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MNpegncnosne

1 MOATrOTOBJIEH HerocypapcTBeHHbIM 06pa3oBaTesibHbIM YacTHbIM yupexaeHuem «Hoas WHxe-
HepHasa Wkona» (HOYY «HWLW>») Ha ocHOBe ohuLManbHOro NepeBoAa Ha PYCCKUiA A3blK aHT/I053bI4HON BEp-
CUM yKa3aHHOro B NyHKTe 4 cTaHAapTa, KOTopblil BbiNOHeH Poccuiickoil komuccueli akcneptos M3K/TK 91. u
depepanbHbIM roCyAapCTBEHHBIM YHUTAPHBIM NpeanpuatTueM «Bcepoccuinckuini HayyHo-nccnepoBaTenbCkuii
WHCTUTYT CTaHgaptusaunu n ceptudumkaymm B MawmnHocTpoeHumn» («<BHUMHMALL »)

2 BHECEH TexHuyeckum kKomuTeToM no ctaHgaptusauumn TK-420 «ba3oBble Hecylne KOHCTPYKLUH,
neyaTHble NaaTtbl, C60pPKa N MOHTaX 3/IEKTPOHHbIX MOAyNei»

3 YTBEPX/JEH 1 BBEJEH B IEVCTBWE Mpukasom ®efepanbHOro areHTCTBA N0 TEXHUYECKOMY pe-
rynupoBaHunio u metponormuy ot 10 Hos6pa 2015 . N 1739-cT

4 HacToAwwniA cTaHgapT MAEHTUYEH MexayHapogHoMmy cTaHgapty M3K 60068-2-20:2008 «McnbiTa-
HMe Ha BO3JeNCcTBME BHEWHMUX hakTopoB. YacTb 2-20. VcnbiTaHus. WcnbiTaHne T: MeToAbl UCNbITAHUS Ha
naseMocTb W CTOMKOCTb K BO3AeiCTBMIO Harpesa nNpu naike ycTPoOWCTB C COeAWHUTENbHBIMWU NPOBOAAMMU»
(IEC 60068-2-20:2008 «Environmental testing — Part 2-20: Tests — Test T: Test methods for solderability and
resistance tosoldering heat of devices with leads». IDT)

Mpu npumMeHeHUn HacToAWEero cTaHjaprta PeKoOMeHAyeTCcs UCN0/b30BaTb BMECTO CCbINIOUHbIX MeXAy-
HapoAHbIX CTaHAAPTOB COOTBETCTBYOLME UM HaLMOHabHble CTaHAapTbl, CBEAEHNA O KOTOPbIX NPUBEAEHbI B
OOMOMTHUTENBHOM NpunoxexHnn JA

5 BBEJEH BIEPBbIE

MpaBuna npuMeHeHNs HacTOsLWero craHgapTa ycTaHosneHbl B FTOCT P 1.0—2012 (pasgen 8).
MHdopmauns 06 n3sMeHeHnAX K HacTosLLeMy cTaHfapTy nybnvkyeTcs B eXerofHom (Mo COCTOSAHUIO Ha
1 AaHBaps TeKyLlero roga) vHgopMauuoHHOM yka3aTene «HaunoHanbHble cTaHgapThi». @ 0ULNasbHbINA
TEeKCT W3MEHEeHWdi W MNOonpaBoOK — B EXEMEeCSAYHOM WH(OopMaLMOHHOM YKasaTene «HauvoHanbHble
cTaHgapTbi». Bcnyyae nepecMoTpa (3aMeHbl) UM OTMEHbI HACT OALLLEro cTaHgapTa cooTBeTCTBYyLee
yBefjomneHne byaeT onybimkoBaHo B 6amkaliliem BbIMyCKe eXCMBCAY/I0ro MHDOPMaLMOHHOIO yKasaTens
«HauunoHranbHble cTaHgapThi». CoOTBeTCTBYLWan MHdopmaLus, ysefJoMIeHe n TeKCT bipa3meLyaoTcs
Takxe B MH(OPMaLMOHHOW cucTeme 06LLEero nonb3oBaHus — Ha ouUUMabHOM caiTe dPeaepanbHOro
areHTCcTBa N0 TEeXHUYECKOMY PeryMpoBaHuio u MeTposioruv B ceTun NHTepHeT (www.gost.ru)

© CraHgapTuHopm. 2016

HacToswmii cTtaHAapT He MOXeT GbITb MOJIHOCTbIO UM YACTUYHO BOCMPOU3BEAEH, TPAXVNPOBaH U pac-
npocTpaHeH B KauecTBe 0hMLManbLHOr0 n3ganus 6e3 paspelleHns deaepanbHOro areHTCTBa No TEXHNYECKo-
My peryiupoBaHuio n MeTponoruu
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HALULWOHANBbHBN CTAHAOAPT POCCUIMCKOMN GELEPALMUMN

NCMNbITAHNA HA BO3,£I,EI7ICTBI/IE BHEWHWNX ®AKTOPOB
YacTb 2-20

NcnbiTaHua
NcnbiTaHne T. MeToabl UCNbITAHUS HA NaseMOCTb U CTOMKOCTb K BO34ENCTBUIO HarpeBa npu naike
YCTPOCTB C COEAUHUTENNbHBIMUW NPOBOAAMMU

Environmental testing. Part 2-20. Tests. Test T: Test methods for solderability and resistance to sotdering heat of devices
with leads

[ata BBegeHna —2016—08—~01

1 O6nacTb NpPUMeEHeHUs

B HacToslweM cTaHfapTe NpuBeAeHoO ucnbiTaHne T. NPOBOAMMOE C YCTPONCTBAMU, UMEKOLNMUN BbIBOAbI.
McnbiTaHns MecT naiku s ycTPONCTB NOBEPXHOCTHOrO MoHTaxa (SMD) npusegeHsbl B (2].

B HacToslleM cTaHAapTe yCTaHOB/IEHbI NpoLeAypbl onpeAeneHns nagsemMocTu, yCTONYNBOCTM K HarpeBy
B npouecce nainku npyu UCNoNb30BaHUM NPUNOEB, ABNAOLWMNXCA IBTEKTUYECKMMMU UAN NOYTU IBTEKTUYECKUMU
cnnasamu 0n10Ba co CBMHUOM (Pb) nnu cnnasamu, He cofepxaliumMmu CBUHEL,.

Mpoueaypbl, yCTaHOB/IEHHbIE B HACTOSILLEM CTaHAapTe, BKAOYAT MeToAbl NPOBeAEeHUs UCMNbITaHuii B
BaHHE C NPUMOEM U C NPUMEHEHMEM Nas/ibHUKA.

Llenbto HacToswero craHgapta sBnsetcs obecrneyeHme COOTBETCTBMA NasemMoCTV BbiBOAA WAN KOH-
TakTa KOMMNOHEeHTa AeiCcTByWOLWMUM TPpebGOBaHMAM K COEAUHEHUSIM Nalikoi, N3n0XeHHbIM B M3K 61191-3 un
M3K 61191-4. Kpome TOro, HacTosAlWMA cTaHfapT oroBapusaeT MeToAbl NPOBELEHWUS UCMbITAHWA, KOTOpble
Nno3BONAT NOATBEPANTL, YTO KOPMYC KOMMNOHEHTA BbIAEPXUT TEMMOBYIO HArpy3sky, KOTOpoil oH 6yaeT noasep-
ratbCcs nNpw naike.

MpumeuaHne — MHdopmaumsa o BPEMEHN 1 CUME CMAYMBAHNA MOXET BbITb MOJTyHeHa NPU UCTILITAHWSX MyTem
6anaHca cMaunsaHus. Cm. (1} (MeToa ucnbiTaHns B BaHHe € npunoem) u (3] (MeToA ucnbiTaHua B BaHHe C Npunoem u 06-
LM MeTo/ Nanku 4151 KOMMOHEHTOB NOBEPXHOCTHOTO MOHTaXa).

