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Mpeavicriosne

1 MoAroToB/IEH 3aKpbITbIM aKUMOHEPHbIM 06LLEeCTBOM «ABaHrapg-TexCrm» (3A0
«ABaHrapa-TexCt») u  OAO «ABaHrapf» Ha OCHOBE  BbIMO/IHEHHOrO  POCCUIACKOM — KOMMCCUEl  3KCnepToB
M3K/TK 91 ayTeHTUYHOro NepeBoa Ha PyCCKMiA S3bIK MEXAyHapoaHOro A0KYMEHTa, YKa3aHHOrO B NyHkTe 4

2 BHECEH TexHnyeckum komuteToM no craHgaptusaumm TK 420 «ba3oBble Hecylme KOHCTPYKUMW,
neyaTHble Matbl, COOpPKA W MOHT&X 3MEKTPOHHbLIX Moaynel», nogkomutetoM [MK 3 «TexHonorns cO0opkn 1
MOHTaXXa Panoa/IEKTPOHHbIX MOAY1EN»

3 YTBEPXIEH W BBEAEH B [JEVCTBVE [pukasom ®efepasibHOro areHTcTBa Mo TEXHUHECKOMY
perynnposaHuio 1 MeTposiorim ot 28 uioHA 2013 1. Ne 37 S-c T

4  HacToswwmiA cTaHOapT WAEHTUYEH MexayHapogHoMmy AokymeHTy |IEC/PAS  62137-3:2008  «TexHono-
ma cOOpKM U3AENMiA  3NeKTPOoHWKW. YacTb 3. PyKOBOACTBO MO BblIOOPY METOAOB 3KOMOTMYECKMX W PECYpCHbIX
UCnbITaHWiA  Ana masHbIX  coeayHeHuin»  (IEC/PAS 62137- 3:2008 «Electronics assembly technology — Part 3:
Selection guidance of environmental and endurance test methods for solder joints»}.

Mpyv  NpUMEHEHMW HACTOSLLEro CTaHAapTa PeKOMeHAyeTcs  WCMo/b30BaTb BMECTO  CCbUIOYHBIX — Mexay-
HapOAHbIX CTAaHAAPTOB COOTBETCTBYIOLLME WM  HALMOHasbHble CTaHdapTbl Poccuiickoit  defepauyit U MEXTO-
Cy[apCTBEHHbIE CTaHAaPTbI, CBEEHUS O KOTOPbLIX NPUBEAEHDBI B AOMOHUTENTEHOM NPUIoXeHUn JA

5 BBEJEH BINEPBbIE

MpaBnna npuMeHeHMs HacToOsLWero cTaHgapTa ycTaHoeneHbl B TOCT P 1.0—2012 (pasgen B).
VHghopmauusas 06 U3MEHEHMAX K HacToAWweMy cTaHgapTy nybnvkyeTcs B eXerogHom (Mo COCTOSHMIO Ha
1 AHBaps Tekylero roga) MHgoOpMauMoOHHOM ykasaTene «HauuoHanbHble cTaHg4apTbhl», a ouunanbHbIi
TEeKCT W3MEHEHW/ i W MOMpaBoOK — B €XeMecsA4YHOM WH(opMauvoHHOM YykasaTene «HauunoHasbHble CTaH-
fapThbi». B cnyyae nepecmoTpa (3aMeHbl) WM OTMEHbl HACTOAWEro cTaHfapTa COOTBeTCTBYyWLee
yBeAOM/IeHNEe OyaeT Ony6/nMKOBaHO B GnMXKalilLLeM BbIMYCKE €XEMECSYHOro MHAOPMALMOHHOIO yKasaTens
«HaumoHanbHble cTaHfapThi». CoOTBETCTBYWOLWAA WHopMauns, yBefOMNEHMe U TekCTbl pasMeLla-
I0TCA Takke B MHPOPMAaLMOHHOW cucTeme o6Lero nosb3oBaHUs — Ha oduumasisHoM canTe degepanb-
HOrO areHTCTBa N0 TEeXHUYECKOMY PerysMpoBaHnio 1 MeTPoorum B ceTun IHTepHeT (gosi.ru).

© CraHpgapTtuHdopm. 2014

Hactoswpii CTaHgapT He MOXET ObiTb MOMHOCTBIO WM YaCTWYHO BOCTIPOM3BEAEH, TVPKMPOBAH M pac-
MPOCTPaHeH B KauecTBe OMMUMANbLHOTO M3faHus 6Ge3  paspelleHss deaepasbHOro areHTCTBa Mo TEXHUYECKo-
My Peryi1poBaHiiio 1 METPO/IONN
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BeeneHve

MexayHapogHbli  ctaHgapt MOK (IEC) 62137-3 6bin nogrotoBnieH B Komutete MOK TK9Ll: «TexHoso-
s COOPKIN SMEKTPOHNKA.,

JaHHaa pepakuys npekpallaeT OelicTBMe W 3aMeHsIeT  JOKYMEHT
2008 romy, W BKIHOYAET HEKOTOpble pefaKTopck/e Mpasku.
HaCTosALLiEMY CTaHAapTy, BK/IIOYAIOT CrieyloLLee:

* OTCYTCTBME TEXHNYECKVX U3MEHEHWIA:

- HeKoTopble pefakTOpCKUe U3MEHEHSA 1 KOPPEKTUPOBKU:

- HEKOTOpbIE CYLLECTBEHHbIE U3MEHEHUS], peasiM3oBaHHbIe /151 yA06CTBa.
MepeyeHb Bcex udacTeli cTaHgapTa

IEC/PAS 62137-3, OMNy6/IMKOBaHHbIA B
OCHOBHble  M3MEHEHVS,, MMEIOLUME OTHOLUEHME K

IEC 62137 MOXeT OblTb HailgeH Ha web-caiite MexayHapoaHol
3/MEKTPOTEXHNUECKOW KOMVCCUW MO, OGLLIMM 3aro/IOBKOM « TEXHOI0M NSt COOPKM U3AENNIA 3NEKT POHNKN».
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HAUWOHANbHbBIAN CTAHOAPT POCCUMNCKOWNW OELEPAL NN

TEXHO/IOMA CBOPKM U3AENNIA ANEKTPOHVIKA
YacTb 3

PyKOBOACTBO MO BbIGOPY METOZ0B 3KO/IOMMUECKVX 1 PECYPCHBIX UCTIbITaHi
L5 MasiHbIX COeAVHEHMIA

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

[ata BBegeHnsa — 2013—12—01

1 O6nacTb NpUMeHeHNAM™

HacTosiumii  cTaHfapT yCTaHaB/MBaeT METOAOMOMI0  BbiGopa Haubonee MOAXOASLEro MeToja  UChbl-
TaHW/A Ha HAAEXHOCTb MasHbIX COEOVHEHWIA pPasfMYHLIX (DOPM WM TUMOB /11 3MEKTPOHHBIX KOMMOHEHTOB, MOH-
TMPYEMbIX O TEXHOMOMMU  MOBEPXHOCTHOTO  MOHTaxa (SMD). KOMMOHEHTOB C  MaTpvyHbIMM  BbIBOAAMM U
OPYIMX, a Takke KOMMOHEHTOB C BbIBOAAMW, MOHTMPYEMbIMM B OTBEPCTMS C  WCMO/SIb30BAHMEM Npuros 13
CM/1aBOB Pa3/IM4HOrO CoCTaBa.

2 HopmatuBHbIE CCbUIKA

Cnepyrolime  HOpPMartuBHble — OOKYMEHTbl — SBNAKOTCA  06A3aTesibHbiIMM - ANA  MPYMEHEHUS  HACTOSILLEro
CTaHfapta. [py [amMpoBaHHbIX CCbUIKAaX MPUMEHUMbI  TOMLKO  YMOMsHYTble nyonukauyn. [pyu  HegaTpoBaH-
HbIX CCbIIKax UCMosb3yeTcs NocneHWA HOPMATVBHbIA AOKYMEHT (BKMHOYas Nobble AOMOHEHMS).

MOK 60134 T[natbl neyatHble. KOHCTPYKUMS, W3rOTOBMEHWE W cOopka. TepMuHbl UM onpeaeneHus
(Printed board design, manufacture and assembly — Terms and definitions)

M3K 61188-5 (Bce uactv) [natbl neyatHble W COOPKM MeyatHbIX Maar. [poekTMpoBaHWe U MpUMeHe-
Hue (Printed boards and printed board assemblies — Design and use)

M3K 61249-2-7 Matepyasibl O/19  NeYaTHbIX NaT W OpYyrUX  COeAUHUTESNbHLIX — CTPYKTYp. Yactb  2-7.
ApMMpOBaHHble  MaTeprasibl  OCHOBaHWS C  MakMpoBKOW W 6e3  M/IakKMPOBKA.  IMOKCWUAHBIA  CIOUCTBIA  NMIACTUK
CO CTeKknoTkaHblo E, C onpegeneHHOW BOCMIAMEHSEMOCTHIO (BEPTUKa/IbHOE WCMbITaHMe Ha  FOpeHue), Mniaku-
poBaHHbI Mefpto [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

M3K 62137-1-1:2007 TexHONorMsA MOBEPXHOCTHOTO MOHTaKa. MeTodbl UCMbITaHUs NasHbIX — coeaviHe-
HUA MOBEPXHOCTHOrO MOHT&Xa Ha [O/MroBEYHOCTb W BO3OENCTBME OKpyXatlwei cpegbl. Yacts 1-1. Vcnbita-
HVWe npoYHOCTM Ha oTpbiB (Surface mounting technology — Environmental and endurance test methods for
surface mount solder joint — Part 1-1: Pull strength test)

M3OK  62137-1-2:2007 TexHOMOrMA MOBEPXHOCTHOTO  MOHTaXKa. MeTodbl  UCTMbITaHUs  MasHbIX  coefviHe-
HWIi MOBEPXHOCTHOIO MOHT&XKa Ha [O/TOBEYHOCTb W BO3AENCTBME OKpyXatowein cpedpl. Yactb 1-2. Vcnbita-
HUe npoyHocTM Ha casur (Surface mounting technology — Environmental and endurance test methods for
surface mount solder joint — Part 1-2; Shear strength test)

BHeceHo pefakLMoHMoe N3MeHeHe TeKCTa Mo OTHOLLIEHWIO K TeKCTY NpuMeHsieMoM cTaHgapTa M3H ans
npuBefeHNs B COOTBETCTBME C TepMuHonoauneii, NpuHAToi B Poccuiickoii deaepaumn

M3paHne oduupansHoe

OnekTpoTexHuyeckas bubnuorteka Elec.ru
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M3K 62137-1-3:2008 TexHOMOrMA MOBEPXHOCTHOTO  MOHTaKa. MeTodbl  UCMbITaHUs  NasHbIX — coefviHe-
HUIA MOBEPXHOCTHOTO MOHTaXa Ha [JO/TOBEYHOCTb M BO3AENCTBME OKpyXawowein cpegpl. Yactb 1-3. Vicnbita-
HVMe Ha uukmdeckoe nageHve (Surface mounting technology — Environmental and endurance test methods
for surface mount solder joint — Part 1 -3: Cyclic drop test)

MOK 62137-1 -4:2009 TexHo/orma MOBEPXHOCTHOTO MOHTaxa. MeTodbl UCMbITaHUA  MasHbIX — coeaviHe-
HU/i MOBEPXHOCTHOrO MOHTaXa Ha [AO/TOBEYHOCTb W BO3AENCTBME  Okpyxawowei cpegbl. Yacte 1-4. Uukn-
yeckoe ucrnbitaHne Ha m3rmb (Surface mounting technology — Environmental and endurance test methods for
surface mount solder joint — Part 1-4: Cyclic bending test)

M3K 62137-1-5:2009 TexHOMOrMA MOBEPXHOCTHOTO  MOHTaXKa. MeToabl  UCMbITaHUs  MasHbIX  COoeaviHe-
HU/i MOBEPXHOCTHOTO MOHTaXa Ha [OMTOBEYHOCTb M BO3MENCTBME OKpyXawolwein cpegpl. Yactb 1-5. Vicnbita-
HME Ha YCTa/IOCTb MpM  MexaHudeckom capure (Surface mounting technology — Environmental and
endurance test methods for surface mount solder joints — Part 1-5: Mechanical shear fatigue test)

3 TepMyHbI 1 onpeseneHns

B Hacrosillem craHgapte npuMeHeHbl TepMuHbl Mo M3K 60194. a Tawke cnefytolpe TepMUHbI C COOT-
BETCTBYIOLLWIMY ONpeaesieHNsaMM:

31 MpoYHOCTL Ha OTpbIB MOBEPXHOCTHO MOHTMpyeMoro KomnoHeHTa (pull strength for SMO): Mak-
CMaslbHast cwia, Heobxoaumas A1 paspylleHust COefVHEeHWs BbiBOAA W MOAJIOKKW, KOrda BblBOL B Buie
«KPbUTbEB  Yalikv»  MOBEPXHOCTHO  MOHTMPYEMOTO  KOMMOHEHTA OTPbIBAETCA C  WICMOMb30BAHMEM  CrELMasIbHOMO
VHCTPYMEHTA Mo, YIr/IoM 45* K NOBEPXHOCTY NOAJIONKA.

[IEC 62137-1-1:2007. M3MEHEHHDI]

32  npoyHoCTb MpU cABure A7 MOBEPXHOCTHO — MOHTMPYEMOrO  KomrnoHeHTa (shear strength  for
SMD): MakcumaribHast cuna, MNpPWIOKEHHas! MapasyieNibHO K MOBEPXHOCTU  MOLJ/IOKKM M MEPMNEHAUKYISPHO K
OOKOBO  MOBEPXHOCTV  obpasua, Heobxoaumas A/ paspylleHVst  coeauHeHUst MOBEPXHOCTHO  MOHTUPYEMOrO
KOMIMOHEHTa, CMOHTVPOBAHHOTO Ha MOA/TOXKE.

[IEC 62137-1-1:2007, N3MEHEHHbII]

33 npoyHoCTb nNpuv cAaBure C  MPWIOKEHWEM  KPYTALLEro MOMEHTa A7 MOBEPXHOCTHO — MOHTUpYe-
MOrO KOMMoHeHTa (torque shear strength for SMO): MakcUMasibHbIA  KPYTSLWMIA  MOMEHT, MpUKIagbliBaeMblli K
MOBEPXHOCTHO MOHTUPYEMOMY KOMMOHEHTY MNapasieslsHO K MOBEPXHOCTU  MOAJIOKKNA, Heooxoaumblidi  Ana  pas-
PYLUEHMS1 MasHOrO COEAVHEHWS MeXdy KOHLEBbIMM  BbIBOAAMW/ELIBOAAMM  MOBEPXHOCTHO MOHTUPYEMOTO  KOM-
MOHEHTA W NOASI0XKKON.

34 MPOYHOCTb  MPU  MOHOTOHHOM  M3rMbe,  MPUKIaAbIBAEMOM K MOBEPXHOCTHO  MOHTMpYEMOMY
KOMMOHEHTY (monotonic  bending strength for SMO): [poOYHOCTL MasHbIX COEAMHEHWIA MOBEPXHOCTHO  MOHTU-
PyemMOro KOMMOHEHTa, CMOHTMPOBAHHOMO Ha MOA/IOKKE, MPU YC/OBMW, UTO MO/IOKKA BbirHyTa MO  Harpas/e-
HWO K CMOHTMPOBAHHOMY  KOMIMOHEHTY,  BblpakeHa  MakCUMasbHOW — [ybuHol  nporvba, nNpu  KOTOPOW
paspyLUuaeTcs CoeavHeHVE.

35 UMKIMYECKast  MPOYHOCTL  Ha  M3rMG /19 MNOBEPXHOCTHO  MOHTMPYEMOrO  KOMIMOHeHTa  (cyclic
bending strength for SMO): VIHTEHCMBHOCTb CWbl, KOTOpas BblpakeHa B 4YUCME UMKIOB, HEOBXOOUMbIX O/1s
nepeniovMa COeAVHEHVS] MeXAy KOHLEBbIMM  BbiBOZAMW/ELIBOZAMM  CMOHTUPOBAHHOTO HAa  MOA/IOKKE  MOBEPX-
HOCTHO MOHTMPYEMOrO KOMMOHEHTA W ME[HON KOHTaKTHOM M/IOWaAK/ MOASIOKKA MOC/e  UMKIMYECKoro  umsrmba
NOL/IOKKA Ha  CneumdMUMPOBaHHbIA  Yro, MO3BOMSIOLMIA  MUEBOM  CTOPOHE MOA/IOKKM  MPUHAMATL  BbIMyKYHO
dhopmy.

[IEC 62137-1-4:2009, U3MEHEHHbIN]

3.6 COMPOTUB/IEH/E  MEXaHWYeckoMy  CABUrY  Mpy  YCTaliocT A1 MOBEPXHOCTHO — MOHTMpYEMOro
komrnoHeHTa (mechanical shear fatigue strength for SMO): [MpunoxeHne UMKNMYECKO adedopMauym  capura
K nasHbIM  COEAVHEHVAM  MyTEM  MEXaHU4YeCXUX MepeMelleHnin  B3aMeH  OTHOCUTESbHLIX  NepemMeLLEeHuii,
BbIl3BaHHbIX  pasHocTblo  TK/IP  (TemneparypHbIX  KO3(I(IMLUMEHTOB  JIMHEAHOrO  paclUMpPEHMst),  MPOMCXOOALLMX
MPU UCMbITAHNSX LMKMMYECKVIM M3MEHEHVEM TeMMNEePaTypb!

MpumMeuyaHne — VcnbiTaHne Ha YCTa/IOCTb MPY MEXaHWYECKOM CABWUre NpoAo/KaeTe» A0 MOMEHTa, Koraa
MakcUMasibHas npuiaraeMasi cuna YMeHbLMTCS A0 YCTAHOB/IEHHOW BENMYMHBI, UTO COOTBETCTBYET MOSIBMIEHUI0 Hauaslb-
HOWi TPELLWHBI, NN A0 MOMEHTA, KOrAa N3MepsIIoLLM 3/1eKTPUYECKoe CONpoTUB/IeHMe NprGopom 6yaeT 3apericTpupoBaH

2
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paspbiB 3M1EKTPUUECKOTO COEAVNHEHMWS, NPUYEM KOSIMUYECTBO LMKIMYECKNX MEXAHWYECKUX CABUFOB PErucTpupyeTcs kak mno-
KasaTesb YCTOWUMBOCTM K YCTaNIOCTU.

37 LUMKMYECKOE  WCTbITaHME Ha MafeHVe 18 MOBEPXHOCTHO  MOHTVPYEMOrO — KOMMOHeHTa  (cydic
drop test for SMD): Uucno domkcupyeMbIX UCTIbITaTeSlbHbIM - MPUCIOCOBNEHMEM MNafeHWiA 00 MOMeHTa  paspy-
WEHVS1 MasiHbIX COEAVHEHUI MOBEPXHOCTHO MOHTMPYEMOTO KOMMOHEHTA C KOHTaKTHbIMM [UIOWL@AKaMy Ha  Mof-
JIOXKe. NPV NaJieHnn NMOLSI0KKM C OnpeAeieHHOW BbICOTbI.

38 UMKMYECKOE  UCMbITAHME Ha MPOYHOCTb  MpU  MNadeHunm  crasibHoro  wapuka  (cydic  steel  ball
drop strength for SMD): UYmucno nageHwWid CTanbHOTO Liapuka C 3apaHee onpefesieHHol BbICOTbl Ha  MOAIOXKKY
[0 MOMEHTa, MNpu KOTOPOM BO3HWKAET paspylleHue MasiHbIX COeAUHEHWA MOBEPXHOCTHO MOHTMPYEMOrO KOM-
MOHEHTA C KOHTaKTHbIM N/10LLAAKaMM Ha NMOA/IOXKKE.

39 MpoyHoCTb Ha OTpbIB [/ KOMMOHEHTOB C  BbIBOAAMM, MOHTMpyeMbiMi B otBepctus  (pull
strength for lead insertion type device): MakcvmasibHas MNpWIOKeHHas cwia, MpWM  KOTOPOl paspyllaeTtcs nas-
HOE COefVHEHVMEe MeXay KOMMOHEHTOM C BbIBOAAMW, MOHTMPYEMbIMU B OTBEPCTVS, WM KOHTAKTHOM M/IOLIaAKONM
Ha NMoz/10KKe, NMPW OTPbIBE BbIBOAA C MOMOLLIBHO CreLyiaibHOro MprCcrnocob1eHs.

3.10 COMPOTUB/IEHE  MON3yYecT /1 KOMMOHEHTOB C  BbIBOJAMW,  MOHTMpPYEMbIMA B OTBEP-
cms (creep strength for lead insertion type device): [pOYHOCTbL MAsHOTO COEAWHEHMS, BbIPaXKEHHAs BpeEMe-
HEM [0 HaCTyl/leHUsl MOMEHTa pa3pyLUeHVWs MasHOro0 COeAVHEHUS MpY  YCMIOBUM  MPWIOXEHUS  MOCTOSIHHOM
CWbl K BbIBOAY KOMMOHEHTa, MOHTUPYEMOrO B OTBEPCTUE, MPUNAsiHHOTO K KOHTaKTHOM nioLaaKe.

311 ABMlEeHNe nogbeMa rasTenM  npurnost A KOMMOHEHTOB € BbIBOZAaMM,  MOHTVPYEMbIMU B
otBepctus (filet liting phenomenon for lead insertion type device): #ABneHne, B CwWIly KOTOPOrO MPOUCXOAUT
MoAbEM ra/ITe/M MNPUMOS OT KOHTAKTHOW T/IOWAAKA Ha MOA/IOKKE WM  KOHTAKTHOM M/IOWaaki OT  MOAMOXKA
(otcnoeHue).

312 nocnegoearesibHast  uernodka (daisy chain): Bca  uemb  MasHbIX  COEAMHEHWA,  MOAKMOHEHHbBIX
nocnefosaresibHo (cM. B.2).

MpuMeyaHune — KOHTaKkTHble N/IOLAAKA Ha 06ENX CTOPOHAX MOAJIOKKM U BbIBOA UMET NasiHblii KOHTAKT B MO-
CefioBaTe/bHOM LLenouke Npu UCTbITAaHUM Ha NMOLLEM FaTeNN.

4  O6wye NonoxeH1s

O6nact CoeayHEHWIA, KOTopble [OO/DKHbl ObiTb  OLUEHEHbl, MOKasaHbl Ha pucyHke 1. [peacTaBneHHble
30eCb METOAbl WCTbITaHUA MNPUMEHMMbI  [ANS1  OLUEHKU CTOMKOCTM COeguHeHWIA A/1  KOMMOHEHTa, CMOHTMPOBaH-
HOr0O Ha MOA/I0XKKE, HO HE /151 OLLEHKN MEXaHNYECKOI MPOYHOCTM CamMOoro KOMMOHEHTA.

YcnoBss Ol MPOBEAEHUSI  YCKOPEHHOM MOArOTOBKM K WCMbiTaHUO  (BbICTPOE M3MEHEHME  TemnepaTypbl
N CyXOA HarpeB) MOMYT MPEBbICUTb MakCMMasibHO AONYCTUMbIA  A1S  KOMMOHEHTA [AManasoH paboyvx Temne-
paryp.

