®EAEPAJIbHOE ATEHTCTBO
MO TEXHNYECKOMY PEMYJIMPOBAHUIO N METPONOI A

HAUMOHANbHbIN [TOCTP
Ty poeanieron  MOK 60068-2-83—
GEOEPAUUMU 2017

UCNbITAHUA HA BO3ENCTBUE
BHELLHUX ®AKTOPOB

YacTb 2-83. UcnbiTaHuA.

UcneiTaHue Tf: UcnbiTaHue HA NasseMOCTb
3NEKTPOHHbIX KOMNOHEHTOB ANA NOBEPXHOCTHOIo
MOHTaXa ¢ UCNosfib3oBaHUEM NPUNONUHOM NacCThI
MeToaoM 6anaHca cMauuMBaHUA

(IEC 60068-2-83:2011,
Environmental testing — Part 2-83: Tests — Test Tf: Solderability testing
of electronic components for surface mounting devices (SMD)
by the wetting balance method using solder paste, IDT)

W3paHuwe opuumnansHoe

MockBa
CTaHaapTUHGOPM
2017


http://www.kruzhevo-len.ru

FOCT P M3K 60068-2-83—2017
MpeaucnoBue

1 MOAOMOTOBJEH OTKpbLITLIM aKUMOHEPHbIM 00LecTBOM «ABaHrapa» (OAO «ABaHrapg») Ha OCHOBe
BbINOSIHEHHOTO COOGCTBEHHOrO NEPEeBOAa Ha PYCCKUW A3blK aHrMOA3LIMHON BEpCUU CTaHAApTa, YKa3aHHOro B
nyHKTe 4, KOTOPbI BLINOSIHEH POCCUICKON KoMuccuen akcneptos MOK/TK 91

2 BHECEH TexHu4eckum KOMUTETOM Nno craHpaptusauum TK 420 «Ba30Bble HECyLLMe KOHCTPYKLIUK,
neyatHble NNartbl, COOPKa U MOHTAX ANEKTPOHHbIX MOAYNEN»

3 YTBEPXXOEH W BBEOEH B JEWNCTBUE lpukasom denepanbHOro areHTcTsa No TEXHUYECKOMY
perynuposaHmio u metponorim ot 23 mapra 2017 . Ne 179-ct

4 Hacroawumi craHaapT MAEHTMYEeH MexayHapoaHomy craHgapty MOK 60068-2-83:2011 «Wcnbl-
TaHus Ha BO3AeWCcTBUE BHEWHuX ¢hakTopoB. YacTtb 2-83: UcnbiTauua. Ucnbitanue Tf. UcnbiTaHue HA nas-
€MOCTb 3MEeKTPOHHbIX KOMNOHEHTOB AN NOBEPXHOCTHOr0 MoHTaXka (SMD) ¢ ucnonb3oBaHMeM NPUNONHON
nactel MeTogomM 6anaHca cmavuBanusiy (IEC 60068-2-83:2011 «Environmental testing — Part 2-83:Tests —
Test Tf: Solderability testing of electronic components for surface mounting devices (SMD) by the wetting
balance method using solder paste», IDT).

HaumeHoBaHue HacToALEro CTaHaapTa U3MEHEHO OTHOCUTENBHO HAMMEHOBAHUS YKa3aHHOTO MeXayHa-
poaHoro craHgapta aAna npueseaeHus B coorsercrane ¢ FOCT P 1.5—2012 (nyHkT 3.5).

Mpu NPUMEHEHUN HACTOALLEro CTaHAapTa PEKOMEHAYETCA MCNONB30BATh BMECTO CCbINOYHbLIX MEXAYHA-
POAHbLIX CTAaHAAPTOB COOTBETCTBYIOLLME UM MEXTOCYAapPCTBEHHbIE U HALMOHAaNbHLIE CTaHAAPTLI, CBEAEHUA O
KOTOPbIX NPUBEAEHbI B AONOMHUTENBHOM NpunoxeHuu A

5 BBELEH BINEPBbIE

lMpasuna npumMeHeHuUss HacmosAWeeo cmaHd0apma ycmaHoerieHbl 8 cmambe 26 @edepalribHo20 3aKoHa
om 29 uoHa 2015 2. Ne162-®3 «O cmaHO0apmu3sayuu e Pocculickoli ®edepavuuy. UHopmayusa 06 usme-
HEHUSIX K Hacmoswemy cmaHdapmy nybnukyemcs e exee200HOM (110 cOCMOsIHUIO Ha 1 siHeapsi meKyuie20
200a) UHGhopMaUyUOHHOM yKka3amene «HauyuoHanbHbie cmaHd0apmbi», a oghuluarbHbil mekecm umeHeHull
U 101pagoK — 8 €XXeMEeCAYHOM UHOPMaUUOHHOM yKalamerie «HayuoHarnbHble cmaHlapmbi». B criydae
nepecmompa (3ameHbl) unu ommeHbl Hacmosauwieao cmaHdapma coomeemcemeyiowjee yeedomiieHue bydem
0ny6rIuUKOB8aHO 8 EXeMECSHHOM UHGOPMaUUOHHOM yKaszamene «HayuoHanbHbie cmaHdapmbl». Coomeem-
cmeylowas uHgopmayus, yeedoOMNEeHUe U MeKcmbl pa3Mewaromest makxe 8 UHOPMayUuoHHOU cucmeme
obuweeo rnosb30eaHuUs Ha oguyuanbHoM calime ®edeparnbHO20 ageHmemeaa rno MexHU4ecKoMy peaynuposa-
HUK U Memposiozuu 8 cemu YIimepHem (www. gost.ru)
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Hacroswmii cTaHgapT He MOXET ObiTb MOMHOCTBLIO UMK YACTUYHO BOCMPOM3BELEH, TUPAXUPOBAH W pac-
NPOCTpaHeH B KayecTBe ohULManbHOro usaaHus 6es paspelueHus degepanbHOrO areHTCTBa N0 TEXHUYECKO-
MY PETYNIMPOBAHUIO U METPONOTNN
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HAUWOHANBHBINA CTAHAAPT POCCUUNCKON G®EAEPALMNMNU

MCMNbITAHUA HA BO3OEWCTBUE BHELUHUX ®AKTOPOB
YacTtb 2-83. UcnbiTaHuA.