2 HopmartuBHbIe CCbISIKA

CTaHAapTbl, CCbI/IKNW Ha KOTOpPble nepevyuncrieHbl HWxe, obs3aTesibHbl MPU NPUMEHEHUN HACTOALLErO
cTaHgapTa. [Ansa 4atupoBaHHbIX CCbIJIOK MPUMEHSAIOT TO/IbKO YKas3aHHoe nsgaHve. na HegaTUpoBaHHbIX CCbl-
NOK NPUMEHSAIOT nocnegHee n3gaHne cCbi/IOYHOro cTaHaapTa (Bknw4vas nobble M3MeHeHus).

M3K 60068-1 McnbiTaHMA Ha BO3AENCTBME BHELWHMX (hakTopoB. YacTb 1. O6LME NONOXEHNS U PYKO-
BogcTBO (IEC 60068-1. Environmental testing — Part 1: General and guidance)

M3K 60068-2-2 VcnbiTaHUA Ha BO3AelicTBME BHELWHMUX hakTopoB. YacTb 2-2: VcnbiTaHnsa. McnbiTaHna
B: cyxoe Tenno (IEC 60068-2-2. Environmental testing — Part 2-2: Tests — Tests B: Dry heat)

M3K 60068-2-66 lcnbiTaHUs Ha BO3felicTBME BHeWHUX PakTopos. YacTb 2-66. MeToabl UCAbITaHWIA.
McnbiTaHne Cx. BNaXHOe TENIO0 B pABHOBECHOM COCTOAHUMN (HEHACHILWEHHbIA cxaTblli nap)» (IEC 60068-2-66,
Environmental testing — Part 2-66: Test methods: Test Cx: Damp heat, steady state (unsaturated pressurized
vapour)]

M3K 60068-2-78 WcnbiTaHMA Ha BO34eNCTBME BHELWHMX hakTopos. YacTb 2-78. UcnbiTaHua. cnbiTa-
Hue Cab: BnaxHoe Tenso B paBHOBecHOM cocTosHuun (IEC 60068-2-78. Environmental testing — Part 2-78:
Tests — Test Cab: Damp heat, steady State)

W3paHue ouymansHoe
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M3K 60194 [lMpoekTupoBaHue, NPoW3BOACTBO M cOHOpPKa NeuyaTHbIX NaaT: TEPMUHbI U onpefeneHuns
(IEC 60194. Printed board design, manufacture and assembly — Terms and definitions)

M3K 61191-3 TMeuaTtHble y3bl. YacTb 3. MOHTaX B CKBO3HbIO OTBEPCTUA. TexHudyeckne TpeboBaHus
(IEC 61191-3. Printed board assemblies — Part 3: Sectional specification — Requirements for through-hole
mount soldered assemblies)

M3K 61191-4 TMeuaTtHble y3nbl. YacTb 4. MOHTaX KOHTaKTOB. TexHnyeckne TpebosaHua (IEC 61191-4.
Printed board assemblies — Part4: Sectional specification — Requirements for terminal soldered assemblies)

3 TepmMuHbI 1 onpeaesieHus

B HacToslweM cTaHfgapTe NpUMEeHeHbl cnefyroline TepMUHbI C COOTBETCTBYOLWMMU OnpeseneHnsamu:

3.1 kaHudonb (colophony): HatypanbHasa cmona, nosyyaemasi 13 COCHOBOI XUBULbI yganeHnem Tep-
MEHTMHHOro Macsa v cocTosilas B OCHOBHOM 13 abMeTUHOBOW KACAOTbl C 6/IM3KMMU CMOJISHBIMU KUC/IOTamMu
M CNOXHbIX 3YMPOB CMOJIAHON KMCAOTbI.

MpuMeyaHne — TepMUH «MPUPOAHAs CMOJIa» (aHI, «rosin») SBSETCS CUHOHUMOM KaHUon, HO 3TOT Tep-
MUH He peKOoMeH/yeTCsi UCMO/b30BaTh U3-3a CO3BYYHOCTU C OOLLWM TEPMUHOM «CMOJIa» (aHr/1, «resinx).

3.2 KpaeBoOii yron cmaumBaHus (contact angle): B o6uwem cnydae, yron, o6pasyemblii 4ByMsi NI10CKO-
CTSIMW. KacaTesibHO K MOBEPXHOCTU XUAKOCTU U rpaHule pasfeneHus «TBepAoe TeNo-XUAKOCTb», Mpu Mx
nepeceyeHun (CM. PUCYHOK 1). YacTHbIM Cnyyaem siIBASE€TCA KpaeBoii Yron CMauyuBaHus XULKOTO Npunos
NOBEPXHOCTbIO TBEPAOr0 MeTanna.

PucyHok 1— CxemaTuyHoe n306paxeHne KpaeBoro yrna cMaumBaHus

3.3 cmaumBaHue (wetting): O6paszoBaHve aAre3MBHONO C/I0S NPUNOSA HAa NOBEPXHOCTU. Ha cMauymBaHune
yKa3sblBaeT He60/bLIOl KpaeBOoW yron cMmavymBaHus.

3.4 HecmauuBaHue (non-wetting): HecnocobHocTb 06pa3oBbIBaTb aAre3nBHbIN CMNO NpUNosA Ha no-
BepXHOCTU. B aTom cnyuyae kpaeBoii yron cmaunsaHus npesbiwaeT 90 °C.

3.5 gpocmaumBaHue (de-wetting): CTaruBaHue B Kansto Cn0s pacniaB/eHHOro Npunos Ha TBepAO0N no-
BEPXHOCTU. NepBOHa4YasibHO UM CMOYEHHOIA.

MpumeyaHne — B HEKOTOPbIX Cyvyasx MOXET OCTaTbCA OYEHb TOHKas oneHka npunos. Mpu ctarmeBaHuy nNpu-
nos Kp&EBOIZ yron cMadnBaHuAa ysennymBaeTca.

3.6 nasiemocTb (solderability): Cnoco6HOCTb KOHTaKTa UM BblBOAA YCTPOWCTBA CMayMBaTbCA NpUNo-
eM, Korga ux Temnepatypa CooTBETCTBYeT HaMMEHbLIMM 3HAYEHUAM TeMnepaTypbl npouecca nanku gaHHbIM
npunoem.

3.7 Bpemsa nalikmn (soldering time): Bpems, Heob6xogumoe 45 CMayMBaHWUA OMpefesieHHOro yyactka
NOBEPXHOCTU NpW onpefeneHHbIX YCNOBUSX.

3.8 ycToiiuMBOCTb K HarpeBy npu naiike (resistance to soldering heat): Cnoco6HOCTb ycTpoiicTBa
BblAEpXMBaTb HAMGO/bLUIYI TeMNepaTypy KOHTakTa Unu BbiBOAA B NpoLecce naiky B COOTBETCTBYIOLWEM TEM-
nepaTypHOM Anana3oHe npunos.

2
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3.9 6eccBuHLOBbLIN npunoli (lead-free solder): Mpunoii, cogepxalunini He 6onee 0.1 % cBuHua (Pb) n
1cnonb3yemblii ANA COeANHEHNA KOMMNOHEHTOB C NOAJIOXKON WU ANS NYXEHUA NOBEPXHOCTW.
[M3K 60194. 75.1904)

4 NWcnbiTaHne Ta: nafseMOCTb NPOBOAOB MW HAKOHEYHNKOB NPOBOAOB

4.1 Uenb n obuee onucaHne ncnoiTaHms

4.1.1 MeTofAbl ucnblTaHua

WcnbiTaHne Ta NpoOBOAAT ABYMSA pas/iMyHbIMW MeTofamMun ANS onpefesieHns nasemMocTu yyacTKOB Mpo-
BOJ0B U HAKOHEYHWKOB NPOBOLOB, NOA/EXALNX CMAaYNBAHNIO MPUNOEM.

MeTog 1: B BaHHe C npunoem.

MeToa 2: ¢ ncnonb3oBaHNeM nasfbHUKa.