BeccB/HUOBbIE  MPUMOM  MMEKT  CBOMCTBA, OT/IMYaOLMEC OT  O0ObIMHO  MCMOJIb3YyEMbIX  3BTEKTUYECKMX U
G/MM3KMX K HUM  CMM1aBOB  MpUMoeB. HafeXHOCTb  6GECCBMHLIOAOr0 MasiHOrO  COeAVHEHUS] MOXET — OKasaTbCs
YMEHbLIEHHO MPY  MPUMEHEHWM  KOHKPETHOTO  MPWMOS,, MPW  UCMOMb30BaHWM  KOHLEBbIX  BbIBOAOB/BbIBOOB
0co60ii dhopMbI 1 MPK 06paBbOTKE NOBEPXHOCTY.

MpuMep dhakTopa, MOKA3bIBAKOLIETO B/MSHAE HA HAOEXHOCTb COeAMHEHUS C  MPUMEHEHVWEM  MPUMos
Sn96.5Ag3Cu.5. npeactaBneH Ha pucyHke 2. [aHHbliA Mpunoii umeeT 6Go/iee  BbICOKYHD Temneparypy niae/ne-
HUA. SBNseTca 6onee TBEpPAbIM, HEXENM OMOBSHHO-CBMHLOBbLIA MPUMO/i Ha OCHOBE 9BTEKTUYECKOTO Cr/laBa, W
Gonee CTO/KMM K MeXaHW4yeckoi paedoopmaumm B TBepAoM  cocTosiHW.  CnefoBaresibHo,  MeXaHMdeckoe
HanpsbkeHWe, BO3AENCTBYIOLLEE HA COEAMHEHVE, CTaHOBWTCS BbIlE, HEXEM MpX  MCNOAb30BaHWMM MPUNosi Ha
OCHOBE 3BTEKTYECKOrO O/I0BAHHO-CBMHLIOBOTO Cri/laBa.

3TK CBOIACTBA MOTYT BbI3BaTb Pa3pbIB MasHOr0 COEAMHEHNS MPU YCKOPEHHOM NOATOTOBKE K UCTbITaHUIO.

MOKPbITUST  BbIBOAOB MOBEPXHOCTHO MOHTUPYEMbIX KOMMOHEHTOB MOINYT B/MSITb HE TOMbKO Ha  pesy/bTa-
Tbl WCMbITAHWIA Ha NaAeHWe, HO U Ha Apyrve ucnbitaHns. CriegoBaresnisHo, MPU BCEX WCTbITaHUAX Ccnedyer yuyn-
ThiBaTb AaHHbIN (hakTop.
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PucyHok 1 — O651acTv coeMHeHuii ana UCTbITaHU Ha HaLEXHOCTb

SMD — NOBEPXHOCTHO MOHTUPYEMbIA KOMIOHEHT.
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PUcyHOK 2 — ®akTopbl, BANSIOLIME HA HAAEXHOCTb COEAVHEHNIA, BbINOMHEHHbIX 6ECCBMHLI0AbIM NPUNoem

5  Topsiaok BeiGopa NPUMEHMOT0 METO/IA UCTTbITaHNI

5.1 BoszgelicTytoLLpe (hakTopbl HA NasiHble COAVHEHNS B PeasibHbIX YCOBYSIX
1 NPY NPOBEAEHUN UCTIbITAHWIA

Cessb Mexay MeTogaMyi WCrbiTaHuii 1 BO3OeliCTBUEM, rokazaHa

Bbi3BaHHbIM  peaVlbHbIMW  YC/TOBUAMW,

B Tabmmue 1. Tun nog/fioxkm M hopma BbIBOAOB KOMMOHEHTA, KOTOpble BMSIOT Ha pesy/ibTarb
MOBEPXHOCTHO MOHTMPYEMbIX KOMMOHEHTOB B peasibHbIX YC/IOBUSIX, TakkKe MpuBEAEHbI
MPYMEHUMOTO /11 KOMMOHEHTOB  CrieLMasTbHON — (oopMbl

Bbibop MeToga  McnbiTaHus,
npviBedeH B 5.2.

ncnbITaHuiA
B CCbKax K Tabnuue.
N BbIBOAOB KOMIMOHEHTA,

Ta6nuuya 1— CBssA3b MeXAy METOAaMM UCTIbITAHUI U BO3AENCTBUSMM, BbI3BaHHbIMW PeaslbHbIMU YC/I0BUAMU

MeToz UcnbiTaHni
{NpuMeHUmBbIA cTaHgapT)

YckopeHHas NofiroToBk;

H

=)

npuMeHnM MeTo UcnbiTaHna

Natbl/Kobl MOUCHTLI. K KOTOpPbIM

BO3ElCTBME B YCOBUSIX 3KCMyaTaLum
Ha 13aenusl, K KOTOPbIM NPUNOMHM
MeTOoZ, UCNbITaHWs

MpoBepke Ha 06pbIB** b*

MpunoxeHve 8 HK

[MpoyYHOCTL Ha OTpbLIB**
M3K 62137-1-1

Mpegen npoyHocT npu
capure*l
M3K 62137-1-2

Mpenen NpoyYHOCTU Ha
CABUT NPU CKPyUMBaHUN**
Mpunoxexuve C

Mpunoxexne O

MOBEPXHOCTHO MOHTMPY-
eMble KOMMOHeHTbI (SMO)

BbicTpoe n3meHe-
e TemMnepaTypbi*!

MpepnonaraeTcs Hanuuve cregy-
OLLMX BO3JENCTBWIA:

MOBEPXHOCTHO MOHTUPY-
emble KOMMoHeHTbl {SMD). ¢
BbIBOJAMW  TWMA  WKPbIIO
yavikm»

Cyxoi HBrpes*!
B/TXKHbI HBrpeB**

a) [osTopstowuiica Tepmoyaap,
BbI3BaHHbI/i Pa3HOCTbIO TemnepaTyp-
HbIX  KO3(W(PUUMEHTOB  JIMHENHOTO
paclUMpeHnsl KOMMNOHEHTE U NOAJSI0X-
K/ NPU BKIKOYEHHOM WU BbIK/IHOYEH-

MOBEPXHOCTHO MOHTMPY-
eMble KOMMOHeHTbI (SMO)

HOM COCTOSiHMUM 06opyAoBaHuA n/nnm
TeMnepaTypHbIX U3MEHEHUSX a OKpY-
xarowleli cpege.

b) BbICOKass Temnepatypa OKpy-

MOBEPXHOCTHO MOHTUPY-
eMble KOMMOHeHTbI (SMD)

xaroleli cpefbl.
C) BbiCOKas TemMnepatypa 1 Biax-
HOCTb OKpy>atoLLeii cpefbl

McnbiTaHna  Ha  npo- [MOBEPXHOCTHO MOHTUPY-
YHOCTb MPM  MOHOTOHHOM eMble KOMMNOHEeHTbI (SMD)
n3rnbe**
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OkoHuaHve Tabnuupl 1

MeToz 1cnbITaHwui

(NpyMeHnMBbIl cTaHaapT) |

CKOpeHHas nogroTtoBka

MNaTtbl/KONNOHOHTHI,
X KOTOpPbLIM NPUMEHUM
MeTo/a ncnbiTaHnA

BO3elCTBYE B YC NO BMB A 3KCM/lyaTalum na
U3eNnsi, K KOTOPbIM NpUbleNnbl MeToq,
UCMbITaHWS

VcnbiTaHns Ha npou-
HOCTb MpW  LMKINYECKOM
narnbest

M3K 62137-1-4

MoBTOpsAOWMAca
n3rné nnatbl

rlOBerHOCTHO MOH-
TUPyeMble KOMMOHEHTbI
(SMD)

MoBTOpAIOLLEECS MeXaHM4yeckoe BO3Aeii-
CTBME. MPUSIOKEHHOE K NasiHbIM COEAMHEHW-
AM U NOAJSIOXKKE, Kak B Ciydae nepek/oye-
HUIA. 0CO6EHHO /19 NOPTATVBHbIX YCTPOCTB

McnbiTaHua Ha ycTa-
JIOCTHYO MPOYHOCTb MpU
MexaH14ecKkom casure

M3K 62137-1-5

MNpuknagbiBaemoe
UMKNNYECKoe  Mexa-
HUYeckoe ycunve

nOBerHOCTHO MOH-
TpyemMmble KOMMOHEHTbI
(SMD)

MoBTopslOWMIACA TEPMOYABP. Bbl3BaH-
Hblli Pa3HOCTbID TeMMepaTypHOro koadchm-
LUMeHTa SIMHEeNHOro pacluMpeHust KOMMOHEH-
Ta W NOAMOXKKA MNPV BKIKOYEHHOM  UAW
BbIK/IIOYEHHOM  COCTOSIHMM  06OpyA0BaHUS
n/vnu TemnepaTypHbIX W3MEHEHUsIX B OKpy-
xaioweli cpege

VcnbiTaHne Ha uukun-
Yeckoe nageHme**
M3K 62137-1-3

MNoBTOpAtOLLIEECA
nageHuve nnartbl

nOBerHOCTHO MOH-
TUPpyeMble KOMMOHEHTbI
(SMD)

WcnbiTaHne Ha npo-
YHOCTb MPY LUKINYECKOM
nafeHun crtasibHoro wa-
puka*’

Mpunoxexve E

MNoBTOpstOLEeecH
najeHue wapvka

nOBerHOCTHO MOH-
TpyemMmbleé KOMMOHEHTbI
(SMD)

Yaap, VChblTbIBaEMbIV NasiHbIM COeAyHe-
HMeM npu cnyyaliHoMm nageHun obopynoBa-
HUS. HaxoAsWerocss BO BK/IOYEHHOM COCTO-
AHUN

WcnbiTaHne Ha npoy-
HOCTb Npu OTpbIBE
[Mpunoxexune F

BbicTpoe U3MeHe-
HMe TemnepatypbI©

O[IHOCTOPOHHSISE  ne-
yaTHasl nnara, Komnmo-
HEHTbI C BbiBOAAMMN A5
MOHTaXa B OTBEPCTUS

MoBTopslOWMIACA TEPMOYABP. Bbl3BaH-
Hblli Pa3HOCTbI0 TeMMepaTypHoro koadchm-
LUMeHTa SIMHENHOro pacLuMpeHnss KOMMOHEH-
Ta W MOAMOXKKA MpW  BKAOYEHHOM  WN
BbIK/IIOYEHHOM  COCTOSIHMM  060OpyA0BaHUS
n/vnn TemnepaTtypHbIX M3MEHEHUsIX B OKpy-
xarouleli cpege

VcnbiTaHne Ha conpo-
TUBJIEHNE MON3YYECTH
Mpunoxexve G

BecoBas Harpyske
npu NOBbILLEHHOM
Temneparype

OfHOCTOPOHHAS ne-
yatHasa nnata, KOMMo-
HeHTbI C BbIBOJAMMU 151
MOHT&Xa B OTBEpPCTUS

PaspylueH/e nasHoro CoeavHeHus npu
MPUSIOXKEHUN NOCTOSIHHOW CUSIbI

Hab6nogexve ssne-
HUA NnogbemMa rantenm
Mpunoxexne H

He npumeHsieTca+*

[BYXCTOPOHHAS  ne-
yatHas nnafta, Kommo-
HEHTbI C BbiBOAAMMN A5
MOHTaxa B OTBEPCTUS

ABNneHne noabemMa ranTenn  MoXeT
BCTpeYaTbCa MeXay MpunoemM u MNoKpbITUEM
BbIBOAA W/MNWM KOHTAKTHOW M/OLWaAKoi no-
cne naviku

[LaHHblii BUA, UCMbITAHUA NPOBOAMTCA AN OLEHKW YMeHblUeHUs!
PEHHOli MOATOTOBKE K UCMbITAHWIO, peasin30BaHHO B BUAEe MOBTOPSIOLLEroCs TEMMNepaTypHOro BO3AEeicTBUA Ha coeay-
HEHVE MOCPEeACTBOM GbICTPOrO W3MEHEHWsI TemnepaTypbl, CyXOr0 W BN@XHOTO HarpeBa. [JO/DKHbIA cnoco6 ucnbiTaHus
[O/MKEH GbITb BbIGPAH C YYETOM CBOWCTB UCMbITYEMOro U3Aenusl. Takux Kak hopMa BbIBOAOB.

> [laHHbIA BUA WCMbITAHWIA NPOBOAWTCS A/1 NPOBEPKU HANMUMS BO3MOXHOTO AedhekTa NasHOro COeauHEHWs no-
CPEACTBOM M3MepeHUii U3MEHEeHUs BENUMHbLI 3/IEKTPUYECKOTO COMPOTMBIEHUSI 63 MPUIOXKEHNUS MEXaHWYecKoro BO3-
[encTeusi. JaHHbIi METOA MCMbITaHU YNOMsIHYT 3[eCb Kak a/lbTepHATUBHbIA METOA, MOCKO/SbKY OH A0CTATOYHO 4YacTo
ynoTpe6um, 0CO6EHHO A1 U3AENNiA C MaTPUUHLIM PACMoNOXeHeM BbiBOOB BGA 1 LGA.

¢ B 3aBMCMMOCTM OT cOCTaBa MCMO/Ib30BAHHOIO MNPUMNOSA NMPUMEHsieMas YCKOPeHHas NOAroToBka K WCnblTaresb-

HOMY BO3AENCTBMNIO MOXET ObITb CrieayHoLLe:
1) BbICTpoe n3MeHeHne Temnepartypbl: 415 Npunoes coctasa Sn-2n. Sn-Bl n Sn-In.
2) BnaxHblii HarpeBs: g5t NpuMnoeBs coctasa Sn-Zn.
3) Cyxoli HarpeB: gnsl NpuMnoeB coctasa Sn-8i.

8l VcnblTaHne Ha BO3AENCTBME LMKINYECKUM MafeHUeM CTaslbHOro Lapuka NpUMEHUMO ANS MPUMNOEB Ha OCHO-
Be cnnase Sn-Zn. Sn-Bi u Sn-tn.
8> ECnM umeeTcs NOAbEM ranTenin Mexay BbiBOAOM W MNatoi, ANA BO3AEWCTBMSA pPeKOMeHAyeTcs NPUMEHATb
ObICTPOE N3MEHEHME TEMMEPATYpbI.

NPOYHOCTN NasAHOro coeauHeHWa npu yCkKo-

MpumeyvyaHune — VcnbiTaHne Ha BI/I6p0yCT0I7ILIVIBOCTI: ABNAETCA UCnblTaHWEM Ha AO0/ITOBEYHOCTb B YC/10BU-

AX BMOpaLMK, KOTopasl MOXET BO3AeiCTBOBaTb Ha W3fefiMe Npu ero TPaHCMOPTUMPOBKE WU MpW UCMOSIb30BaHUM €ro B
YCMOBWSIX 3KCMyaTaumn. 10 HacTOSILLEro MOMEHTa He 6bl10 [oKa3aHo, YTO WCMbITaHUSi Ha BUMGPOYCTOMUMBOCTL, BK/O-
uas 1 Hambosee XecTkue UCMbITaHWs NpW CrydyaiiHoii Bu6pauun, Morin Gbl AaTb OLEHKY CTeneHW paspylleHusi NasHoro
coeauHeHwst. Mo 3Toli NpUYMHe UCTbITaHUe Ha BUBPOYCTOMUMBOCTL HE BK/IOYEHO B HECTOALLMIA CTaHAApPT.
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5.2  Bbl60p METOAOB VCTbITaHMIA, OCHOBaHHbIX HA OPMaX U TUMAaX BbIBOLOB 3MEKTPOHHbBIX
KOMFMOHEHTOB

5.2.1 T[1oBEPXHOCTHO MOHT/PYEMbIE KOMIMOHEHTbI
PekoMeHA0BaHHbIE METOAbI UCTbITaHWIA, MPUrOAHbIE A5 3MEKTPOHHBIX KOMIOHEHTOB PasNYHbIX (hopM
KOPMyCOB 1 TUMOB BbIBOAOB, NPUBEAEHbI B TAG/MLE 2.

Tabnuya 2 — PekomMeHOOBaHHble METOAbl WCMbITAHWMA, NPUrOAHbIE O/1S1 MOBEPXHOCTHO MOHTMPYEMbIX 3M1EKTPOHHbIX
KOMMOHEHTOB Pa3/IM4YHbIX hOPM KOPMyCcoB 1 TUMNOB BbIBOAOB
Tunbl BbIBOAOB KOMNOHEHTA MpumereHme yckoperHon X
3
3 ¢
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BbIBOAbl Ha [BYyX CTO- 2 TaHTBNOBbLIA  KOHAEH- A.8 (o
poHax (THyTble) | cartop. MHOYKTUBHOCTb
BbIBOAbl Ha Tpex CTo- 2 Unn-pesucrop. nne- A.8 c
poHax HOYHbI KOHAEeHcaTop
BbIBOAbl Ha NATU CTO- 2 MOHOMNTHBI  KOHAEH- A.8 c
pOHax. BK/IOYast KpblLL- caTop. TepmucTop,
Ky npegoxpaHuTenb,  WH-
[OYKTUBHOCTb
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| MOHEeHTBI (BbIBOAbI MO 6onee | geHcaTopHble cO0pKU
Z | cTopoHam)
]
*
S | «Kpblno yaiiku» — 1 4 nnn | TpaHcdopmaTtop A.B| C c c
% T 6onee
0
e
1 | «Kpblno yaikm» — 2 [o 6 | MNepekniovartesnb B |A.B c
F))
»
2
5
? «Kpbl/10 yaiiku» — 9 4 vnn | Pazbem A.8 |A.8 ¢ c
@ 6onee
BbIBOAbl Ha OCHOBaHWUN 2 KaTyuika WHOYKTUBHOC- A.8 B c
KOMIMOHeHTa TU. TaHTB/IOBbIA KOH-
JAeHcarop . . )
Kpyrnbie BbIBOAbI, 2 MELF — | A8 B |[—|—|—]|C |—
BK/1t0HaA KOJINA4Y0oK KOHABHCBTOpP/pe3unc-
TOp/NpBAOXPaHNTESNb
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MpoponxeHne Tabnmupl 2

T MprMeHeHne ycKopeHHo ®
viNbl BbIBOA0B KOMMOHEHTA MOArOTOBKM K UCMbITAHUAM r
3
3
3 2
. 9 1 g X
5 <0| 0 | %
5 % 5 | # £|s P
bIBOAbI S
A S é {E‘ ; «X § g
W g 2| e’? § 85
9 91 2 |g ° i [E]
S
g
\§ c 7 08 (;23g 0 3 X = >|-
BbIBOAbI HA ABYX CTO- 2 [Ovnog, —|A.8| C — |—|—|C|—
poHax (rHyTble)
9 «Kpblno yaiiku» oT 340 6 | Manbiii TpaH3ncTop | C 8 C — |—|—|C|—
B | *Kpbino vaiikn» 6 wm | QFP. SOP A c |c|C 8
6onee B
‘é aBI/ELLISr
8
% Be3BbIBOAHbIE 6 wmn OFN. SON AB|Cc |8 |88
6onee
5
6
S.
c
0
¢ LlapukoBble BbIBOAbI | , [\ MHo- BGA.FBGA AB|Cc|8 |88
Ha OCHOBaHWe Kopry- —\= KECTBO
ca
BbiBOAbI Ha OCHOBa- | MHo- LGA. FLGA AB|c|8|8]|8
HWe kopnyca 6e3 wa- | — XecTBO
pvikoB

MpunmevyaHuns

1 «A» — peKkoMeHAyeTCs A1 YCKOPEHHOIW MOATOTOBKM K MCMbITaHW. «B» — npuMeHnmo. «C» — nNpuMEHMMO
npu yA0BNETBOPEHUN ONPeAEeNEHHbIX YCOBUA. «*» — He NPUMEHSETCS.

2 OfHO M3 HWKenepeuucrieHHbIX MexaHW4Yeckux MCnblTaHuii NpoBOAMUTCA [0 W MOCNe YCKOPEHHOW NOoAroToBKW K
UCMbITAHWSAM B COOTBETCTBUM C hOPMOIT KOMMOHEHTA, NOA/EeXaLLEero NCNbITaHUIo:

a) wcnblTaHne NPOYHOCTU Ha OTPbIB: MOBEPXHOCTHO MOHTUPYEMbIE KOMMOHEHTbI C BbiBOAaMY TUna «Kpbisio Yanku».

b) uCMbITaHWe Ha npeges NPOYHOCTU NPU CABUre: NOBEPXHOCTHO MOHTUPYEMbIE KOMMOHEHTLI MarbiX pa3mepos,
[N KOTOPbIX MOXeET 6bITb NPUMEHEHO NPUCNOCO6NEHNE AN NPUIOXEHNA BOKOBOTO MEXAHNYECKOTO AABEHNS:

C) WUCMbITAHWE Ha MPOYHOCTb MPWU CABUTE MPU MPUMIOXKEHUN KPYTALEro MOMEHTA: MOBEPXHOCTHO MOHTUpYeMble
KOMMOHEHTbI, MMetoLe hopMy Koprnyca, He MO3BOMAILLYI0 NPUMEHUTL OBbIYHOE WCMbITaHWe Ha MPOYHOCTL MpPU CABU-
re. B TaKke [OCTATO4HO 6OJbLUME MO pa3mepam KOMMOHEHTbI C 6OMbLUMM KOMIMYECTBOM BbIBOLOB, TakMe Kak Mosynpo-
BO/HVKOBbIE NPUGOPLI MK Pa3beMbI.

3 WcnbiTaHne Ha HasMyme 3MEKTPONPOBOAHOCTM MNPUMEHAETCA K KOMMOHEHTam, [/ KOTOPbIX MOXeT ObITb
CchOpMUpPOBAHO NOCMEefoBaTENbHOE COeAVHEHVE HAa OCHOBaHWE NevaTHOlM MaTbhl UM Xe BHYTPU Camoro KOMMOHEHTa,
HaxosLLerocs rnog, ucnbiTaHuem.

Mprumepamu ABNAKOTCA NOYNPOBOAHUKOBbLIE MPMOOPLI C BbIBOAAMU, OT/MYarowmmMmca ot BGA. LGA nam QFN.

J1 NcnbiTaHna He MOHOTOHHBIV M3rM6G NPUMEHSOTCA K TEM KOMMOHEHTaM C 6O/IbLUIOW BbICOTOM MM reoMeTpuyec-
KUMKW pasMepamu, K KOTOPbIM MOXHO NPUMEHUTb U3MEPEHWE COMPOTUB/IEHUS WU KOTOPble He MOryT ObITb sierko aedop-
MUpOBaHbI.

6 VcnbiTaHnsa Ha NPOYHOCTb MPY LUMKAMYECKOM M3rmbe M Ha UMKNMYeckoe nafeHve NPUMEHSTCA K KOMMNOHEH-
TaMm. UCnosib3yemMbliM B OCHOBHOM B NOPTATUBHOM annaparype.

MpuMeHeHne faHHOro BuAa UCMbITaHWA ONUCLIBAETCS B TEXHUYECKMX YCNOBUAX Ha n3genve.