Ucnbiranue Tf: MicnbiTaHne Ha NAaAEMOCTb IMEKTPOHHbLIX KOMMOHEHTOB ANA NOBEPXHOCTHOIO
MOHTa)Xa C UCNOoNb30BaHUEM NPUNONHOMN NACTbl MeTOAOM HanaHca cMauYuBaHus

Environmental testing. —
Part 2-83. Tests. Test Tf. Solderability testing of electronic components
for surface mounting devices by the wetting balance method using solder paste

Nara BBegeHua — 2017—07—01

1 O6nacTtb NnpumMeHeHusi

HaCTOFlLLWIIZ cTaHAapT yCTaHaBNMUBAET CpaBHUTENbHOE uccnegoBaHne CMavyMBaeMoCTu MeTannnyeckux
BbIBOAOB N METaNIM3NpPOBaHHbIX BbIBOAOB MNOBEPXHOCTHO MOHTUPYEMbIX u3genuii ¢ ﬂpMﬂOﬁHbIMM nacramu.

MpuMmeYvyaHune — PasnnuyHble METOALI UCMbITAHUIA NaKU NOBEPXHOCTHOrO MOHTaXa onucaHbl B MOK 60068-2-58
1n M3K 60068-2-69. MGK 60068-2-58 ycTaHaBnuBaeT BU3yaribHYH0 OLIEHKY C UCNONb30BaHWEM NasibHOW BaHHbLI U MeToAa
onnaeneHns, MOK 60068-2-69 ycTraHaBnuBaeT oLeHKy banaHca cMadMBaHUs ¢ UCTIONb30BaHMEM NasibHO BaHHbI.

2 HopMaTuBHbIe CCbITKU

B Hacroslem craHgapte MCMonb3oBaHbl HOPMATMBHBLIE CCbINIKM Ha cheaylowme MeXayHapoaHble
cTaHdaptbl. [ns AaTUPOBaAHHLIX CCbINIOK NPUMEHSIIOT TOMbKO yKasaHHOE M3faHMe CCbISIOYHOro cTaHaapra.
[na HeaaTMpPOBaHHBLIX CCLINTOK NPUMEHSAIOT NOCNeAHee U3faHue CCbIIOYHOro cTaHaaprta (Bkniodas Bce ero
N3MEHEeHuUs).

IEC 60068-1:1988, Environmental testing. Part 1. General and guidance (IcnbiITaHUA Ha BO3QeNCTBUE
BHELUHMX dpakTopoB. YacTb 1. ObLme NONoXeHUs U pyKoBOACTBO)

IEC 60068-2-20:1979, Environmental testing. Part 2-20. Tests. Test T. Soldering (AcnbiTaHua Ha
BO3JeNcTBME BHELWHUX hakTopoB. Yacmb 2-20. McnbimaHus. UcnbiTanue T. Maiika)

IEC 60068-2-58:2004, Environmental testing. Part 2-58. Tests. Test Td. Test methods for solderability, re-
sistance to dissolution of metallization and to soldering heat of surface mounting devices (SMD) (UcribimaHusi
Ha so30eticmesue sHeWwHuUX ¢hakmopos. Yacmb 2-58. AcnibimaHus. YicnbimaHue Td. MemoOsbi ucnibimaruli Ha
nasemocmb, ycmoliqueocmb K pacmeopeHulo Memarnnu3ayuu u nalikoli menna MOHMaxHbIX ycmpolicme Ha
nosepxHocmu (SMD))

IEC 60194, Printed board design, manufacture and assembly. Terms and definitions (lnambi neyamHbie.
lMpoekmuposaHue, uzzomoerneHue u MoHmMax. TepmuHbi u onpedeneHus)

IEC 61190-1-3, 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 (Mamepuaribi
KpenneHull 05151 SneKMpPOHHbIX cO0poK. Yacmeb 1-3. TpebosaHus K crinasam 0115 nNpunoes AIeKMPOHHO20 Ha3-
HadeHus u npunoam 0514 naliku 8 371IeKMPOHUKe € ¢hrmocom uiu 6e3 groca

3 TepMuHbI U onpeneneHns

B HacToAwem craHaapre npuMmeHeHbl TepMuHbl no MOK 60068-1, MOK 60068-2-20:2008, M3K 60068-
2-58, MOK 60194 n M3K 61190-1-3, a Takke cneayiome TeEPMUHbI C COOTBETCTBYIOLIMMU ONPEAENEHUsIMU:

3.1 cMaumBaeMocCTb: J1erkocTb, C KOTOPON MeTanmn UnNu MeTannu4yeckoe NOKpPbLITUE MOXKET ObITb 00Ny-
HKEHO XXUAKUM NPUMoem.

W3paHue oduumanbHoe
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3.2 meToa 6anaHca cmauuBaemocTu: Metoa Ana M3MepeHun nokasarenein cMavymBaemMocTu n nase-
MOCTU NYTEM U3MEPEHUSI BEPTMKATbHbLIX CUI (PasHULA MeXAY NOBEPXHOCTHLIM HATSHXKEHUEM U NNaBY4YEeCTbIO),
[NeNCTBYIOLIMX Ha oBpasel, U UxX 3anucb B Buae (OYHKLMKU OT BPEMEHU, koraa obpa3sel, Norpy>xeH B pacnnas-
NEHHbIA NPUNON.

3.3 HayanbHaA TOYKa HarpeBa: Bpems cTrapra noBbiLLEHUA TEMNepaTypbl NPU HarpeBe MPUMNOWHON
nacThbl, HaHEeCEeHHOW Ha TECTOBbLIN 3AXXUM.

3.4 HyneBas NUHusA: JIMHKUA, NPOBEAEHHAs 40 BPEMEHHOW OCU OT CUIbl, UCNLITYEMON 00pa3uom, 3anu-
CaHHOIi UCMbITaTENBHBIM 060pyA0OBAHMEM (AATUMKOM CUIbl), KOraa obpasey BbIHYT U3 PaACMaBIEHHOMO NpU-
nos Nocne KoHUa U3MEepPEeHui.

3.5 Tukcorponua: CnocoOHOCTb CyOCTaHLMM YMEHbLUIATh BA3KOCTb (PasXXmkaTbCsl) OT MEXAHNYECKOro
BO3AEWCTBUSA U YBENNYMBATbL BA3KOCTb (CryLaTbCsl) B COCTOSAHUM NOKOSA.

3.6 peonorua: Pasagen cdu3uku, ndyyaiowmii aecbopManmm U Teky4ecTb Bewectsa, AedopmaLuoHHbIe
CBOICTBA pearnbHbIX TEMN; PEONOrMsa 3aHUMAET NMPOMEXXYTOYHOE MONOXKEHUE MEXAY TEOPUER YyNpyroctTn u ru-
APOANHaMMUKON.

