenneHa Ha KpenexHom
npucnocobneHnn, Ha BCex ee YeTbipex yrnax, Uiy 3agBuHyTa B HEr0 KOPOTKON CTOPOHON, KaK 3TOT NOKa3aHO Ha PUCYH-
ke C.1. lpu BO3gencTBMM Ha UCNbITyeMbI 06paseL caBUratoLLel CuIbl TECTOBasi NOANOXKA He AonxHa narnéatscs. Mpu
NPUNOXEHNN KPYTALLEro MOMeHTa NornepeyHol CUbl MOCNeAHUIA NepeaaeTcsi Ha TECTOBYIO NOAMOXKY.

C.2.3 MNpunoxeHne KpyTALLEro MOMEHTa NornepeYyHon CUnbl

C.2.3.1 O6wme nonoxeHus

WenbiTatenbHoe o6opyaoBaHve oMKHO obecneunBaTb BO3MOXHOCTb PEryNMPOBKU CKOPOCTU BPaLLLEHUA NPY Npu-
TNOXEHUN KPYTALLEro MOMEHTa U JOJIKHO UMEThb B COCTaBe YCTPOWCTBO, NO3BONSOLWEe NoaAepXMBaTh OCb BPaLLEHuUs
CTPOro BEpTUKamnbHO MO OTHOLLIEHWUIO K TECTOBON NOAMOXKE.

C.2.3.2 CKopocTb nepemMeLleHUA

o npoBegeHns UCNbITaHNUA Ha NPOYHOCTBL NPWU CABWIE NPU MPUIOXEHUN KPYTSLWErO MOMEHTA, NYTEM NPOBeAEHUA
npegBapuTENbHOMO UCMbITaHUS NPUBNU3NTENBHO ONpeaensaeTCA MakCuMarnbHbIA KpYTALWUA MOMeHT. CKOPOCTh Nepeme-
WweHusA npucnocobneHunst 4na NPUNOXEHUs KPYTSILLLEro MOMEHTa Npy NPOBeAEHUU UCTbITAHUS BbIGMpaeTCcs Ha OCHOBaHWUN
nonyYeHHbIX B pe3ynbTate NpeaBapuTenbHONO UCTbITaHWsA NPUBNM3NTENbHBLIX 4aHHbLIX TakMM 06pa3om, UTo6bl He06X0o-
AVMbIV 4NA paspyweHnst coeanHeHns MakcuMyM NpunaraemMoro KpyTsiLLero MOMeHTa 4OCTUrancst BO BpEMEHHOM UHTep-
Bane OT HECKOMNbKMX AECSTKOB CeKyHA A0 HECKOMbKUX MUHYT.

MpumeyaHune — CkopocTb NepemMeLLeHrsi He yKasaHa B HacTOsIWeM cTaHaapTe, OHako B cry4ae, koraa
obopyaoBaHue AnsA UCTbITAaHWA UMEeT BO3MOXHOCTb PErynMpOBKU CKOPOCTU NEPEMELLEHUS, pPeKOMEHA0BaHO BbIGUpaTh
ee B gnanasoHe ot 0,00698 paa/c go 0,015 pap/c.

Korga BO3MOXHOCTE peryrnvpoBKU CKOPOCTU NepemMeLLeHnst OTCYTCTBYET, CredyeT NoBopadvBaTth Bpallatolueecs
npucnocobneHne 40 MOMEHTa, Korga MakcuMyM Npunaraemoro KpyTsLero MoMeHTa 4OCTUraeTCs BO BpEMEHHOM UHTEep-
Bare OT HECKOMBKMX JECATKOB CEKyHI 40 HECKOMbKNX MUHYT.

C.2.3.3 PerynnpoBKa NOMOXEeHWA NPUCNOCOBNeHNA Ans UcnbiTaHMA NPOYHOCTM Ha CABUT NMPU Npunoxe-
HWW KPYTALLEro MOMeHTa

Mpucnocobnexnne gnsa CnbliTaHUIA NPOYHOCTU Ha CABUT NPY NPUNOXEHUUN KPYTALWENO MOMEHTA HAKPLIBAET TECTO-
BYIO MOAJSIOXKY CBEpXy, Mocrne 4vero npucrnocobrneHve BpalaeTcsl ¢ Manol CKOPOCTbI, 06pasyst KPyTAWMA MOMEHT
(cm. pucyHok C.3). Mpu NpUnNoXeHnn KpyTSLWEro MOMEHTa OCb BpalleHusi npucnocobnenns gomkHa bbiTb COBMELEHa B
BEPTUKANBHON NPOEKUMM C LEHTPOM KOMIMOHEHTa, CMOHTUPOBAHHOIO Ha TECTOBON noAnoxke. [nsi nogasneHunsi BO3MOX-
HOIO OTKIMOHEHUS OT OCK BpaLleHWs unv Bubpaunii peKoMeHayeTCsl UCMNONb30BaTh 3aXXKUMHOEe npucnocobrneHue.

C.2.3.4 PaspyweHne coeguHeHNs Npu NMPOBEAEHNMN MCMbITAHMWA MPOYHOCTM HA CABUI MPU MPUNOXEHUN
KPYTALLEero MOMeHTa

Mpucnocobnexnne gns CNbITaHUIA NPOYHOCTU Ha CABUT NPY NPUNOXEHUUN KPYTALWENO MOMEHTA HAKPLIBAET TECTO-
BYIO NMOANOXKY CBEPXY, NOCne 4ero npucnocobneHne BpallaeTcs ¢ Marnol CKOpocTbio, 06pasys KpyTaLWmMin MoMeHT. Cre-
ayeT obpatntb ocoboe BHMMaHMe Ha nNogaepxaHue W3MepuTens KPYTSLero MOMeHTa CTPOro B BEpPTUKAlbHOM
NOMNOXeHUM NO OTHOLWEHUIO K TECTOBOW Noanoxke. CKOPOCTh BpalLeHWs1, NPU YCIOBUM BO3MOXHOCTU €€ PerynvpoBaHus,
AOMXKHa ycTaHaBnmMBaTbea B Npeaenax ot 0,00698 paa/c oo 0,015 paa/c. B cnydvae, ecnv BO3MOXHOCTb pPEryniupoBaHus
CKOPOCTHW OTCYTCTBYET, cnedyeTt o4eHb MeAneHHO NOBOpaqMBaTth NpucnocobnexHme 4o HacTyrnneHus MOMeHTa paspylue-
HWUSI NAsHOrO COeANHEHWS.
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C.2.4 lVcnblTaHWe NPOYHOCTU Ha CABUT NPU MPUNOXEHNN KPYTALWEro MOMEHTa K 3/1eKTPUYeCcKoOMy coeu-
HUTeNo

C.2.4.1 Tpeb6oBaHusA K ucnbiTatesibHOMY 060pyAOBaHUIO

B ucnbiTatesisHOM 060py0BaHUN pekoMeHAyeTcs NpefyCcMOTPEeTb BO3MOXHOCTb PErysiMpoBKM CKOPOCTU BpalLle-
HVS1 1 Ha/NIMYMe YCTPOICTBA, NOLAEPXKMBAIOLLErO OCb BPaLLEHNs CTPOro NepneHanKynsipHO K MOBEPXHOCTM TECTOBOW NOA-
TTOXKWN.