McnbiTaHne Ha NPOYHOCTb NPU LIMKIMYECKOM U3rnbe AN MOAJOXKEK NMPUMEHSAETCA AN1A NOYNPOBOLAHUKOBbLIX Mpu-
60pOB. CMOHTUPOBAHHbIX HA NOLJ/IOXKKE.
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OKOHYaHue TBo6NUMbI 2

6 Kaxgblii TN mcnbiTaHWii Ha BO3AelCTBME TemnepaTypbl MPUMEHSETCA NPU UCMONb30BaHUK Credytowmx cnna-
BOB:

a} bbICTpoe U3MeHeHne Temneparypbl: Ans cnanasoB Sn-Ag-Cu. Sn-Zn. Sn-Bi n SrHn;

b> BnaxHsIin HarpeB: Ana cnnesa Sn-Zn;

C) Cyxoii HarpesB: ans cnnasa Sn-Bi.

7 ®opmbl KOpNycoB NOMyNnpPoaofHUKOBbLIX NPUOOPOB yCTaHOBMEHbI B cTaHgapte M3K 60191. OgHako noHATue
«Kopnyc c KOHUEeBbIMW BbiBOJamMy 6e3 LIapuMKOB Ha HWXHE NOBEPXHOCTU» A0 HACTOSLLEro BPEMEHW He onpefenieHo.
3pecb nog TepmrHOM «Koprnyc C KOHLEBbIMW BbiBOAaMW 6€3 LUapuvKOB HE HWXHEN MOBEpPXHOCTU» MOHMMaeTcs Kopryc
BGA 6e3 wapukoB npunos.

5.2.2 KOMMOHEeHTbI C BbIBOAAMMW, MOHTVPYEMbIMW B OTBEPCTUA

VcrbitaHne MpOYHOCTM HAa OTPbIB  ABMSETCA OCHOBHBIM /1 KOMMOHEHTOB C BbIBOJAMM, MOHTUPYEMbIMU
B oOTBepcTus. [Ana wusgenuii 6oMblIoOro pasmepa Taikke MOXeT OblTb MCMO/b30BaHO UCTbITAHWE Ha  COMpOTUB-
NleHne Mon3yqecTv, NPy NPEAnoNoOKEHM O BO3MOXHOCTU MPUIOXEHNS MEXAHMYECKOro BO3AEWCTBMA CO  CTO-
POHbI KOHCTPYKTVBHOW CTPYKTYPb! U3AENNS.

Bbibop Buga UWCMbITaHUi OO/MKEH ObiTb OTpaXEH B TEXHWYECKUX YCIOBMSX Ha  um3genne, MOHTMpyemoe
TONMbLKO Ha OAHOV CTOpPOHE MOA/IOKKA. BO MHOTMX Cnydasx MNPOYHOCTb BLIBOAOB  KOMMOHEHTOB, MOHTUPYEMbIX
B OTBEPCTUS, MOXET OblTb Xy)Ke B CpPaBHEHWWM C MPOYHOCTLIO MasHbIX COoeguHeHui. Hactosuwe Buabl UCTbITa-
HU He SBNAOTCA NOAXOAALLMMM A/15 060pYA0BaHMs, B KOTOPOM UCTOSb3YETCS AaHHbIA B, MOAMOKEK.

PekoMeHOOBaHHbIE C YYETOM MacCbl MeTOAbl WCMbITaHWiA O718 U34e/MiA ¢ BbIBOZAMM, MOHTUPYEMbIMW B
OTBEPCTUSA, TUMN N/IATbI ¥ CNOCO6 NPUIOXEHWS HAarpy3k/ NpeacTaB/ieHbl B Tabnvue 3.

Tab6nnu ua 3 — PekomeHAoBaHHble AN npuMmeHeHna Ccnocobbl McCnbITaHWiA M1 Macca I/I3,EI|EI'II/II71 C BbiBOAamMun, MOHTUpye-
MbIMU B OTBEPCTUA

MpumeHeHne, TMN n3genus VcnbiTaHne OueHka
Tun NOAN0XKN Macca MC”':;aH”e McnbiTaHne Ha IiBle:,:g Moosepka
Mpumenretive n3genvs npourocTs |-ONPOTVBNIEHNE raﬂTenm Hg 06 prB
A P nonsy4yectu P
npu oTpblae npunos
O/ HOCTOPOHHSAS, Be3 nocTosHHO Harpy3sku Nerkoe B — — —
C MOHT&XOM B OTBEp-
ctma TH Taxenoe c B — —
C NOCTOSIHHOW Harpy3koW Nerkoe B - - -
Tsaxenoe c c - -
[ByCTOpOHHSIA, C B OCHOBHOM [ANs1 KOMMOHEHTa C BbIBOAOM - - B c
MOHT&XXOM a OTBep- | A/I9 MOHTaXa B 0TBepCcTne
ctna TH
KOMNOHEHT C BbIBOAOM, MOHTMPYEMbIM B B B
oTBEpPCTME, A1 KOTOPOro npvMeHumMa no-
cneposaresibHO n3Mepsemas Lenb

MpumeyaHnsa

1 «B» — npumeHnmo. «C» — NPUMEHNMO MNPy BbINOSTHEHWUN ONPeAeeHHbIX YC/0BUMA, «—>» — HENPUMEHUMO.

2 TpeboBaHuA K OKpyxatoLein cpefie Npu NPoBeAEeHUN NCTbITaHWIA.

a) UCMbITaHUs Ha NPOYHOCTbL NPU OTPbIBE — KOMHATHAsA TeMnepaTtypa.

b> ucnbiTaHWA Ha CONPOTMB/IEHWE MNON3YyYecTV— MOBbILEHHAA TeMnepaTtypa OKpYXalLlei cpefbl, Kak oTpaxe-
HO B CTaHJapTe Ha usgenue:

C) BUAUMbIA NOABEM raNTeNN NPUNOsSi— KOMHAaTHaA Temneparype:

d) nposepka Ha 06pblB — ObICTPblIE U3MEHEHUS TeMnepaTypbl OKpyXatoLleid cpefbl, kak OTpaxkeHO B cTaHfapTe
Ha usgenve.

3 [ina npoBefeHns AaHHbIX UCMNbITaHWA BO3MOXHO NpYMeHeHne npunoes cnaasos Sn-Ag-Cu n Sn-Zn.

4 B cnyyae npvMeHeHUs [BYXCTOPOHHEN MOAJ/IOXKM C OTBEPCTMSIMW, MPOYHOCTb COOCTBEHHO BbIBOAA, kak npa-
BW/I0. MeHbLle, YeM MPOYHOCTb NasiHoro coeauHeHus. CrefoBaTtesibHO, AaHHbIA BUA NOLOXKEK HENPUMEHUM AN Npo-
BEEHWS UCNbITaHWI He MPOYHOCTL MPY OTPbIBE.

5 Oco06eHHOCTN OLIeHKW [IBYXCTOPOHHUX MeyaTtHbIX MaTt [/ MOHTBXB B CKBO3Hble OTBEPCTUSI faHbl B MpUIoxXe-
HUK K.
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6 OO6LVe NONOXEHNS ANs METOAOB UCTbITaHWIA

6.1 MoHTax npmbopa 1 Ucnosb3yemble MaTepuasibl
a) [MMpunoi
Ha npakiuke pAna nailku e kavyectBe NpUMos  MCMosSb3yeTcs  BOMbLUOA  acCOPTUMEHT — GECCBUHLIOBBIX

crnaBoB. Ecrm B cmeumdvkauyy Ha NpoOAyKT HE yKasaHO WHOe, 6GEeCcCeuHUOBbIA CrilaB Ans npunost  OO/DKeH
BbIGMPaTLCA U3 Tabnnubl 4. rae AaeTcs ero Tun.

Tab6nwunuye 4— Cocras npunoes

Twn npunos CnnaB (kpaTkoe 0603HaveHve)
Sn-Ag-Cu Sn96.5Ag3Cu.5(A30C5> —
Sn-2n Sn912n9<290) Sn892n8B 13(280830)
Sn-Bl BI56Sn42(B580) —
Sn-In Sn88In8Ag3.5Bi.5(N80A3585)
Sn-Cu Sn99.3Cu.7(C7)

b) TecToBas NogIoxKa

TecToBO/i MOO/IOKKOMA CAYKAT MPUBEAEHHbIE B CTaHdapTe MOK 61249-2-7 naMUHMPOBaHHLIA  MaTepuan
Ha OCHOBE CTEK/OTKaHW W 3MOKCUMAHBLIX CMOJ, MOKPbITbIA Meabto. MaTtepuan MNOAJIOKKA C  HauMeHblUein nofd-
BEPXXEHHOCTLIO  TEPMUYECKOMY  Pa3fIOKEHUIO, MexaHuyeckoli  aechopMaumy M paspylleHuio  crefyet  Bblou-
paTb B C/ly4ae UCMo/b30BaHWS Mareprasa, OT/IMYatoLLErocs OT YKa3aHHOrO BbILLe.

Teepgble, TpyoHO JedhopMupyemble MaTepuasibl, TakMe Kak Kepamuka, He crefyeT  WCnofb3osatb B

Ka4yecTBe TECTOBOM MOL/IOKKN npy  npoBeaeHnn UCMbITaHWiA  Ha MPOYHOCTb NPU  MOHOTOHHOM WU LMKINYECKOM
13rnée 1 Npy UCrbITaHAN Ha LIMKIMYECKOE NageHune.

Mpoure ycrnoBus ykasaHbl B ONUCaHNN COOTBETCTBYHOLLMIX METOAOB VCTbITAHWIA.

C) MOHTaX 13aeNuii Ha TECTOBYHO NOAJIOKKY

Hwxe nepeumcrieHbl TPe6oBaHMS K MOHTaXKY M3AE/MIA Ha TECTOBYH MOA/IONXKY.

Mpn npoBeAeHUM WCMbITaHWiA A1 NOBEPXHOCTHO  MOHTVPYEMbIX W3Oe/MiA  MociefHne  MOHTVPYHOTCA  Ha
MOA/IOKKE C OAHOCTOPOHHEA MeTa/mM3auMeil WM Ha OfHON CTOPOHE MO4/IOKKA C  ABYXCTOPOHHEN MeTasun-
3aupiei.

Mpn npoBedeHNN UCTIbITAHWA AN8 M3Oe/ WA C BbIBOAAMM, MOHTUPYEMbIMWA B OTBEPCTUS, MOC/EAHNE MOH-
TUPYIOTCS Ha OAHOW CTOPOHE MOL/IOKKW. VCMbITaHWst 071 M3OE/ WA C  BblBOZAaMK, MOHTVPYEMbIMA B OTBEPCTUA
N YCTaHOB/EHHbIMA Ha 06enX CTOpOHax MOAMIOKKM, He MpPOBOAATCS, MOCKOSIbKY B AaHHOM Crlydae MPOYHOCTb
MasiHoro CoeYHEHNS HAMHOTO BbILLIE MPOYHOCTY BbIBOAOB U3AE/VIS.

[Ona  nalikn  NOBEPXHOCTHO MOHTVPYEMbIX KOMMOHEHTOB [O/DKEH MPUMEHSTLCA METOA, Naliku - ornsiaBfeHu-
eM: /151 U3JENWIA C BbIBOAAMM, MOHTVPYEMbIMW B OTBEPCTUS, AO0/DKEH NMPUMEHSITLCA METOZ, Mk BOSHOW

Pasbopbl B MuiimmeTpax npunosi.
1 d) PacrnonoxeHne KOMNOHEHTOB Ha Tec-

1 TOBO/ MOL/IOKKE W  KOHTaKTHble  MJ/IOLLAOKN
1 r]OBerHOCTHO MOHTUPYEMbIE KOMMNOHEH-
Mpu6op | Tbl. MOANEXalye UCMbITaHUAM Ha  MPOYHOCTb
MpM  MOHOTOHHOM WU3rMbe, LMKNYECKAM  UCMbl-
TaHNAM Ha MPOYHOCTb nNpwn n3rmbe n WcnblTaHw-
AM  Ha UMKIMYeckoe nafeHue, [O/MkHbl  ObITb
1 CMOHTMPOBaHbl B LEHTPE TECTOBOW  MOIOKKY,
KaK 3TO MNOKa3aHO Ha pPUCYyHKe 3. lNo cornacosa-
HUIO Mexay npou3BoauTenieM U notpedutenem
130 pacnonoxeHne  UCMbITyemMoro  npubopa A/
MPOBEAEHVST  WMHbIX  UCTbITaHWA  MOXET  BblTb
MosicHeHWe — TonLLMHa TeCTOBOI NOANOXKM 1.6 MM ONpefeseHo B ApyroM  Mecte  TeCToBoM  NOA-
noxkn. Ecnnm nHoe He ykasaHO B CTaHJapTe Ha
PucyHok 3—T1prMep MOHTaXa NOBEPXHOCTHO MOHTUPYEMOTO usgenve,  AO/KHbl - MICMO/Mb30BaTbCA  KOHTaKT-
npubopa Ans NPOBEAEHUS UCNbITaHWIA HA YCTOMYMBOCTb MPU MOHO- Hble MMoWaaky, YAOBMETBOpsOLWMe  Tpebosa-

TOHHOM W LUMK/TMYECKOM M3rnéax HUAM cTaHaapTa M3K 61168-5.

e i

——

| 00 (u.Hpv4al ]
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Ta6nuuya 5 — [nameTpbl CKBO3HbIX OTBEPCTUIA U KOHTAKTHbLIX M/OWAAOK B OTHOLIEHUU K HOMWUHASIbHOMY MOMEepeYHo-
MY CeYEeHU0 U HOMUHA/ILHOMY AMaMeTpy NPOBO/IOYHOTO BbIBOAA

HomuHasbHast 061acTb NOMNepPeyHOro Hoy 1 MonbHbIM AnamveTp ftf) kpyrioro [viameTp CKBO3HOTO [ameTp KOHTaKTHOM
ceyeHus (S). HM? B CeYeHnn BblBOAA, MM OTBEPCTUSA, bIM nnowagkm, MM
Ss0.10 di0.35 o8 1.4
0.10 <S &£ 0.28 0.35 <ds 0.60 1.0 1.8
0.28 < S S0.50 0.60 <<3& 0.80 1.2 1.8
0.50<Si0,79 0.80<d &1.00 14 2.0
0.79<Ss1.20 1.00.60<ds 1.25 1.6 2.2

6.2 YcnoBus nanikv

6.2.1 OOLLMe NoNoXKeHUs!

Ona  copMupoBaHMss  ranTeqi NPUNost  Hag/iexallero kavectea TpebyeTcs npaBWIbHbIA - BblIGOP  YC/I0BUIA
naviku. Mprmepbl TEMNepaTypHOro Npodins 411 Naiiky ornnasneHneM 1 BOSIHOM NPUMos NokasaHbl B 6.2.2 1
6.2.3 COOTBETCTBEHHO.

6.2.2 [laiika onna.neHnem npunos

TemnepatypHble nNpohun Npu  MNarike OrJlaB/IEHMEM MPUMNOs, UCMOSb3yeMble MPU  MPaKTUYECKOA  pean-
3aumMmM npouecca CcOOpkW, Bcerga [A0/MKHbl OblTb  OMTMMM3VPOBaHbI C  YYETOM pPasMEPOB  MOHTMPYEMbIX Maiikoi
KOMMOHEHTOB, Pa3vMepoB MO4/IOKKM M T. 4. TemnepatypHbii npochwnb gna  npunos Sn96,5Ag3Cu.5  gormkeH
COOTBETCTBOBATL peKoMeHZauusaM, OaHHbIM B cTaHgapte MOK 61760-1. kak nokasaHo Ha pucyHke 4. [Mpuwve-
pbl TEMMepaTypHOro Npodnsa 4715 APYrvX NPUNOEB NokasaHbl Ha PUCYHKe 5.

Femreparyp**C
m-
Tinlian semanimsons BnigGu
50 pheppierrs A AOPY T
"B T

oo e220

m-

Py mapmron nHait
HUPOS

anélie... 008> 2200

g T 1T r 3T IrrfistTiirfTrrrgsryrrrvrrr—v01 3
3N 6 /0 120 160 10 210 240 270 ¥ W0 O
Bpem, €

MNosicHeHns

CnnowHas NMHUA: TUNOBOM NpoLecc (TemMnepaTypa Ha KOHLEBbIX BbIBOAAX).
MyHKTUPHAsA IMHUA, OrpaHNYEeHNs1 TEXHOMIOTMYECKOTo NpoLecca, orpaHu4eHne cHu3y (TemnepaTypa Ha KOHLEBbIX
BbIBOJAX), OrpaHuyeHve cBepxy (Temnepartypa Ha BepxHei yactu npubopay}.

PucyHok 4 — Mpumep TemnepaTypHOro npodunnsa npu naike onnaeneHmem npunos (Sn96.5Ag3Cu.S)
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L

Bpows, ¢

CumBon n onucaHve

CocTtas npunos

Bn9tZn»*'. SN89Zn8B»3 BiSeSn42 Sn88tn8Ag3.SBi.S

h | MuHMManbHaa TemnepaTypa npegsapuTesibHOro 130 X 100 X 140 ‘C
pasorpesa

19 | MakcnmanbHas Temnepartypa npejsapuTesibHOro 1S0X 120 X 160 X
pasorpesa

h | Temneparypa naiikm 200 X 150 ‘C 206 X

*5 | TKoBas Temneparypa 220 *CI5*C 190 X £5X 220 X X5 X
Bpems npefBapuTesibHOro pasorpesa 90cx30c 90c130c 90c130c

>2| Bpems naiku OT120p8060cC OTt20p060cC OTt20p8060cC

Maliky pekoMeHAyeTCcst NPOBOAUTL B aTMOCdepe MHEPTHOrO rasa, Takoro kak N,.

PucyHok 5 — MpuMepbl TEMNEPATYPHOro NPOchui Npu navike onaasneHneM npunos

uHoro, yem Sn96.5Ag3Cu.5

JeTaribHble on1caHu s MPoUKX YCoBWiA OTPadKEHbI B COOTBETCTBYHOLLIMX METOAVIKAX UCTIbITAHMIA.

6.2.3 [Maiika BOSHO Npunos

TemnepatypHble npochwM nNpyu  nalike BOSIHOM  MPUNOS,

Ucrosib3yemble MpY  MPaKTUUECKOW — peanzauyn

mpouecca cOopkW, Bcerga A0/KHbl ObiTb  OMTVMM3MPOBaHbl C  YYETOM Pa3vepoB  MOHTMPYEMbIX Nalikoil KoMMo-
HEHTOB. pasMeEpOB MOA/IOKKA WM T. 4. TemnepaTypHblii npodwib gna npunos Sn96.5Ag3Cu.5 Jo/mkeH CcooTBe-

TCTBOBATb NMOKa3aHHOMY Ha prCyHKe 6 1 Ha pUCyHKe 7.

JeTaribHble onrcaHusi MPoUKX YCoBWiA OTPadKEHbI B COOTBETCTBYHOLLIMX METOAVIKAX UCTIbITAHMIA.
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Temneparype, *C

%00~ Tl s, oo 1o cotmmy o

10 & WaNC. SPENT HOHTIRTE, = 5 ¢ 6 JANHY

1804

100

[NoscHeHunsa
CnnowHas NMHMSA TMNOBOW NpoLecc (TemnepaTypa Ha KOHLEBbIX BbIBOAAX).

MyHKTUPHAsA NMHUA: OrPaHNYeHNs TEXHOIOTMYECKOro npoLecca: orpaHuyeHme cHusy {TemnepaTypa Ha KOHLEBbIX
BbIBOAAX), OFpaHnyeHne cBepxy (TemnepaTtype Ha BEpXHei Yactu npnbopa).

PncyHok 6 — Mpumep TemnepaTypHOro npodonas npuv navike BonHoi npunos (Sn96.5Ag3Cu.5)

Tewmnepatype. *C

Cocrtas npunos

300 A0
L, 8l
250 i
TEMNEPATYPE 8 BARHE NOHNOA CymiapnHos BPOMA NANKK
{(npenensHan Temneparypa). T, L=A+ B
200
Teranepatyps nogorpessa T,
150 A
100
Bpemr nanorpeea i,
50
0 T T T T T T T
20 40 &0 80 100 120 140 160
Bpewms, ¢
Mopgorpes MNalika

Temnepatypa nogorpesa T, Bpemsi nogorpesa

MakcmumansHas Temneparypa I Bpems naiikn I,

Sn99.3Cu.7(C7)

Ot 100 *C A0 120 *C

Oor30C 009 C

250*C25*C

Or3CAosC

PucyHok 7 — MpumMep TemMnepaTypHOro npodusst Npu naiike BOSIHOM npunost
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6.3 YcKopeHHas noaroToBKa K UCMbITaHUo

6.3.1 BbicTpoe wu3meHeHve Temnepatypbl (B HacToOsWeM CTaHdapTe npuUMeHsieTcs 4N BCeX
TWMNOB NPUMNOEB)

WcnbiraHne N (BbICTpoe uM3MeHeHue Temnepatypbl C  3afaHHbIM  BpeMeHeM rMepexofa), OrnuMcaHHoe B
cTaHgapte MOK 60068-2-14. [OO/MKHO OblTb  BbINOMIHEHO NP MPOBEAEHWN WCMbITAHWIA Ha  MNPOYHOCTL  MpU
OTpblBE, Ha MPOYHOCTL NPU COBUrE, Ha MPOYHOCTL NPU NPUIOKEHUM KPYTALLEro MOMEHTa W NpU  UCTIbITaHUSX
Ha MOHOTOHHbIA M3rMO [A/19 MOBEPXHOCTHO MOHTMPYEMbIX KOMMOHEHTOB WM MpU  MPOBEAEHUM  UCTbITaHWA  Ha
MPOYHOCTL MpW OTpbIBE /11 KOMMOHEHTOB C BbIBOZAMY, MOHTUpPYEMbIMW B OTBEPCTUS. TemneparypHble YCo-
BUA [O/MKHbI ObiTb BbIOpaHbl C YY4ETOM B/MSHUS XapakTepuCTVK W3MEHEHWst TemnepaTtypbl MNasHOro coeayiHe-
HUA.  OCnabnsalWwmx CoeduHeHVe, KOrga OHO  WCTbIThbIBAET — BO3AENCTBME.  TemnepaTypHble — XapakTepucTUK/
3aBUCAT OT pasvepa MCnbITyemMoro obpasua (TenoeMKoCTb W TensoBbldenieHe o6pasua), pasMepoB TecTo-
BOA  MOAMOXKMA WM OT  KOMMYECTBA  OfHOBPEMEHHO  UCTbITbIBAEMbIX  TeCTOBbIX  mog/iokek  (Cwm.
NpuIoxeHve A).

PekomeHayeMble TeMnepaTypHble YC0BUSA NpeacTas/ieHbl B Tabmue 6.

Ecnn He yka3aHO [Apyroe, KO/MYECTBO UMKIOB coctaenseT orT 500 go 1000. 3a UCKIHOYEHVEM  M3Mepe-
HUA COMPOTUB/IEHNS.