4 VicnbiTaHuA
4.1 OcCHOBHOE onucaHue

OGpa3sel 4ep)KUTCA Ha KpenmeHuu, cneuuansHo noaxoaswem ans obpasua, u NoABELLINMBAETCH HA YyB-
cTBUTENbHbLIN GanaHcup. OBpaseL Norpy>atoT B NPUMNOAHYIO Nacty (MPUMEHMMO K UCNLITAHUIO C 3aXMUMHBLIM
YCTPOMCTBOM), NOTOM NPUMOIHYIO NAcTy HarpeBaloT A0 onnaeneHus. PesynsTupyioLuin BeKTOp BEPTUKaNbHbIX
CMWI NNaBy4eCTU M NOBEPXHOCTHOIO HaTSHKeHUs (AeiCTBYIOLLME CUTbl), AEWCTBYIOLLMX Ha o6pa3eL, onpeaensior
C NOMOLLbK AaTyMKa M npeobpasyoT B CUrHarm, KOTOPbI HEMPEPbIBHO 3anMCLIBAETCSl MK HabnioaaeTca Kak
OYHKLMSI BPEMEHM HA CAMOMMUCLIE UM KOMMbIOTEPE.

MpuMmedyaHume — Cunbl cMa4nMBaHUS MOryT 6bITb OLEHEHbI TOMBKO ANS KOMMNOHEHTOB OAWMHAKOBOrO pasmepa W
dopMel. STUM METOAOM HEBO3MOXHO AOCTUYbL aBCOMIOTHOW OLIEHKN.

4.2 MeToAbl UCNbITaHUA

Hwxe npuBeaeHb! TPU NpMMeHsaeMbIX MeToaa. Belbop Mmetoga aosmkeH ObiTb NPUBEAEH B COOTBETCTBYIOLLIMX
TEXHUYECKUX YCIOBUSIX.

a) MeTop 6bicTporo Harpeea. CMauMBaeMoCTb 3M1EKTPOAOB KOMMNOHEHTA OLIEHUBAETCS, NOKA NpUNoliHas
nacta pacnnaeneHa npu 6bICTPOM MOBbILLEHUU TemnepaTypbl. O6Gpasel, Norpy>keH B NPUMNONHYIO NacTy Ao
TOrO, KaK HAYHETCS NOBLILLEHME TEMNEPATYPbI.

b) CUHXPOHHLIN MeToa. CMaYMBAEMOCTb INEKTPOAOB KOMMNOHEHTA OLEHMBAETCA, NOKa NPUNOIHAA nacra
pacnnasneHa npu GbLICTPOM MOBbILLEHUM TeMnepaTypbl. O6pasey NOrpy>xaeTcs B NPUNONMHYIO NacTy Toraa,
Korga Ha4MmHaeT NoBbILWAaTbCA TeMmneparypa.

¢) Meton TemnepatypHoro npoduns. MNpunoiHylo NnacTy pacnnasnfioT, UCNONb3YA TeMNepaTypPHLIN
npodunb, KOTOPLI NPUMEHSIETCA B NPOU3BOACTBE, U OLIEHWBAIOT CMa4YMBaEMOCTb 3NEKTPOAOB KOMMNOHEHTA.

MpumedvaHue 1 — 310 ucnbitaHue (Tf) MoxeT BbiTb NPUMEHEHO K BLIBOAHEIM MOBEPXHOCTHO MOHTUPYEMBIM
ycTpoicTBaMm. [ins Toro, 4Tobbl 4OCTUYb COMOCTaBUMBIX U NOBTOPSAEMbIX Pe3ynbTaToB, UcnbiTaHue Tf cnefyeT NpoBoAUTL
Ha NPsSIMbIX BbIBOAAX.

MpumedaHune 2 — lMpunoitHas NacTa He ONUCaHa B HAaCTOALWEM CTaHfapTe.

5 NMpeaBaputenbHasa NOAroToBKa

Ecnu nHoe He onpeaeneHo TexHU4Yeckummn ycnosuamu (TY) Ha KOHKPETHbIE U3AENUs, TO UCMbITaHue
AOMKHO BbITh NpoBeaeHo ¢ 06pa3LioM B TOM BUAE, B KOTOPOM OH Obin nonyyeH, a Taike cnegyer cobniogarb
6OnbLUYIO0 OCTOPOXHOCTL B 0BpaLLeHuu ¢ obpasuom Bo usbexxaHue ero 3arpsisHeHust nanbLamMm Unm pyrumm
npeamMeTamu. OBpasel, MOXET ObITb MOMELLEH B OPraHUYECKUil PACTBOPUTENb NPU KOMHATHOM Temneparype,
Ansa Toro ytobbl ybpaTb BO3MOXHbLIE 3arpsi3HEHUSA, HANPUMEP >XMP HA NOBEPXHOCTHU, NPU YCIOBUM, ECNIU 3Ta
noaroToBka He NnpoTusopedut TY. [oNonHUTENBHBIX CNeuuanbHbIX O4UCTUTENBHBLIX paboT NPOBOAUTL He Tpe-
GyeTcs. OunLLEHHbIN TakuM 0Bpa3om obpasel) MOXET ObITb BLICYLLIEH HA BO3AyXe.

B cnyyae Heo6x0auMOCTU NPOBEAEHUST YCKOPEHHOrO CTapeHUs, ONMUCAHHOTO B TEXHUYECKUX YCIIOBUSIX,
AOMmKeH GbITb NPUMEHEH oauH u3 metogoB M3K 60068-2-20:2008 (4.1.4 (crapeHue 1)). Takke B TEXHUYECKUX
YCMOBUAX AOMKHbI ObITb ONUCaHLI YCNOBUS CTAPEHUA.

2
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6 MNoaroTtoeka
6.1 MpunoiiHasa nacta

[ns npoBeAeHnsa ucnbiTaHUs HeobxoAMMO MCNOb30BaTh NMPUMOVHYI0 NacTy, KOTopas A0/HKHA XPaHUTbCA
B repMeTUYHOM KOHTEWHepe M TEMHOI OKpyXatoleil cpege Temnepartypoii Hnmxe 10 °C, usberas Bo3geicTaus
NPsSIMbIX CO/THEYHBIX lydeid. Mepes NPoBeAEHNEM UCMbITAHUSI BRXHO NPaBW/IbHO NOATOTOBUTL MPUMOIHYIO NacTy.

a) MpunoiiHaa nacta fo/mkHa 6biTb M3BEYEHA W3 XONOAUbHMKA, BblAepXaHa Npu HOPMasbHbIX Ku-
matuuyecknx ycnosusx (HKY) B cooTBeTcTBUM € TY [HOpMasibHble KIMMAaTUYECKUE YC/OBUS: TemnepaTypa
(22 + 3) °C 1 oTHoCMTeNbHasA BNaxHOCTb (50 + 10) %] B TeuyeHne 1—2 4 M B COOTBETCTBUM C TEXHUYECKON
[JOKyMeHTauuell npovn3BoguTens.

b) OTKpbIBAlOT KOHTEWHEP C NPWUMONHOK NacToi, youparT BHYTPEHHEEe 3alUTHOE MOKpbITUE, OuYuLLAloT
nacTy, NPUANMLYIO K KPbILLKE BHYTPEHHEro MOKPbITUS U CTEHKaM KOHTelHepa, u f06aBnsaloT ee B KOHTElHep.