C.2.4.2 NpucnocobneHne a8 NpoBefeHUsa NCMNbITAHUA MPOYHOCTU Ha CABUT NPU MPUTOXKXEHUN KPYTSALLEro
MOMEHTa K 3/IeEKTPUYECKOMY COeAHUTEeN O

MoparoTaenmBaeTca npucnocobneHne Ana NpoBefeHUs UCMbITaHUSA MPOYHOCTU Ha CABUT MPU NPUIOXEHUN KPYTS-
LLIEro MOMEHTA K 3/IEKTPUYECKOMY COEAMHUTENIO C YYETOM ero nasiHbiX COeANHEHW 1 DOPMbI 3/IEKTPUYECKOTO COEANHU-
TeNs, YCUIUBAIOLWEA €ro MexaHM4eckyr MNPOYHOCTb, Kak MokasaHo Ha pucyHke C.3. [nA ynyyweHus TOYHOCTU
N3MepeHuii xenaTesibHO, YToObl aHHOE MPUCMOCO6/IEHNE YyCTaHaBNMBA/IOCh HA pasbeM Kak MOXHO 60siee TOYHO, C
MUHUMaJIbHBIM 3a30pOM. [ybuHa H gaHHOro MOKpbIBAKLLEro NPMCNoco6/1eHNsa 4OMKHA ObiTb NPUOAN3NTENBHO paBHa
BbiCOTe paszbema. MokpbiBaloLLee NPUCNOCobeHNE NOMELLIAETCA Ha Pa3beM, CMOHTUPOBAHHbI Ha TECTOBO NO/OXKKE.

C.2.4.3 CKopoOCTb NepeMelLeHns, NpukiagbiBatollas KPYTAWNA MOMEHT K 3/1eKTPMUYECKOMY COeAUHUTEIO

[na npnbnnsntensHOro onpefeneHnss MakCMMasibHOro KpyTALero MoOMeHTa A0/HKHO ObITh NpoBeAeHO npeasapu-
TeNIbHOE UCTbITaHNE C NCNO/Ib30BaHNEM NCXOAHOro obpasua. Mo pesynbTatam npeaBapuTenibHO NPOBEAEHHONO MCMbITa-
HWs1 o6pasua Ha cABUr onpegensieTcs Tpebyemasi CKOpoCTb NEPEMELLEHNS, NPU KOTOPOA MakCMyM KPYTSALLErO MOMEHTA,
06pbIBAKLLENO UCMNbITHIBAEMOE COEAUHEHNE, AOCTUIaeTCa 3a BPEMEHHOI MHTEPBa/T OT HECKO/IbKUX AECSATKOB CEKYHA A0
HECKOMIbKUX MWUHYT.

MprumeyaHune — CKOpOCTb NEPEMELLEHNS HE yKka3aHa B HACTOsLLEM CTaHAapTe, O4HaKo B c/yyae, Korga 060-
pyZOBaHve 41 UCMbITaHUs1 UMEeT BO3MOXHOCTb PEry/IMPOBKM CKOPOCTY NMepeMeLLeHnsl, PEKOMEHA0BaHO BbIGNpaTh ee B
amnanasoHe ot 0,00698 paa/c no 0,015 pag/c (CKOpOCTb BpaLLeHus).

Korga BO3MOXHOCTb PeryMpoBKY CKOPOCTY NepeMeLLeHns OTCyTCTBYET, CrieflyeT nosBopaynsarb BpatjatoLleecs
npucnocobnexHne 40 MOMEHTa, Korja MakCMmym rnpuiaraemoro KpyTsLero MoMeHTa oCTUraeTcsl BO BpEMEHHOM UHTEp-
Ba/le OT HECKOJ/IbKNX [EeCATKOB CEKYHA A0 HECKOMBKUX MUHYT.

C.2.4.4 PerynnpoBKa MOJIOXEHUSA NMPUCNOCO6/eHNs ANSA UCNbITAHUA MPOYHOCTU Ha CABUT NPU NPUOXe-
HUN KPYTAUWLENTr0 MOMEHTa K 3/1IEKTPNUYECKOMY COegUHNTENO

MprcnocobneHne ANa UcnbITaHUA NPOYHOCTM Ha CABWT MPY MPUIOXKEHUN KPYTALLErO0 MOMEHTA HakKpblBaeT TecTo-
BYIO MOA/IOXKKY CBEPXY, MOCMEe Yero MpucnocobrieHve BpalwaeTcs C Masloli CKOPOCTbIO, 06pasys KpyTALWWA MOMEHT
(cm. pucyHok C.3). Mpu NpUIoXEHNN KPYTALLLEr0O MOMEHTA OCb BpalLleHUs NpucnocobieHns fomkHa 6bITb COBMELLEHA B
BEPTUKA/IbHOW NPOEKLUMMN C LEHTPOM YCTPOIACTBA, CMOHTMPOBAHHOIO Ha TECTOBOI noasioxke. [1A nogasneHns BO3MOX-
HOrO OTK/IOHEHMSI OT OCW BPALLEHNA UM BUGPaLnii pEKOMEeHAYeTCs UCMOoNb30BaTh 3aXXMMHOE NpUcnocobeHue.

C.2.4.5 Pa3spyweHune pazbemMa npu NpoBeAeHUN UCNbITAHUA MPOYHOCTU Ha CABUT NPU MPUTOXEHUN KPYTS-
uero MomMmeHTa

MpricnocobeHre ANa UCMbITaHUIA NPOYHOCTM Ha CABWT NPY MPWUIOXEHUN KPYTALEro MOMEHTa HakpbIBaeT TeCTo-
BYIO MOAJ10XKY CBEPXY, NOC/e Yero npucnocobieHne BpallaeTcs ¢ Masioil CKOpoCTbio, 06pasysa KpyTawmii MoMeHT. Cne-
JyeT 06paTuTb 0c0o60e BHMMaHME Ha MoAdepXaHue W3MepUTens KpyTAWEero MOMEHTa CTPOro B BePTUKAUIbHOM
MOMIOXEHNN NO OTHOLLEHWIO K TECTOBOW Noa/1oxke. CKOPOCTb BpaLLeHWsl, NPy YC/I0BUM BO3MOXHOCTUW ee peryimpoBaHus,
[0/MKHA ycTaHaBmMBaTbes B npefenax ot 0,00698 paa/c oo 0,015 pag/c. B cnyyae, ecnu BO3MOXHOCTb peryiMpoBaHus
CKOPOCTW OTCYTCTBYET, CrieflyeT O4eHb MejJ/IeHHO NoBopayvBaTb MPUCNOCO6/IEHe BOKPYr pasbemMa, YAepXuBas OCb
BpAaLLeHWs CTPOro NepneHanKyISpHO TECTOBOM NOAJIOXKKE, [0 HACTYN/IEHNS MOMEHTa paspyLUeHVs NasiHbIX COeAUHEHUIA.