Ta6nuuye 6— TemnepaTypHble yC/0BUA AN1s CydYast GbICTPOro U3MEHEHUs! TEMNEPaTypbl

CocTas cnnasa Ana npunos
enosum Sn96. Sn912ng. BiS8SN42 Sn881n8Ag3.SBi.5
SAgDCu.S Sn89Zn8Bi3 T
MuHumansHas Tam- | Temneparypa -40 *C -40 *C -40 *C -40 *C
neparypa XpaHenms Bpems BblaepxKn 30 MyH 30 MyH 30 MyH 30 MyH
MakcumasnibHas TeMm- | Temnepatypa 125 *C 125 *C 85 *C 125°C
riepatypa xpanenna Bpems BblaepxXKu 30 MuH 30 MuH 30 MuH 30 MuH

6.3.2 Cyxoii HarpeB (NMpYMEHSIETCA TOMBKO K MPUMOo0 cocTasa Bi58Sn42)

Cyxoii HarpeB, Kak OfMcaHo B CTaHgapte M3K 60066-2-2, [o/okeH ObiTb BbINOSHEH MpPU  NPOBEAEHWN
UcnbITaHWA Ha NPOYHOCTb MpW OTpbIBE, Ha MPOYHOCTL MPWU CABUrE, Ha MPOYHOCTb MPU MPWIOKEHWUM KPYTALLEro
MOMEHTA M MPU  MUCMbITAHUSX HA MOHOTOHHbIA M3rMO A/19 MOBEPXHOCTHO MOHTUPYEMbIX KOMMOHEHTOB W Mpy
MPOBEAEHWM WUCMbITaHWA Ha MPOYHOCTb MPW OTPbIBE [ANS KOMMOHEHTOB C BblBOZAMY, MOHTUMPYEMbIMA B OTBEp-
CTUSA. Ha CrIeAYHOLLMX YCIIOBUSIX.

a) Temneparypa: 85 *C.

b) TMpogomkuTensHocTb: 500 4 1 1000 .

6.3.3 BrnaxHbii  HarpeB  (yCTaHOBMBLLMICS — pexuM)  (MPUMEHSIETCA  TO/bKO K MpunosiM — cocTasa
Sn917n9 1 Sn89Zn8Bi3)

VcnbitaHne B kavepe  (BNaxHbli  HarpeB,  YCTaHOBMBLUMIACS — peXuM), OnuMcaHHoe B CTaHdapTe
M3K 60066-2-78, OO/MKHO OblTb BbIMNO/IHEHO MPU MPOBEAEHWM WCMbITAHUIA Ha MNPOYHOCTL MpYM OTPbIBE, Ha MPOY-
HOCTb MNPV CABWre, Ha MPOYHOCTb NPU MPWIOKEHUM KPYTALLEro MOMEHTa WM NPU  UCTbITAHUSX HA MOHOTOHHbI
M3rMé A8  MOBEPXHOCTHO MOHTMPYEMbIX KOMMOHEHTOB W MNPV MNPOBEAEHWN WCMbITaHWA Ha  MPOYHOCTL  MpY
OTpbIBE A/19 KOMIMOHEHTOB C BbIBOAAMY, MOHTVIPYEMbIMW B OTBEPCTUSA, Ha CIEAYIOLLMX YCOBUSIX.

a) Temneparypa u BMlaXHOCTb: 65 ®C. 85 %.

b) MpogomkmTensHocTb: 500 Y 1 1000 u.

6.4 Bbl6op YCMOBUIA UCTIbITAHS 1 OLIEHKA PE3Y/IbTATOB UCMLITaHMS]

a) CKOpOCTb MPUIOKEHUS HArpy3Ku

MeTofbl WCMbITAHWA W YCMIOBWSI OLEHKM CTOMKOCTM MasiHbIX COEAMHEHWIA A0MKHbl  6biTb  OpraHM30BaHbl
TakUM 06pa3oM, uToBbl WK36EXaTb paspylleHusl COBCTBEHHO WCTbITyeMoro o6pasua, CoCpefoTouMB — paspylua-
lollee BO3AECTBME WCKMIOUMTENBHO HA MasiHoM  coeauHeHuy. CyluecTByeT TeHOAEHUMS K YBE/MUEHMIO  paspy-
WEHNsT TECTOBO MNOANIOKKA WWM o6pasua npy MPOBEAEHMM WCTbITaHWA Ha MPOYHOCTL MpW  OTpbIBE, CABWrE,
OTpbIBE C MPWIOKEHWEM KPYTSLLErO MOMEHTA W MOHOTOHHOM WU3rMbe /1 MOBEPXHOCTHO MOHTMPYEMbIX Mpu-
GOpPOB W /1 WCMbITaHWIA Ha NPOYHOCTbL MPK OTPbIBE A/11 MPUGOPOB C BbIBOAAMW, MOHTVPYEMbIMU B OTBEp-
CTMs. B C/yyasX, KOrAa CKOPOCTb MPWIOXKEHMsI BO3AEKCTBYIOLLEA CWibl OYeHb Bbicoka. PekomeHayeTcs
BblOMpaTb GoMee Mef/ieHHble CKOPOCTU MPWIOKEHUS Harpyski, MNpY  KOTOpPbIX paspylleHve MNasHoro coeavHe-
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HUS  MPOMCXOOMT B Nepuofd, OT  HECKOSIbKUX — [ECSTKOB CEKyHA, [0 HECKOSIbKMX  MUHYT, OCHOBbIBasicb Ha
MpPOBEAEHWM NPEABAaPUTESBHBIX UCTbITaHN 06pasLa.

b) KpenneHue TeCTOBOI NOAJIOKKA

Ha pesynbtaT UCMbITaHWS MOMYT B/VSITb  NPOMCXOZSLLME BO BPEMSI  UCTbITAHWSI  CMELLEHUS  TECTOBOM
MOL/IOKKA  OTHOCMTE/IbBHO OCHOBaHUS WM ee  WCKpUB/EeHWsl. TecToBasi MNOA/IOKKA [JO/DkHA  ObiTb  HAOEXHO
3aKperyieHa Ha OCHOBaHWW, XeslaTeslbHO B MeCTe, 6/IM3KOM K UCTbITbIBAEMOMY NastHOMY COEAVHEHWIO.

CTpykTypa Wwm pa3Mep KpeneXxHoro npucrocobneHns, npuMeHseMoro s uKcaumm TecToBON  Mopf-
NIOKKA. WM  NOOAEPKVBAIOLLIETO TECTOBYH MOAJ/IOKKY MNPUCTNIOCOB/MEHNST  JO/MKHbI  OblTb  TOYHO — ONMCaHbl  ANs
KabK[,0ro MeToAa MCTbITaHWs A5 NOAAEPKaHNS BOCMPOM3BOAMMOCTY YCIOBUIA UCTIbITAHMS.

C) PesynbTar ucnbitaHus

Pe3ynbtar uCMbiTaH/st AO/MKEH OblTb  MPOAHa/IM3VPOBAH HE TOMbKO MOATBEPXAEHWEM W 3aruciMU  CWSbl
MW BPEMeHVN MPUIOXEHHOro paspyllalolero nasHoe CoeAuHeHVe BO3AElCTBUA, HO W crocoba, KakuM  [aHHOe
paspyLLIEHVE NPOM30LLUTO.

7 MeTop, oLeHK/ UCTbITaHWA

7.1 VicnbITaHye Ha NpOYHOCTb NasiHOro COeANHEHNA NMOBEPXHOCTHO MOHTUPYEMbIX
KOMMOHEHTOB

7.1.1 O6Lme NonoxeHns

McnbltaHna Ha MPOYHOCTL MPW OTPbIBE, Ha MPOYHOCTL MPU CABWIE, Ha MNPOYHOCTL NP MPUIOKEHUN  KPY-
TALWET0 MOMEHTA M Ha MOHOTOHHbIA M3rMO Kak 0. Tak WM MOoCMe YCKOPEHHOW MOATOTOBKA K WCMbITaHUIO MCNOSb-
3YHOTCA [/151 OLIEHKV CTEMEHW AerpagaLim NPOYHOCTY U APYTUX XapakTepUCTVK NasiHOro COeAVHEHVS.

7.1.2 lcnblTaHve NpoYHOCTY Ha OTPbIB

VcnbitaHne MNpoYyHOCTM MpU  OTpbIBE  MPUMEHSAETCA /1 MOBEPXHOCTHO  MOHTUPYEMbIX  KOMMOHEHTOB C
BblBOJaMM TuMa «Kpblno uvalikm». Kak MnokasaHO Ha pucyHke 8. Ans NpUIOXEeHUs Ycuims oTpbiBa U A1 U3Me-
peHss cwibl MpY OTpbIBE MPUCTIOCOG/IEHME, CO3JAl0LIee YCWIe Ha OTpbIB, LENISETCH KPIOYKOM K OJHOMY W3
BbIBOZOB MoA yriiom 45*.

[Jerpagauna coefyHeHVs aHa/M3VpyeTcsl CPaBHEHMEM MakCUMasTbHOM  MPUWIOKEHHOVW Ha  OTpbIB  CWibl U
TMNa paspylleHnss A0 W NOCfe YCKOPEHHOW MOAFOTOBKM KOMMOHEHTA K WCMbITaHWi. [aHHblid  BUA  UCTIbITaHWIA
NPUMEHVM [/191 COEAVHEHNIA, NOMYyYEHHbIX KaK Nalikoli ornnasnieHem, Tak 1 METOA0M Nalikv BOSHOM MPUMOosi.

Hanbonee nogxofswan ckopocTb nogbema MpsIMOYronibHoro  rsiockoro  kopriyca (QFP) ¢ BbiBogamy €
warom 0.5 MM Npy faHHOM BrAe vcnbiTaHns coctasniseT 0.0083 mm/c (0,5 MM/MUH).

JeTarbHoe onvcaHue npoLeaypb! UCbITaHUA NpeacTasneHo B ctaHgapTe MOK 62137-1-1.

PncyHOKk 8 — VICNEITAHNE NPONHOCTU HA OTPHIE
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7.1.3 VcnbiTaHre NpoYHOCTU Ha CABUr

VcrbitaHne  MPOYHOCTM  HA  COBUM  MNPUMEHSIETCA /19 MOBEPXHOCTHO  MOHTMPYEMbIX  KOMMOHEHTOB
He6OMbLLMX pa3MepoB. Kak MokasaHO Ha pucyHke 9. MakCuMasibHOe 3HaueHVe Cwibl, NPWIOKEHHOW Ha COBMWT,
n3vepsieTcs, Korga oHa MpuioXeHa napasiesisHo  MOBEPXHOCTU  MOL/IOKKA N NEePneHANKYIAPHO  UCTIbITYEMO-
My 06pasy. Mpy naiike KOMMOHEHTA K TECTOBOI NOA/IOKKE NPUMEHSETCS METOZ, OMN/1aB/IeHNs Npumnos.

Tonkarenb KOMMNOHEeHT

;

) 1

BbicoTa KOMMNOHEHTa H

) _

3bicna nunum cwMia: < H/4

PucyHok 9 — WcnbiTaHne npoYyHOCTY He CcABUT

[na  nomyyeHus TOUHbIX W3MEPEHUIA NpW  WCTbITaHWM, YCWwMe Ha CABUr HeoOXOAVMO MpuKiadbiBaTb Ha
MOCTOSIHHO  MOAAEPXVBAEMOl  BbICOTE, COCTaBNAIOWEA He MeHee */, OT BbICOTbl WCTbITLIBAEMOrO  KOMMOHEH-
Ta. U He KacasiCb MOHTaXHOro mnons. Hambonee noaxoAsa@s CKOPOCTb MPWIONEHWUS CWbl  COCTaBfseT OT
0.0083 mm/c fo 0,15 mm/c (0T 0,5 MM/MUH L0 9 MM/MUH).

JeTanbHoe onucaHve npoLieaypbl UCMbITaHWA NpeAcTasieHo B cTaHaapTe M3K 62137-1-2.

7.14 VicnbiTaHne NPOYHOCTY NP NPUICKEHUM KPYTALLETO MOMEHTa

VcnbiTaHne  NpOYHOCTM  MpY MPWIOXKEHWWM  KPYTALLEro  MOMEHTa  SBMSIETCA  METOAOM,  a/lbTePHATUBHLIM
UCTIbITAHWIO MPOYHOCTY Ha  CABWM, W MPUMEHSETCA K KOMMOHEHTaM, [/19 KOTOpPbIX WCMbITaHMe MNPOYHOCTU Ha
COBUI He MOXeT ObiTb JIerko MpuMeHeHo BcreacTBre ux opMm. [aHHbii BUAL UCTbITaHWS Hambonee 4acto
MPUMEHSIETCA 0719  KOMMOHeHTa 6onbluMX pa3vepoB. [lpucnocobsieHve B BUAE MNaTpoHa, WMEIOLLEro  BHYTPEH-
HIOIO MOMIOCTb, YAEPKMBAET KOMMOHEHT, Kak 3TO MokasaHO Ha pucyHke 10. 1 nepefgeT MpUWIOKEHHbIR K Hemy
KPYTSALLMIA MOMEHT Ha KOMMOHEHT, Bbi3blBasi €ro pPas3BOpPOT. MakCMMasibHbIA  KPYTALWMIA  MOMEHT, NpUBOAALLMIA
K COBUNY KOMMOHEHTa, W3MEPSeTCs, Korja Bpawalolwmii MOMEHT MPWIOXeH CTPOro napasvienisHo —TecTOBOW
MOAJIOKKE.

Nennowka KomreHeRT Narpon KpenesxHoi
. N / /T eumd
\\ \\ /
AN S
Kpenexnoe \ 3

P ————— \,

novcaccobnenve \ \

\\‘ I I \_‘
\ \
\

Pucyrok 10 — UCNuTaHHE HE NPONHOCTL NPYU NPNNOKEHHN KDYTRULEr0 MOMEHTS
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[ns  nonyyeHnss TOUHbIX W3MEPEHW yGuMHa BHYTPEHHE BbIGOPKM B MNaTpoHe npucnocobneHns  aos-
XHa ObITb paBHa BbICOTE WCMbITYEMOrO KOMMOHeHTa. LleHTp ocu  BpalleHuss npucrocobneHns OO/DKEH  COOT-
BETCTBOBATb  [EOMETPUYECKOMY  MEKTPY  KOpryca  WUCTMbITYEMOrO  KOMMOHEHTa:  B3aUMHONO  KonebaHus  aTtux
oceil cnegyer wusberatb. Hambonee nogxoAsw@s CKOPOCTb BpaLUEHVWsS MatpoHa MPMUCMocobneHnss npu BO3-
MOXHOCTU ee perymposku coctassniseT ot 0.00698 pag/c fo 0,017 pag/c.

[JeTtanbHoe onvcaHre npoueaypbl UCTbITaHUA NpeACcTaB/ieHo B npunoxeHnn C.

7.1.5 VcnbiTaHne NpoYHOCTY NP MOHOTOHHOM U3rnbe

McnbitaHne MPOYHOCTM MPU  MOHOTOHHOM  M3rMGe MPUMEHSIETCA Yalle [ KOMMOHEHTOB 60MbLnX pas-
MepoB. Kak nokasaHO Ha pucyHke 11. TecToBas MOA/IOKKA C YCTAHOBMEHHbIM Ha Heli MOBEPXHOCTHO MOHTUPY-
eMbIM KOMMOHEHTOM YKN1a[blBaeTCA Ha MNOAAEpXVBalolLee MpUCrocoGeHVe  NMLUEBOA  CTOPOHOW  BHW3.  [pu
3TOM TecToBasi MOA/IOKKA NporMbaeTcss € MOMOLLUBIO  M3rMOAOLEro  MPKUCMOCoGeHNs,  NPUKNaabIBaEMOro K
obpaTHO ee CTOpOHe A0 MOMEHTa paspylleHVss MasHOro coefuHeHVsi, a [ybuHa wusrmba B MOMEHT paspylue-
HUA un3vepseTcs. [nA onpefeneHvst CTeneHn Jerpajauyi NasHbIX COeAMHEHWA [aHHbIi  BWUA, WCTbITaHus  [0f-
XEH MPOBOAWTLCA A0 U NOc/e NpoLeaypbl YCKOPEHHOI MOArOTOBKM KOMMOHEHTA K UCTIbITaHUHO.

Pa3smax 90 \w

UanvBaicwne 91teMesil

“nyCana n3uca

~

loatenxy sa0wee
NPYCNCLCHnNe= e

PucyHok 11 — MOHOTOHHOE MCMbITaHNe Ha NPOYHOCTb Npu n3rnée

XenatenbHo, 4TOObI TecToBas Mnognoxka Oblna U3orHyTa B Buae Ayrv. [JaHHblA BUA UCTbITAHWS He Mpu-
MeHsieTc A1 MiaT Maslol TOMWUMHbI U KEPaMUYECKVX MOA/IOKEK. [MpeanoyTUTeNnbHO U3MEpsTb  [yOUHY  U3rn-
6a  MO4/IOKKM,  WCMOMb3yst  S/IeKTpUYeckne  M3MepeHus,  ObHapyxusalolme  00pblB  Lenn, Take — Kak
rnocneaoBaTeNbHO-NPUOPUTETHAA — LIeNoYka, OnucaHHas B mpwiokeHus B. T. e, wucnonb3oBatb  Ans  3TUX
ueneii npubop, W3MEPSIIOLUMIA  3nekTpuyeckoe conpotuerieHne (cm. D.2.3). PacctosiHve mexay ornopamy  Mof-
OEPXKVBAIOLLETO  MOASIOKKY MPUCNOCOGMIEHNS JO/DKHO Oblmb 90 MM C  paguycom  3akpyrieHuss onop R 25 mwm.
Paauyc 3aKpyrneHuns n3rmbatoLLero anemeHTa Ao/mkeH ObiTb 5 MM.

Ycnosue npoBefeHUs! UCTIbITAHWS]  OO/DKHO — BbIGUPATLCS  TakM  06pas3oM, 4TOObl  3aBUCMMOCTb  MEXAY
0eopMMpYIOLLIM  TECTOBYIO  MOAJ/IOKKY BO3AE/CTBMEM W [NyOGMHON Mporvba npuobpeTasia  NIMHENHbIA  Xapak-
Tep. KenatenbHO npPOBECTV MpeaBapuTeNibHbIi TecT ANA  MPOBEPKM  3aBUCUMMOCTM  [y6uHbI  Mpormbéa u - npu-
KnagbliBaeMbiM  ehOpMUPYIOLLMM  BO3OENCTBMEM, a TaKke  OrpaHuuuTb  [youHy  npu  npeaBapuTesibHO
ornpefienieHHoli  CKOpPOCTM  M3rMba, UCMoMb3yst  M3vepuTenb  Aechopmauyy, YCTaHOBMEHHbI  PAAOM € TOUKOWA
MasiHOro COeAVHEHNS UCTIbITHIBAEMOTO KOMMOHEHTA.

Havbornee nomxofswas [As [AHHOTO MCMbITAHUS CKOPOCTb  M3rMba  (po/brupoBaHHON Meablo  MOAOXK/
Ha OCHOBE CTEK/OBO/IOKHA W 3MOKCMAHOM CMOMbl Mpu TonwmHe 1.6 mm coctaBnsetr 0.0083 mm/c (0.5 MM/MUH).
MakcymasibHOe orpaHudeHmre ry6rHbI npornéa — 10 M.

JeTarbHoe onmcaHmre NpoLeAypb! UCTbITaHVS NPEACTaB/IEHO B MPUIoKeHUN D.

7.2 Lyknnyeckoe ucnbitaHne Ha n3rnb

Lyknmueckoe UCTbITaHe Ha M3rM6  Yallle MpUMeHsieTcss  Ans  6e3BbIBOAHLIX  MOBEPXHOCTHO — MOHTUpYe-
MbIX KOMMOHEHTOB 6O/bIUMX PasMEpoB, WCMOMb3yEMbIX B  MOPTATMBHLIX YCTPOCTBax. Kak nokasaHo Ha
pycyHke 12. TecToBas MOA/IOKKA C YCTAHOBMEHHbIM HAa Hell MNOBEPXHOCTHO MOHTMPYEMbIM  KOMIOHEHTOM
yKNadplBaeTcs Ha NOAAEPXVBarolee NMPUCTOcoB/eHe  NMLEBOK  CTOPOHO BHWM3, Kak W MPU  MOHOTOHHOM
VCTITaHUA  HA MPOYHOCTL MpY  u3rvbe. TecToBast MOM/IOKKA MEPUOAVUECKN NPOrMGAETC C  UCMOMb30BaHVEM
M3MBaIoLLIEro  3MIEMEHTa, MNPUKIAAbIBAEMOrO C 06paTHOli ee  CTOPOHbl, Ha 3apaHee  OnpeaeseHHylo  ry6uHy,
[0 HacTyNn/ieHMsl MOMeHTa paspylleHsi NasHOrO COeAvHeHVs.. PaspyllieHne MasHoOro COeAMHEHVst  onpegens-
eTcsl C CMOMb30BAHMEM  3/EKTPUYECKX W3MEPEHUI, OGHapyXMBAOLWMX O6pbIB LIENM, TakMX Kak NocieaoBa-
TE/LHO-NPYOPUTETHASA LIENOUKa, OMMCAHHASA B MPUIIOXEHUN B. T. €. Ucnosb3osars /15 3TUX Liesieli npreop.
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Pasmax 90 v

A2 nEa10LAH INeMenT

OO0 1300

Nogaeprvsdoues -~
nprenccolnerws

PUCYHOK 12— LIMKNMYECKNE UCTILITAHUSI HE NMPOYHOCTb MPU U3rnée

M3MEPSIOWMIA  anekTpuyeckoe  conpotuerieHne  (cm.  0.2.4). Yucno  M3rMOOB,  COBEPLUEHHbIX [0  MOMEHTA
paspyLUeHVsi MasiHOro COEAVHEHVIS], 3anMChbIBAETCS.

WcnbiratenbHoe 06opyaoBaHMe WM NPUCNOCOB/IEHMe  aHaulorMuHbl  UCMOMb3yeMbIM  MPU  UCTIbITaHUSAX — Mpo-
YHOCTM MNpUM  MOHOTOHHOM WM3rMbe. OpHako TecToBas MOA/IOKKA MOC/e MPOBEAEHVSI  MHOMOYMC/EHHBbIX  U3rMGOoB
MOXET He TNpVHATb WCXOOHYH [U/I0CKyl0 (DOpMy, 4TO. B CBOK Ouepedb, MOB/MSIET Ha pesy/ibTaTbl VCTbITaHUIA.
KOHCTpyKUMSt  MpUCroco6ieHust  JOmkHa  0becneunTb  [1afKoCTb WM MOCTOSIHCTBO — M3rMba  TEeCTOBOM  MOZJIOKKM.
PucyHok 13 noka3biBaeT Takoe MpuUCrocoGreHne [ UCMbITaHWA KOMMOHEHTa, a Tawkke CXemy YCTPOWCTBa,
M3rmbatoLLLEero TECTOBYHO MOL/IOXKY C 0OPATHON CTOPOHBI, MO3BO/ISIOLLENO YASPXVBATL €€ NepBOHaYasbHYH

Noaroxxa WarnGaowee npucnocobnenss

.

OnopHoe
nprcrocob-enve

Mnanepx”&atone
Npre.rnicCConN iU

(poOnVK C Kau3KoIelicH
Troakoii)

PuUcyHoK 13 — YCTpPOIACTBO A/11 NPOBEAEHUS LUK/TMUYECKUX UCTbITAHWIA HA MPOYHOCTL Npu 13rnbe
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cdopmy nyTemMm yaepxaHus 000MX KOHLIOB TECTOBOW MOA/IOKKA Ha MNOAAEPXKMBAtOLLEM  NpucnocobneHn  u
MCMONb30BaHUA U3MOGatOLLIEro 3M1EMEHTA, MEIOLLIET0 OMOPHBbIA NOALLIMMHYIK.