C) Micnonb3ys wnatesb, akkypaTHO NepeMeLLnBatoT nacTy oT 140 2 MvH A0 ee romMmoreHvsaumm, cobnogas
OCTOPOXHOCTb BO M3GexaHue nonafaHusi Bo3ayxa.

Ecnn Heo6xoAMMO, TO foMyCKaeTCs OCTOPOXHO NepPeHecTn NacTy B KOHTeliHep B AOCTaTOYHOM KONnyecTse,
cnefs 3a Tem, Ytobbl TyJa He MPOHMKaN BO34yX.

6.2 WcnbiTaTenbHbll CTEHA B BUAE NNACTUHbI

MnacTuHbl cregyeT XpaHUTb B repMeTU4YHOM KOHTeI‘/'IHepe, HenocpeacTBeHHO nepen HadasloM UX
NCNOMb30BaHNA OHU O0J1KHbI ObITb OounLEeHbl pa36aBneHH017| COMISIHON  KMCMOTOWA. [Ona kaxaoro ucnbiTaHus
AO0/MKHa ObITb UCMOMb30BaHa HoBasi NnacTuHa.

6.3 lepxatenb obpasya

[epxatens ob6pasua 06bI4HO 3arpsi3HeH h/IOCOM, KOTOPLIA NPUMEHSNICA BO BpeMs ucnbitaHnsa. Obpasey,
[JO/MKeH ObITb OUMLLEH OpraHM4Yeckum pacTBoputenem. [py OYMCTKe XenaTeslbHO MCMOoMb30BaTh YbTpasBy-
KoBOe obopyAoBaHue.

7 MeTopg 6bICTPOro HarpeBa
7.1 O6opygoBaHue

O6opyaoBaHue, UCMOb3yeMOe AJ18 UCNbITaHUS METOAOM ObICTPOro HarpeBa, COCTOUT U3 U3MEPUTE/TbHON,
HarpeBaTenbHOl M MMITOBON CMUCTEM, MOKa3aHHbIX Ha pucyHke 1. [leTanbHble TpeboBaHNA K 060pyA0BaHUI0
npuBeAeHbl B NPUIOXKEHUN A.

a) N3mepuTenbHaa cuctema COCTOUT U3 AaTuuKa CU/bl, KOTOPbIA MOXET U3MepsATb Cuiy, AeMCTBYIOLLYO
BepTVKanbHO Ha obpasel, npeobpasoBaTens CUrHasia 1 3anucbiBatoLLero ycTpoicTaa.

b) HarpeBaTenbHas cuctema fo/mpkHa ObiTb CMOCOOHA MOAAEPXKMBATL NOCTOSAHHYKO TemnepaTypy C Tou-
HoCTblO * 3 °C.

c) JlindptoBas cuctema goskHa 6bITb CNOCOOHA BbINOMHATL MOTPYXEHUE U U3B/edYeHne obpasua, Kak
onucaHo B 7.4.3.

7— obpaszell, 2— vcnbiTateNbHbli CTEHA B BUAE MIACTUHbI, 3 — NpUNoiHasa nacta; 4 — Harpesare/ibHas BaHHa;
5—nndpT 4ns NnacTuHbl; 6—nnAT ANs HarpesaTebHON BaHHbI, 7— 3a0KVMMHOE YCTPOICTBO 151 NIaCTUHbI, 8— KOpryc;
9 — paruuk; 10 — npeobpasoBaTeNlb CUrHana; 77/ — 3anucbiBatollee YCTPOWCTBO; 72 — KOHTPO/Iep

PucyHok 1 — MpumMep 060pyaoBaHus Afis UCMblTaHUS METOAOM GbICTPOro Harpesa
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7.2 TecToBas naacTvHa
TecToBass nnactnHa AO0J/TIXKHa 6blTb BbINOJ/IHEHA B COOTBETCTBUN CTa6}'IVILI,el7l 1.

Ta6nuua 1— TexHuyeckue Tpe6OBaHNUA NAACTUHBLI A5 UCTIbITAHUS METOAOM 6bICTPOrO Harpesa

MpeameT TexHuyeckoe TpebosaHue
Martepuan BeckncnopogHbiin pocthat meam
dopma Kpyrosoii nogfoH ¢ OTCTynoM
Pa3wmepsl: L, W MeHbLie, yem 30 MM OfiHa CTOPOHA, WK MeHbLle, YeM obuas naowasib 900 mm2
TonwwHa, / 0,3+ 0,03 mm
Onametpbl: Db D2 Ot 9 go 10 MM CHu3y

Ot 13 go 14 mm cBepxy

ny6uHa, h (0,4 +0,04) Mm
OunameTpobl: D3 D4 BHyTpeHHUA anameTp ot (10 + 0,02) mm, 1 60nee 20 MM BHELUHWIA gnameTp
TonwmHa n30anpyoLLero cnos (0,035 + 0,01) mMm
Jedopmauus + 0,05 MM (415 ANVHHON CTOPOHbI NAACTUHBI NPSAMOYTONIbHON (hopMbl)

Mpumep TECTOBO NNACTUHBI, UCNOML3YEMOI B UCMbLITAHUN METOAOM GbICTPOTO0 HarpeBa U CUHXPOHHbLIM
MeTOA0M, MoKasaH Ha pPUCYHKe 2.

1— rpaHvua nasinbHOWM Macky; 2 — nasifibHast Macka; L.W — BHelUHe pasmepbl; D — BHeLUHWIA anameTp;
D2— BHyTpeHHUIA anameTp; D3— BHYTPeHHUIA AvameTp NasiibHoN Macky; D4— BHELUHMIA AMaMeTp NasiibHON Mackw;
h — rny6byHa nnacTuHbl; / — TonwwHa

PucyHok 2 — lpumMep ucnbiTaTeNIbHOIo CTeHaa B BUAE NNACTUHbI AN1S UCTMbITAHUA MeTo40M 6bICTpOFO Harpeesa u
CUHXPOHHOIo MeToaa

7.3 MNMogrotoBka

Cwm. pasgen 6.