PucyHok C.1 — dukcauums noasioxku ons NPoOBeAeHNs UCNbITaHWA Ha caBUr
NPy NPUIOXEHUN KPYTALLLETo MOMEHTa
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PucyHok C.2 — Mpucnoco6ieHne A1 No3vUYOHUPOBAHNS W UCTIbITAHWIA Ha caBUT
NpU NPUSTOXEHNU KPYTALLEro MOMeHTa

LleHTp BpaLLieHuA

DneKTpuyeckuii
coeyHUTENb
nnn nmnnnynnn
*fedrfc.-+h*fc
(Fwope
1 ~ "
1 » / <4 1
o 1 E“, :MS*ncn:’Ji» 1 B
DneKTpuyeckuii N R R AL R
uu uvuu ULl uUuuu
coeauHnUTeNb
Hapesatolleecs -
npvcnocobnexve coeavHUTENb
HapgesatoLeecs A-A Ocb BpaLLeHNs B-B Hapgesatowleecs
npucnocobnexHne npucnocobnexvie
SnekTpuyeckuii DneKTpuyeckuii
coeuHUTENb il r T coeguHuTeNb

F'nybuHa H HageBatowerocs
npucnocobieHuns

PucyHok C.3 — lMcnbiTaHne Ha CABUT NMPU NMPUNOXKEHUN KPYTALLLETO MOMEHTa K 3/1eKTPUYECKOMY COeANHUTENIO
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MpnnoxeHne D
(cnpaBo4HOE)

McnblTaHMe Ha NPOYHOCTb NMPU MOHOTOHHOM n3rmnbe

D.1 O6uwmne nonoxeHus

[aHHoe npunoxeHune geTanbHO ONMUCbIBAET NPOLEAYPY UCNbITAHWUA HA NPOYHOCTbL NPU MOHOTOHHOM M3rnbe, npuse-
LeHHylo B 7.1.5.

D.2 O6opyaoBaHue ANsi NPOBeAEHUs UCTMbITAHUSA Ha MPOYHOCTb MPY MOHOTOHHOM M3rn6e

D.2.1 Tpe6oBaHuA K ncnbiTaTelbHOMY 060pyA0BaHUIO

Ecnu nHoe He oTpaxeHo B cneuudmkauumn Ha NnpoaykT, obopyaosaHue aAns npoBefeHns UCNbITaHUA Ha NPOYHOCTb
npy¥ MOHOTOHHOM U3rn6e A0/XKHO ObiTb CNeayLWwnM:

D.2.2 WcnbeiTaTenbHasa mawmHa

VcnbiTaHe fO/MKHO ObiTb NPOBEAEHO C MCMNO/Ib30BaHMEM 060pyAOBaHUA 418 NPOBEAEHUSA UCMbITAHUA Ha Npo-
YHOCTb NPV MOHOTOHHOM u3rnbe, onucaHHoMm B 7.1.5, co cneaywLWUMN OCOBEHHOCTAMM.

a) MawwuHa fo/mKHa MMeTb BO3MOXHOCTb nepejaBarb YCUIWE HaXuMa Ha UHCTPYMEHT npormba ¢ 3agaHHol CKo-
poCTblO Ha 3aaHHoe nepemelleHne (Makcumym 20 Mm). TOYHOCTb MU3MEPEHUSA IMHEHOT0 NePeMELLEeHNS A0/KHA COCTaB-
nATe £1 % OT nokasaHnii n3mepuTensa UcnbliTaTesibHON MaluHbl (YCTAHOBMEHHOE 3HAYeHue).

b) B mMawuHe fo/mkHa 6bITb NpegycMOTpeHa BO3MOXHOCTb U3MEPEHNS MPUIOXEHHON K TMGOYHOMY UHCTPYMEHTY
CUMbl U CMELLLEHUSA C TEYEHNEM BPEMEHN.

D.2.3 MpucnocobsieHne Ana BblrmMbaHMsA NOANOXKKN

B npucnoco6neHuun ansa BbIrmb6aHnsa NoAN0XKKN A0/DKHbI 6bITb MPefyCMOTPEHbI BO3MOXHOCTM yAepXaHNA KOMNOHEH-
Ta, YCTAHOB/IEHHOIO Ha NevyaTHyo NaaTy NULEeBOL NOBEPXHOCTbIO BHU3, U BbirMbaHWe neyaTtHol nnaTtbl C NOMOLbIO CreLu-
a/1bHOT0 MHCTPYMEHTA C MPUJIOXKEHUEM YCUNUSA MO LLEHTPY C 06paTHON ee CTOPOHbI. Ecnv nHoe He ykasaHo B cneundurkanmmn
Ha NPoAyKT, Npucnoco6seHne 4OMKHO 6biTb CAeayLLUM.

KoHCTpyKUuMAa npucnocobneHna ansa nsrnbéa noanoxkyM fosmkHa 6biTb TakoM, Kak NnokasaHo Ha pucyHke D.1

a) Martepuan: B kauecTBe maTepuana npucnocobaeHns fomkHa 6biTb UCNOMNb30BaHa CTaslb.

MpumeyaHn e— OnsA nNpefoTBpalleHns AedopMaLnii, BbI3BaHHbIX LUKANYECKUMMN UCTIbITAHUAMU, PEKOMEHAY-
€TCS1 UCMO/Ib30BaTh BbICOKOMPOYHYIO CTaslb.

b) N3rmbalowmnini NHCTPYMEHT: paguyc M3rnGatoLLero afieMeHTa fo/mkeH 6biTb 5 MM + 0,2 Mm.

c) MoppepxuBaroliee nNpyUcnocob/ieHne: paguyc NoaaepXuBarLero Npucnoco6eHns Ao/MKeH 6biTb 2,5 MM
0,2 Mm.

d) PacctosHue mexay AByMA NogaepXyBaloWnMm pe6pamm npucnoco61eHns: paccTosaHNe A4OMKHO 6biTb 90 MM
1 mm.

I+
I+ I+

I+

PucyHok D.1 — Mpumep npucnocobnexHns ans usrmba nnarbl

D.2.4 NHCTpYMEHT AN U3MEPEHUSA 3NIEKTPUYECKOrO COMPOTUBJIEHNA

VIHCTPYMEHT ANns M3MEpPEeHust 3/1eKTPUYECKOro COMPOTUB/IEHMS, MOMUMO MPOYEro, AO/MKEH UMETb YCTPOWCTBO
06HapyxeHns 06pbiBa Ha TECTOBOW MOAJIOKKE 1 BO3MOXHOCTb KBaNMhmunpoBaTe 06pbIB B Cly4ae NPeBbILLEHNS 3/1eK-
TPUYECKUM COMPOTMBAEHUEM Be/MUMHbI 1X1 03 OM. 3MepUTenbHbIil MHCTPYMEHT A0/MKEH 06ecneynTb U3MepeHns npe-
pbIBaHWn 3NEKTPUYECKON Lenu AnMTensHocTbio oT 10 MK A0 100 MKC C Lesblo 06HapyXuTb 06PbLIB COEANHEHNS.
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D.2.5 Pernctpatop
Peructpatop gomkeH 3anuceiBaTe NepemMelleHne U NpUKNnagbiBaeMoe yeunme ¢ TeHeHMeM BpeMeHMW NpoXoxXaeHns
BO BpeMmsi TecTa.