PekomeHayemas ckopoctb u3rmba coctasnsetr 0.5 mw/c (30 mm/muH). [N npaBWibHOTO — onpeaenieHns
npuemnemoli ybuHbl nporvba NOL/IOKKA AN KKAOTO U3  MOBEPXHOCTHO MOHTUPYEMbIX KOMMOHEHTOB  pa3-
JYHBIX  pa3MepoB  CriedyeT MPOBECTU MpefBapuTe/lsHoe  UCTbITaHvWe, MpY KOTOPOM  paspylleHve  MasHoro
COEAVHEHVST MPOUCXOAMT MPW  HECKONbKMX  ThiCAYaxX MPWIOKEHHbIX Ha W3rMG MOAIoKKA ycunuid. Tlocne  Toro
KaK B3aMMOCBA3b MeXAy BE/MYMHOM [NyO6uHbl M3rMba M KOMMYECTBOM MPWIOXEHHbIX Ha W3rMG  YCUIuiA, MpuBO-
OALIMX K paspylleHvo  coeguHeHus, OyaeT npeacTaBnsATb COOOM NpakTMyecky MpsMyld JIMHWI0 Ha rpadivke B
[OBOVHOM  florapnchMMYeckoM  MacluTabe, npaBwibHas [ybuHa uM3rMba MOXET ObiTb onpedeneHa 6e3  0CobbIX
3aTPyAHEHNIA.

JaHHbI/A TMN ncnbITaHuii Ha U3rMb He NOAXOAUT O/151 NMOLOKEK U3 KepaMUKU.

JeTansHoe onvcaHve MeToa UCTbITaHUs NpeacTaB/ieHo B cTaHgapTe MOK 62137-1-4.

7.3 WcnbitaHve H3 yCTanocTb Mpu MEXaHWYECKOM caBure

McnbitaHme Ha  ycTasiocTb NP MEXaHWYecKoM CABUre peasin3yeTcst MPWIOKEHMEeM K MasiHoMy coeavHe-
HAIO  YCWIWIA  UMKIMYECKO [edpopMali  COBUrA, PeaiM3yeMbiX MyTeM MeXaHUYeckoro nepemellieHusl, B3a-
MEH  OTHOCUTENIBHOTO — MEPEMELLEHVS,  BbI3bIBAEMOTO  pasHOCTLI0O  TK/IP  (TemneparypHbiX  KoadhdomLyeHTOB
JVHEHOTO  paclUMpeHusl) MNpY  UCTIbITAaHWSX Ha  LMKIMYECKoe BO3AENCTBME Temneparypbl. Kak nokasaHo Ha
pycyHke 14. [ UCMbITAHWA HA  YCTaIOCTb  MPU  MEXAHWMYECKOM CABUFE CYLIECTBYIOT fABa TuNa METOAOB
MPUIOKEHUS HArpy3KW.

BuWH- Kam”oMBH- lMaline/ Moaroxka
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'\ z 5 /
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PrcyHok 14 — MpuHUmMnuanbHas cxema yCTPOoiCcTBa /18 NPOBEAEHUS UCTIbITAHNSA Ha YCTaNI0CTb NPU MEXaHN4YeckoM
cABUre NastHoro coeguHeHns

MeTog, YCTa/IOCTHbIX KoneGaHwii  peasMsyeTcsl MPWIOXKEHMEM youuid  aechopMauyy  capura Ha  nasiHble
COEAVHEHNS, pea/IM3yeMbIX MyTEM  MEXAHUMYECKOrO MEPEMELleHUss  [ByX uacTeli  pasAeneHHoli  MOA/IoKKA.
Mpn peanmMsaumm MeTofda NEPEKPLIBAIOLLErOCS YCTA/IOCTHOTO CABUIA HWKHSIS MOBEPXHOCTb MOL/IOKKA U BEpX-
HSIl  MOBEPXHOCTb  WCTbITHIBAEMOTO  KOMMOHEHTA  (PUKCUPYIOTCS Ha  [BYX B3aUMMHO MNepeMeLlaeMbiX OCHOBaHM-
AX  npucriocobnedns. C MOMOLUBIO  CWIOBOTO  MPYBOAA K OCHOBAHWIO  MPUCMOCOG/IEHUS  MPUKIAAbIBAETCS
yCUIMe MEXaHUUECKOTO NepeMeLLIeHs, NpUBoZsLLIEE K AechopMaLn NasiHoro CoeaVHEHUS Ha CABUT.

McnbiTaHmst Ha  ycTasioCTb  SIBMSOTCS MO CBOEM  CYLLHOCTU  MCTIbITAHWSIMU  C  KOHTPO/IMPYEMbBIM — MEXaH-
UECKMM MepeMeleHMEM Ha CABUr Masiofo LMKMa C  HarpysoudHbIM NpodoviieM B BUAe CUMMETPUUHBIX KoneGa-
HWA TPEYroNbHOM WM CMHycoMaanbHOl  CoopMbl.  MCTbiTaHMs MpoBOAsiTcs Mpu Temnepatype 25 BC wwm npu
MoBbILLEHHOIA TEMNEpaType.

McnbiTaHnst Ha  yCTa/ioCTb MPU  MEXaHWYECKOM CABWre MPOAO/DKAIOTCS [0 MOMEHTa paspylleHVst nasHo-
r0 COEAVHEHNST:

*  MakCUMa/lbHOe 3HaueHue MPWIOKEHHON CWibl NagaeT [0 OnpPedesieHHo Be/MuMHbl, UYTO  COOTBET-
CTBYET MOMEHTY MOSIB/IEHVIS IEPBOHAYA/IBHON TPELUMHBI B COEAVHEHM;
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e paspylleHse nasHOTO COeAVHEHUs OOHapy)XMBaeTC OOpbIBOM B 3MeKTpuMYeckoli Lenn B Buge nocre-
[JoBareslbHOM  LEMOYKM, 4YTO OTPaKEHO B MPWIOKEHMM 6, C WCMOMb30BaHMEM NpUoopa, W3MEPSIOLWEro  3/1ek-
TpU4eckoe conpoTverieHne (cm. D.2.4).

Urcno UMKOoB, NpeaLIeCTBYOLLEE paspyLLEHNIO NasiHOTO COeANHEHWS, 3arnMCbIBAETCS.

[JeTansHoe onucaHve MeToa UcrbITaHWs NpeacTas/ieHo B ctaHaapte MOK 62137-1-5.

7.4 Lvkninyeckoe ucnbitaHne Ha nafieHne 1 UKINYECKOe MCTbITaHMe Ha NMPOYHOCTL Npuy
yAape CTa/lbHbIM LLIAPUKOM

74.1 Uuknnyeckoe vcrbiTaHWe Ha nageHve

Livknnyeckoe  uCnbITaHMe Ha  MajeHvue MpoBOAUTCA  OJ1  MOBEPXHOCTHO  MOHTUPYEMbIX  KOMMOHEHTOB,
MCronb3yeMblX B MOPTaTMBHOM annapatype. Kak nokasaHO Ha pucyHke 15, nOBEpXHOCTHO MOHTUPYEMbIA KOM-
MOHEHT. YCTAHOB/IEHHbLI Ha TECTOBOW MOA/IONKKE, YAEPKMBAEeTCA Ha (OUKCMPYIOLLEM MPUCMIOCOBNEHAN  Hapyx-
HON CTOpPOHOV BHU3 U COpacblBaeTCA C 3apaHee YCTAHOBEHHOM BbICOTbI Ha YAapHyl nauTy. PaspylueHve
MasHOr0  CoefHEHUs1 OOHapYXMBAETCA OOpbIBOM B  3/EKTPUYECKO Lenn, obpasoBaHHOl B BuAe nocnenosa-
TeNbHO/  LUEMoYKM, YTO OTpakeHo B  MpwiokeHun B. ¢ ucnonb3oBaHMeM — Mpubopa,  M3MEpSIHoLLEro
3/1eKTprYecKoe ConpoTuBeHue (cM. D.2.4).
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PucyHok 15 — Liuknuyeckoe ucnoitaHve He nageHve

Uuncno nageHuiA, npeaLecTsytoLLee paspyLLEeHUIO MasHOro CoeAVHEHWS, 3arCbIBaeTCs.

PaspylleHvie coeavHeHUs BbI3BAHO MPUWIOXKEHMEM YCUusl, 06pa3oBaHHOTO B TECTOBOM MOA/IOKKE YAa-
pom. 06pasyloyMcs Npu  CTOMKHOBEHUW. [n18 JaHHOr0 BUAA UCMbITaHWA MpvMeHuMa 6onee TOHKast TecToBast
nog/iokka TOMAWWHOA oT 0.8 MM 0 1.2 MM. MO CpaBHEHWO C ApYTUMW TUNamK WCMbITaHuiA, rae WCMosb3yHTCs
TECTOBbIE NMOAMOXKN TOMLLUMHON 1.6 MM.

[ns  ynydweHvws  BOCNPOM3BOOMMOCTA  UCTbITAHWMS HEOOXOAMMO MPUHATL  Mepbl MO cTabwmsaumm  ypos-
HA Harpysky, Mpuxogsllelica Ha MasHble coefvHeHus npu ygape. C 3TON Uenblo, A8 MpeaoTBpaLleHust accu-
METPUYHOrO  yaapa npu  nNajeHum  Ha Ty, Ha  OUKCUPYIOLLEM  MPUCTIOCOGSIEHMY  peKoMeHayeTcs
dhopmypoBate  nonycthepuueckne  BbICTYMbl.  KpyTAWMA — MOMEHT,  NpuKIagblBaeMblii  MpU  3aTAarMBaHAM  BCeX
BVHTOB  (PVKCMPYIOLLIETO  MPUCTOCOBIeHNs, AO/MKEH ObiTb  MakCVMaslbHO  OAMHakoB. McrblTatesnisHoe 06opyao-
BaHMEe [O/DKHO WMETb KOHCTPYKTVMBHYKO CTPYKTYPY, MUHV/MUSVPYIOLLYIO TpeHue Jepxarens TeCcTOBOW MOL/IoxK-
KN. 4ToObl M30EXaTb OTK/IOHEHUS 3HAYEHWIA CKOPOCTU NafdeHWst Ha MdTy. YaapHas MauTa He [onkHa WMeTb
BMATMH. C  UENbl0  NPOBEPK/  BOCMPOM3BOAMMOCTM  UCTILITAHUS  KenaresibHo  MPOBECTV  MpeasaputesisHoe
ucrbitaHve Ana  onpedeneHrss  dopMbl U amnanTygbl  AediOpMMPYIOLLIErO  BO3LENCTBUMS € UCTOMb30BaHWEM
TeH304aTunKa, YCTaHOBMIEHHOTO B HEMOCPeACTBEHHOW  6/M30CTM K NasHOMY — COEAMHEHWIO  UCMbITbIBAEMOro
KOMIOHEHTa.

[JeTansHoe onucaHve MeToa UCTbITaHUs NpeacTaB/ieHo B cTaHgapTte MOK 62137-1-3.
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Lyknnyeckoe uCMbITaHWe Ha MPOYHOCTL MNPV yAape CraibHbIM - LAapKKOM

MOBEPXHOCTHO ~MOHTUPYEMbIA KOMIMOHEHT, YCTAHOB/IEHHbIA Ha TECTOBOWA
NOL/IOKKE,  YOEPKVBAETCA  (OMKCUPYIOLLMM  NpuUcnocobieHnem

JMUEBON  MOBEPXHOCTBIO  BHWM3, a  CTa/lbHOl

WapnK cbpacblBaeTcsi C 3apaHee YCTAHOB/IEHHOW BbICOTbI HA OGOPOTHYIO CTOPOHY TECTOBOM MOAJIOKKA. Tou-
Ka NafeHust lapyka A1 MOBEPXHOCTHO MOHTUPYEMbIX KOMMOHEHTOB GO/bLUMX Pa3MepoB BblGMpaeTcs  6vxe

K nepudiepun  KOMMOHEHTa,
OeHnii  MecTom.
TPUYECKON  LEMW, Kak  OTpaXeHo B
3/1EeKTPUYECKOe conpoTuasieHue (cm. D.2.4).

NPWIoXeHMM B. € WCMOMb3oBaHMEM  MprGopa,

ABNAIOLLElic Haubonee YsI3BUMbIM - [/t BOSHWKHOBEHWSI  MEXAHWYECKWX MOBPEX-
PaspylleH/e nasHOrO  COefVHEHUsI OGHAPY)XMBAETCS  0BPLIBOM

B MOCNEAoBaTEeNbHON  aek-
U3MEpSIOLLIErO

%

CTanbHoli Wwapuk KouncHeHT lMoasnoxka

tr

PucyHok 16 — Liuknuyeckoe ucnbitaHue

He yap CTa/IbHbIM LLIAPUKOM

YaepxuvBatouiee nognoxky npucs«osne-ue /

Uvicrio naagHuid, npeaecTByioLLEee paspyLLEHUO MasiHoro COeAMHEHNIST, 3anMCbIBAETCS.

Ona poctkeHnst  Xopoluei
npvKnagbIBaemMoro

30BaHNEM TeH304aT4yuka, YCTaHOB/1IEHHOIo B
MCNbITbIBAEMOIro KOMIMOHEHTAa.

BOCMPOM3BOAYMOCTU  YC/IOBUIA  MCTibITaTe/IbHOe
00ECNeUMTb  BbICOKYID TOYHOCTb  MO3VILWIOHUPOBAHMS!

obopynosaH/e  [O/MKHO
TOUKM MNageHus LWapuka. [Ns  npoBepkn  CTabusibHOCTU

K nasHOMYy COeAMHEHVIO [AeddOPMUPYIOLLEr0  BO3AEICTBUSI HKenatesilbHo  MPOBECTV  MpenBa-
puTENbHOE UCMbITaHWE A1 onpedeneHnst  hopmbl

U aMnanMTyabl  AediOpMUPYIOLLIEro  BO3AENCTBUSI C  MCMOSb-
HEMoCpPeaCTBEHHO  G/M30CTM K MasHOMy — COEAVHEHUO

JleTarbHoe onmcaHmre NpoLeAypb! VCTbITaHVs MPEACTaB/EHO B MPUIOXEHN E.

7.5 VcnbiTaHye Ha NPOYHOCTb NasiHbIX COeAVHEHWIA /151 KOMIMOHEHTOB C BbIBOAAMM,

MOHTUPYEMbIMI B OTBEPCTUA

oTBepcTVA

[aHHoe  wuchbiTaHMe  MpOBOAWTCA  MyTEM
yOepXaHus OfHOTO 13 BbIBOAOB KOMIMOHEHTA C
BbIBOJAMK, MOHTVPYEMbIMA B OTBEPCTUA, YCTa-
HOB/IEHHOTO  Ha  OOHOCTOPOHHIOD  MOZAJIOKKY,
yOEPKMBAEMYIO  (OMKCUPYIOLLMM npucriocob6e-
HMeM. W  BbITANMBaHWSA  [JAHHOIO  BbiBO4A B
Harpas/ieH, nepreHavKyapHoOM TEeCTOBO
MOA/IONKE, C LEMbI0 U3MEPEHUS  MakCUMasIbHOM
CWbl, paspyllawolleli nasHoe CoeAuHeHVe,  Kak
MoKasaHo Ha pucyHke 17. [aHHblii BUO UCTbITa-
HUA NPOBOAUTCA Kak [O. Tak W Mocne YCKOpeH-
HOi  MOATOTOBKAM K  WCMbITaHWIO, Npy  3TOM
oLeHMBaeTcd  CTeneHb  Jerpagaumn nasHoro
coegnHeHvss. Ecm Hanmume  koprniyca  KOMIMO-
HeHTa OC/IOKHSAET npoBefeHvie UCTbITaHNsA
MPOYHOCTM Ha OTpbIB, MOXET OblTb UCMO/L30-
BaH TOMbKO BbIBOA, OTAEMEHHbI OT  Kopryca
KOMMOHeHTa. CKOPOCTb NPUIOXKEHNS TAHYLLETO

7.5.1 WcnbiTaHre NpoYHOCTY Ha OTPbIB A1 KOMMOHEHTOB C BbIBOAAMM, MOHTVPYeMbIMA B

HIrDABICHAR YIS
Baincn I 1aannx<a
— —_—

_I . ‘.,"' Ii

(]

T !
' '/
' Kewtar-nan /
ANCLUIAZKA

Fantens ~ounce

Oy LAy -Ddlee ~oucnacabnenve

PucyHok 17 — VcnbiTaHMe NPoYHOCTU Ha OTPbIB
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ycunmst  BbIOMpaeTcsl M3 MpeanoyvTUTeNlbHbiX  3HadveHuid 1 MM/MUH, 2 MM/MUH, 5 MM/MUH, 10 MM/MUH  ©
20 MM/MVH.

[JeTanbHoe on1caHve npoueaypb! NCMbITaH!s MPeACTaBIEHO B NPUIOKeHUM F.

752 VicnbiTaHne Ha COMPOTVB/IEHWE MON3y4eCcTU A1 KOMMOHEHTOB C  BblBOZaMW, MOHTUpYe-
MbIMW B OTBEPCTUSA

[aHHOoe uCMbiTaHMe NPOBOAUTCA C LEMb0 U3MEPEHVs BpeMEHM, HeobGXOAMMOro [/ paspbiBa W BbiMa-
[EHVs1 BbIBOJA, CMOHTVPOBAHHOTO Malikoil B CKBO3HOE OTBEPCTME HA TECTOBOW MOMA/IOKKE MyTeM €ro BbITAMN-
BaHMs C TOMOLLUbHO MOABELLUEHHOMO Tpy3a W HarpeBa A0 BbICOKO/ TemrepaTypbl B TepMmokamepe, Kak 3TO
MoKas3aHo Ha pucyHke 18. EciM Ha/mume Kopryca KOMMOHEHTA OC/IOKHSET MNPOBEAEHVE UCTbITaHWS Ha  Conpo-
TUBMEHNE TMOM3YYECTW, MOXET ObITb WCMOMb30BaH TOMILKO BbIBOA, OTAEMIEHHbIA OT KOopnyca KOMMOHeHTa. Pas-
PYLUEHVE  MasHOIO  COeAVHEHWs  OOHapyXvBaeTcsl  OOpbIBOM  971EKTPUYECKO  LUEMM  C  WCMO/b30BaHUEM
nprbopa, U3MEPSIOLLIETO 3/IEKTPMYECKOE COMPOTMBNEHME {cM. D.2.4).

Bpewms, npeLLecTByHoLLEE pa3pyLLEHIIO NAsiHOTO COeAMHEHUS, 3anMCbIBAETCS.

YcnoBus MPOBEAEHMSI  UCMbITaHWIA  ONpeaenstoTcs  TEMMNEePaTypoli  M/1aB/eHMst  MCMOIb3yemoro  martepua-
na. Kotopas O06blMHO YyCTaHaB/MBaeTcs Bblwe, 4Yem 04 or BermuiHbl T (T, — Temneparypa n/iasfeHms
mMaTepuana B rpagycax KenbBuHa). [ CMMaBoOB, WCMOMb3YEMbIX B KAYyecTBe MPUNOEB, NPV YC/IOBUW, MTO
KOMHaTHasi Temnepatypa cocTaBnseT npubsmsutensHo 0.6 OT BeMuMHbl T, TEOPETMHECKM BO3MOXHO Mpo-
BECTU WCMbITaHWE Ha COMPOTUB/IEHME TMOS3y4ecT Mpu Temnepatype OoT MuHyc 50 BC g0 Temnepatypbl uyTb
HWKe Temnepatypbl nnasneHus. OpHako HeobXoAMMO YyuTbiBaTb TEPMMYECKOe  COMPOTUB/IEHUE  KOMMOHEH-
TOB C BbIBOAAMM, MOHTVMPYEMbIMA B OTBEPCTUS, a Takke CTapeHue Mo4IokkA. [MpakTuyecku TemnepaTypHblii
JnanasoH, B KOTOPOM MPOBOASTCA WCMbITaHUS KOMMOHEHTA, NIEXUT B Mpedenax OT KOMHaTHOW TemrepaTypbl
[0 Temnepatypbl ¢ 125 *C. Bonee Bbicokas Temrepatypa MOXET ObiTb BblbpaHa MNPV WUCMOMb30BaHWM MOANOXK-
kKn Cc 6onee BbICOKO/ Temneparypoin creknoBaHus (74). [N npaBWIbHOrO ONpedeneHust npuiaraemoro  ycu-
JMS1 Ha OTPbIB BbIBOAA XENATEbHO TaloKe BbINO/THUTL NPeaBapnTE/IbHOE MCTIbITaHNE.

Mon3y4ecTb OUEHMBAETCH BECOM MPVMEHEHHOrO rpy3a M BpEMEHeM, MpoweawymMm [0 MOMeHTa  paspy-
LLIEHVS NMasHOrO COEAVHEHUSI.

[JeTanbHoe on1caHve npoLeaypb! UCTbITaHUs NPeACTaB/IEHO B NPUIOKeHUN G.
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PUCYHOK 18 — UCNBITEBHUE HE CONPOTUBNLHUE RON3YNECTH
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MpunoxeHune A
(cnpaBouHoe)

YcnoByie GbICTPOro M3MeHeHVst TeMnepaTypbl

A.1 O6ume NonoxeHus

B HacTosileM MpUIOXKEeHUM OMUCHLIBAKOTCA YC/OBUS UCTbITAHWIA Ha BO3feiCcTBME ObICTPOrO M3MEHEeHWs TemnepaTty-
pbl. NpvBeAeHHbIe B 6.3.1.

A.2 Bpems npefBapuTenbHON BblAepxKy obpasLa B yCNOBUAX OKpYyXatoLleli cpefbl, Heo6xoammoe ans

nposeneHns ahHeKTUBHOIO NCNbITaHUA

Kpmsaﬂ ocnabneHns MexaHu4yeckoro HanpshKeHus, BbI3BAHHOIO  MPUIOXXEeHNnem NOCTOSIHHOW  MeXaHu4YecKoli
gecdopmaumn, npuBefeHa Ha pucyHke A.l. M3Havya/lbHOEe W3MEHEHME MeXaHW4YecKoro HanpshKeHns [AOBOJIbHO BESVKO,
0HaKO OHO YMeHbLUaeTCs C TeyeHWeM BPeEMEHW. FBNeHue ycTanocTu B MaTepuasie npunost npy NoBTOPSAHOWEMCH M3Me-
HEHWU TemnepaTtypbl B 3HAYUTENIbHOM Mepe 3aBUCUMT OT MEXaHWYEeCKOro HanpshkeHusi HebGa/McTuyeckoro Tuna. Havasnb-
HOE M3MEeHEeHVe HanpsXXeHWs 4OCTAaTOYHO BE/NKO, HO HanpshKeHNe yMeHbLIAeTCs C TeYeHUeM BPEMEHMN

MpunoXeHHoe K nNasHOMY COeAMHEHWI0 MexXaHU4Yeckoe HanpskeHve, Bbl3BaHHOE pPa3HOCTbI0 TeMnepaTypHbIX
KO3(P(PULMEHTOB JIMHEMHOTO paclMPeHnst MaTepuasioB KIeMM/BbIBOAOA KOMMOHEHTA M TECTOBOW MOAJSI0XKM, 06YyC/oB-
NIeHHoe O6bICTPbIM M3MEHEHMEM TeMrepaTtypbl, YMeHbLUIAaeTCs C TeYeHWEM BpemeHu. Mpu 3TOM HebannmcTuyeckoe Mmexa-
HU4yeckoe HanpshkeHne sABnAaeTca HpMHMHOVI YCTa/I0OCTU NnasAHOro coeguHeHus. ,U,nﬂ NcnblTaHNA MPOYHOCTN CoegUnHEeHUA
Heo6XoAMMO BblAepXmBaTb €ro Mpu BbICOKOM WAM HWU3KOW TemnepaTtype AocTtaToyHoe BpeMs. s OueHKu pesynbTaTtos
KpaiiHe Head(heKkTUBHON SBNSETCA BblAepXKa COeAVHEHUs B TemnepaTypHbIX YCAOBUSAX, MpW KOTOPbIX ocnabnieHve
MEXaHUYECKOro HanpshXeHNs He ABNAETCA 3HAUUTESbHbIM.