7.4 Ycnosusa ncnelitaHusa

74.1 Temnepartypa ucrnblTaHUA

McnbiTaTeNbHblii CTeHA B BUAE NAACTUHLI AO0/KEH 6blTb 06paboTaH, WCNONb3ys TemnepaTypHblii
npounb, Kak NokasaHo Ha puUcyHke 3.

4
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O603HauYeHne BeNNUNHBI SAC Sn-Pb
T 217 °C 183 °C
» (245+3)°C (235+3) °C

I, — Temneparypa nias/eHns Npunos; t— Bpems UCMblTaHus;
T2 — Temneparypa ucnbITaHus;
— BpeMs OT Havasia [0 AOCTUKeHUA Temnepatypbl T{,
t2 — Bpemsa OT Havasia [0 AOCTUXEeHUs Temnepartypbl T2,
VcnbiTaHne HaunHaeTcs ¢ TemnepaTypebl He 6onee 50 °C;
Bpems oT Hauasia UCTbITaHWA A0 JOCTKEHUS Temnepartypbl [, [A0/DKHO 6bITb He 6oneel,5 c).
Bpems oT Hayana ucnbITaH!sa 4o AOCTWKEHWS Temnepatypbl T2 (2 40/mKHO 6bITb He Gonee 3 c).
CKOpOCTb OXNaXKAEHUSA He pernaMmeHTMpyeTcs.

PncyHok 3 — Mpumep TemnepatypHoro npoduns
7.4.2 HacbiweHne NpUNOMNHON nacTbl U YCNOBUS NOrpyXeHns

PekoMeHAOBaHHblE YC/NIOBWUA NOrpyxeHus o6pas3ua B NpUNoiHyl nacTy gaHel B Tabnuue 2. Ans
KOMNOHEHTOB, KOTOpble He onucaHbl B Tabnuue 2, ycnoBUSA UCMbITAHWA AOMXHb 6bITb onucaHbl B TY Ha
KOMMNOHEHT.

Ta6numya 2— PeKkoMeHAOBaHHbIE YC/I0BUS UCMbITaHUSA AN MeTofa GbICTPOro Harpeea M CUHXPOHHOIo MeToda Asis
NPSIMOYrO/IbHbIX NOBEPXHOCTHO-MOHTUPYEMbIX U3AENWii

rny6buHa

Yron n HanpasneHve NorpyxeHust obpasua B NPUNONHYy0 nac
NOrpy>XeHusas, mm P Py pasu P Y i

Pa3mep ob6pasua3

1005 (0402) 0,15 Fopn3oHTanbHO
1608 (0603)
PesucTtopsl MpAMoyrofibHOE NOBEPXHOCTHO MOHTUPyeMOe usgenue

2012 (0805) 0,20
3216 (1206) bl 4
1005 (0402) 0,15 H 1
1608 (0603) LI oyl

KoHgeHcaTopbl /1 nn /
2012 (0805) 0,20

MM - npunoitHas nacTta
3216 (1206)
a — 0603HayeHne pasmepos, Hanpumep 1005 o3HauaeT obpasel ANMHOW 1 MM K wupuHoi 0,5 mMM. B ckobGkax
yKasaH pasmep B gloimax.
b — rny6uHa norpyxeHusi, onvcaHHas B 3Toi Tabnuue, pekoMeHAoBaHa, NOCKOMbKYy cuna naaByvyecTu 3aBUCUT
OT KOH(UTypaLunmn 3M1eKTpoaoB.
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7.4.3 YCcnoBua NorpyxeHna n nssnedyeHuns obpasua

CKOpoOCTb MorpyxeHus o6pasua B NpunoiiHyto nacTty fosxHa 6biTe ot 0,5 go 1 Mm/c. CKOpOCTb no-
TPYXEHMWS NIACTUHbI B HArpeBaTeslbHY BaHHY fO/MKHA GbiTb OT 1 40 5 MM/C.

7.5 Mpouepypa ncnolTaHng

Mpoueaypa ucnbiTaHUa [OMKHA GbITb CreayoLeil:
a) ycTaHaB/MBaKT POBHO NOBEPXHOCTb MAACTMHbLI, HAHOCAT MPUMNOIHYI0 NacTy Ha nnacTuHy. Mpumep
nokasaH Ha pucyHke 4;

PucyHoK 4 — lMpuMep NpYMEHEHUS NMPUMOIHOI NacTbl K TECTOBOI NnacTuHe

b) ycTaHaBNMBalT obpasel, B 3aXuM, noka He 6yaeT AOCTUTHYT Yros, ONWCaHHbIn B 7.4.2. 3axum
cnepyeTt NOCTaBUTb B LLEHTP NNACTWHbI, B KOTOPYH 3anMBaloT NPUMNOHY nacTy;

C) ycTaHaBIMBaKT BbIXOAHOM CUTHaN faTyMka Cubl M 3anucbiBatoliee YCTPOCTBO Ha O;

d) obpasey norpyxatT B NPUNOKHYI0 NacTy Ha rnybuHy, onucaHHyto B 7.4.2. Nocne 3Toro HarpesawT
nnacTuHy 4715 pacniaBieHns NMPUNoWHON nacTbl B COOTBETCTBUU CTEMMNEPATYPHbIM NPOdUIEM, Kak OnMcaHo
Ha pucyHke 3.

MpumeyaHne — MoxeT NoTpe6GoBaTLCS NOrpyXeHne o6pasLa B NPUMOKHY0 NacTy Ha ry6uHy B ABa Wim Tpu
pasa 6o/bLUyto, YeM Fy6rHa, OMCaHHas BbilLe, a3aTeM YXEe Ha OMUCaHHYHo Fy6GuHy. HasHaueHve 3Toi npoueaypbl B
TOM, YTOBbl NPUMEHATL (Y/IIOC Ha YacTb 06pasLa, KoTopasi COOTBETCTBYET MOTPYXEHUIO Mepes HarpeBoMm;

€) n3BnekawT ob6pasel, U3 pacnnaBieHHOV NPUMNOKHOK NacTbl, Korga UsMepeHne 3aKoH4YEeHO.
3anucb pesynbLTaToB 3akaHYMBaeTcsa TorAa, Korga cuna AocTuraeT cTabubHOTO COCTOSIHUSL MK
YyCTaHOB/IEHHOI NPOAOMIKNTENBLHOCTY.