Ncnonb3yemblii MeToA UcnbiTaHuA criefyeT ykasblBaTb B COOTBETCTBYIOLMX TEXHUYECKMX Tpe6oBaHMAX.
MeToA ncnbiTaHWs B BaHHe C Npunoem Haubosiee COOTBETCTBYET NpoLeccy naiku BOMHOW NpUNoa U aHano-
rMYHbIM NpoueccamM namku.

MeToA ucnbiTaHWss C NOMOLLbIO Nas/ibHUKa [ONycKaeTCs UCMOMb30BaTb B TeX cayvasax, korga metog 1
ABNAETCA HENPUMEHUMbIM.

Mpw ykazaHnn B COOTBETCTBYOLWMNX TEXHNYECKUX TPe6OBaHUAX, CO34aHUN YyCNOBUI NPOBEeAEHNA UCTbI-
TaHus gonyckaeTcs UCNoNb3oBaTb NpefBapuTenibHOe YCKOPeHHOe cTapeHne. PekoMeHAylTcsa cnegywowme
yCcnoBus:

- cnocob ctapeHns la — cTapeHue napom B TeyeHue 1u;

- cnocob ctapeHus 1b — cTapeHne napom B TeueHue 4 vy;

- cnoco6 crtapeHns 2 — 10 fH. NPUMEHEeHUs BNaXHOro Tensia B paBHOBECHOM COCTOSHUM Npu Temnepa-
Type (40 = 2) °C n oTHOCUTENbHOI BnaxHocTn (93 £ 3) % (ncnbiTaHne Cab);

- cnoco6 cTtapeHus 3a — BO3AelicTBME CyXOro Tensaa ¢ Temnepatypoil 155 °C (ucnbiTaHue Bb) B Teue-
HUe 4 u;

- cnocob6 ctapeHnss 3b — Bo3aelicTBMe cyxoro Tenna ¢ Temnepartypoit 155 °C (ncnbiTaHne Bb) B Teue-
Hue 16 y;

- cnocob ctapeHns 4 — BO34eicTBME HEHACLIWEHHOTO cXaToro napa (ucneiTaHve Cx) B TeyeHue 4 4.

MpumeuaHne — VcnbiTyemble 06pasiibl MOTYT NOMELLATL B KaMepy Npu Nto6oii TemnepaType B AvanasoHe oT
Temneparypbl B nabopatopum Ao TpeGyemMoii Temneparypsb!.

4.1.2 MoparoTtoBka o6pasuos

MoBepXHOCTb A0/KHA 6bITb NOABEPTHYTA UCMbITAHWNIO B COCTOSAHUW NOCTaBKMU; He A0NyCKaeTcs KacaTbcs
ee nanbuamu Uav noAsepratb MHbIM 3arpsA3HEHUAM.

Mepep npoBefieHNeEM UCNbITAHUA HA NaseMoCcTb o6pasubl He nogsexar o4ncTke. Ecnm aTo ykasaHo B
COOTBETCTBYIOLLMX TEXHNYECKMX TpeboBaHUAX, o6pasel, fJonyckaeTcss 06e3XNpUTb NyTeM MOTPYXeHUs B Heil-
TpanbHbI/i OpraHMYeckuin pacTBop KOMHaTHOW TemnepaTypbl.

4.1.3 MNpepBapuTesibHble U3MEPEHUn

O6pasLbl 4O/DKHbI MPONTU BU3YyasibHbIli OCMOTP, & Takke KOHTPO/b 3/IeKTPUUECKMMU AN MeXaHUYecKu-
MU cpeacTBaMu, ecaim 3To ykaszaHOo B COOTBETCTBYIOLWUX TEXHUYECKUX TpeboBaHUAX.

4.1.4 YcKOpeHHOe cTapeHune

Ecnu B COOTBETCTBYIOLNX TEXHUYECKUX TPEOOBAHUAX YKAa3aHO YCKOPEHHOE CTapeHne, NPUMEHSIIOT O4HY
13 cnepywouwumx npouenyp. Nocne npoeefeHNa YCKOPEHHOro cTapeHus obpasel BblAepXWBalT B cTaHAapT-
HbIX 415 UCNbITAHWI aTMOCepHbIX YCNI0BUAX B TeYeHNe He MeHee 2 4 1 He 6onee 24 u.

MpumMeuyaHne — KOHTaKTbl AOMYCKAETCS OTCOEAMHUTD, EC/IN TEMMNEPATYPA CTAPEHUS NPEBLILIAET MaKCUMaslb-
Hyt0 TEMMepaTypy aKCryaTauum UM XPaHeHnsi U eciv CyLLLeCTBYET BEPOSITHOCTb CYLLLECTBEHHOIO YXY/LLEHNsI COCTOSI-
HUsI KOMMOHEHTA Npu BO3AelicTBMM Napa Temnepatypoii 100 "C. uTo. B CBOK 0Yepefib, HeraTyBHO OTPA3WTCS Ha NasiemMo-
CTU. XOTS 3TOr0 06bIYHO HE MPOUCXOAMT NPN ECTECTBEHHOM CTAPEHUN.

4.1.4.1 Cnocob cTtapeHus 1

B cOOTBETCTBYOLWMX TEXHUYECKNX TPeBOBaAHNAX [OMKEH ObITh YKa3aH cnocob ctapeHus la (1 4 Bo3geli-
CTBMA nNapom) unu cnocob 1b (4 4 Bo3geiicTBuA napom). Mpu ncnonbL30BaHUM faHHbIX CNOco60B 06pasel noj-
BewwnBaeTca (NPefnoYTUTENbHO, YTOObI KOHTAKT HaxoAw/cs BepTUKa/bHO) NMpW pasmelleHun TecTupyemoi
NOBEPXHOCTMN Ha paccTosHMM 25—30 MM Haj MOBEPXHOCTbH KUNAWEN AUCTUNNMPOBAHHON BOAbl, Haxoas-
uelica B cocyfie noAaxoasuiero pasmepa n3 60pocuaINKaTHOrO CTek1a Uan Hepxaselowwel ctanu (Hanpumep.
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B NabopaTtopHOM cTakaHe o6beMoM 2 11). KOHTaKT AO/KEeH Haxo4uTbCS Ha paccTosiHMM He MeHee 10 mm oT
CTEHOK cocyfa.

Cocya [0/HKEH MMeTb KpblWKY M3 aHasorMyHOro martepuana, COCTOSW Y M3 OAHON WUAN HECKONbKUX
NIacTWH, 3aKpbiBalOLLLMX OKOSI0 CEMU BOCbMbIX 0TBepCTUSA. Heo6xoammo pa3paboTaTb COOTBETCTBYOLW W CNO-
cob6 noaselnBaHnsa 06pasLoB: A1 3TOTO B KPblLLKe 4ONYCTUMO cAenaTb 0OTBEPCTUS UK Npopesn. lepxaTenb
obpasua M3rotTaBInBalT U3 HEMETaNI/INYECKUX MaTepmasnos.

YpoBeHb BOAbl MOAAEPXMUBAIOT MyTeM MOCTeneHHOoro fob6aBfeHnss He6GONbLWOro KosMyecTBa ropsiveit
ANCTUNNPOBAHHOW BOAbI, 415 TOTO 4TO6bLI BOAAa nMpogosxkana 6ypHO KuneTb: B 4PYrOM ciyyae MOXeT 6biTb
npefycMoTpeH obpaTHbIii KOHAeHcaTop (CM. pucyHoK A.1).

4.1.4.2 Cnocob cTtapeHus 2

O6pasubl B TeyeHne 10 gH. nogBepraloT BO3AeCTBUIO BAAXHOIO Tenja B PpaBHOBECHOM COCTOSAHUN B
cooTBeTcTBMM ¢ MIK 60068-2-78.

4.1.4.3 Cnocob ctapeHus 3

O6pasubl B TeyeHne 4 4 (cnocob ctapeHunsa 3a) unm 16 4 (cnocob ctapeHus 3b) nogBepratoT BO3aeli-
CTBMIO CyXxOoro Tensia npu temnepartype 155 "C B cootBetcTBUM ¢ M3OK 60068-2-2.