CnepoBatenbHO, A1 OCnabneHns HanpshkeHUs XenaTenbHO BblAEpPXMBATb UCMbITYeMblii 06pasel, Npu BbICOKOM
NN HA3KOI TemnepaType B TeyeHne 15 MuH.

Qyrve, Wi
SO

Cotpsrimm 3186/163Cun/]
40

90

90
35*0

125 "C

° 10 ZiD 4i|D B(r)OOBpeeTC

PucyHok A.1 — KpvBasi ocniabneHusa mexaHmyeckoro HanpshkeHus,
BbI3BAHHOIO NPU/I0XKEHNEM MOCTOSAHHOM MexaHnyeckoli gedhopmaiin
(Sn96.SAg3Cu,5)

10

A.3 Bpewms, Tpebyemoe ans AOCTMKEHWS TeMnepaTypHOro pasHoBecHs

Ha pucyHke A.2 npepcTaBneHbl pe3ynbTaTbl 3amMepa TemnepaTtypbl B kamepe TepMOUMK/IMPOBAHUA C BHYTPEHHEW
BO3JYLIHON UMpkynauveid. Temnepatypa B kamepe [JOCTUraeT YCTONYMBOTO COCTOSIHAS MPUMEPHO 4Yepe3 MATb MUHYT
nocne 3arpyskM He6OsbLIOrO KonmyecTBa nognoxek. OAHaKo npu 6OMbLUOM KOMMYECTBE 3arpyxaemblX NOAI0XKeK YCTOW-
UYMBOE COCTOSIHME OyAeT AOCTUTHYTO NPUGAU3MTENbHO Yepe3 15 MUHYT. [N ucnbiTaHus o6pasubl Heo6Xoaumo Bblgep-
XaTb B kKamepe 15 MUHYT.
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Temnepatypa, *C

100

50

.50

60 75 90 105 120
Bpems, MyuH

a) Pacnpegenenve Temnepatypbl (0 NOAM0XEK)

Temnepartypa. 'C
150

100

~
60 75 90 105 120
Bpems, MyuH

b) Pacnpegenexve Temneparypbl (240 noanoxek)

PucyHok A.2 — Bpewmsl, Heo6xoaMMoe A/1 AOCTVKEHWS YCTOWUMBOrO COCTOSIHUSI TEeMNepaTypHOro paBHOBECUS
B Kamepe TepMOLMKINPOBaHUA

A.4 Bpemsi BblAepXKM 06pasLia Npu ebICOKO'HU3KOoN TemnepaType (TEXHUYECKUE YC/TOBUS)
Bpems Bbloepkkn 06pasue Mpv ebICOKOW/HM3KoM TemnepaTtype onpefenieHo B 30 MMHYT, kak CyMMa BpEMEHMU,
HeobX0AMMOro ANS1 CHATUS MeXaHU4yeckoro HampsbkeHus (15 MUHYT), M BpemeHW, HeobXoauMOoro Ans TemrnepaTypHoii

ctabunusauuu (15 MUHyT).
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MpunoxeHune B
(cnpaBouHoe)

VicnbiTaHye NasHoro coeanHeHUs Ha 3!'IeKTpVILIeCKVII7I O6prB

B.1 O6wue nonoxeHus

,ﬂ.aHHbIVI BUA UCNbITaHNA oOueHMBaET AO0/ITOBEYHOCTb MadAHbIX COG,CI,VIHEHI/IVI nyTeM MOCTOAHHOIO KOHTPOA 3/IEKTPU-
yeckorli npoBOoANMOCTN COegNHEHUA 6e3 NpUNOXeHna MmexaHn4yeckoro BO3A8VICTBI/IFI.

,ﬂ.aHHbIVI METOoA UCNbITaHUA 0CO6EeHHO nogxoanT AnA NPOBEPKM AOO/ATOBEYHOCTU MaAHOro coeguHeHuna AOna KoMMo-
HEHTOB C MaTPU4YHbLIM PacroioKeHNEM BbIBOAOB, Takux Kak BGA. LGA. [/18 KOTOPbIX MpakTUYecku HenpuUMeHUMbl UCMbITa-
HNA Ha NPOYHOCTb NadHOro coeanHeHunaA, Takne Kak ncnbiTaHne Ha npeges npoyHoCcTu npu casure.

B.2 O6pasel, 1 TecToBas Lenb

[na nonynpoBOAHUKOBOIO npubopa ucnblTaTeslbHbIM 06PasLOM MOXET C/YXWUTb KOMMOHEHT, BbIBOAbl KOTOPOro
NOAK/TIOYEHbI, Kak MoKa3aHO Ha pucyHke B.1. Bce KOHTaKTHble 3/ieMeHTbl obpa3ua W TeCTOBOW MNOAJIOKKM MOoYepeAHO
BK/1I0YEHbI B TECTOBY!IO Liefb.

Kak pekomeHgyeTcs, KOHCTPYKuMs obpasua, ucnosnb3yemas A/ UCMbITaHWi, [O/HKHA MOMHOCTbIO COOTBETCTBOBATH
TOM e KOHCTPYKLMN peasibHOro NoynpoBOAHUKOBOrO Nprbopa, NoA/IeXallero OLeHke.

Pyucrpatcp
COMNpOoTMB/IEHNA

Karagpin
TOPNOUSLNADOBA~KA

Q@ S

/

fleancsa / Naanoe \ KenTaKTrAN
CCCaMIGING MICWILKS

— . ———

t——

PucyHok B.1 — MpuMep CXeMbl AJ1s1 NPOBEAEHNS! UCMbITAHWI NasiHOro CoeanHEHNS!
Ha Ha/IMYmMe 3M1EeKTPUYECKOTO COeAMHEHUs

B.3 YcnoBusa MoHTaxa 1 matepuasibl
Moapo6Ho cm. 6.1.

6.4 MeTop ncnbiTaHuA

ONs OLEHKN Hanuuusl paspylleHust NasiHoro COeAuHEHWs! nepej, NPOBEEHWEM YCKOPEHHOW MOAroTOBKM K WCMbITa-
HUIO W TMocfe Hee M3MepsieTcsl 3/1eKTPUMYeckoe COonpoTvB/eHne 06pasoBaHHOl Moc/nefoBaTenbHON Lenu. BenuuuHa
COMPOTUBNEHUS 06Pa30BaHHON MOCNeA0BaTENbHON LEenM [0/MKHA WU3MEPATbCS MOCTOSIHHO A5 OGHAPYXEHWUst CTeneHu
Jerpajaumy nasiHbIX COeAuHeHuin. >KenatenbHO NPOBOAWTL MOCTOSIHHbIE M3MEpPEHUst COMPOTUB/IEHWS Lenu Ao TOoro

MOMEHTa, noka He OyaeT OGHapyXeHO paspylleHne nasHoro coeguHeHus. MNoApobHO MeToA UCMbITaHWMSA OnNMcaH B CTaH-
napte M3K 62137.
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MpunoxeHue C
(cnpaBo4HoE)

VicnbITaHmsa Ha NPOYHOCTL MPY MPUIOKEHWN KPYTALLIEro MOMEHTA

C.1 O6wwme NonoxeHns

[aHHoe npunoxeHne AeTasIbHO OMUCLIBAET WCMNbITAHME Ha MPOYHOCTb NPU MPUNIOKEHUN KPYTALLETO MOMEHTa, Npu-
BefeHHoe B 7.1.4.

C.2 MeTog vcnblTaHUs

C.2.1 ObopygoBaHue 1 npucnocobieHne A1a NCnbiTaHns

McnbiTaHne Ha NPOYHOCTL MPY NPUIOKEHUW KPYTALLEro MOMEHTa [AO/DKHO MPOBOAUTLCA C UCMOJSIb30BaHWEM Creuu-
afibHOro ob6opyAoBaHusi, ykasBHHoro B C.2.3. mpucnocobneHns Ans npuioXeHUs KpyTAWero MOMEHTa, NoKa3aHHOro Ha
pucyHkax C.2 n C.3.

C.2.2 KpenneHune TeCTOBOW NOAOXKKN

TecToBas NOAMIOXKKA C YCTAHOBJIEHHbIM MOBEPXHOCTHO MOHTVPYEMbIM KOMMOHEHTOM [O/hKHAa ObITb 3akpernsieHa B
KpenexHom npucnocobneHnn ¢ KUcnonb3oBaHMeM 60/1TOB. TecToBas NOANOXKA AO/MKHB ObiTb 3aKpensieHa Ha KpenexHom
npucnocobneHnn, Ha BCeX ee YeTblpex yrnax, Wau 3aABuHyTa B Hero KOPOTKOW CTOPOHON, kKak 3TOT NoKa3aHO Ha PUCYH-
ke C.1. Npu BO3AENCTBUM HA MCMbITYEMbI obpasel, caBuratoLleli cubl TecToBas Moa/1oxka He AOMKHB usrmbatbcs. Mpu
NPUNOXEHNN KPYTALLErO MOMEHTE MONepeyHOW CUbl NOCNEAHUA NepefaeTcs Ha TECTOBYO NOATOKKY.

C.2.3 MpunoxeHune KpyTALWEro MOMEHTa NOMNepeYHoli CUsbl

C.2.3.1 O6bwue nonoxeHus

WcnbiTaTtensHoe o6opyaoBaHue [O/MKHO obecrneyvBaTb BO3MOXHOCTb PEry/IMPOBKA CKOPOCTW BpaLLeHUs npu npu-
NIOXEHUN KPYTALLEro MOMEHTa M [AO/MKHO MMEeTb B COCTaBe YCTPOWCTBO, MO3BOAOLLEE MOAAEPXMBATb OCb BpalleHus
CTPOro BEPTMKa/IbHO MO OTHOLLEHWIO K TECTOBOI NOA/OXKE.

C.2.3.2 CKopoCTb NepemeLLeHns

[lo npoBefeHVA UCMbITAHWA He MPOYHOCTb MPW CABUTE MPU MPUIOKEHUN KPYTALLETO MOMEHTA, NyTeM NpoBefeHus
npefBapuTenbHOT0 WCNbITaHUS MPUGAU3NTENBHO OnpeaensieTcsl MakCUMaUTbHbIA KpyTAWMA MOMeHT. CKOpoCTb nepeme-
LLLEHNA NPUCNOCOBNEHNA 1A MPUNOXKEHNS KPYTALLEro MOMEHTa Npu NPOBEAEHUN UCTbITaHWSA BblIGMpaeTcss Ha OCHOBaHUM
NoMlyYeHHbIX B pe3ynbTare npeaBapuTesibHOr0 WCNbITaHUS MNPUGAU3UTENbHBIX AaHHbIX Takum o06pasom, 4To6bl Heo6Xo-
OVMbIA ONS paspyLlleHns COeAVMHEHUs MakCUMyM npuiaraeMoro KpyTAwero MOMEeHTa AOCTUrasicCd BO BPEMEHHOM WHTEp-
Ba/le OT HECKOMbKMX AECATKOB CEKYH [0 HECKOSTbKNX MUHYT.

MpumeuaHune - CKOpoCTb MNepemelleHUss He ykasaHa B HacTosAlWeM CTaHAapTe, OJHAKo B Cny4yae, Koraa
obopygoBaHue AN UCMbITaHUA VMMeeT BO3MOXHOCTb PEery/iMpoBKM CKOPOCTW MepeMeLLeHunsl, PeKOMeHAO0BaHO BblbupaTb
ee B gnanasoHe ot 0.00698 pag/c go 0.015 pag/c.

Korga BO3MOXHOCTb perysiMpoBKM CKOPOCTM MNepeMmeLLeHns OTCyTCTBYeT, criedyeT noBopayuBaTth Bpaljatolleecs
npucnocobsieHne A0 MOMEHTa, Korga MakCMMyM Mpuiaraemoro KpyTsllero MOMeHTa [JOCTUraeTcs BO BPEMEHHOM WHTEp-
Basle OT HECKO/bKMX AECSATKOB CEKYH/, 10 HECKOTbKUX MUHYT.

C.2.3.3 PerynmpoBka TMOMIOXEHNA NPUCNOCOGNEHNST ANA  UCMbITAHWIA NPOYHOCTM HA CABUT  MPU  NPUIOXe-
HUW KPYTSILLLErO MOMEHTE

MpucnocobneHne AnA WUCNbITaHUA MPOYHOCTU Ha CABWUM MPU MPWIOKEHUW KPYTALLEro MOMEHTa HakpblBaeT TecTo-
BYIO TOAJ/OXKY CBEpXy, MNocne 4ero npucrnocobsieHve BpallaeTcsi C Masloii CKOpOCTblo, 06pasys KpyTAWMiA MOMEHT
(cm. pucyHok C.3). Mpu NPUNOXEHUN KPYTSALLEr0o MOMEHTa OCb BpalleHUs MPUCMNOCOGMEHUST A0/MKHA 6biTb COBMELLEHA €
BEPTMKa/IbHOW MPOEKUMM C LEHTPOM KOMMOHEHTA, CMOHTMPOBAHHOTO Ha TEeCTOBOW Mog/oxke. [ns noAaBfeHNs BO3MOX-
HOrO OTK/TOHEHWS OT OCK BPaLLEHUst UK BUGpaunii pekoMeH4yeTCsl UCMO/b30BaTh 3aXKUMHOE NPUCNocob6/ieHne

C.2.3.4 PaspyweHne coeavHEHUss Npyv NPOBEAEHUN UCMbITAHWA MPOYHOCTM Ha CABUT  MpW  MPWUAOKEHUU
KPYTSILLEr0 MOMEHTa

MpucnocobnexHne Ana WCNbITaHUA NMPOYHOCTU Ha CABWUM MPU MPWIOKEHUW KPYTSLLEr0O MOMEHTA HaKpblBAeT TecTo-
BYIO NOAJMIOXKY CBeEpXy, MOC/e 4ero npucrnocobsieHne BpallaeTcs C Masioil CKOPOCTbH, 06pasys KpyTAwuii MomeHT. Cne-
ayeT o06patutb 0co6oe BHMMaHWE He noAafepXaHne W3MepUTens KpPyTSAWero MOMEHTa CTPOro B BEPTUKa/IbHOM
NOMIOXEHNM MO OTHOLLEHUIO K TECTOBON noanoxke. CKOpPOCTb BpalleHus, Mpu YCNoBUM BO3MOXHOCTW €e perysmpoBaHus,
JomkHa ycTaHaBnmBaTbCcs B npefenax ot 0.00698 paa/c go 0.015 pag/c. B cnyuBe. ecnv BO3MOXHOCTb PerysmpoBaHus
CKOpPOCTW OTCYTCTBYET, CrieflyeT O4YeHb Me[JIEHHO MOoBOpayMBaTh NPUCMNOCO6G/IEHNE A0 HACTYNNEHUS MOMEHTa paspylue-
HWS NAsiHOrO COeANHEHMS.
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C.2.4 WcnbiTaHne nNPOYHOCTM Ha CABUT MPU  NPUNOXKEHUN KPYTALLEro MOMEHTa K 3/IeKTPUYeckoMy coeau-
HUTEenNo

C.2.4.1 TpeboBaHusA K UcnblTaTeNIbHOMY 060pYyA0BaHNIO

B ucnbiTatensHOM 060pyA0BaHWM PEKOMEHAYeTCsa MnpefyCMOTPeTb BO3MOXHOCTb PEryIMpoBKM CKOPOCTU Bpallie-
HUSA M Ha/nyve ycTpoicTBa, MOALEPXMBAIOLLEr0 OCb BpAaLLEeHWs CTPOro MepneHAvKY/ISpHO K NMOBEPXHOCTW TeCcTOBOW nog-
JIOXKKMN.

C.2.4.2 TpucnocobneHne p[ns nNpoBeAEHNA WCNbITAHUSA MPOYHOCTV HA CABUT  /IPU  NPUIOKEHUN  KPYTALLEro
MOMEHTa K 3/1EKTPUYECKOMY COELUHUTETIO

MoaroTaBnmMeaeTca NPUCNOCOG/IEHNE [71A MPOBEAEHNA WUCMbITAHUA MPOYHOCTU HE CABWUT NPU NPUIOXKEHUN KpPYTA-
Lero MOMEHTa K 3/1EKTPUYECKOMY COEAMHUTEN0 C YYeTOM €ero nasHbIX COeAuHeHuli u hOpMbl 3/1EKTPUYHECKOTO COeAuHN-
TeNsa. ycuwauBallleli ero MexaHW4eckyld MpPOYHOCTb, Kak MnokasaHo Ha pucyHke C.3. [ns yAyylweHuss TOYHOCTU
M3MepeHuii xenartenbHo, 4TOGbl JAaHHOE MNPUCMOCO6/IeHNe YyCTaHaBMMBA/IOCh Ha pa3beM Kak MOXHO 60nee TOYHO, C
MUHUMaSIbHLIM 3a30pOM. y6uHa H gaHHOro MoKpbiBAKOLWEro MPUCNOCO6/eHns Ao/DkHa ObiTb NpUMGAM3UTENbHO paBHa
BblCOTE paszbema. MNokpbiBatoLee npucnocobsieHne NoMeLLaeTcs Ha pasbem, CMOHTUPOBAHHbIV Ha TECTOBOW NOA/0XKE.

C.2.4.3 CKOpOCTb NepemMeLLeHns, NprKIaabiBaroLLas KpyTALMIA MOMEHT K 3/1EKTPUYECKOMY COEANHUTENIO

[nsa npnbnunautenbHOro onpegeneHns MakCUMasibHOTO KpyTSALEero MOMeHTa [O0/DKHO ObiTb NMpoBeAEeHO npenBapu-
TeflbHOe MWCMblTaHve C MCMNo/b30BaHMEM MCXOAHOro ob6pasua. Mo pesynbtatam npeaBapuTenlbHO NPOBEAEHHOIO UCMbITa-
HVUA obpasua Ha cABur onpefensercsa Tpebyemas CKOpOCTb NepemMelLeHus, NpyY KOTOPO MakCyMyM KpyTSLEro MOMEHTa,
06pbIBaOLLErO WUCMbITbIBAEMOE COEAUHEHUE, AOCTUraeTcs 3a BPEMEHHOM WHTEepBasl OT HECKOJSIbKMX [EeCATKOB CeKyHA A0
HECKOJIbKUX MUHYT.

MpumeuyaHue — CKOpOCTb NEPEMELLEHUS HE yKa3aHa B HACTOsILLEM CTaHapTe, OfHAKo B c/yyae, korga 06o-
pyfoBaHue AN UCMbITaHWs MMEeeT BO3MOXHOCTb PEry/IMPOBKU CKOPOCTM NepeMELLEeHNsl, PEKOMEH0BaHO BbIGMpaTh ee B
AnanasoHe oT 0.00698 paa/c o 0.015 pag/c (CKOpOCTb BpaLLeHus).

Korga BO3MOXHOCTb PErysiMpoBkM CKOPOCTU MeEpeMeLLeHns OTCYTCTBYeT, c/lefyeT noBopauvBaTb BpaliatoLieecs
npucnoco6sieHe [0 MOMEHTa, Korga MakCMMyM MpuiaraemMoro KpyTsLWero MOMeHTa [OCTUraeTcsi BO BPEMEHHOM WHTep-
BaUle OT HECKOJ/IbKMX AECATKOB CEKYH/, [0 HECKO/IbKMX MUHYT.

C.2.4.4 PerynmpoBka MOMOXEHNA NPUCNOCOBAEHNA [ANA  UCMbITAHWA NPOYHOCTM Ha CABUT  MpU  NpUIoxXe-
HUM KPYTALLETo MOMEHTA K 9/1eKTPUYECKOMY COEANHUTENIO

MpucnocobneHve AN UCMbITAHWIA NPOYHOCTM Ha CABUTN MPW MPWIOXKEHUW KPYTALWEro MOMEHTa HakpbiBaeT TecTo-
BYIO MNOA/MOXKY CBEpXy, NOCMe Yero npucrnocobrieHMe BpallaeTcs C Masioil CKOPOCTbo, 06pasys KpyTAWWA MOMEHT
(cm. pucyHok C.3). Mpu NPUNOXeHUWN KPYTALLEro MOMEHTa OCb BpalleHuss npucnocobsieHns Lo/mkHa ObiTb COBMeELLEHa B
BEPTMKa/IbHOW NPOEKUMM C LEHTPOM YCTPOWCTBa, CMOHTMPOBAHHOrO Ha TECTOBOW MNOAMOXKe. ONs nogaBfieHus BO3MOX-
HOro OTK/IOHEHWS OT OCK BpaLleHnst v Bubpaunii pekoMeHayeTCst UCMO0b30BaTh 3aXUMHOE NPUCNoCco6eHNe.

C.2.4.5 PaspyweHvne pa3bemMa nNpu NpoBEAEHUM WCNbITAHWA MPOYHOCTM Ha CABWT MNPU MPUIOXKEHUN KpyTS-
LLLero MoMeHTa

MpucnocobnexHne AnA MCNbITaHUA MPOYHOCTU Ha CABWUM MPU MPWIOKEHUU KPYTALLEro MOMEHTa HakpblBaeT TecTo-
BYIO MOAMIOXKKY CBepxy, Nnocne 4ero npucnocobreHne Bpaliaetcs C Masioii CKOpPOCTbio, 06pasys KpyTALMiA MOMeHT. Chne-
ayetT o6patutb 0coboe BHMMaHWe Ha nojjepxaHve W3MepuTens KpyTsaWwero MOMEHTa CTpOro B BEPTMKa/IbHOM
NOSIOXEHNMN MO OTHOLUEHWUIO K TECTOBON noasoxke. CKOpPOCTb BpalleHUs, Mpu YCNOBUW BO3MOXHOCTW ee perynmpoBaHus,
LO/DKHa ycTaHaBnmBatbcs B npegenax ot 0.00696 pag/c go 0.015 pag/c. B cnyyae, ecnv BO3MOXHOCTb PeryvpoBaHns
CKOpPOCTM OTCYTCTBYET, ClieflyeT O4YeHb Me[/IeHHO MoBopauynBaTb MPUCNOCO6EHNEe BOKPYr pasbema, YAepxusas oCb
BpaLLeHVs CTPOro neprneHAnKyIApHO TECTOBOW NOAI0XKKe, A0 HACTYMN/IEHUS MOMEHTA paspyLUeHNs NasHbIX COeAUHEHWIA.