D.3 Mpoueaypa ncnbiTaHus

Ecnm nHoe He yka3aHo B cneumdukaumm Ha NpogaykT, npoueaypa UenblTaHua AomkHa 6biTe cnegyowen.

a) TecrtoBasinoanoxkaaonkHa 66Tk NomeLwweHa Ha ocHoBaHUK Npucnocobnerns gnsansrnba cnegytowmm o6pasom:

- M3Ha4anbHO Nankon yCTaHaABMMWBAIOTCS MPOBOIIOYHbLIE BbIBOALI ANSA BKNIOYEHUS B NOCNEAO0BATENBHYIO LIENOYKY,
MCMONb3YIOLLYIOCS ANl TEKYLUX USMEPEHUI AMEKTPUYECKOrO CONPOTUBNEHNSA, 3aTEM NOAKIIOHAOTCA NPoBoAa Kk o6Hapy-
KUTENI0 KPaTKOBPEMEHHbIX NPepbLIBaHUIA;

- cnepyet ybeguTbCs, YTO LEHTPbI NOAAEPXKMBAIOLLMX pebep npucnocobneHnsa HaxoasaTCs Ha OAUHAKOBOM paccTo-
SIHUM OT UeHTpa uarnbaioliero MHCTpymeHTa (45 mm £ 0,5 mm);

- TecToBas MOAMOXKA YCTAHOBMNEHA Ha UCTbITATENbHYI0 MaLWMHY NUUEBON CTOPOHON C NOBEPXHOCTHO MOHTUpYe-
MbIM KOMIMOHEHTOM BHU3. [1ONOXEeHne TeCTOBOWM NOANOXKKM AOMKHO BbITE NOACTPOEHO TaK, UTO6LI M3rmMbatowmn NHCTPY-
MEHT OKa3biBan BO3AEWCTBUE MO LIEHTPY NOAMNOXKMY;

- MPUBEAA B KOHTAKT U3rnbalowmin NHCTPYMEHT U NOANOXKY, cneayeT ybeanTbesl, 4TO M3rMbBalowmin MHCTPYMEHT
HaXoAWUTCS B LEHTPe MOATOXKM.

M pwumeyaH v e — [Ina noarBepxxaeHvst NPUNoXeHns n3mbaioLero MHCTPYMEHTA K MOANOXKe crnegyeT noaaep-
xarb yeunue nsrmba nognoxkm Ha ypoeHe 1 H+ 0,1 H.

b) Moanoxka npoaaesnueaeTcs U3rMOaOLLMM MHCTPYMEHTOM 10 MOMEHTa 0BHapyXeHus1 aneKkTpuyeckoro obpoiBa.
3HaueHUs1 BENUYMH NPUITOKEHHOW CUMbl, NEPEMELLEHWUS U STTEKTPUYECKOTO CONMPOTUBMNEHUS NOCNEeA0BaTENbHOIO coeaun-
HEHUs 3anucbIBaOTCS.

¢) MasHoe coegnHeHne cunTaeTCs paspyLeHHEIM B MOMEHT, korga 6yaet noaTBepkaeHa «pasoMKHYTOCTb» Nocne-
AoBaTenbHOU uenn. 3HavyeHne NPOYHOCTU NMPU MOHOTOHHOM M3rMbe B 1aHHbIM MOMEHT 3arnuCbiBAETCS.

MpumeyaHue—Ecnm nHoe He yka3aHo B crieyudmkaumm npoaykTa, BENMuMHa MakcUMaribHOIro nepemetle-
HUA gomkHa 6b1Tb 10 MM. MenblTaHne cneayer NpekpaTtuTb, eCnNy NpyU JaHHOM NepeMELLLEHUN HE MPOUCXOQUT 3NeKTpuYec-
KOro o6pbiBa UNn He BUAHO PaspyLUEHUST.

d) B cnyvae Heob6xoaumMocT Npou3BOAUTCS OCMOTP NoBpexaeHus coeaguHeHust. Nocne npoeepku cnocob paspy-
WeHKWs 3anuceiBaeTcs.

D.4 CkopocThb nepemelueHun

Ecnu uHoe He yka3aHo B crieudukaummn NpoaykTa, CKOpocTb NepemMeLL.eHns aomkHa 6biTe BbibpaHa B gnanasoHe ot
0,0083 mm/c go 0,1 mm/c (oT 0,5 MM/MWH 8O 6 MM/MURH).

MpumeyaHune—TlpaBunbHo BoliGpaHHas CKOPOCTb NEPEMELLEHUs MPUBOANT K PaspyLeHnio CoeauHeHns 3a
BPEMEHHOW UHTEPBAIT OT HECKOIBKMX QECATKOB CEKYHA 40 HECKONbKMX MUHYT.
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MpunoxeHune E
(cnpaBoO4YHOE)

Lnknnyeckoe ucnbiTaHue Ha ygap CTajibHbIM WLapUKOM

E.1 O6wwne nonoxeHus

[laHHOoe npunoxeHve aeTasibHO ONMUCbIBAET NPOLEAYpPY NPOBELAEHUS UCTbITAHUA HA yAap CTaslbHbIM LIAPUKOM, Mpu-
BeAeHHylo B 7.4.2.

Livknuyeckoe ucnbiTaHne Ha yaap CTasibHbIM LLAPUKOM ABISAETCA YNPOLLEHHbIM UCMbITaHUEM A/ MOBEPXHOCTHO
MOHTUpPYeMbIX KOMMOHeHTOB BGA, LGA n QFN, yctaHaBnnsaeMblX B MOPTATUBHYIO annapartypy, 1 UCNOMb3YeTCA Kak afb-
TepHaTuBa WCMbITAHWIO Ha LukNuyeckoe nageHve (gna cnabbix yaapos). JaHHOe uchbiTaHWe He Mo3BO/ISeT NoayyvuTb
OL,EeHKY MPOYHOCTU CMOHTUPOBAHHbLIX Ha NiaTe KOMMNOHEHTOB, OAHAKO OHO MNO3BOJIAET OCYLLEeCTBUTbL OTHOCUTESIbHYIO CpaB-
HUTE/IbHYI0 OLIEHKY HA[EXHOCTU MOHTaXa KOMMOHEHTOB, MOABEPralWwmnxcs yagapam CTasibHOro najaloLero wapuka.

E.2 YcnoBusa MOHTaxa NMOBEPXHOCTHO MOHTUPYEMbIX KOMMOHEHTOB N NPpUMeEHAeMble MaTepuanbl

MOHTa) KOMNOHEHTa U MaTepuasbl 4O/KHbI YA0BNETBOPATbTPE60BAHNAM, N3/T0KEHHBLIM B 6.1 . TOAWMHA ©MaTepu-
an TecToBOl NOA0XKKM AO/DKHbI ObITb TAKMMM, YTOOLI NPU yaape, BbI3BaHHOM NaJeHneM Lapyvika, noAnoxka nsrunbanacs ¢
[ONYyCTUMbIM paguycom KpMBU3HbI, HO He flechopMupoBanack. PekoMeHgoBaHHasA ToO/LWMHA TECTOBOI NOAM0XKMA COCTaB-
nsaet 1,6 mm, T. e. 60Mblue, YEM MPU UCMbITAHWM Ha LMKIUYECKoe najeHve, onnucaHHoe B 7.4.2.

E.3 WcnbiTaTenbHoe o6opyaoBaHue

Onsa poctmxeHus xopomeﬁ NOBTOPAEMOCTU UCNbITaTeNlbHOE o6opyp,OBaHme AO/DKHO MMEeTb BbICOKYH) TOYHOCTb
No3NLMOHMPOBAHUA TOYKU NafeHus Wwapuka. nsa nposepku CTabuNbHOCTN CBOWCTB MeEXaHU4eCcKoro Hanps>XeHund, npu-
KnaablBaemMoro K ncnbitbiBa€MOMy nNasdHoOMY coeguHeHU0, C LUeNbio onpeaeneHns CbOprI namnnantyabl MexaHn4eckoro
HanpsaxeHud, xxenartesibHO NpoBECTUN nNpegBapuTesibHOE UcnbiTaHWe C NCNOJIb30BaHUEM TeEH30A4aTHMKa, pasMeLEHHOro B
HeHOCpe,ﬂ,CTBEHHOVI 6/1130CTU OT NasiHOTO coeaHEHNA KOMMOHEHTa, npoxoasduwero ncnbitaHue.