4.1.4.4 Cnocob cTtapeHus 4

O6pasybl B TedyeHne 4 4 HaxoasaTcs nNpu Temnepatype 120 °C 1 OTHOCUTENbHOW BnaxHocTn 85 % B co-
oTBeTCcTBMN ¢ MIK 60068-2-66.

4.2 MeTog 1: ucneiTaHve B BaHHe C nNpunoem

[aHHblli MeTOg NnpefycmaTpusaeT npoueaypy OLeHKM NaseMoCcTy NPOBOAOB, HAKOHEYHUKOB 1 KOHTaKTOB
HecTaHAapTHON hopMmbl.

4.2.1 OnucaHWe BaHHbLI C Npunoem

BaHHa c npunoem fosmkHa umeTb rNy6uHy He meHee 40 MM 1 06beM He meHee 300 mA. B BaHHe Ao/keH
HaxoAWTbCSA NPUMNON B COOTBETCTBUM C TpeboBaHusaMu Tabnuubl 1.

Ta6nuya 1— OnpeaeneHne NaseMocT METOLOM MOTPYXEHUS B BaHHY C NPUMOEM: YC/O0BWS NPOBELEHUS UCTIbITaHUIA
(NPOAOMKUTENBHOCTL M TeMNepaTypa)

Ycnosus ucrbmaHusa

CocTaB criasa (215* 3)*C (235*3)'C <245*3)"C (250* 3)'C
(3*0.3)c <o* 1)c (2*Of)c 5*06)c <3* 0.3)c 13*0,3)c
SnPb Oa Oa Ja [a — —
Sn96.5Ag3Cu,5 — — — — Na —
Sn99,3Cu,7 _ — — — — [a

CocTaB npunos NpuBefeH TObKO AN1S UCMbITaHuA. MNpunoii, cogepxalumii B BeCoBOM oTHoLweHum (3,0—4,0) %
Agf. (0.5—1.0) % Cu n ocTanibHOe Sn, fonyckaeTcs UCnosb3oBaTb BMecTo Sn96.5Ag3Cu.5. Mpunoii, coaepxalinii B
BECOBOM OTHoweHumn oT 0.45 fo 0.9 % no Becy Cu 1 octasibHoe Sn, A0MyCcKaeTcs 1crnonb3osarts BMecto Sn99.3Cu,7.

MpumevaHusn

1 «/[la» 03HaYaeT «MCMob30BaTb».

2 [ns onpepenexuns coctasa npunosi cm. 4.1 [4].

3 OcHOBHble Mpunoun 6e3 cogepxaHus CBMHLA, NEPEYNC/IEHHbIE B HACTOsLER Tabuue, NMEKT CocTaB, ABNS-
oWWica npeanoYTUTeNbHbLIM A0S NPOLLeccoB nalikn npunosmy 6e3 cogepxaHns cBuHua. Ecnm ncnonb3ytot apyrve
npvnou, He06Xo04UMO YA,0CTOBEPUTHLCA B MPYMEHUMOCTY YKa3aHHbIX YC/I0BUI MPU NPOBEAEHNN UCTIbITAHWIA.

422 dnwc

Mcnonb3yemblii h1l0C fOMKEH COCTOATH M3 KaHUgonm (maccoBasn gonsa 25 %) n 2-nponamona (M3onpo-
naHosa) uam aTuaoBoro cnupTa (MaccoBas f4oNs 75 %), kak ykasaHo B MpuUIoXeHun B.

Ecnv HeakTMBUPOBAaHHbIN h/10C HE NOAXOAUT ANA AAHHOTO UCNbITAHUSA, A0NYyCcKAaeTCs UCNOMb30BaThb Bbl-
weykasaHHbIi hntoc ¢ gobaBneHnem xnopuaa gnatnnammonus (mapku Y4A) B konuyectse 1o 0,2 % xnopu-
fa (B pacyeTe Ha CBOGOHbIA X/10pP B 3aBUCMMOCTU OT COAEPXaHUSi KAHU(ONMN) COTNACHO COOTBETCTBYIOLLUM
TeXHNYEeCcKnUM TpeboBaHUSM.

4
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4.2.3 Motog

MoBepXHOCTb pacniaB/eHHOro NpUNos Heo6xXoAMMO ouunLLLaTh YACTOM NONaTKoW N3 NoAXoAALLero Mmarte-
puana HenocpeAcTBEHHO Nepefs KaxXAblM UCMbITAHUEM.

NcnbiTyemblii KOHTAKT CHavana f0/DKeH NOorpyxaTbea BO (P/IOC, ONMCAHHBIA B M. 4.2.2, Npu KOMHaTHOM
Temnepatype, U3NNLWKN haca yaanaoT NyTeM CYLWKWA B TeYeHNne Heo6X04MMOro BpeMeHn unm nbsim apy-
MM cnocobom, MMeKLWnM aHanornyHblii pesynbtar. B cnyyae BO3HWKHOBEHUSA pasHornacuii ANMTenbHOCTb
CYLWKM A0/MKHA cocTaBnATb (60 + 5) c.

MpumevaHnune — OcTasWwmecs U3NNULLKA (*JI'IIOC& MOryT 3aKuneTb NpU KOHTakKTe C pacnjiaBneHHbIM Npunoem.
['a3oBble My3bIPbKU MOTYT MPUINMHYTL K MOBEPXHOCTU KOHTaKTa M Nnomellarb CMayvBaH/io COOTBETCTBYIOLLETO yyacTka
KOHTakKTa.

Mocne 3TOro KOHTaKT He3amMeANNTeIbHO NOTPYXaloT B BaHHY C MPUMOEM B HanpaB/ieHUN ee NPOA0/bHON
ocu. Touka NOrpyXeHNa KOHTakTa AO/HKHA HaXOAUTbCS Ha paccTosHUU He MeHee 10 MM OT CTEHOK BaHHbI.

MorpyxeHune ocyLecTBASAIOT CO CKOPOCTbIO (25 + 2.5) MM/C, NpU 3TOM KOHTaKT 0CTaeTcs NOrpy>XXeHHbIM B
TeyeHve BpeMeHu, BbIGpaHHoro no tabnvue 1. a Kopnyc KOMMNOHEHTa HaxoAUTCA Ha PacCTOSAHUN Haf NoBepx-
HOCTbIO MPMNOS, YKa3aHHOM B COOTBETCTBYHLLMNX TeXHUYeCkux TpeboBaHnax. Obpasel, N3BNeKalT N3 BaHHbI
€O ckopocTblo (25 * 2.5) mm/c.

B cnyyae ¢ KOMNOHEHTaMU, UMEIOLWUMU BbICOKYIO TEMNJ0EMKOCTb, U3 NPUBEAEHHbLIX B Tabnuue 1 BbI6u-
patoT Bpems norpyxeHnus (5.0 + 0.5) c nam (10 £ 1) c.

Ecnu 3To yka3aHO B COOTBETCTBYWOLMUX TEXHMYECKUX TpeboBaHMAX, MeXAy KOpMycOoM KOMMOHeHTa W
npunoem MoxeT 6biTb yCTAHOB/EH TEN0U30ANPYIOLWNIA 3KpaH TonwmnHoh (1.5 + 0.5) MM ¢ NPOXOAHbLIMK OT-
BEPCTUAMU. COOTBETCTBYIOLWMUMUN pasMepy KOHTaKTa.

N3nunwkn dtoca MOryT 6biTb yasneHbl 2-NponaHosioMm (M30NponaHosioM) Uan 3TUI0BLIM CNUPTOM.

4.2.4 Ycnosua npoBefeHna ncnbltaHna

MpoAo/MKMTENBHOCTL U TEMMEpaTypy NOrpyXeHns BblbMUpalT U3 NpuBeeHHbIX B Tabnuue 1. ecnm nHoe
He npejycMOTPEHO COOTBETCTBYOW UMY TEXHUYECKUMU TPEGOBAHUAMU.