7.6 NMpepocTtaBneHne pesynbTaTtos

Camonucel 3anucbiBaeT cuiy, AelicTBylOLWYw Ha ob6pasel B BEepTUKA/SIbHOM HanpaBieHUu.
Cuna, peiicTBylowas B BEpXHEM HanpasieHuU (Tonkawwas cuia WM naaByyvyecTb) 3anucbiBaeTcs Kak
oTpuuaTenbHoe 3HauYeHwe, U cuna, AelicTByloWwas BHU3 Ha o6pasel, (cuna cmavumBaHus), 3anucbiBaeTcs
Kak NofIoXunTeslbHOe 3HauyeHue.

TunuuyHaa popmMa nosly4aemMoro BbIXOAHOIO CUTHaNa nokasaHa Ha pucyHke 5 v aaHa B NpuioxeHun B.

7.7 Mpumepbl NapamMeTpoB Ha OCHOBaHWUU XapaKTepPUCTUKN:

a) Bpemsi Hayana cMauymBaHus;

b) MakcMManbHOE BPEeMsi CMauynBaHus;

C) MakcuMasibHas cuia cmaduBaHus;

d) cTabunbHOCTL CMauMBaHua Bbly OTHOWIEHME OKOHYaTesfIbHOW cuibl cmadmBaHua Flend u Mak-
CUMasIbHOM CUMbI CMauMBaHus F* max.

MpumeyaHne — CTabUNbHOCTb CMAYMBaHNA BbIYMCAAIOT MO doopmysnie Shl= FyendlFynmax
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F, Hynesas nuHua

—_—
Bpems

Deiicteylowas cuna
OTpuuarenbHas -«— ——» [lonoxurtenbHas

A, — onopHas Touyka BpeMeHU Havana usmepeHus.

MpumedvyaHune — Todka A, NepBbI NONOXUTENBHBLIA MUK CUMBI B UCMbITAHWUN;

B, — npumep, Korga Kpusas cunbl NepecekaeT HyNeBYH NUHUIO;

C, — npumMep, Korga cuna cMavmBaHusa JocturaeT 2/3 MakCuManbHOW Cunbl CMauMBaHUS,

Dy — npumMep MakcumManbHOWN CUfibl, MOSTyYEHHOW BO BPEMSsi UCTILITAHUS,

E, — npumep, koraa obpasel BLIHYT U3 MPUNONHON NAacTbl, NOCrie 3aBepleHUA U3MepeHus;

F, — npumep, Koraa cuna AoCTUraeT CTaburbHOro COCTOSAHMS, KorAa ob6pasel| BLIHYT U3 TECTOBOW NNACTUHDI,

o1 — BpemA Havana cMaunBaHuA. NpoaoNKMTENbHOCTL BpeMeHM oT Touku A, Ao By,

t11 — BpemAa cmaunsaHuA. MpoJorKUTENBEHOCTL BPEMEHM OT TOUKM B4 A0 Touku Cy;

F1 max — MakcuManbHaa cuna cmaumsaHusa. MakcumanbHasa cuna (3HaueHue oT HyneBsown NMHWK), NONYYeHHanA B U3MepPeHUK;
Fend — OKOHuaTeNbHan cuna cMaunBaHus. Cuna (3HaueHue OT HymneBOW NIMHWUK), NONYYEHHAA K KOHLY U3MepeHUs

PMCYHOK 5 — Tunuynaga KpuBas BbIXO4HOIo curHana npu ucnbirfaHun MeTtogom 6bICTpOF0 HarpeBa

8 CMHXpPOHHbLIN MeTOoA
8.1 O6opyaoBaHue

O6opyaoBaHue, UcnNonb3yemoe Ans UCNbITaHUSA CUHXPOHHLIM METOAOM, COCTOUT U3 U3MEPUTENbHON,
HarpeBarenbHOW U NMAITOBON CUCTEM, KaK MOKa3aHO Ha pUCYHKe 6. [leTanbHble pekoMeHaaummn K 060pya0BaHMIo
AaHbl B NPUITOXXEHUK A.

a) UamepuTtenbHaa cuctema COCTOUT U3 AaTtynka CUnbl, KOTOPbLIK MOXET U3MEPATbL CUITY, IENCTBYIOLLYIO
BEpPTUKaNbLHO Ha obpasel, npeobpasoBaTtenb U perucTparop curHana.

b) HarpesatenbHas cucrema gomkHa ObiTb CNOCOOHA KOHTPONUPOBATL YCTAHOBIIEHHYIO TEMNEPATYPY B
npeaBapuUTENbHO YCTAHOBIEHHbIX AONYCKAX, ONMMCaHHbIX B 8.5.1.

¢) JludproBasa cucrema aormkHa ObiTb CNOCOOHA BLINOMHATL MOFpyXXeHUe U u3BneveHne obpasua, kak
onucaHo B 8.5.3.

d) CuHXpoHHas hukcupyloLLasa cucrema aomikHa obecneumnBarb OAHOBPEMEHHO NMOTPY>KEHUE U HarpeBaHue
o6pasua, kak onMcaHo B 8.6.
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1— obpasel,; 2 — TecToBas NnacTvHa; 3 — npunoliHasa nacta; 4 — HarpeBaTesibHas BaHHa; 5 — nMdT; 6 — OCHOBaHue;
7— KpenneHue Ans TeCTOBOW NAUTLI; 8 — MUHU-TUrENb; 9 — OMNOPHbIE CTEPXHU C NPYXuHOR; 10 — gatuuk; 11 — npeobpasosatesb,
12 — camonucel; 13 — KoHTposnep

PucyHok 6 — TMpumep 060pyL0BaHUs 415 UCMbITAHUS C UCMOJIb30BAHUEM CUHXPOHHOTO MeToAa

8.2 TecTtoBas nnactnHa

TecToBasA nnacTuHa — cornacHo taébnuue 1.
Mpumep TecTOBON NNACTWHbLI, UCMNOMIb3YEMOI B UCMbITAHUM C MCNOJIb30BAHMEM CUHXPOHHOTO MeToga,

nokasaH Ha puUcyHke 2.
8.3 CUHXPOHHBI Kpenex
MpnmMep CUHXPOHHOTO Kpenexa noka3aH Ha pPUCYHkKe 7.
8.4 NoaroToBka
Cwm. pa3gen 6.
8.5 Ycnosua ncnoitaHus
851 Temnepartypa ncnbitaHus

TecToBas nnacTuHa foMxHa 6bITb 06paboTaHa, UCNONb3YysA YCTAHOB/AEHHbLIN TemnepaTypHbIA npodunb

(cm. pucyHok 3).
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7a- 3aXMMHOe NpucrnocobneHve
NSt TECTOBOV NNACTUHBI

PucyHok 7 — Tpumep CUMHXPOHHOTO Kpenexa

8.5.2 HachbllleHne NpunoiiHoi nacToii 1 ycnoBua NorpyxeHus

PekoMeHOBaHHble YC/I0BUS MOrpyXeHus obpasua B NpUMoiiHylo nacty gaHbl B Tabnuue 2. A1 KOM-
MOHEHTOB, HE OMUCAHHbIX B Tabnuue 2, YCNOBUA UCMbITAHWUA [0/MKHbI ObITb OMUCaHbI B HOPMATUBHOM [OKY-
MEeHTe Ha KOMMOHEHT.