E.4 Tpoueaypa ncnblTaHusa

Kak nokasaHo Ha pucyHke E.1, NTOBEpXHOCTHO MOHTUPYEMbIA KOMMNOHEHT, YCTAHOB/IEHHbIV HA TECTOBOI NOAJIOKKE,
yaepXnBaeTcs (hUKCUPYIOLLMM ee MPUCNoco6/IeHMEM B NMOJIOKEHUN NULEBOI NMOBEPXHOCTLI0 BHW3, a CTaslbHON LWapuk
CBOGOAHO MajaeT C 3a4aHHOI BbICOTbI Ha Thl/IbHYH CTOPOHY TECTOBOI NOAMNOXKM. TOYKa NajeHus wapuka 4ns nosep-
XHOCTHO MOHTMPYEMbIX KOMMNOHEHTOB GO/bLUMX Pa3MepoB BbiGupaeTcs 6vxe K nepudepun KOMNoHeHTa, SBstoLeics
Hanbosnee ysi3BUMbIM [/191 BO3HUKHOBEHUSI MeXaHWYecKuX MoBpexaeHuii MecToM. PaspylueHve nasHoro coeavHeHust
o6HapyxuBaeTcsi 06pbIBOM B MOC/IeA0BaTE/bHON 3/1EKTPUYECKOi LUenu, Kak 3TO OTPaKEHO B NpuoXKeHun B, nytem
NCMOMb30BaHNA NpuGopa, N3MEPSIOLLEro a/IEKTpUUeckoe conpotusneHme (cMm. D.2.4).

Uncno cBoGOAHbIX NafeHWi Wapnka 40 MOMEHTA paspyLUeHNsi COeAUHEHNsT 3anucbiBaeTcs.

[JaHHoe vcnbiTaHue sIBASieTCs UCMbITaHMeM Ha BO3[AeiCcTBME /IerkuM yaapoMm.

Cranb KomnoHeHT  TMoanoxka

Ypaepxusarowee noanoxky npucnocobneHme

PucyHok E.1 — Luknnyeckoe ucnbiTaHMe Ha nageHue
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E.5 B3auMMOCBSi3b faHHOIO UCMbITAHUA C UCMbITAHUEM Ha LUKAMYECKOoe nageHue (npumep)

CpaBHEeHWe UCMbITaHUiA Ha LMKINYecKoe nageHne v Ha LMKIUYECKUA yaap cTasibHbIM LWaprkoM 6bl10 caenaHo ans
pa3nunyHbIX MaTteprasioB KOHLEBbIX BbIBOAOB M CMN/1aBOB, UCMO/b3yeMbIX B kayecTse npunos, aAnsa kopnyca QFN c 64 BbiBO-
Aamu 1 ¢ warom BbiBoAoB 0,5 MM, CMOHTMPOBAHHOI0O Ha NOANOXKe U3 MaTepmana FR-4, TonwmHon 1,6 mm. KaknokasaHo Ha
pucyHke E.2, cpaBHMBaNOCh KO/IMYECTBO NafeHNii O MOMEHTA pa3pyLUeHNs NasHbIX COeANHEHNA. Mexay ABYMS TunaMu
ucnbiTaHuii Habnganack yCcTonumMBas koppensuus.

Konunyectso I'Ia,qul/IVI CTaJ/ibHOro wapuka

KonMuyecTBO LUKINYECKUX NageHuii
[l0 HaCTyN/JeHnsa MOMeHTa paspyLieHus

YcnoBusa
VicnbiTaHne Ha UMKNnYeckoe najeHue: BbicoTa nageHusa — 0,75 m.
VicnbiTaHve nageHnemMm CTtasibHOro wapuka: macca wapuka — 10 r, BbicoTa nageHna — 1,5 m.

PucyHok E.2 — CpaBHeHMe UMKIMYECKOTO MCMbITaHWsl Ha nafeHne U LUKINYECKOro UCTbITaHus!
Ha yAap CTasibHbIM LApMKOM
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MpunoxeHve F
(cnpaBoO4HOE)

McnbiTaHMe NPOYHOCTN Ha OTPbLIB

F.1 O6Lwme noNnoxeHuns

[laHHoe npunoxeHve AeTasibHO ONUCLIBAET NpoLeaypy NPOBEAEHUS UCMbITAHUA NPOYHOCTY Ha OTPbIB, NPUBEAEH-
Hyto B 7.5.1.

F.2 Mpoueaypa vcnblTaHUA

Mpoueaypa UCnbITaHUs onucaHa HUKe.

a) Mepep vcnbiTaHnem obpaseL, fo/MKEH ObIThb BbiepXaH B CTaHAAPTHLIX aTMOCEPHBIX YC/I0BKAX, Kak ONMCcaHo B
5.3 ctaHgapta M3K 60068-1, B TeueHue 6onee 4 4. VicnbiTaHne fo/MKHO NPOBOAMTLCA NOC/Ie NPOBEAEHUS NPOBEPKU KOM-
MOHEHTA.

b) TecToBas nog/1oXka fo/mKHa 6bITb 3atrKcpoBaHa Ha 060py0BaHNM A1 NPOBEAEHUS UCTbITAHUA NMPOYHOCTU
Ha OTpbIB, Kak nokasaHo Ha pucyHke F.1.

MpumMeyaHue — MNpu 3aKpenIEHNM TECTOBOW NOLMOXKKM BbIBOA, NOAMNEXALLWMIA UCMbITAHWIO, [OMKEH BbiThb 3a-
(hMKCUPOBaH B LIEHTPE KPEMEXHOro NprUcnoco6/IeHNs NOA/IONKKM TakuM 06pasoM, UTOBbl OH Gbll NEPrNeHAVKYNSPEH Kpe-
NeXHOMY MPUCNOCO6/IEHNIO0 BbIBOAA.

¢) BbiBOA chukcmpyeTcs B nprcnocobsieHnn 060pyaoBaHns ANns UCNbITaHNs NPOYHOCTM Ha OTpPbIB.

MpumMeyaHud

1 Oco60e BHUMaHWe cneayeT yAenmTb Ha HeIoMYyLLEHNE MEXAHNYECKUX, TEPMUYECKUX M XUMUUYECKNX BO3AEACTBNIA
Ha MasiHoe CoeiUHEHNE MeX/Y BbIBOLOM U KOHTaKTHOM NIOLWAaAKoNM B crlyvae, ecnm TpebyeTcs oTAerneHne BbiBoga OT KOp-
Myca KOMMOHeHTa.

2 Crnocob KpensieHnst TECTOBOIN MOA/IOKKU, OTHOCUTE/IbHOE MOSIOKEHME KPEMEXHOrO MPUCNOCOGIEHNS 1 BbIBOAA
[OO0/DKHBI ObITb 3an1caHsbl.