4.2.5 KOHOYHble n3MepeHusa n TpebosaHus

Heo6x04uMmMO NpoBecT! OCMOTP MpPW AOCTATOYHOM OCBELLEHNWN HEBOOPYXEHHbIM 1a30M UAN C UCNO/b-
30BaHMeM ynbl C yBennyeHnem oT 4* 0o 25x B 3aBUCMMOCTU OT pasMepa 06bLEKTOB.

Heo6xo041mM0 NpoBecTU BU3YyasibHbli OCMOTP 06pa3LOB, a TakkKe KOHTPO/Ib 3/IEKTPUYECKUMU UIN Mexa-
HUYECKUMU cpeficTBaMu, €C/IN 3TO yKa3aHO B COOTBETCTBYIOLWNX TEXHNYECKNX TpeboBaHuAX.

O6nyxeHHass MOBEPXHOCTb, nognexauias naike, Ao/HKHa 6biTb MOKPbITA C/I0EM MPUMOS, UMEKLLUM
TO/IbKO Hebosblioe KONMYecTBO AedeKTOB B BUAE TOYEYHbIX OTBEPCTUN UAN HECMOYEHHbIX nnbo cnabo-
CMOYeHHbIX obnacTteil. Ha Bcex BbiBOAAX A0/MKEH 6biTb CM/IOWHOW CMOW NPMNOSA, NpU 3TOM MUHUMYM 95 %
paboueil naowaamn Kaxaoro BeiBoja He JO/MKHO cofepxaTb gedekToB. [TOBEPXHOCTb NPMUNos, cogepxalyero
CBUHeEL, A0/MKHA ObITb rNafKoi n 6necrawe.

4.3 MorTog 2: nalika nasnbHUKOM npu TemnepaTypo 350 °C

JTOT MeTOo4 npedycMmaTpusaeT npouefypy OLEeHKM NaseMoCTU KOHTaKTOB B TeX Caydvyasx, Korga mMeTofn
NOrpy>XXeHNs B BaHHyY C NPUNOEM ABASIETCA HeNMpMMeHUMbIM. [TpUMeHseTCcs Kak A8 NPUNoeB CO CBMHLOM, Tak
1N ANA NpUNoeBs, He cogepXalyux cBuHeL,.

4.3.1 OnucaHue nasfibHUKOB

[na noagepxaHua TeMmnepatypbl Nas/ibHUKa BO BPeMs UCMbITaHNA B TpebyeMblX Npejeniax peKkoMmeHay-
eTCs UCNO0/b30BaTh Nas/IbHUK C KOHTPO/IEM TeMMepaTtypsbl.

Pasmvep A:

- Temnepartypa Hacagku agns nalikm — (350 + 10) °C;

- AnameTp Hacafjky — 8 MM;

- ANIVHA OTKPbITOM YacTn — 32 MM. UMeeT (hopMy KIMHa AANHON 0KoMo 10 MMm.

Pa3mep B:

- Temnepatypa Hacagku gns naiikm — (350 £ 10) °C;

- AnameTp Hacafky — 3 MM;

- ANIHA OTKPbLITON YacTn — 12 mm. umeeT (POPMY K/IMHA ANIMHON OKO10 5 MM.

Hacapgky n3rotaBnualT U3 Meaun, NPpeanoyTUTENbHO € XXeNe3HbIM NOKPbITUEM, NN IPO3NOHHOCTOMKOTO
MeZJHOro cnjaBa B COOTBETCTBUM C 0ObIYHOW NpaKTUKoi; paboyas NOBEPXHOCTb NOKPbIBAETCS O/IOBOM.
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4.3.2 Mpunoii n dntoc

Mcnonb3yetca TpybuaTbliii npunoli B COOTBETCTBUU € Tabnuueli 1 n cogepxaHnem kaHudgonum ot 2.5 %
[0 3.5 %. KaK yka3zaHo B npuioxeHuun B. MpucyTtcTeune caoca He06XoAMMO NPOBOPATL BU3yasibHO BO BPeMS
ncnbITaHNS.

4.3.3 MeTop,

B 3aBMCMMOCTM OT TMNa KOMMOHEHTA UCNONbL3YIOT NasbHUK pa3mepa A unu pasmepa B. B COOTBETCTBUMU
C TEXHUYECKUMYU TPe6GOBaHUAMMN.

HomuHanbHbIl guameTp NPOBONOYHOIO NPUNOS, UCNOMb3YEMOrO C Nas/IbHUKOM pa3mepa A. coctaBnset
1.2 MM. c nasnbHUKoM pa3mepa B — 0.8 mm.

KOHTakTbl AO/MKHbI GbITb PaCcnofoXeHbl TakuM 06pas3om, YT06bl NasgIbHUK MOXHO 6bI/I0 NPUMOXUTL K
obnacT npoBefeHUsa UcnbiTaHUs TOPU3OHTANIbHO, KaK MOKa3aHo Ha pUCyHKe 2.

Ecnu Bo BpOMA NpoBefeHusa UcnbiTaHUsa Heo6XoAMMO obecneynTb MexaHU4yeckyto onopy ANS KOHTak-
TOB. Takas onopa A0/XHa 6blTb U3rOTOB/IEHA M3 TENI0M30/ALUOHHOIO Martepuana.

Mpu ucnbITaHUM TENIOYYBCTBUTENIbHLIX KOMMOHEHTOB B COOTBETCTBYIOLWNX TEXHUYECKUX TpeboBaHMAX
[O/MKHO 6bITh YKa3aHo paccTosiHne o6n1acT NPoBeAEeHNS UCTbITAHUSA OT Kopnyca KOMMOHeHTa uam npegycmo-
TPEHO UCMOJIb30BaHME KOHKPETHOro TeNnJ00TBOAA.

B COOTBETCTBYIOLIMX TEXHUYECKUX TPEeBOBAHUAX MOTYT ObITb ONpeAesieHbl NHble YC/I0BUSA, eCin reome-
Tpuyeckne napameTpbl KOHTAKTOB AefaloT BbllleyKkasaHHyo npoueaypy HeBbINOMHUMON.

M3nuwkn npunos, ocTaslimecs Ha paboyell MOBEPXHOCTM Mas/ibHWKa OT MpeAblAyLWlero MChbiTaHus,
[O/MKHbI 6bITh yAaNeHbl.

Ecnu He yka3aHo MHOe, NasibHUK U NPUNON NPUKIabIBAIOT K KOHTAKTy Ha 2—3 € B MOJIOXKEHUN, yKa3aH-
HOM B COOTBETCTBYIOLNX TEXHNUYECKUX TpeboBaHUAX. B TeyeHne 3TOro BpeMeHmn nas/ibHUK J0/KEH ocTaBaTb-
CAl HENOABMXHbIM.

Ecnu B COOTBETCTBYIOWUX TEXHUYECKUX TPEOOBAHNAX YKa3aHO, YTO UCMbLITAHWUIO NoAexaT HEeCKOJIbKO
KOHTAKTOB KOMMOHEHTa, MeXAy UCMbITAHUAMUN Pas/inyHbIX KOHTAKTOB A0/KHO NpoiiTn 5— 10 ¢ BO nsbexaHue
neperpesa.

OcTtaTtkn pnoca Heo6Xo4MMO yAanTb C KOHTAKTOB 2-MponaHosioM (M30NpPUIoBbLIM CMUPTOM) WU 3TU-
NOBbIM CNUPTOM.

4.3.4 KoHeuHble namepeHus n tpeboBaHus

Heo6xo4MMO NpoBECTM OCMOTP NPU AOCTATOYHOM OCBELLEHUN HEBOOPYXXEHHbLIM [1a30M WU C UCNOJIb-
30BaHMeM Nynbl ¢ yBennyeHnem ot 4* no 25* B 3aBUCMMOCTM OT pa3mepa 06beKTOB.

Heo6xo4MMO NpoBeCTU BU3YyasibHbIi OCMOTP 06pas3L 0B, a TakkKe NPoBepKy 3/IEKTPUYECKUMU NN Mexa-
HUYEecKUMN cpeficTBaMM, ec/iv 3TO yKa3aHOo B COOTBETCTBYHOLMUX TEXHNYECKUX TPebOoBaHUAX.