8.5.3 YcnoBua norpyxeHusa n n3ssedyeHnsa An8 TecToBoro obpasya

CkopocTb norpyxeHuns obpasua B NpUNoMHY0 nacty Ao/mkHa 6biTb oT 0,5 0 1 MM/C 1 ANA MUHWU-TUrens
[OOJ/DKHBI cocTaBnATb oT 1 4o 5 mm/c.

8.6 MNMpoueaypa ucnbiTaHuA

Mpoueaypa MCnbITaHUS JO/KHA GbiTh CreayoLLeii:

a) MOBEPXHOCTb NAACTVHbI YCTaHaB/IMBAKOT POBHO Tak, Kak MOKa3aHO Ha PUCYHKe 4, U HAHOCAT MPUMOA-
Hyl0 nacry;

b) cTaBAT ob6pasel, B 3aXUM C YCTAHOBJIEHHbIM YI/IOM, Kak Moka3aHo B 7.4.2. 3aXUM [O/DKeH 6bITb
OTLEHTPMPOBaH Ha BepxHeli MOBEPXHOCTU TECTOBOM NIACTWHBI, HA KOTOPYK HaHOCMAacb NPUMOHas nacra;

C) ycTaHaBNMBalT BbIXOAHON CUrHaN Jatyvka cuibl U camonucua Ha 0 4o Hauana ucnbiTaHus;

d) ycTtaHaBnvBalT TECTOBYK NAACTUHY B OMOPHbIE CTEPXHWU, PEFYINPYIOT BbICOTY OMOPHbIX CTEPXHEeN
NPsSIMO Haj, MOBEPXHOCTbIO MPUMOWHON NacTbl 6/M3KO K HWKHER Kpomke (rpaHu) anektpoga. lMocne 3Toro
HarpeBatoT TECTOBYIO NAACTUHY Tak, YTOObl pacniaBunacb NpunoliHas nacta B COOTBETCTBMU C Temneparyp-
HbIM MpochuneM, Kak NokasaHo Ha puUcyHke 3 (Npoduib ONIaBAEHUS MPUMNOAHON MacTbl MOXET U3MEHATLCS B
3aBUCHMOCTW OT NMPUMEHEHUSI TOW UM UHON MapKky NPUMOHON NacTbl U PpeKOMEHAALMIA K ee OnnaB/ieHuno), 1
nocse 3Toro NpunoitHas nacTta u o6pasew, LO/HKHbI CUHXPOHHO BOMTU B KOHTaKT. CKOPOCTb MOTPYXEHUs [AO/MKHA
COOTBETCTBOBaTb ONMcaHHoW B 8.5.3;

€) n3BnekawT obpasel M3 pacnnasB/eHHON NPUMNOMHONM NacTbl, Korga U3MepeHne 3akoHYUTCA. 3anucb
pe3ynbTaToB CUMTAIOT 3aKOHUEHHOM, Korga cuna AoCTUrHeT CTabuibHOr0 COCTOSIHUS.

8.7 MNpepocTtaBneHne pesynbTaTtos

Camonucel, 3anucbiBaeT culy, AeiicTBylowyilo Ha o6pasel, B BEpPTUKa/IbHOM HanpasneHun. Cwna,
[elicTBylowlas B HanpaBAeHW CHW3Y (CUna AABNEeHWst WU NIaByvyecTy), 3anuchbiBaeTcsl Kak oTpuuatesibHoe
3HaueHue, a cuna, AeicTeytowas BHU3 Ha 06pasel (Cuna cMaunBaHus), 3anucbIBaeTCa Kak NoMoXUTeNlbHoe
3HaueHue.
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TunuyHaAa KpuBasa BbIXOAHOINO CUrHasna noka3aHa Ha pucyHke 8.
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OtpuuarensHas

A, — MecCTO, B KOTOPOM Ha4YMHAETCA U3MepeHme.

O6pasel| BBOAUTCSH B KOHTAKT C NPUNONHOM NacTol, KoTopas pacnnaBnaeTcs,;

B,— MecTo, B KOTOPOM BLIXOJHO CUrHam nepecekaeTt HymNeByo NIMHWIO.
JelcTBytoLlas BH3 CUa NOBEPXHOCTHOIO HATSHKEHWS TOUHO paBHa Cuse NNaeyyecTy;
C, — MecTo, KOraa Cuna cMaumBaHus AOCTUraeT 2/3 MakCUManbHOW CUNbl CMaYuBaHUS;
D, — MeCcTO MakCUManbHOW CUSbl CMa4YMBaHWA, MONYYEHHOW B UCNBITAHWUMK;

E,— mecTo, B KOTOPOM 0GpaseL, U3BNEKAeTCA U USMEPEHUA CHUTAETCA 3aKOHUEHHbIM;
ty, — BpeMSA Ha4yana cMavueaHua. JnUTeNbHOCTb BPEMEHMN OT TOHKU A, A0 TOUKM By,
t,», — BpeMsa cMavyuBaHuA. JNUTeNbLHOCTL BpeMeHU oT B, A0 Toukn Cy;

Fomax — MakcumanbHasa cuna cmadumeaHus.

MakcumanbHoe 3Ha4YeHne (0T HyNeBow NUHUKN), NONYYEeHHOE BO BPeMA UCNbITaHUS,

%Fz,max — 2/3 0T MaKCUManbHOW CUNbI CMaYNBaHUS,

F end — KOHEUHAs cuna cMauuBaHuA. Cuna, nonyyYeHHas Ha BpeMA KOHLA UCTILITaHUA.

MpuMeyaHune — HekoTopble NPUNONHBIE NACTbl MOMYT BbI3blBaTb Ha4arnbHY0 CUNMY CMayYuBaHUA (TAHYLLYIO
cuny), KotTopass MOXeT OblTb OTHECEHa K CMayMBaeMblM areHTaMm, CoaepXaluMmcs B HEKOTOPbIX NPUMONHBIX nacTax
(cM. npunoxeHue E).