3 Korga BbiBog, 3achukcupoBaH B NpUcnocob/ieHNM, CO3AAOLWEM YCUME Ha OTpbIB, 0CO60E BHUMaHUE cnepyeT
06paTNTb Ha HeAoMyLLEeHNE MPUIOKEHNS K COEAUHEHNIO CKPYUMBAKOLLIEA UM CrMBAtoLLER CUSbl.

d) CKOpOCTb MoAbeMA NPUCNOCOGNEHUS A1 UCTIbITaHMS A0/MKHA ObITb BblOpaHa M3 Cneayowmx peKoMeHa0BaH-
HbIX 3Ha4eHwit: 0,0167 mm/c (1,0 mm/MuH), 0,033 mm/c (2,0 Mm/MuH), 0,083 mm/c (5,0 mm/MKH), 0,167 mm/c (10 MM/MUH),
0,333 mm/c (20 mm/MmH). CKOpOCTb NogbeMa Ao/mkHa ObITb YKa3aHa B onvucaHum npuéopa.

MpumMeyaHue — CKOpOCTb NOogbEMA A0/MKHA GbiTb BbiOpPaHa Tak, YTO6bl paspyLleHe CoeaMHEHUsST MPOUCXO-
[INN10 33 BPEMEHHOW MHTEepBasl OT HECKOSbKUX [ECATKOB CEKYH[ [0 HECKOMbKUX MUHYT, HauMHasi OT MOMeEHTa Hauana
nogbeva.

e) TAHYTb BbIBOZ, YCTAHOB/IEHHOTO KOMMOHEHTA CO CKOPOCTbLIO COM/TaCHO NYHKTY d) [0 paspyLleHnsi CoeauHeHVs.
3HaYeHVe MaKCUMasIbHOM NPUMIOXEHHOW CUMbI, NPW KOTOPOI NMPOUCXOAUT paspyLUeHVe, 3anichiBaeTcs.

MpumeyaHune — Mpu 3anmcax 3HAYEHNIA U3MEHEHMIA I'IpI/II'IO)KeHHOI‘/JI Ha OTPbIB CU/Ibl TaKXe XenaTe/ibHO 3ann-
caTtb M3MeHeHne nepemMeLleHnsa On4a HEeCKO/IbKMX TOYEeK pagom ¢ coeguHeHneMm.

f) MonoxeHne Npu paspyLUEHWN COEAMHEHNST 1 CNOCO6 paspyLLEHUsT TakkKe NOAIEXAT 3anmciu.

PucyHoK F.1— VcnbiTaHMe NpPoYHOCTM Ha
oTpbIB
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Mpunoxexne G
(cnpaBo4HOE)

McnblTaHWe Ha conpoTUB/IEHMNE MON3yYecTun

G.1 O6wwne nonoxeHns

[aHHoe npunoxeHve geTasibHO ONUCLIBAET NpoLeaypy NPoBeAeHNs UCTIbITAHUA NMPOYHOCTU Ha OTPbIB, NPUBEAEH-
Hylo B 7.5.2.

G.2 TlNpoueaypa ucnbiTaHnA

VicnbITaHe NpoBOAUTCSA C NCNOMb30BaHMEM CrieuyasibHOr0 060pyA0BaHNsA 1 OCHACTKM B COOTBETCTBUN CO CrieAyHo-
LLei npoLeaypoi.

a) O6paseu, Nognexalyin ucnbITaHno, Noc/e NpeaBapuTeIbHON NOArOTOBKU AO/HKEH GbITb OCMOTPEH BU3YasTbHO.

b) W3meputenbHas uenb 415 OCYLLECTBEHWS KOHTPO/IA 3a NoaaepkKaHeM HeNnpepbIBHOCTY 3NEKTPUYECKOTO coe-
OVIHEHVS1 UMEET NOAKTHUEHNE MOSIOXKUTENBHON KIEMMON K KOHTAKTHOI NJoLaKe OTAE/bHO OT BbIBOZA KOMIMOHEHTa, Ha
paccTositHn He MeHee 10 MM OT Hero. OTpuuaTenbHasa Kiemva NoAKIHYaeTCs K NPUCNOCOBIEHNIO C IPY30M, YAEePXMBato-
LeMy BbIBOA.

c) TecToBas NOANOXKa yCTaHABNMBAETCA Ha CreLMasibHON OCHACTKE A9 NPOBELEHNS UCTbITAHUS Ha CONpOTUBe-
HVe Mon3yyecTu.

MpumMmeuyaHue 1— TecToBas NOJAJIOXKKA 3AKPEM/IAETCS HA OCHACTKE TakK, UTOObI MOAEXALLWA UCTIBITAHUIO Bbl-
BOZ, HAXOAW/ICS MO LEHTPY NPUCTIOCOG1eHUS 4151 ero domKcaLu, 1 4To6bl NPOAO/bHAS OCb BbIBOAA COBMagasia C LEHTpaslb-
HOVi OCblO MPUCTIOCOBNEHNS.

d) Ecnm nHoe He ykazaHo B CneLudouKaLiMm Ha NPOAYKT, TECTOBas NO//I0KKA yCTaHaBIMBAETCA B TEMNepaTypHol
kamepe. TemnepaTtypa B kamepe 40/KHa COOTBETCTBOBATL TEMMEPATYpPe, YKa3aHHOI B COOTBETCTBYIOLLMX CTaHAapTax.

MpumeyaHune 2— Temnepartypa, ykazaHHasi B COOTBETCTBYIOLLMX CTaHAapTax, AO/MKHA ObITb HUDKE BENYW-
Hbl TEMNEPATYPHOI CTOMKOCTY TECTOBOI NMOA/IOKKU.

MpumeyaHune 3— CneayeT 06paTUTb BHUMAHME HA UCK/IHOUEHME XMMMYECKOTO, TEPMUYECKOrO UM MEXaHW-
YeCKOro BO3AENCTBUIA HA coeAMHEHNE BbIBOAA W KOHTAKTHOM M/oLaaKu.

MpumeuyaHue 4— Cnocob KpenseHVsi TECTOBOI MNO/IOXKKY, B3aMMHOE MOJOXEHNE KPEMEXHOTO MPUCMOCco6-
NIEHUS1 U UCTILITYEMOTO COeAVNHEHMNS A0/MKHbI ObITb 3anmcaHbl.

e) Cxema ucnbiTaHUii NokasaHa Ha pucyHke G.1.

PucyHok G.1 — WcnbiTaHye Ha CONpoTUB/IEHNE NOJ3YYeCcTU
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f) KBbiBOAY KOMMOHEHTA NPYKNagbLIBaeTCA CUa BeNMYMHOW, ykasaHHOW B cneundmkaumu. [pys c saapaHee onpege-
NEeHHOW MacCcOoW UCMNONb3yeTesl AAnsi NPUNOXEHUsT K BbIBOAY CUITbl TpeGyeMon BennynHbl. TOYHOCTb BENUYUHBI NPUKNaabl-
BaeMOW curbl 4OMKHA NOAJAEPKMBATLCA HA ypoBHE He Xyxe +1 %.

MpumMmevaHune 5—CnegyeT NPUHATL MePbI ANl UCKIIOYEHUS KacaHusl BbIBOAA, Ipy3a ¢ npucnocobreHnem u
MHLIMK NPpegMeTamu, pacronoxkeHHbIMU B KaMmepe.

MpumevaHne 6—TIlpn ycTaHoOBNEHHOM Ha npucnocobrneHve rpyse criegyer UCKIIOHUTb NPUIOXKEHUE Ka-
KMX-NMBo AMHaMUYeCKUX BO3AEWCTBUIA Ha TECTOBYIO MNOAMOXKY.