=

CHOBANAC Npucnccobnenre 3aBuHuCHHLIA §oNT
F s

06OPYNORAHNS / ! (4 raccra)

Noanoxxa

/
 — | ﬂ I"L‘.'I //

PucyHok C.1 — dukcaums nogoxkm gnsi NpoBeAeHNst UCMbITaHWIA Ha CABUT
Npu NPUIOKEHUN KPYTALLLETO MOMEHTa
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LleHTp BpalLeHus

DneKTpuyeckuii Mpucnocobnexne
‘coxuTeNnb
OcCb bloalLOHWH
Mpucnocobnexune
DneKTpuyeckuii
coeuHUTE b [-g I@l I Moanoxka

PucyHok C.2 — Mpucnoco6nieHne ansa no3uLMoHMPOBaHNS U UCTIbITaHUI Ha caBuUr
NPV NPUMOXEHNN KPYTALLLETO MOMEHTa

DneKTpuyeckuii A
Coe,Cl,lF/)IHVITe!‘Ib - P LIeHTp BpaLLeHst
O B2 2020600,
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npucnocobnexune | coeavHnTe b
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Ochb BpawLes Hapesatouieecs

np1croco6seHve - $ nprcrnoeotsieHne

yl A 7ne
DNeKTpuyeckuii -0 R- DNeKTpUYECKUiA
coeayHuTe b ! CTMANBIMTMK |
11
'ny6yHa H HagesatoLerocs
npucrnoco6eHuns

PucyHok C.3 — McnbiTaHne Ha CABWT NMPUW NPUMIOXKEHWN KPYTSLLETO MOMEHTA K 3/1eKTPUYECKOMY COeAVNHUTESIO
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MpunoxeHne O
(cnpaBouHoe)

VcnbiTaHne Ha NPOYHOCTb NP MOHOTOHHOM n3rnba

0.1 O6wme NonoXeHus

JleHHOEe npuoXeHWe AeTanlbHO OnucbiBaeT npoueaypy WCMbITaHUs Ha MPOYHOCTb NP MOHOTOHHOM W3rnbe, npuse-
LeHHywo B 7.1.5.

D.2 O6opyaoBaHue 15 NPOBEeAEHUS UCMbITAHUS Ha MPOYHOCTb NPU MOHOTOHHOM U3rnbe

0.2.1 TpeboBaHus K ncnbiTateNlbHOMy 060py0BaHNIO

Ecnv nHoe He oTpaxeHO B crieuuduKauuy He NPOAyKT, obopyAoBaHWe A1 NPOBEefEeHUs UCMbITaHNA Ha NPOYHOCTb
NPU MOHOTOHHOM M3rM6e fO/HKHO ObITb CriefyoLLVM:

0.2.2 VicnbITaTesibHas MalunHa

VcnbiTaHne [OMKHO ObiTb MPOBEAEHO C WCMNOMb30BaHWEM O000pYAOBaHMA A8 MNPOBEAEHUS WCMbITAHUS Ha Mpo-
YHOCTb NPV MOHOTOHHOM K3rn6e, onMcaHHoM B 7.1.5. co creayoLyMm 0CO6EHHOCTAMM.

a) MawwuHa Jo/mKHA MMETb BO3MOXHOCTb MNepefaBaTb YCUIME HakMMa Ha MHCTPYMEHT npornba c 3aAaHHON CKo-
pOCTblO Ha 3ajaHHoe nepemellieHne (Makcumym 20 MM). TOYHOCTb M3MEPEHUS JIMHEMHOTO NepeMeLLeHnst AO/HKHa CcocTaB-
NaTb *1 % OT NoKasaHuii nsMepuTens UCnbiTaTelbHON MallnHbI (YCTaHOB/IEHHOE 3HAYEHNE).

b) B mawuHe pgo/mkHa 6biTb NpefycMOTPeHa BO3MOXHOCTb WM3MEPEHMUS MNPUIOXKEHHON K TMOBOYHOMY WHCTPYMEHTY
CUJIbl U CMELLEeHNS C TEYEHNEM BPEMEHU.

0.2.3 MpucnocobneHne gns BoirMbGaHNs NOAI0XKKN

B npvcnoco6neHnn gnsi BbIrM6aHUst NOAJMOXKA [O/MKHbI OblTb NPeAyCMOTPEHbI BO3MOXHOCTU yAEepXaHWs KOMMOHEH-
Ta, YCTAHOB/IEHHOIO Ha NevyaTtHyl niaTy AULEeBO NMOBEPXHOCTbI0 BHM3, U BbirlMOaHME MeyaTHol nnatbl C MOMOLLbIO cnewu-
aIbHOTO MHCTPYMEHTA C MPUIOKEHNEM YCUNNA MO LLEHTPY COBpaTHOn ee CTOPOHbI. EC/in nHoe Heyka 3a HO B crneundmkalmm
Ha NPOAYKT, MPUcNoco6neHne fO/MKHO ObiTb CeayoLwmM.

KoHCTpyKumMa npucnocobnenuns gns nsrnba nopnoxkn oskHa 6biTb Takol, kak nokasaHo He pucyHke 0.1

a) MaTepuan: B kKauecTBe MaTepuasnia NpUcnoco6aeHns fomxHa GbITb UCMONb30BaHa CTaslb.

MpumMmedaHune — [ns npeaoTepalleHns AedopMaLnii, BbI3BaHHbIX LMKIMUYECKAMM UCTILITAHUAMU, PEKOMEHAY-
€TCA 1UCMNO0/b30BaTh BbICOKOMPOUHYIO CTaslb.

b) WM3rmbatoLmini NHCTPYMEHT: paanycC M3rmbatoLLEro a/ieMeHTa A0/KEH 6biTb 5 MM X 0.2 Mbl.

c) [MMopggepxuBawoliee nNpucnocobsieHne: pagnyc MoALEPXKMBAIOLLEr0 MNPUCNOCOBNEHNs AOMKEH ObiTb 2.5 MM i
X 0.2 MM.

d) PaccTtosiHne mexay ABYMSs NoaaepxusarolmmMmm pebpamm npucnocobneHunst; paccTtositHne fo/mKHO 6biTb 90 MM +
X 1 Mm.

Finsia Viwwiia DUl SHGTRYMBHT

[oBaPCHOCTHO MOUTVPYaHbIA
KOB I OVIOHT BOVICTIOCOBMMKVIO

PucyHok D.1 — lMpumep npucnocobnenns gns nsrnée nnatbl

0.2.4 VIHCTPYMEHT /18 U3MepeHNs 3NEKTPUUYECKOTO COMPOTUBNIEHNS

NHCTPYMEHT AnA M3MEepeHVs 3/1eKTPUYECKOro COMPOTUB/IEHWS, MOMWMO MPOYEro, AO/DKEH WMeTb YCTPOWCTBO
obHapyXeHust 06pbiBa Ha TECTOBOIN MNOAJIOKKE W BO3MOXHOCTb KBa/MMuMpoBaTb O6pbIB B Crlyyae MNPEBbILEHNUS 3/1ek-
TPMYECKMM COMPOTUBAEHMEM BennduHbl 1 k 10° Om. VI3mepuTenbHbIi MHCTPYMEHT AO/MKeH obecneunTb M3MepeHus npe-
pbiBaHWIA 3NEKTPUYECKON Lienu anTenbHOCTbIo 0T 10 MKC 0 100 bIKC C Lieflblo 06HapYXWUTb 06PbIB COEANHEHUS.
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0.2.5 Peructparop
Peructpatop [osxeH 3anucbiBaTb NepeMelleHvie 1 npuknagbiBaeMoe ycuane C TeYEHMEM BPEMEHU MPOXOXAEHUS
BO Bpems TecTa.

0.3 MNpouenypa ucnbiTaHusa

Ecnu nHoe He ykasaHo B cneuudmkaummn Ha NnpoayKT, npoueaypa UchbiTaHusa fo/mkHa ObiTe creaytoLei.

a) TecToBas NOANOXKa AO/MKHA BbITb IOMELLEHB HA OCHOBaHWM NPUCNOCO6IEHNSA 418 U3rnba crefyowmm o6pasom:

* M3HaYa/IbHO MaWiKkoil ycTaHaBNMBAlOTCSA MNPOBO/IOYHbIE BbIBOALI A1 BK/IOYEHWUS B MOC/efoBaTeslbHYI0 Liemnouky,
MCMOMb3YIOLLYIOCA A8 TeKyLMX W3MEPEHWIA 3M1EKTPUYECKOTo COMPOTUB/IEHUSA, 3aTeM MOAKIIYalTCA npoBofa K obHapy-
XUTENIO KPaTKOBPEMEHHbIX NPepbIBaHWIA:

e crefyet y6eamMTbCs, UTO LEHTPbl NOAAEepXMBatoWmMx pebep NpMcnoco6eHns HaxoaaTcs Ha OfMHAKOBOM paccTo-
AHUW OT LIeHTpa 13rnbatoLero MHCTpymeHTa (4S Mm + 0.5 mMm);

e TecToBas MNOA/OXKA YCTAHOB/EHA Ha WUCMblTaTe/lbHYl0 MallWHy NULEBOA CTOPOHON C MOBEPXHOCTHO MOHTUpYye-
MbIM KOMMOHEHTOM BHW3. TMoNOXeHWe TecTOBOW MOASIOKKA AO/DKHO ObiTb MOACTPOEHO Tak. YTOObl M3rMbatoLmnii UHCTPY-
MEHT OKasblBas1 BO3AeNCTBUE NO LIeHTPY NOASTOXKM:

* MNpuBeAs B KOHTAKT M3rnbatolmnii MHCTPYMEHT W MOAMOXKKY, crefyeT y6efuTbCs, UYTO W3rMbatoLMii MHCTPYMEHT
Haxo4mMTCA B LLEEHTPE MOASIOXKM.

MpumeuvyaHune — [N NOATBEPXKAEHNA NPUNOXKEHUS M3rMOAIOLLEr0 MHCTPYMEHTa K NOA/oXKe cnefyeT nogaep-
XaTtb ycunme nrnba nognoxkm Ha yposHe 1 H £ 0.1 H.

0) Moanoxka NPOAABMMBAETCA M3TMBAIOLMM WHCTPYMEHTOM [0 MOMEHTa O6HAPY)XEeHUs 3M1eKTPUUYeckoro obpbiBa.
3HayeHUsi BE/IMUMH MPUIOKEHHOM CW/bl, MEPEMELLEHNss U 3/IEKTPUYECKOTO COMPOTUB/IEHUS MOCNEfoBaTe/IbHOTO Coeau-
HEHVs 3anncbiBatoTCs.

c) MasiHoe coefHeHWe cunTaeTCs pPaspyLUEHHbIM B MOMEHT, Korga 6yAeT NoATBEPXKAEHA «Pa30MKHYTOCTb» Moc/e-
[loBaTe/bHOM Lenu. 3HaueHne NPOYHOCTM NP MOHOTOHHOM U3M16e B AaHHbI MOMEHT 3anucbiBaeTcs.

MpumeuyaHue — EcAM MHOE He ykazaHO B crieuyudmkaumn nNpoAyKTa, BEIMYMHA MaKCUMaslbHOro nepemelle-
HUS AO/KHA 6bITb 10 MM. McnbiTaHue cnefyeT NPekpaTuTb, eciiM NPUAAHHOM MEPeMELLEHNN He MPOUCXOAUT 3eKTpuyec-
KOro 06pbIBa UM He BUAHO paspyLUeHus.

0) B cnyuae HEOB6XOAMMOCTM MPOM3BOAWTCA OCMOTP MOBPEXAEHUS CoeAuHeHusi. Moc/ie NpoBepKu Crnocob paspy-
LUEHVA 3anMCbIBAETCS.

0.4 CKopoCTb NnepemMeLLeHus

Ecnu uHoe He ykasaHO B creuudukaumy NpoaykTa.CKOpoCTb NepeMeLleHnst Ao/mMkHa ObiTb BblbpaHa B Auanas3oHe oT
0,0083 mm/c go 0.1 mm/c (o1 0.5 MM/MUH A0 6 MM/MUH).

MpumMmeuyaHune — [paBuIbLHO BbiGpaHHAs CKOPOCTbL MEpPEMELLEHUs MPUBOAUT K PaspyLUeHU0 COeAMHEHUs 3a
BPEMEHHOI UHTEpPBasT OT HECKOJTbKUX [ECATKOB CEKYH/, [0 HECKOSbKUX MUHYT.
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MpunoxeHune E
(cnpaBouHoe)

Linknnyeckoe vcnbiTaHue Ha yaap CTaslbHbIM LAPUKOM

E.1 O6wue nonoxeHus

[leHHoe MpuoXeHne AeTasibHO OMUCbIBAET Npoueaypy NPOBEAEHUSA WCMbITAHUA Ha yAap CTaslbHbIM LLAapUKOM, Mpu-
BeLeHHyl B 7.4.2.

Linknnyeckoe wvcnbiTaHne Ha yAap CTaslbHbIM LUAPUKOM ABMSETCH YMPOLUEHHbIM UCMbITaHUEM A8 MOBEPXHOCTHO
MOHTMpPYEeMbIX KOMMnoHeHTOB BGA.LGA n OFN. ycTaHaBnMBaeMblX B MOPTaATUBHYK annapaTypy, ¥ UCNONb3YeTCsA Kak asib-
TepHaTMBa MWCNbITAHUIO Ha UMKAMdeckoe nageHve (ons cnabbix yaapos). [leHHOe wucnblTaHWe He MO03BOoMAET MNONy4UTb
OL|eHKY MPOYHOCTN CMOHTMPOBAHHbLIXHA N/laTe KOMMOHEHTOB, OAHAKO OHO MNO3BOJISET OCYLEeCTBUTb OTHOCUTESIbHYIO Cpas-
HUTENbHYIO OLIEHKY HA[eXXHOCTM MOHTaXa KOMMOHEHTOB, MoABepratoLLMXcs yaapam CTasibHOro najaloLlero wapuka.

E.2 Ycnosusi MOHTaxa NOBEPXHOCTHO MOHTMPYEMbIX KOMMOHEHTOB U NPUMEHSIEMbIE MaTepuasbl

MOHTaX KOMMOHEHTa 1 Matepuasnbl AO/MKHbI YAOBNETBOPATL TPEOOBaHMAM, U3M0XEHHbIM B 6.1. TonwmHa 1 martepu-
an TeCTOBOW MOAJ/OXKA AO/MKHbI ObITb TakMMK, YTOObLI NPV yaape, BbiI3BAHHOM NafeHVEM Luapuka, NoAM0XKa m3rmbanachb C
OONYyCTUMbIM PafMycoM KpvBK3HbI, HO He aedhopmupoBaniack. PekoMeHAoBaHHasi TO/LLMHA TECTOBOW MOAJ/MOXKM COCTaB-
nsaet 1.6 Mm. T. e. 60nbLUe, YEM NPU UCMbITAHUM Ha LUMKINYecKoe nageHune, onnucaHHoe B 7.4.2.

E.3 VcnbiTaTensHoe o6opyaoBaHmne

Lns  JocTukeHus Xopolueik MOBTOPSIEMOCTM UMCMbITaTe/lbHOe 060pyAOBaHME AO/MKHO VMETb BbICOKYHD TOYHOCTb
NO3NUMOHMPOBaHNA TOYKKM NageHua LWapuka. ﬂ.j‘lﬂ NnpoBepPKN CTabu/IbHOCTU CBOMCTB MeXaHW4yecKoro Hanps>XeHunsa, npu-
KnagblBaemMoro K ucnblTbiBa€MOMYy nNasdHOMY coOeAWHEeHWUo, C Le/iblo onpeneneHus CpOprI n amnantygbl MexaHn4eckoro
HanpshkeHus, xenaTenbHO MPOBECTV NpeABapuTeslbHOE WCMbITAHUME C MCMO/b30BaHWEM TEH304aTuMka, pasmelleHHOTo B
HernocpeACcTBEHHOI 6/IM30CTU OT NAasIHOTO COoeAMHEHs KOMMOHEHTA, NPOXOASLLEro UCTNbITaHME.

E.4 MNpoueaypa ncnbiTaHns

Kak nokasaHo Ha pucyHke E.1. NOBEPXHOCTHO MOHTUPYEMbIA KOMMOHEHT, YCTAHOB/IEHHbIA Ha TECTOBOW MOAJ/OXKE,
yaepXxvBaeTcs (QUKCUPYHOLWMUM ee MNpUcnocobsieHMeM B MOMOXKEHUWN NNLEBON MOBEPXHOCTbIO BHU3, a CTaslbHOM Luapuk
CcBOGOAHO NajaeT C 3a[aHHOl BbICOTbl HA TblIbHYKD CTOPOHY TECTOBOW NOAMOXKW. Touka NafeHus Llapuka Ans nosep-
XHOCTHO MOHTUPYEMbIX KOMMOHEHTOB O60MbLUIMX pa3MepoB BblGupaeTca 6amxe K nepudiepun KOMMOHEHTa, ABNSALLencs
Haubonee ys3BMMbIM A1 BO3HMKHOBEHWS MEXaHUYeCKMX MOBPEXAEHW MecToM. PaspylleHvne nasHoro coeAuHeHus
ob6HapyxunBaeTcs 06pbIBOM B MOC/eAoBaTe/lbHOW 3NeKTPUYECKol LEenn, Kak 3TO OTPaXeHO B MPWIOXKEHUW B. MNyTeM
MCNo/b30BaHNA Nprubopa, 3MepAIoLLEro afiekTpuyeckoe conpotmenexme (cm. 0.2.4).

Uuncno cBoboAHbIX NafeHuii Liapuka 0 MOMEHTa paspyLUeHns COeaUHEHNS 3annCbiBaeTCs.

[aHHoe ncnbiTaHve SABASeTCa UCnbiTaHWEM Ha BO34ENCTBUE NErKUM yAapoM.

7
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/

CranbHov wapuk v Komnodenr  Moanowxa
S

ZA]
\\
~ | 22 ] RN

YACPHADOOUIOE NOUIOKLY NPUCTIOSIBNCHAC

Pucynox E.1 — HuxnHueckoe ucnNuITaHne Ka RaNeHUe
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£.5 B3a/MOCBSI3b JaHHOTO MCMbITAHUA C UCMbITAHMEM Ha LMKMYeckoe nageHue (npumep)

CpaBHeHMe WCMbITaHUi Ha LMKIMYeckoe nafeHve 1 Ha UMKAMYEeCKuii yaap cTtasibHbIM LWapukom 6biio caenaHo Aans
pas3niMyHbIX MaTepunasioB KOHLUEBbLIX BbIBOLOB W CM/IaBOB, UCMOMb3YEMbIX B KayecTBe npunos, ansa kopnyca QFN c 64 BbiBo-
AamMu 1 ¢ warom BbiBogoB 0.5 MM. CMOHTMPOBAHHOIO Ha NoAJ/1IoxKe M3 matepuana FR-4. TonwwmHol 1.6 mm. Kak nokasa Ho Ha
pucyHke E.2. cpaBHMBanoCb KONMYECTBO NajeHuii A0 MOMEHTa paspyLUueHus MasHbIX COeAuHeHWid. Mexay ABYyMS Tunamu
MCMbITaHW HabAganach yCcToiumBas Koppenauums.

tan*BCLL> MaAEHN CTTIbIKOTO UNLISICB
[0 HACTYTVIEHWIA MOMBHT* PE3pauoMIAs
a8

2 y=0,1878x + 1,788

R’ =098 A .
15 7
10 ,y

o 20 4 & Ko 0 12
KOomm4ecTBo LKMMHSOMX NaaeHuin
[0 HCTyTI/IEHVIE MOMEHTY POAAOMbI

Ycnosus
VicnbiTaHue Ha UMKIMyeckoe nageHuve: Boicota nageHns — 0.75 M.
VcnbiTaHne nafieHeM CTaslbHOrO LWapuka: macca wapuka — 10 r. BbicoTa nageHus — 1.5 m.

PucyHok E.2 — CpaBHeHMe LMKIMYECKOro UCTIbITaHUs Ha NafeHne U LUKIMYECKOro UCMbITaHus
Ha yap CTa/lbHbIM LLIAPUKOM
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MpunoxeHune F
(cnpaBouHoe)

VicnbiTaHve NPOYHOCTU Ha OTPbLIB
F.1 O6wme nonoxeHus

[aHHoe npuwioxeHne AeTanbHO OMUCbIBAET Npoueaypy NPOBEAEHWUS WCMbITAHUS MPOYHOCTU HA OTPbIB, MpUBELEH-
Hylo a 7.5.1.
F.2 Mpoueaypa ncnbiTaHwmi
Mpoueaypa ncnbiTaHUsA onmcaHa HUxXe.

a) [MMepep ncnbiTaHem obpasel, AO/MKEeH ObITb BbigepXaH B CTaHAAPTHbIX aTMOCHEpHbIX YCIOBUAX, Kak OnucaHo B
5.3 ctaHgapta M3K 60068-1. a TeyeHne 6onee 4 4. McnbiTaHWe AO0/MKHO MPOBOAWTLCSA NOCAE MPOBEAEHUS MPOBEPKU KOM-
NMOHeHTa.

b) TecToBas Nofnoxka AO/mMKHa ObiTb 3acdmMKcMpoBaHa Ha 060pyAOBaHWUM 1S NPOBEAEHUS UCMbITaHUA MPOYHOCTU
Ha OTpbIB, Kak NoKka3aHo Ha pucyHke F.I.

MpumMmedaHune — [pu 3aKpenneHN TECTOBOI MOAMOKKA BbIBOA, MOANEXALMIA UCTbITAHWIO, AO/MKEH ObiTb 3a-
(PUKCUPOBaAH B LIEHTPE KPEnexHoro npucrnoco6ieHnst NOASIOKKA TakuM 06pa3oM, YTo6bl OH Gbl MepneHaVKyNsipeH Kpe-
NeXHOMY Np1crnoco6ieHunto BbIBOAA.

c) BblBof chvkcupyeTcs B NpUcnoco6ieHn 060pyAoBaHusa ANnst UCMbITaHWS MPOYHOCTY Ha OTPbIB.

MpumeyvyaHnsna

1 Oco6oe BHUMaHWe creayeT yaenuTb Ha HeAoNylleHMe MeXaHUUYeCKMX, TEPMUYECKUX W XMMUYECKUX BO3AeCTBuii
Ha nasHoe coefiMHeHWe MeX/y BbIBOAOM M KOHTAKTHOM NoLLaaxkoit B cnydae, ecnu TpebyeTcs OTAeNeHne BbiBoAa OT KOp-
nyca KOMMOHeHTa.

2 Cnocob KpenseHuna TEeCTOBOWA NnoA/10KKN, OTHOCUTENIbHOE NOJI0XKEeHUEe KpenexHoro I'IpVICI'IOCO6]'IeHI/IFI N BbiBOJA
AO0JKHbI 6bITb 3anncaHsbl.