Mpunoi fonxeH cMoOUYNTb 061acTb NPOBEAEHUSA UCNbITAHUA: Kanan JO0/KHbl OTCYTCTBOBATb.

4.4 WHdpopMmauus, ykasbiBaeMas B COOTBETCTBYIOLUX TEXHNYECKNX TPe6OoBaHMAX

MpwW BKIKOYEHUN JAHHOTO UCMbITAHNSA B COOTBETCTBYHLLME TPe6oBaHNS HEO6X0AMMO yKa3biBaTb Creay-
oLyt nHpopmauuio B 06bLemMe, B KOTOPOM OHA NPUMEHUMA.

6
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5 WcnbiTaHne Tb: yCTOMYMBOCTbL K HarpeBy B NpoLiecce nawku

5.1 LUenb n o6W,00 onnucaHnme mcnblTaHms

5.1.1 MeTogbl

WcnbiTaHne Tb npegycmaTpuBaeT ABa pas/iMuHbIX meToga AN onpejeneHns cnocobHocTu obpasua
BblEePXMBaTb TENNOBYO Harpy3Ky BO BPeEMS Nanku.

MeTog 1: norpyXxeHue B BaHHY C NMpunoem.

MeTopa 2: ucnosib3oBaHue nasnbHUKa.

MeTog 1 ugeHTuyeH metody 1 ucnbiTaHus Ta. 0oAHaKo UMeeT APpYryo NPOAO/IKUTENIbHOCTL U TeMmnepa-
Typy MOrpyXeHus.

MeTofa 2 naeHTuveH meTtody 2 ucnblTaHus Ta. HO NPOAO/IKUTENIbHOCTL UCMONbL30BAHUA NasNbHUKA Ha
pa6oyein noBepxHocTu coctasnsaeT 10 c.

5.1.2 MepBOHayYasbHble N3IMEPEHUSA

Heo6xoaMMo NpoBeCTW BU3yaslbHbIi OCMOTP 06pas3LoB, a Takke KOHTPO/b 3/1eKTPUYECKUMU N MeXaHU-
YeCcKMMU cpeacTBaMu, ecan 370 yka3aHo B COOTBETCTBYHOLLUX TEXHUYECKUX Tpeb6oBaHUAX.

5.2 MeTog 1: ucneiTaHne B BaHHe C nNpunoem

5.2.1 OnwucaHne BaHHbI C NpUNoem
BaHHa c npunoem fokHa nmeTh ry6uHy He meHee 40 MM 1 06beM He meHee 300 M. B BaHHe f0/KeH
HaxoAUTbCSA NPUNOI B COOTBETCTBUM C TpeboBaHUAMU Tabnuubl 2.

Ta6nuya 2— OnpefeneHve CTOWKOCTM K BO3AENCTBUIO HArpeBa npy naiike METOAOM MOTPYXEHWSI B BaHHY C NPUNOEM:
YC/IOBUS MPOBELEHNSI UCTIbITaHUS (MPOLO/KMTENBHOCTL 1 TeMMepaTypa)

Ycnosus UcrbmaHust

Cocras crviasa <235* 3)*C (260* 3)*C
<10 * 1)c <61 0.6)c (10* 1)c
SnPb it} Aab) pac>
Mpunoii 6e3 cBuHLaa> Nab) pac>
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OKOHYaHve Tabnuupbl 2

MpumevaHunsn

1 «/[la» o3HaYaeT «MpPUMEHUMO.

2 HekoTopble MeToAbl Naiiky npegycMaTpusaloT Temnepatypy (270 + 3) "C B TeueHve (5 + 0.5} ¢ nim gaxe
(10 + 1) c. Takune ycnoBuUA AO/MKHBI OblTb OTOBOPEHbI B TEXHUYECKUX TPEOOBAHUSAX, COTacoBaHHbIX MEX/Y TOProBbIMM
napTHepamu.

3 Heobxogumo NposiB/IsiTb OCTOPOXHOCTb NpY 06paLLeHnn ¢ yCTpoiicTBamMu, YyBCTBUTE/IbHBIMW K HarpeBy um
B/I@XHOCTU, U CNefoBaTb UHCTPYKLMAM NOCTaBLUMKA.

a>MoryT 1cnonb3oBaTbCs N06bIE NPUMNON MPU YC/IOBUW, YTO OHU MOJIHOCTBLIO NEPEXOAAT B XWUAKYIO hasy npu
Tpebyemoii TeMnepaType.

b>MeHbLIasA NPOAO/IHKUTENIbHOCTL MOrPYXeHnusa 5 C. B OCHOBHOM, NpeAycMOTpeHa AJ/1A Ten/iovyBCTBUTESIbHbIX
KOMMOHEHTOB, MOHTUPYEMbIX Ha MevaTHbIX naarax. Oneparop Jo/keH 6biTb NpeaynpexaeH 0 TOM. YTO Takue KOMMo-
HEHTbI [O/MKHbI MPUNanBaTbCs K NeYaTHoN nnate B TeyeHue He 6onee Ac.

¢) laHHble ycnoBus NPOBEEHNS UCTIbITAHUA TakKe UCMO/b3YIOTCA A8 UCTIbITaHUA Ha AecMadvBaHme. MNpy 3Tom
MOTyT UCMOMb30BATLCA APYrue YC/0BUA NposeAeHns nucnbitaHuns: (260 £ 5) "C B TeueHune (30 £ 3) c.

5.2.2 ®dnwoc

Mcnonb3yemblil hntoc fomkeH cocToaTb U3 kKaHudonu (maccosas gonsa 25 %) n 2-nponamona (M3onpo-
naHona) Uiy 3TUN0BOro cnupta (MaccoBas f0na 75 %). Kak ykasaHo B NpuUaoxeHun B.

Ecnu ucnonb3oBaHve HeakTUBUPOBAHHOTO hitoca He NpuemsiemMo, A0oNycKaeTcs UCMNo/b30BaTh Bbille-
ykasaHHbIli htoc ¢ gobasneHnem xnopuga AnaTuNaMMoHns (B opmMe YMCTOro peakTusa) B KOJIMYECTBE [0
0.5 % xnopupa (BbIpaXeHHOro Kak CBO6GOAHbIA X/I0p B 3aBUCUMOCTM OT COAepXaHna KaHugonm) cornacHo
COOTBETCTBYIOL UM TEXHUYECKUM TPe6OBaHUSAM.

Ecnu npoBofnMoe ucnbiTaHne SABASETCA YacTblo CepuM UCMbITAHM M NPOBOAUTCA nepes UcnbiTaHuem
Ha BNarocTolKoCTb, MCMOMb3YHT HEAKTUBMPOBAHHLIN htoc, cogepxawnini 25 % no Becy kaHudonu B 75 %
no Becy 2-nponaHona (M3onponaHosna) Uam 3TUN0BOro cnupTta. B aTom cnyyae ucnbiTaHne NPoBOAAT Ha 06-
pasuax. NoBePXHOCTb KOTOPLIX NoABepraach UcnbiTaHuio Ta Ha naseMocTb No MeToay 1, B TeueHne 72 u.

5.2.3 MeTop

MoBepxXHOCTb pacniaB/eHHOro NPMNosi He06X04MMO OUMLLaTh YACTOM NONaTKoOM N3 NoAXoASLLero Mate-
puana HenocpeAcTBEHHO Nepes KaxAblM UCMbITAHUEM.

McnbiTyeMblli KOHTAKT cHavana norpyxatT BO (h/l0C, yKasaHHbIi B 5.2.2. npu nabopaTopHoii Temnepa-
Type. a 3aTeM B BaHHy C NpUNoeM B Hanpas/ieHUN ee NPOAO/IbHOI OCK. Touka MOTrpyXXeHUs KOHTakKTa foJHKHa
HaxoAMTbCA Ha PaccToAHUN He MeHee 10 MM OT CTEHOK BaHHbI.