MpumevaHnue 7 —TllpuBbiGope NoaxodsiLLen BENUYUHBI NpuiaraemMon cunel (Macchl rpy3a) Haubonee pauu-
OHanbHO Ha4yaTk UCMblTaHve ¢ NpunoxeHnem HanbdonbLwen cunel (T. €. 90 % OT Npegena NPOYHOCTU Ha pa3pbIB coeanHe-
HWR), NPMHMMAasi B pacCMOTPEHUe pe3ynbTaThl UCNbITaHWIA NPOYHOCTM Ha OTPLIB M Ha COMPOTUBIEHUE Nnonayyectu. Beibop
CWIbl MEeHBbLUEN BENUYUHbBI XXenaTenbHO OCYLLEeCTBUTL, UCMOMb3ysA rpadmk, MOCTPOSHHbIN B norapudmmuyeckom macwrabe
ANs1 9KCTPanonsiumm, NyTem yMeHbLUEeHWS BeNMYMHbI NPUKNagsiBaeMol CUnbl, onpeaensieMor NHnen Ha rpacuke.

g) BKIOYMTb UCTOYHMK NUTaHWSA U N3MepuTenbHoe 060pyQOBaHNe U HaYaTb N3MepeHne.

h) 3anucate Bpemsi, npolleallee OT MOMEHTA HAYana NPUMNOXEHNS HarpPy3kU 1 10 MOMEHTA Pa3pyLUeHUs CoeaNHe-
Hus.

i) 3anucaTe nonoxeHue n cnocob paspyLeHnst UCTbITEIBAEMOro CoeanHeHUs.

MpumedvaHne 8—TlepenHayanom ncneiTaHusi cnegyeT y6eauTbes B paboTocnocobHOCTU 060pyaoBaHus u
N3MepUTENbHON CXeMbl, KOTOPYIO CreayeT BKIYUTL Nepes NpoBeAEHUEM UCTILITAHUS] HA COMPOTUBIEHWE MOMN3Yy4YecTH, 1
NPOBECTU NPOBEPKY LIeNOCTHOCTH SIIEKTPUYECKOro COeMHEHUs 40 MOMeHTa NoABELWMBAHUSA rPy3a U Npu YCIIOBUK OTCYT-
CTBMA NMI0BbIX BHELWHUX MEXaHW4YECKMX YCUIUIA, MPUIOXEHHBIX K COeAUHEHUIO.
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MpunoxeHne H
(cnpaBo4HOE)

MeTopn OUEeHKN ABIeHNA nogbema rasatesin npunos A8 nasHoOro coeAnHeHnA KOMMOHeHTa,
MOHTUPYEMOTIO B OTBepCTUA

H.1 O6uwwre nonoxeHus

[laHHoe npuioXeHne onncbiBaeT METO/, OLEHKN SABIEHUS nogbema rantenn A KOMMOHEHTOB C BbiBOAAMU ANA
MOHTaXa nalikoin B 0TBepcTMe.

Kak nokasaHo Ha pucyHke H.1, cywiecTByOT TpM Tuna nogbema rastesin Npunos:

- noAvem rantesin Mexay BbIBOAOM U MPUMNoem;

- MOABEM ranTenv Mexay raitesibio U KOHTaKTHON NioLwagKoi;

- OTCNOEHMEe MexXAay KOHTaKTHOW niowagkoli 1 nnartoii.

MpumeuyaHune — [JaHHbIA METOZ CAYXUT A/151 OLLEHKN hopMMpoBaHMSA AB/IEHMS NOAbeMA rasiTenn nNpunosi 1 o6-
pasyroLerocs npy 3ToM 06pbiBa 3N1EKTPUYECKON LENy ANsi YCTaHOB/IEHHbIX COYETaHWI KOMMNOHEHTa, NPUNOS U NOASTOXKKN.
DNeKTpMYecKnin 06pbIB YaCTO HabMAAETCA B Cllyyae, Korga CylwecTByeT NOAbEM ranTesniv Mexay KOHTakTHON naowankom
1 nNnaToil. Ans obHapyXeHUss o6pbiBa PeKOMEHAYETCSl NOCTOSAHHO NPOBOAMTL OLEHKY COCTOSIHMS MPOBOAUMOCTY LIEMU.

Mogbem rantenu

H.2 Ha6nwpeHue AaBneHnsa nogbema rasTtenn npunos

Mogbem rantenu MoxeT HabwaaTbCA C NOMOLLbI0 BU3Ya/lbHOTO OCMOTpPa C UCMO/Ib30BaHNEM YBENYNTENBHOIO
cTekna nog yrnom 10° — 30° K NOBEPXHOCTU TECTOBOM NOA/0XKW. XKenaTesibHO 3annucbiBaTb CTaTyC NPOSIBNEHUS Nogbe-
Ma rasiTesin NpuUNosi HesaMeaNTE/IbHO MOC/Ie MOHTaXa KOMMOHEHTOB Ha TECTOBOW MOA/OXKE.

H.3 OueHka HeNpPepbIBHOCTU 3J/IEKTPUYECKOTO COeAUHEHNSRA

DneKTpuYeckuin 06pbIB B NastHOM COeAMHEeHNW MPOBEPSIeTCS MyTeM OLLEHKU Le/IOCTHOCTU UM NPOBOAMMOCTUN 3/1€K-
TPUYECKOTr0 COeAUHEHUS [0 M MOC/e NPoBeAeHNs NpoLeaypbl YCKOPEHHON MOATOTOBKM K UCMbITAHUIO, Kak onncaHo B 6.3.
ONeKTpUYeCcKnini 06pbIB B MasstHOM COeAUHEHUN OGHapPYXXMBaEeTCsl Kak 06pbIB B NOC/Ie40BaTENIbHOM M3MEPUTENBHOI Lienw,
Kak nokasaHo Ha pucyHke H.2, ¢ ucnonb3osaHmem npubopa ANns naMepeHns aneKkTpmyeckoro conpotnsnerms (cm. D.2.4).
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Peructpartop
COMNPOTUB/IEHNA

N KOHTaKTHOWM MnoLlaaKoi

PucyHok H.2 — TMpuMep cxembl 415 NPOBEAEHUS UCMbITAHWI HA Ha/IMuMe 3M1eKTPUUYECKOTo COeANHEHMS
B MecTe naiikv st YCTPOICTB C BbIBOAAMU, MOHTMPYEMBIMU B OTBEPCTUS
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Mpunoxenve QA
(cnpaBo4Hoe)

CBefleHUs1 0 COOTBETCTBUM CChINTOYHbIX MeXAYHaPOAHbIX CTaHAAPTOB CChINOYHbIM HaUMOHaNbHbLIM
ctaHaaptaMm Poccuinickon ®enepauum U AeUCTBYIOLLMM B 3TOM KayecTBe MeXrocyAapcTBeHHbIM

Ta6nwuua QA1

cTaHaapTam

0603HavYeHne CCbINOYHOro CreneHb 06
MEXYHapOAHOro CTaHaapTa COOTBETCTBUS O3Ha4vYeHue U HaumMeHoBaHWe COOTBETCTBYHOLLEro HaunoHanLHOro cTaHaapTa

M3K 60068-1:1998 MOD OCT 28198—89 (M3K 68-1—88) «OCcHOBHbIe MeTOoAbl UCMbITAHUM Ha
BO3JeNcTBME BHELWHMX dhakTopoB. Yacte 1. Ob6wye nonoxeHns n pykoBoa-
CTBO»