3 Korga BbiBOA 3adMKCMpOBaH B MPUCMOCO6/EHNM, CO3AAlOLEM YCWUME Ha OTpbiB, 0co60e BHUMaHue cneayet
06paTtnTb Ha HeAONYLLEHNE NPUMNOXEHNS K COEIMHEHUIO CKPYUMBALOLLEN UM CTMBAIOLLEN CUMbI.

d) CkopocTb nogbema MNpUCMNOCOG/EHNS AN UCMbITaHUA AOMKHB ObiTb BbiGpaHa W3 CredylolyX PekoMeHAoBaH-

HbIX 3HauyeHwuii: 0.0167 mm/c (1.0 mm/mMuH), 0.033 mm/c (2.0 mm/mMuH). 0.063 mm/c (5.0 mm/MuH), 0,167 mm/c (10 MM/MUH).
0.333 mm/c (20 Mm/MurH). CKOpOCTb NOAbEMA A0/MKHA ObITb YKa3aHa B onvcaHmmn npubopa.

MpumMmedyaHune — CKOPOCTb MogbeMa [O/MKHA 6biTb BblibpaHa Tak. YTO6bl paspylleHne CoefUHEeHUs! MPOUCXO-
[UN0 32 BPEMEHHOI WHTEepBa/l OT HECKO/IbKUX AECATXOB CEeKyHA, [0 HECKONIbKUX MWHYT, HauuHash OT MOMEeHTa Hadasa
nogbema.

e) TsHYTb BbIBOA YCTAHOB/IEHHOrO KOMMOHEHTAa CO CKOPOCTbIO COFJTacHO MyHKTY 6)40 paspyLUueHUsi COeAVHEHMS.
3HaueHne MakCUMasIbHO NPUNOXEHHO CUbl, MPU KOTOPOI NPOUCXOANT paspyLLUEHNE, 3aNUCLIBAETCS.

MpumeyvyaHne — lNpu 3anucax 3HAYEHUA N3MEHEHUIA I'IpW'IO)KeHHOI‘/JI Ha OTPbIB CU/bl TakKXe XXenartesibHO 3anu-
caTb U3MeHeHne nepemMeLlleHna ona HeCKO/IbKMX ToOYEeK pAaoM C coeanHeHneMm.

N MonoxeHne Npu paspyLeHn coeguHeHns n cnocob paspyLleHmns Takke nogsexar 3annucu.
Hur 0apnexe yevnus

Boiney, IKylnas:
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PucyHok F.1 — VcnbiTaHne npoyHoCTH
OTpbIB

Ha

Mpucnocobrenve BNA KE2NCSHUA NCINCHLN
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Mpunoxexne O
(cnpaBo4Hoe)

VicnbiTaHWe Ha conpoTUBIEHME NON3YYEeCTuU

G.1 O6Lme NoMoXeHUs

[aHHoe npunoxeHve AeTaslbHO ONUCbIBAET Mpoueaypy NPOBEAEHUSA UCMbITaHWA NPOYHOCTM Ha OTPbIB, MpUBELEH-
Hyl0 B 7.S5.2.

G.2 Mpoueaype ucnbiTaHwui

McnbiTaHne NpoBOAMTCA C MCMOJIb30BaHWEM CheuuanbHOro 060pyA0BaHUS 1 OCHACTKM B COOTBETCTBUM CO creayto-
Lie npoueaypoil.

B) O6paseLl, nognexalluii ucnbiTaHUo, Nocne NpeasapuTeNIbHON NOArOTOBKN AO/MKEH BbiTb OCMOTPEH BU3YaslbHO.

b) W3meputenbHas uenb AN OCYLWECTBNEHWA KOHTPONSA 3a MoALepXaHWem HEenpepbIBHOCTU 3MeKTPUYECcKoro coe-
OVNHEHUS MMeeT MOAK/IYEHNe MNOMOXUTENbHOM KNeMMOWM K KOHTakTHOM niowagke OTAeNbHO OT BblBOAA KOMMOHEHTa, Ha
paccTosiHuM He MeHee 10 MM OT Hero. OTpuuatenbHas K1emma noAkIYaeTcss K NprcnocobeHnto ¢ rpysoM, yaepxvsato-
LLleMy BbIBOA.

c) TecToBas NOA/NOXKE YCTaHaB/IMBAETCA Ha CreunasbHON OCHACTKe A7 NMPOBEeAEHWsT UCMbITaHWsA Ha COnpoTuBIe-
HVe Non3yyecTy.

MpunmeyvaHune 1 — TecToBas NOASIOKKA 3aKPENISAETCA Ha OCHaCTKe Tak. YTOObI no,u,ne»(aw,mﬁ NcnblTaHNKO Bbl-

BOJ, HaxoAW/ICA MO LEHTPY npucnocobnieHns ans ero gumkcauum, U 4Tobbl NpoAosibHast OCb BbIBOAA COBMadasia C LeHTpasib-
HOW OCb0 NPUCNOCOGIEHNS.

O) Ecnu uHoe He ykasaHo B crmeuudpukauum Ha MpoayKT, TECTOBasi MOAJIOXKA YCTaHAB/MBAETCS B TemnepaTypHOit
kamepe. TemnepaTypa B kKamMepe 40o/hkHa COOTBETCTBOBATL TEMMEPATYPE, ykazaHHOW BCOOTBETCTBYIOWMX CTaHAApTax.

MpumeuaHune 2 — TemnepaTypa, ykasaHHas B COOTBETCTBYIOLMX CTaHAapTax, AO/DKHA ObiTb HWKEe Benuyu-
Hbl TEMNEPaTYpPHOI CTONKOCTN TECTOBOMN NOAMOXKN.

MpumMmedaHune 3 — CneayeT 06paTUTb BHUMaHME Ha UCKNOYEHME XMMMUYECKOro, TEPMUYECKOro WM MexaHu-
UECKOro BO3/eiCTBMIA Ha CoeIMHEHNE BbIBO/IA U KOHTAKTHOM N/OLWAAKN.

MpumMmeuaHne 4 — Cnocob KpenneHust TECTOBOW NOAMOXKM, B3aMMHOE MOJIOKEHUE KPEenexHoro npucrnoco6-
NEHVS U UCMbITYEMOro CoeANHEHNS [O/MKHbI BbITb 3anMcaHsbl.

e) Cxema ucnblTaHnii NokasaHa Ha pucyHke G.1.

r fanveny Npunos 8=isca
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' Npucnacabnenme I *}- ________ Npnenacobrenne
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PucyHok G.1 — VicnblTaHne Ha ConpoTUB/IEHME NOM3YYECTH
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N K BblBOAY KOMMOHEHTa NPUKIaAbIBAETCS CUNa BEMYMHONW, YKasaHHOW B cneuudpmkaummn. Fpy3 ¢ 3apaHee onpege-
NEHHOI Maccoii UCMoNb3yeTcs A/ NPUMIOXKEHNST K BbIBOAY CWUbl TPEGYEMOli BefMuMHbl. TOYHOCTL BENMUMHBI MPUKNagbl-
BaeMoii CU/bl AOMHKHA NOAAEPXKMBATLCS HA YPOBHE He Xyxe t1 %.

MpumMmeuvaHune 5 —CneayeT NPUHATL Mepbl AN UCKIOUEHUS KAcaHWsi BbIBOAA, py3a C NpUCMocoG/ieHnem 1
VHBIMW NpeaMeTamu, PacrnofIoKEHHbIMI B KaMepe.

MpuMmeuyaHune 6 — Mpyu ycTaHOBMIEHHOM Ha NPUCMOCOG/IEHNE TpPy3e CreayeT WUCKIOUUTL NPUMIOXKEHWE Ka-
KNX-NTN60 AUHAMUYECKMX BO3AECTBUA Ha TECTOBYIO NOAOXKKY.

MpumMmeuvaHue 7 — MNpu BbiGope Noaxoasilel BenMuMHbI Npunaraemoli cuibl (Macchl rpysa) Haubonee paum-
OHa/IbHO HauaTb UCMbITAHWE C NPUIOXEHWEM HaubonbLiel cunbl (T. e. 90 % OT npefena NPOYHOCTV HA Pa3pbIB CoeAnHe-
HUS). NMPUHUMas B paccMOTpeHue pe3y/ibTaTbl UCMbITaHWK MPOYHOCT HA OTPLIB U Ha COMPOTMB/IEHWE MOM3Yy4YecTi, BbiGOP
CWUMbl MEHbLUEN BENMUMHBI XeNnaTeslbHO OCYLeCTBUTb, MCMOMb3ysl rpaduK, MOCTPOEHHbI B /lorapugMmuueckom maclutabe
[LNS1 3KCTPANONALUMK, NYTEM YMEHBLLEHUS BE/TMUMHBI NPUKAALIBAEMO CUMbI, ONPeAeNSieMOii IMHIUENR Ha rpadouke.

L) BKOUNTb UCTOUHVK NUTAHKS U U3MEPUTE/IbHOE 060PYA0OBaHNE U HaYaTb U3MEpPEHNE.
h) 3anucaTb Bpems, Npoluejllee OT MOMEHTA Hauyana MPUIOKEHUS HArpy3ku 1 4O MOMEHTa paspylleHus coeauHe-
HUS.

|) 3anucartb NosIoXeHWe 1 Cnocob paspyLleHnsa ncnblTbiBa€MOro coeuHeHus.

MpumedvyaHune 8 — lMepen HavyasloM WCNbITaHUS cnepyeT yb6eanMTbCA B paboTOCMOCOOHOCTM 060pYyAOBaHUS Y
N3MEPUTENLHOI CXeMbl, KOTOPYH cfiegyeT BK/UUTb Mepes NpPoBeAeHWEM WCMbITaHUsi Ha COMPOTUB/IEHWE MOM3YYecTn, U
NPOBECTW MPOBEPKY LLESIOCTHOCTU 3MEKTPUYECKOrO COEAMHEHUs! [0 MOMEHTA MOABELUMBAHUA rpy3a U NpU YCroBUW OTCYT-
CTBUS N0GbIX BHELLHWX MEXaHUYECKUX YCUINIA, MPUIOXKEHHbBIX K COEAVHEHUIO.
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Mpunoxexne H
(cnpaBou4HoE)

MeTop, OLEeHKM SIBfIeHUst NogbeMa rasTesn Npunos A4ss NasiHoro coeAyHeHUsl KOMMOHEHTA,
MOHTVPYEMOr0 B OTBEPCTUS

H.1 O6wme nonoxeHus

[aHHoe npunoxeHne onuCbiIBaeT METOA OLEHKW AB/EHWUA Mogbema raiiteny A8 KOMMOHEHTOB C BblBOAAMW AN1A
MOHTaxa naiikoil B 0TBepcTue.

Kak nokasaHo Ha pucyHke H.1. cywecTByOT TPy TUNa nogbemMa rastesiv npunos:

* MOABLEM rasTesin Mexay BbIBOLOM U NPUMNOEM:

e NOABLEM ranTesIM MeXAy ranTesibio U KOHTaKTHOW N0LLaAKO;

e OTC/I0EHME MeXAY KOHTaKTHOM naoLaakoli n nnaToi.

MpuMeuyaHune — [aHHbIi METOA CNYXWT AN OLEHKU DOPMMPOBaHUS SIBMIEHUA Nogbema ranteny npunos m o06-
pasytolierocsi Npu 3ToM 06pbiBA 3/1EKTPUYECKOW Uenu ANs YCTAaHOB/EHHbIX COYEeTaHWi KOMMOHeHTa, MPUNosi M MOAJIOXKKN.
AneKkTpuyecknii 06pbIB YacTo HabnogaeTcs a cnydae, Korga CyllecTByeT NoAbeM ranteny Mexay KOHTaKTHOW N/ioLaakoi
¥ nNaTtoit. Ans o6HapyxeHns 06pbiBa PEKOMEH/YETCS MOCTOSAHHO NMPOBOAUTL OLIEHKY COCTOSIHWS MPOBOAMMOCTM LieMnu.
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PucyHok H.1 — fABneHve nogbema rantenu nasHoro CoeguHeHus

H.2 Ha6nogeHne sBneHus nogbemMa rasitenn npunos

Mogbem rantenu MoxeT HabnAaTbCA C MOMOLLBIO BM3YyaslbHOTO OCMOTPA C MCMO/Ib30BAHWEM YBEINUUTENIbHOTO
cTekna nof yrnom 10* — 30* K NOBEPXHOCTW TECTOBOV MOAJIOXKW. XKenaTeflbHO 3anucbiBaTb CTaTyCc NpPOsIBNIeHUs Nogbe-
Ma rasitenu Npunos HesameAIMTeNbHO NOC/1e MOHTaXa KOMMNOHEHTOB Ha TECTOBOV NOAJ/0XKE.

H.3 OueHka HenpepbIBHOCTU 3/1IEKTPUYECKOTO COeMHEHNS

3nekTpuyecknii 06pbIB B NasHOM COEAVHEHUW MPOBEPAETCA NyTEM OLEHKM LIeSIOCTHOCTU M NPOBOAMMOCTU 3/1ek-
TPUYECKOro COeAVHEHUs [0 W Mocne NpoBeAeHUs Npouefypbl YCKOPEHHON NOArOTOBKM K UCMbITAHWIO, Kak onucaHo B 6.3.
dnekTpuyeckunii 06pbIB B NasgHOM COeAVHEHWM O6GHapyXMBaeTCsl kak OOpbiB B MOC/EfOBaTE/IbHON M3MepUTEeNbHOW Lenw,
Kak nokasaHo Ha pucyHke H.2. ¢ ncnonb3oBaHnem npubopa Ans n3mMepeHns 3NeKTpuyeckoro conpotuenexus {cm. 0.2.4).
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Peructpatop
COMPOTUN. YH'MIA
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PucyHok H.2 — Mpumep cxembl AN NPOBEAEHNS UCTbITAHWIA HA HANMUKE 3NEKTPUYECKOTO COeAUHEHNs
B MeCTe Naiiku ans ycTpoincTB ¢ BbIBOAAMU, MOHTUPYEMBLIMU B OTBEPCTUS
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Mpunoxenue A
(cnpaBo4Hoe)

CBefiEHNs1 0 COOTBETCTBUM CChINIOYHbIX MEX/AYHAPOAHbIX CTaHAAPTOB CCbIIOYHLIM HALMOHAIbHbIM
cTaHgapTam Poccuiickoil defepaumm 1 AeliCTBYIOLMM B 3TOM KauyeCcTBe MeXrocyaapCTBEeHHbIM

Tabnuue gal

cTaHgapTam

O6o>matienne ccolyio|Horo Crenexb O603HayeHve 1 ManblenoeaHHe COOTBETCTBYIOLLErO HALMOHA/IbHOIO CTaHjapTa
MeXAyHapoAHOro ctaHAapTa | CoOOTBETCTBUS

M3K 60068-1:1908 MOO FOCT 28198—89 (M3K 68-1—88) «OCHOBHble MeToAbl WCMbITAHUA Ha
BO3AeicTBMe BHeLWHMX hakTopoB. YacTb 1. O6LLMe NONOXEHUS U PyKOBOA-
CTBO»

M3K 60068-2-2 0T FOCT P M3K 60068-2-2—2009 «M/cnbiTaHNsi Ha BO3AENCTBME BHELUHUX
chakTopos. YacTb 2-2. VicnbiTanus. McnbitaHne B. Cyxoe Tenno»

M3K 60068-2-14 MO0 FOCT 28209-89 (M3K 66-2-14—84) «OCHOBHble METOAb! UCMbITaHW Ha
BO3JeNCTBME BHeLWHMX aktopoB. YecTb 2. WcnbiTaHusa. McnbiTaHme N:
CmMeHa Temneparypbi»

M3K 60068-2-78 0T FOCT P M3K 60068-2-76—2009 «W/cnbiTaHns Ha BO3AENCTBME BHELUHMX
(pakTopoB. Yactb 2-78. VcnbiTanus. cnbiTaHne Cab: BnaxHoe Tensno, no-
CTOSIHHBIV peXnm»

M3K 60194 NEO FOCT P 53386—2009 «[lMnatbl neyaTHble. TepMUHbI 1 onpeaeneHuns»

M3K 61188-5 — 0

M3K 61249-2-7 MOO FOCT 26246.7—89 (M3K 249-2-7—87} «Matepuan 3anekTpou3onsaumoH-
HbI )ONBIMPOEBHHbLI HOPMWMPOBAHHON TOpPHOYeCcTM A1 MeyaTHbIX naat Ha
OCHOBa Le/I/II0/I03HOM  Bymarn, nponuTaHHOl (PEHOMbHLIM  CBSA3YIOLWMM
(BepTUKasIbHbI METOZ ropeHnst). TexHUYeckre yCcroBus»

M3K 61760-1 — )

M3K 62137-1-1:2007 NEO FOCT 20.57.406—81 «KomnnekcHas cucTtema KOHTPO/IA KadecTsa.
M3penns 3neKTPOHHOW TEXHWKW, KBAHTOBOWN 3/IEKTPOHUKN U 31EKTPOTEXHU-
yeckme. MeToabl NCNbITaHWI»

M3K 62137-1-2:2007 NEO FOCT 20.57.406—81 «KomnnekcHas cucTemMa KOHTPO/IA KayecTsa.
M3penns 3neKTPOHHOW TEXHWKW, KBAHTOBOWN 3/IEKTPOHUKN U 31EKTPOTEXHU-
yeckme. MeToabl NCNbITaHWI»

M3K 62137-1-3:2008 NEO FOCT 20.57.406—81 «KomnnekcHas cucTtemMa KOHTPO/IA KayecTsa.
M3penns 3neKTPOHHOW TEXHWKW, KBAHTOBOWN S/IEKTPOHUKU U 3M1EKTPOTEXHU-
yeckme. MeToabl NCNbITaHWI»

M3K 62137-1-4:2009 NEO FOCT 20.57.406—81 «KomnnekcHas cucTemMa KOHTPO/IA KayecTsa.
M3penns 3neKTPOHHOW TEXHWKW, KBAHTOBOWM S/IEKTPOHUKM U 31EKTPOTEXHU-
yeckue. MeToabl NCNbITaHWI»

M3K 62137-1-8:2009 NEO FOCT 20.57.406—81 «KomnnekcHas cucTeMa KOHTPO/A KayecTsa.

M3penusa SﬂeKTPOHHOVI TEXHWKW, KBAHTOBOI SJIEKTPOHUKN N 3/TEKTPOTEXHU-
yeckve. Metofpbl UCMbITaHN»

OTBETCTBUA CTaHAaPTOB!:

* FOT — MAeHTNYHblE CTaHAApPThI.
- MOD — moancunumpoBaHHble cTaHaapThbl.
* NEQ—HeaKBMBasIEHTHbIE CTaHAAPThI.

* COOTBETCTBYIOLMIA HBLUMOHB/IbHBI CTaHAAPT OTCYTCTBYET. [lo ero yTBEPXAEHWS PeKoMeHAyeTcsl WCMosb30-
BaTb MEPeBOj Ha PYCCKWI S3blK AAHHOTO MEX/AyHapoAHOro crtaHgapTta. MepeBoj AaHHOrO0 MexAyHapoAHoro cTaHaapTa
HaxoauTcs B ®efiepasibHOM MHADOPMALMOHHOM (POH/1E TEXHUUECKUX PErfTaMEHTOB U CTaH4aPTOB.

MpunmevyaHne — B HaCTOHU.I,eVI Taﬁl'IVILl,e MCnosib3oBaHbl cnegywuine ycnoBHbIe 0603Ha4YeHNss CTeneHn co-
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Bruénnorpadums

VcnbiTaHne Ha BO3AeicTBUe BHELLHMX hakTopoB. YacTb 1. O6LLme NonoXKeHNs 1 pyKoBOACTBO
(Environmental testing— Part f: General and guidance)

VcnbiTaHua Ha Bo3aeiicTBue BHeLLHMX hakTopoB. YacTb 2. Vicnbitanus. Vicnbitanne B: Cyxoi
Harpes (Environmental testing — Part 2-2: Teats — Test B: Dry heat)

VcnbiTaHUst Ha BO34eNCTBMNE BHELWHMX (hakTopoB. YacTs 2-14. VcnbiTaHus. McnbiTaHne N: Cve-

Ha TemnepaTypsbl (Environmentaltestmg — Part2-14: Testa — TastN: Changeottemperature)
VcnbiTaHne Ha BO3AeliCcTBUE BHELLHMX hakTopoB. YacTb 2-76. VcnbiTaHus. VcnbiTaHne Cab.
BnaxHblli Harpes, yctaHoBuBLMiica pexuM (EnuronTten/s/ testing — Part 2-78; Teats — Test

Cab: Damp heat, steady state)

TexHoM0rMss NOBEPXHOCTHOrO MOHTaxa. YacTb 1. CTaHAapTHbI MEeTof COCTBEMEHWS TexHuyec-
KAX YCNOBWIA HE KOMMOHEHTbl, MOHTMpPyeMble Ha noBepxHocTM nnaT {Surface mounting
technology — Part 1. Standard method (or the specification of surface mounting components
fSMDs))

VcnbiTaHMe He [0MTOBEYHOCTb M BO3AENCTBME OKpYXarllein cpefbl. MeToabl UCMbITaHWsa nevart-
HbIX N/1aT MOBEPXHOCTHOrO MOHTaXa [A/19 KOPMyCOB KOHTaKTHOro martpuyHoro tuna FBGA. BGA.
FLGA. LGA. SON wun OFN (Environmental and endurance testing—Test methods for
surface-mount boards of area array type packages FBGA. BGA. FLGA. LGA. SON and OFN)

YK 621.396:69:006.354 OKC 31.190 202

Kntouesble cnosa: TexHONOrns C60pKI/I I/l3p,e}'ll/ll7l ANNEKTPOHUKN; NasiHble COeAVNHEHWUA: 3KOJSIorn4yeckne n pecyp-
CHble ncnbiTaHnA; PykoBOACTBO MO Bbl60py; HaAeXHOCTb NasHbIX COE,CI.I/IHEHI/IVI Pa3INYHbIX CbOpM N TUNOB; 3N1eK-

TPOHHbIE KOMIMOHEHTHI,

MOHTUPYEMbIE NO TEXHO/I0TUN MNOBEPXHOCTHOIO MOHTaXKa (SMD); KOMIMOHEHTbI C

MaTpuyHbIMM BbiBOAaMWN; KOMMNOHEHTbLI C BbiBO4aMW, MOHTUPYEMbIMWN B OTBEPCTUA C MUCNOJ/Ib30OBaAHUEM Mpunos
M3 Cn/1aBOB pPas3/IMyYHOro coctaBa

Pepaktop T.C. Hukndoposa
TexHuueckuii pegaktop 8.H. Mpycakosa
Koppektop E.[. OynbHeae
KomnbloTepHas Bepctka OJJ- UepenkoBoii

CpnaHo B Ha6op 09.04.2014. MognucaHo B noyatb 22.0S.2014. dopmar 60 > 84" MapHuUTypa Apua.

Yen. neu. n. 4.05. Yu.-nag. n. 4.80. Tupax 60 am. 3ak. 2120.

M3paHo 1 oTneyartaHo Bo ®IrYM «CTAHAAPTUK®OPM». 123995 MockBa. [paHaTHbIi nep.. 4.

Elec.ru

www gosbnfo.ru mfo@oosbnfo.ru

OnekTpoTexHuyeckas bubnuorteka Elec.ru


mailto:mfo@90sbnfo.ru
https://www.elec.ru