MorpyxeHue KOHTaKTa Ha paccTosHum 2.0—2.5 MM OT KOMMOHEHTAa N MOHTaXHON NAOCKOCTU AOJIKHO
AnuTbCA HO 6o/lee 1 C. eCnn NHOEe He onpefesieHO B COOTBETCTBYIOLWNX TEXHNYECKNX TpeboBaHNAX.

KoHTaKT fo/mKeH ocTaBaTbCs NOIPYXXEHHbIM Ha HE06X0AUMYIO T1y6UHY B TeYeHNe BpeMeHU, yKa3aHHOoro
B Tabnuue 2 uan NpeaycMOTPEHHOTo COOTBETCTBYIOLWMMMN TEXHNYECKUMY TpeboBaHUAMMN.

5.2.4 Ycnosusa nposefeHnsa nUcnbiTaHns

MpoAoMKNTENBHOCTL NOTPYXEHNSA U TeMNepaTypy BbI6GUpatT n3 Tabnulbl 2. eCn MHOe He onpejeneHo
B COOTBETCTBYILNX TEXHUYECKUX TPeOOBaHUSAX.

Ecnu nHoe He ykasaHO B COOTBETCTBYIOLMUX TEXHUYECKUX TpebOBaHUAX, MEXAY KOMMNOHEHTOM U pac-
nnaBfieHHbIM NPUNOEM Heo6X0AMMO MNOMECTUTb 3KPaH M3 TemnJoM30NMpyloLWero marepuana TO/LWMWHON
(1.5 £ 0.5) MM € NpPOXOAHbLIMU OTBEPCTUAMMN, COOTBETCTBYOLWUMMN pasMepy KOHTakTa.

Ecnu cooTBeTcTBYIOLWME TpebOBaHNA NpegycMaTpuBaloT UCMNOJb30BaHNe TeN00TBOAA B ;AHHOM UCHbI-
TaHUU. B HUX AO/DKHA 6bITb YKa3aHa nonHas nHgopmayns 06 NCnonb3yemMoM Tenao0TBoAe, KOTOPbIA AO/KEH
COOTBETCTBOBATb MCMOJIb3YyeMOMY MEeTOAY NPOMbILLIIEHHOW naiku.

5.2.5 lecmaunBaHuno

Heo6xo4nMOCTb NMPOBEAEHNA UCTbITAHUSA Or0OBapuBaloT B COOTBETCTBYIOLUX TEXHNYECKNX TPEOOBAHMUAX.

MockonbKy npouecc gecMavynBaHUss MOXeT pas3BuBaTbCs (NMPOUCXOAUTL) MeAs1IeHHO, TpebyeTcs obuiee
norpyxexue Ha 10 c. npu 3TOM MUCMbITaHe JO/KHO BbITb pa3fenieHo Ha [jBa NorpyxeHusa no 5 c. 4tTobbl No6oe
6bICTPOE fecmaynBaHne He MackMpoBasocb NOCPeACTBOM NocneAyloLero cMaynBaHmus.

5.3 MeTog 2: ucnbiTaHUne € UCNOJIb30BaHWEM Nas/ibHUKaA

5.3.1 OnwucaHue nafnbHuUKa

B cooTtBeTcTBUM C 4.3.1.

B TexHuuyeckux TpeboBaHMUSAX AO/DKHO ObITb YKa3aHO, Kakoil masi/ibHUK UCNoMb3oBaTb: padMepa A unu
pa3mepa B.
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5.3.2 Mpunoii n dntoc

B cooTBeTcTBUM C 4.3.2.

5.3.3 Metoga

B cooTtBeTcTBMYM € 4.3.3 (MeTOA 2 ucnbiTaHua Ta C NCNOSIb30BaHMEM NasfibHWKa), O4HaKo npu Temnepa-
Type v NPOoAO/IKUTENIbHOCTU UCNOMb30BaHUA Nas/ibHUKA, YKa3aHHbIM HUXe, UKW COrNacHO COOTBETCTBYOLUM
TeXHU4Yeckum TpeboBaHUAM:

- Temnepartypa — 350 °C nnu 370 °C;

- npofos/mkuTenbHoctb — (5= 1) c unam (10 = 1) c.

Ecnv npofonXnTeNbHOCTb HE yKka3aHa B COOTBETCTBYIOLUX TEXHUYECKUX TpeboBaHMAX, BbiGUpalT npo-
ponxutenbHocTb 10 c.

NMpumeyaHune — lMpunCNbITaHUM ONPEAENeHHbIX TUMOB 3/1EKTPOMEXaHNYECKUX UMK UHBIX TENMOYYBCTBUTE b=
HbIX KOMMNOHEHTOB NPOAO/IKMTENbHAA TEN/I0Basi Harpyska MOXeT MPUBECTU K MOSBMEHUI0 AeeKToB, He noAnexalimx
ucnpasneHno. O6blYHas NPOAO/HKUTENBHOCTL Malikn cocTasnseT 1—2 ¢; 3T0 HEOGXOAVMO YUUTLIBATb HapsAYy C Tenso-
CTOWKOCTbIO KOMMOHEHTa MpU BbIGOPe NPOAOIKUTENBHOCTY UCAbITaHMSA. Takke MOryT NoHafo6uTbCA AONOMHUTE IbHbIe
Mepbl NPEAOCTOPOXHOCTY (HanpyUMep, aBToMaTUUYeckue BbIK/OYEHE UCTOYHVKA TENNa).

L5 TennoyyBCTBUTENIbHBIX KOMNOHEHTOB B COOTBETCTBYIOLUX TEXHUYECKUX TPe60BaHUSAX HEOGX0ANMO
yKa3blBaTb paccTtosiHue 06/1acTv NPOBEAEHMUS UCMbITAHUS OT KOpnyca KOMMOHEHTa NM60 npegycmarpueartb
“Ccnosib3oBaHue TENI00TBOAA.

Ec/in B COOTBETCTBYIOWMUX TEXHNYECKMX TPEGOBAHMUAX YKA3aHO, YTO WUCMbITAHWUIO MOAMEXUT HECKObKO
KOHTaKTOB KOMMOHEHTA, MeXAY UCMbITAHUSIMU Pas3fIMyHbIX KOHTAKTOB 40/IXHO NpoiiTn 5— 10 ¢ BO u3bexaHue
neperpesa.

5.4 Ctabununsayuns

O6pasLbl JO/HKHbI 0OCTaBaTbCA B 06bIYHbIX aTMOCHEPHbLIX YCIOBUAX A1 NPOBEAEHUA UCNbITAHUA B CO-
oTBeTcTBUM ¢ MOK 60068-1 B TeueHne 30 MUH UM [0 TemnepaTypHON cTabunusayum.
NMpumeuyaHne — OneKkTpUYeCKMe CBOICTBA HEKOTOPbIX KOMMOHEHTOB, HampUMep MOyNPOBOAHUKOB WK

KOHZEHCATopOoB, MOryT CTabunM3npoBaThCsl TOSbKO Yepe3 HECKOSIbKO 4acoB Mocie AOCTUMKEeHUs TemnepaTypHoi
cTabunusayun.

5.5 KoHeuHble namepeHusa n Tpe6osaHunsa

Heo6xoaMmMo npoBecTu 0OCMOTP NPU J0CTATOYHOM OCBELLEHUWN HEBOOPYXEHHBIM [1a30M U/WN C UCMNOSb-
30BaHWeM nynbl ¢ yBennyeHmem ot 4* go 25* B 3aBUCMMOCTM OT pa3mepa 06BbEKTOB.

Heob6xo4MMO NpoBeCcTU BM3yasibHblAi OCMOTP 06pa3LoB, a Takkxe NMPOBEPKY 3/IEKTPUYECKUMU UMK MeXxa-
HUYEeCKMMUN cpefcTBaMu, BKIOYAsA KOHTPO/Ib pa3MepHbIX AONYCKOB, €C/1IM KOHTPO/Ib yKa3aH B COOTBETCTBYIO-
LWNX TEXHUYECKUX TpeboBaHUSAX.