MO3K 60068-2-2 IDT [OCT P MOK 60068-2-2—2009 «McnbiTaHns Ha BO3QelCTBME BHELUHUX
thakropos. YacTb 2-2. Ncnbitanus. NenbitaHne B: Cyxoe Tenno»

M3K 60068-2-14 MOD FOCT 28209-89 (MOK 68-2-14—84) « OCHOBHbIE METOAbI UCNBITAHWUI Ha
BO30ENCTBME BHewHux draktopos. Yacte 2. Ucnbitanua. Ucneitanme N:
CwmeHa Temnepartypbi»

M3K 60068-2-78 IDT FOCT P M3K 60068-2-78—2009 «McnbiTaHnA Ha BO3AENCTBUE BHELHNX
thaktopoB. Yactb 2-78. Ucnbitanus. Ucnbitanne Cab: BnaxHoe Tenno, no-
CTOSIHHBIN PEXUM»

M3K 60194 NEQ FOCT P 53386—2009 «[Mnatbl nevatHbie. TepMUHbI U ONpeaeneHusi»

MOK 61188-5 — *

M3K 61249-2-7 MOD FOCT 26246.7—89 (M3K 249-2-7—87) «MaTepuan aneKkTrpov3onsiuuoH-
HbIW PONBLIMPOBAHHBLIM HOPMUPOBAHHON FOPIOYECTU ANSA NeYaTHLIX NNAaT Ha
OCHOBe Uuenmniono3Hon Gymarn, nNponuTaHHOM (PEHONBbHBIM CBA3YIOWMM
(BEpTMKanbHbIA MeTog ropeHus). TexXHU4Yeckue ycnoBus»

M3K 61760-1 — *

M3K 62137-1-1:2007 NEQ FOCT 20.57.406—81 «KomnnekcHassi cucTtema KOHTpONsl KadecTsa.
Magenus 3neKTPOHHOW TEXHWKU, KBaHTOBOW 3NEKTPOHUKN U SNEKTPOTEXHU-
yeckvne. MeTtogbl UCNbITAHUA»

M3K 62137-1-2:2007 NEQ FOCT 20.57.406—81 «KomnnekcHass cucTema KOHTpPONs KadecTBa.
M3genna SneKTPoOHHON TEXHUKW, KBAHTOBOMN 3MNEKTPOHWUKU U SNEKTPOTEXHM-
veckue. MeTtogbl CNbITAHUA»

M3K 62137-1-3:2008 NEQ FOCT 20.57.406—81 «KomnnekcHass cucTema KOHTpPONs KadecTea.
U3penus 3neKTpoOHHOW TeXHUKKN, KBAHTOBOW 3NEKTPOHWUKU U STIEKTPOTEXHU-
veckune. MeTtogbl uCnNbITAHUA»

M3K 62137-1-4:2009 NEQ FOCT 20.57.406—81 «KomnnekcHasi cucTema KOHTpPONsA Ka4decTea.
U3aenus 3neKTpOHHOW TeXHUKKN, KBAHTOBOW 3NEKTPOHUKU U SNEKTPOTEXHU-
veckue. MeTtogbl CnbITaHUA»

M3K 62137-1-5:2009 NEQ FOCT 20.57.406—81 «KomnnekcHasi cucTema KOHTPONA KadecTea.

N3nenns 3nekTpoHHON TEXHUKU, KBAHTOBOMN SNEKTPOHUKM W 3NEKTPOTEXHU-
veckne. MeToapl UCnbITaHnm»

OTBETCTBUA CTaHOapTOB:

- IDT — vgeHTUuHbIE CTAHAAPTHI;
- MOD — moanduumpoBaHHbIe CTaHAAPTHI;
- NEQ — He3kBMBaneHTHble CTaHAAPTHI.

* COOTBETCTBYIOWMIA HALMOHANBHBIN CTaHAAPT OTCYTCTBYET. [10 ero yTBepXAeH!si PEKOMeHAYETCA NCNONb30-
BaTb NEPeBo Ha PYCCKUIM SI3bIK AaHHOTO MeXAyHapoAHOro cTaHaapTa. MNepeBoa 4aHHOIO MEXAYHapOAHOTO cTaHaapTa
HaxoauTcs B PeagepanbHOM MHADOPMALMOHHOM DOHAE TEXHUYECKUX PEIMaMEHTOB U CTaHAapPTOB.

Mpwu™eyanune— B HacToswen Tabnuue NCNONb30BaHbI CrieayloWMe YCnoBHbIE 0603HAYEHNUsA CTENEHN Co-
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Bubnuorpadus

WcnbiTanne Ha Bo3gencTene BHelHMX hakTopos. Yactb 1. Obwue nonoxeHusi u pykoBoACTBO
(Environmental testing — Part 1: General and guidance)

McnbiTanua Ha Bo3gencTene BHelwHUX dakTopoe. HacTte 2. Mcnbiranus. Uenbitanme B: Cyxon
HarpeB (Environmental testing — Part 2-2: Tests — Test B: Dry heat)

Wcnbitannsa Ha BO3aencTBue BHELWHUX pakTopoe. HacTb 2-14. Ucnbitanust. Ucnbitanme N: Cme-
HaTeMnepatypsl (Environmentaltesting — Part 2-14: Tests — Test N: Change of temperature)
WUcnbiTanne Ha Bo3aencTBUE BHEWHUX akTopos. YacTtb 2-78. UcnbiTanus. MenbiTanme Cab:
BnaxHbiit HarpeB, ycTaHoBUBLUMIACH pexuM (Environmental testing — Part 2-78: Tests — Test
Cab: Damp heat, steady state)

TexHonorma NOBEPXHOCTHOro MoHTaxa. Yacte 1. CTtaHgapTHbIM MeTOA COCTaBNEHNUsI TEXHUYEC-
KMX YCNOBWW Ha KOMMOHEHTbl, MOHTMpPyeMble Ha noBepxHocTu nnar (Surface mounting
technology — Part 1. Standard method for the specification of surface mounting components
(SMDs))

McnbiTaHne Ha 4ONTFOBEYHOCTHL M BO3AECTBUE OKpYKatoLwen cpeabl. MeToab ucneitanmns nevar-
HbIX NNAaT NOBEPXHOCTHOIO MOHTAXa Ansi KOPMyCOB KOHTAKTHOro maTtpuyHoro tuna FBGA, BGA,
FLGA, LGA, SON u QFN (Environmental and endurance testing— Test methods for
surface-mount boards of area array type packages FBGA, BGA, FLGA, LGA, SON and QFN)

YAK 621.396:69:006.354 OKC 31.190 202

KntoueBble crioBa: TeXHONMOornst cbopkn U3enunin aNeKTPOHUKN; NasiHible COeANHEHUST; aKomorieckme U pecyp-
CHble UCMbITaHWUS; PYKOBOACTBO MO BbIBOPY; HAAEXKHOCTE NasiHbIX COe4UHEHUI pasfnYHbIX dopM U TUNOB; 9MeK-
TPOHHbIE KOMMOHEHTbI, MOHTUPYEMbIE MO TEXHOMOMMU MOBEPXHOCTHOrO MOHTaxa (SMD); KOMNOHEeHThl ¢
MaTpUYHBIMW BbIBOAAMU; KOMMOHEHTLI € BbIBOJAMU, MOHTUPYEMbIMU B OTBEPCTUA C UCMONB30BaHNEM NPUNos
N3 CNNaBoOB pa3fiM4HOro coctasa
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