5.6 focmauuBaHue (Benn TpebyeTcsa)

[OMKHbI NPUMEHATL KPUTEPUM CMavnuBaHua, npuseeHHsole B 4.2.5.
Ecnun o6HapyxeHbl 061acTu fecMadynBaHua UM HecMauuBaHus, AaHHbli akT cnegyet oTMeTUTb.

5.7 VHopmauus, ykasbiBaemMasi B COOTBETCTBYIOLUX TEXHUYECKUX TPEeBOBaHUAX

Mpy BK/IOYEHUN [AHHOTO UCMbLITAHUS B COOTBETCTBYHOLLME TEXHMUECKUe TpeboBaHuss Heo6Xo4MMO yKa-
3bIBaTb CeAy0LULYI0 MHhopMaLuio B TOl Mepe, B KOTOPOIi OHa NpYMeHuMa.

MyHKT
a) NMepBoHaya/bHble N3MepeHus 5.1.2
b) MeTog ucneiTaHns 5.2 nnn 5.3
c) FnybuHa norpyxeHus, ecnm oHa coctaBnseT He meHee 2.0— 2,5 MM OT KOMNOHeHTa 5.2.3
d) Ycnoeus nposefeHns ncnbiTaHns 5.2.4
e) HeobxoAMMOCTb WCMO/b30BAHUA TEMIOBOrO 3KpaHa W. Npu Heob6XoAUMMOCTU, WH- 5.2.4
hopmaumm o TennooTeoae
0 Heob6xoaMmocCTb NpOBEAEHUA UCMbITAHNA HA JOCMayBaHne 5.25
n) Pasmep (A nnm B) nasinbHuka 5.3.1
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h) PaccTofHne mexay 06/1acTbio NPOBeAEHUS UCNbITAHUA U KOPMYCOM KOMMOHEHTa 5.3.3
UNN Ncnonb3oBaHne TenaooTeoa
i) KonnuecTtBo UCMbITyeMbIX KOHTAKTOB 5.3.3
j) Temnepatypa v NPoAO/IXKUTENBHOCTb UCMbITAHUA C UCMOMb30BaHMEM Nas/ibHUKA 5.3.3
k) Tun npunos B cnyvyae NpoBeAeHNs UCNbITaHUA Ha AecMmadyBaHue Tabnuua 2. 5.3.2
) KoHeuyHble n3mepeHnsa n TpebosaHmsa 5.5.56
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MpunoxeHne A
(cnpaBoyHoe)

Mpumep annaparta A4/ NPOBeAeHNs NPoLEecca YyCKOPEHHOro cTapeHns ¢ UCNoNb3oBaHUeM napa

MpumeyaHne — O6GpasLbl HE PeKOMeHAYeTCs NomeLLaTb NOA HWKHIO YacTb oxnaxgatoweli Konbbl ns-3a
KanatoLei Bogpl.

PucyHok A. 1— TlMpumep annapara

u
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Mpunoxexve B
(o6si3aTenbHOE)

Tpeb6oBaHMA k cocTaBy hnca

B.1 KaHudonb
LiseT

KucnotHocTb (Mr KOH/r kaHudhonm), He meHee

Temnepartypa pasmsryeHus (Mo MeTogy KosbLa 1 wapa), He MeHee

Temnepatypa TekyyecTu (no Y66enoae). He meHee
30/1bHOCTb, He 6onee

PacTtBopuMOCTb

B.2 2-nponaHon (M3onponaHon, M30NponuAOBbLI/ CANPT)

Yucrtota

KMCNOTHOCTL MO YKCYCHOM K1C/oTe (KpoMe Avokcuaa yrnepoaa).

He 6onee

HeneTyume KOMNOHEHTLI, He 6onee

B.3 3T1unosblii cnnpt

YucrtoTa, He MeHee

CB060AHbIe KMCNOThI (KpOMe Anokeuaa yriepoga), He 6onee

Lo mapkn WW nnm 6negHee
155 (MUHUMYM)

70 "C (MUHUMYM)

76’ C (MUHUMYM)

0.05 % (makcumym)

PacTtBop KaHUthonn B paBHOIi 4acTn No Macce 2-npo-
naHona (1aonponaHosna) AoHKEeH ObITb MPO3paYHbIM,
1 Yepes Hedeno NpK KOMHATHONM Temnepatype npu-
3HaKW BbiNafeHNst ocaaka Ao/MKHbI OTCYTCTBOBAaTb

MuHuMyM 99.5 % 2-nponaHona (M3onponaHosna) no
macce

0.002 % no macce

2 Mr Ha 100 mn

96.2 % 3TnNoBOro cnupTa no macce

4 mTin

MpumeyaHne — MNMpn HEOGXOAMMOCTU NCNONB30BaHNSA aKTUBUPOBAHHOTO (hitoca ero JomnyckaeTcs N3rotToBUTb

cnefyowm o6pasom:
Kanudponb
2-nponaHon (M30nNponaHos) Nan 3TUIOBLIA CNMPT

Xnopug AaTUIaMMOHNS

12
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MpunoxeHne A
(cnpaBoyHoe)

CBefleHNs 0 COOTBETCTBUN CCbITOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB HaLWOHaIbHbIM cTaHgapTam

Ta6nunuya JA1

O603HayYeHMe CCbiNOYHOTO
MexXAyHapoaHOro crtraHgaprta

M3K 60068-1
M3K 60068-2-2

M3K 60068-2-66
M3K 60068-2-78

M3K 60194
M3K 61191-3

M3K 61191-4

0T

o1

1oT

10T

CreneHb
cooTBEeTCTBUSA

Poccuiickoit depepayunn

O603HavyeHne MHanmeHoBaHWe COOTBETCTBYIOUW Er0 HALMOHANBLHOIO CTaH-
papTta

*

FOCT P M3K 60068-2-2—2009 «M/cnbiTaHWA Ha BO3AeiicTBre
BHeLUHMX hakTopoB. YacTb 2-2. VcnbiTaHus. VicnbiTaHne B: Cyxoe
Tenno»

FOCT P M3K 60068-2-78—2009 «VicnbiTaHNsi Ha BO3AENCTBUS

BHELWHMX hakTopoB. YacTb 2-78. WcnbiTaHus. VicnbitaHne Cab:
BnaxHoe Tenso, NOCTOSHHbIA Pexum»

FOCT P M3K 61191-3—2010 «[MeyaTHble y3/bl. YacTb 3. MOH-
TaX B CKBO3HbIE OTBEPCTUS. TeXHUYeckne TpeboBaHms»

FOCT P M3K 61191-3—2010 «[leyaTHble y3/bl. YacTb 4. MOH-
TaXK KOHTaKTOB. TexHuyeckne TpeboBaHNsA»

* COOTBETCTBYIOLLMIA HALMOHA/IbHBIN CTaHAAPT OTCYTCTBYET. [l0 €10 yTBEPXAEHUS PEKOMEHAYETCS NCMONb30BaTh
NepeBof Ha PYCCKuii A3bIK 4aHHOTO0 MeXAyHapoAHOro CTaHaapTa.

MpumeuaHune
OTBETCTBUA CTaHJaPTOB.

—B HaCTOﬂLLteI‘/‘I Tabnumue Ncnonb3oBaHo cneaylollee yc/ioBHoe 0603HauYeHne CTeneHn co-

- FOT — npgeHTuyHbIe cTaHaapThl.
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Bubnuorpacusa

[1] IEC 60068-2-54 Environmental testing — Part 2-54: Tests — Test Ta: Solderability testing of electronic com-
ponents by the wetting balance method

[2 IEC 60068-2-58 Environmental testing — Part 2-58: Tests — Test Td: Test methods for solderability. resis-
tance to dissolution of metallization and to soldering heat of surface mounting devices (SMD)

[3] IEC 60068-2-69 Environmental testing — Part 2-69: Tests — Test Te: Solderability testing of electronic com-

ponents for surface mounting devices (SMD) by the wetting balance method

[43 IEC 61190-1-3:2007 Attachment materials for electronic assembly — Part 1-3: Requirements for electronic grade
solder alloys and fluxed and non-fluxed solid solders for electronic soldering applications
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