PI/ICYHOK 8 — Tunu4yHaga KpuBas BbIXO4HOIo CUrHana npwu ucnbitfaHu CUHXpOHHBIM METOAO0M

8.8 Onucanue napameTpoB:

a) BpemsA Havana cMaumBaHus: fy,;

b) BpemMa cmaunsaHus: ;5;

C) MaKCUManbHasa cuna CMaunBaHus: F; .y,

d) cTabunbHOCTL CMaunBaHusA: Sb,; OTHOLLIEHUS KOHEYHOW CUIbI CMAYUBAHUA Fj ong N MAKCUMANBLHON
cune cmavmBaHusa F; ...

MpumevyaHne — CTabunNbHOCTL CMauMBaHUA BLIYUCTAOT NO hopmyne Sby = F, o0 /Fa max-

10
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9 Meton TemneparypHoro npoduns
9.1 O6opynoBaHue

O6opyaoBaHue Ana MeEToAa TEMMNEPATYPHOro Npouns COCTOUT M3 UBMEPUTENLHOW, HarpeBaTensHoM
CUCTEMBI M MexaHu4yeckoro nudra. Mpumep M3MepuTENbLHON CUCTEMbI MOKa3aH Ha pucyHke 9. TpeGoBaHus k
cuUcTemMe gaHo B NpunoxeHuun C.

a) NameputenbHas cuctema AOIDKHA COCTOATH M3 AaTyuKa CuMlbl, CMOCOOHOr0 M3MEPSATb Cuny,
[JEWCTBYIOLLYIO B BEPTUKANbLHOM HanpasneHu Ha obpaseL, MexXaHWKO-9MeKTpuyeckoro npeobpasosarens u
3anucbiBaloLLEero o060pyaoBaHus.

b) HarpesatenbHas cuctema gomkHa obecneynBartb TEMNEPATYPHBIN NPOUNL, ONUCAHHbIN B 9.4.1.

¢) JludproBas cuctema COCTOMT U3 MEXaHM3MA, KOTOPbIN MOXET NOAHMMATLCS U OMYCKaTbCA B COOTBET-
CTBMM C YCNOBUAAMU, ONUCAHHbIMK B 9.4.3.

7 > 8 > 9
1 A
/5
4 3
I|—|‘/’/_/2
<
B '
6 e 10

1 — obpasel}; 2 — TecToBasA MrlacTUHa; 3 — npunoiHasa nacra; 4 — HarpeBaloLUiA aneMeHT; 5 — kopnyc; 6 — nuaoT;
7 — paTtuKK; 8 — npeobpasoBaTenb, 9 — caMonucely; 10 — KoHTponnep

PucyHok 9 — MNpuMep cucTEMbI UCTbITaTeNbHOrO 0bopyfoBaHus Ans MeToAa TeMnepaTypHoro npoguns

9.2 TecToBasi NnNacTMHa
TecTtoBasi nnacTuHa A0SHKHA COOTBETCTBOBATL TPeOOBaHUAM, ONUCAHHbIM B Tabnuue 3.

Ta6nuya 3 — TexHudeckue TpeboBaHMs TECTOBOI MNACTUHBI 4TSI UCTILITAHUA METOAOM TEMNEPATYPHOro Npoguns

HaumeHoBaHue TexHuueckne TpeboBaHUA TECTOBOM NNACTUHbLI
nokKasaTtena
MaTtepuan BeckucnopoaHblil pocdat meam
®dopma KBagpaTHaa unu npsiMoyroribHas nracTuHa
Pasmep OT1 15 go 35 MM A5 Kaxgoi CTOPOHbI
TonwmHa 0,3+ 0,03 Mm
KopobneHue + 0,05 MM (anMHHasA cTopoHa Ansi NPAMOYroNbHOW opMbl)

9.3 NMNogroroeka
Cm. paspen 6

1
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9.4 YcnoBusi UCMNbITaHUA

9.4.1 TemnepaTypa UcnbiTaHUsA

Temnepartypa UcnbiTaHUst — 3TO TEMMEpaTypa 3aXXUMHOro npucnocobnexuns. MNnactuHa AomkHa ObiTb
obpaboTaHa, ucnonb3ys cneyuanbHbIin TemnepaTypHblii npodunb (NPOMUNL ONnNasneHusi NPUNONHON NacThbl
MOXET U3MEHSITbCA B 3aBUCUMOCTU OT MPUMEHEHNS TOW UMM MHOW MapKU NPUNOMHON NacTbl U peKOMeHaauni
K ee onnasrneHuto). Ha pucyHke 10 npueeaeH TUMUYHBIA NPUMED.

250
\.T4
o (3,0+£0,3) Kic ~N O\
o- .\ \‘
g 20+ /X NG YU
> . N\
E T \. .
Q 3 NN
B 160f—-—mmmmmmeee A _ 1 S -
AN
o
m“m"—t----- -~ ———————
(3,010,3) Klc
Bpems
0O6o3HaueHWe nokasaTtens 3HaveHWe anAa cnnasa SAC @ 3HaueHue ana cnnasa Sn-Pb 2
Ts (160 £ 5)°C (160 £ 5) °C
ts (80x5)c (80+5)c
T4b (245 £ 3)°C (220 £ 3)°C
& Mpunoithan nacta Ha ocHoBe cnnasa SAC (Sn96Ag3Cub) u cnnasa Sn-Pb (Sn63Pb37)
b T, ycTaHOBMeHHas TemnepaTypa HarpeBaiollero snemMeHTa. TemnepaTypa 3aXUMHOMO KpenneHWs MOXET He
JOCTUrHYTE YCTaHOBINEHHOW TeMNepaTypbl.

T, — Temnepatypa npeABapuTenbHOro Harpesa;

T4 — NWKoBas Temneparypa,;

t; — ANWUTENbHOCTL MPeABapUTENbHOrO Harpesa.
NamepeHue HauymHaeTes Npu Temnepatype He Gonee S0 °C.
CkopocTb oxnaxaeHus He onpeaeneHa.

PucyHok 10 — Npumep TeMnepaTypHO-BpeMeHHoro npodguns

9.4.2 YcnoBua NOrpyxeHua

PekomMeHA0BaHHOE KONUYECTBO MPUMOWHON NACTbl U YCROBMUS NOTpy>KeHust o6pasLa B NPUNOHYIO Nacry

B UCNLITAHUM HA NaAseMOCTb yKasaHo B Tabnuue 4. [ins KOMNOHEHTOB, HE ONUCaHHLIX B Tabnuue 4, ycnosus
UCNbITAHWA AOIDKHBI BbITb onpeaeneHbl B TY HA KOMNOHEHT.

12
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Tabnuya 4 — PeKoMeHAOBaHHbIE YCNOBUSI UCMLITAHUS METOAOM TEMMepaTypHOro NPohuna AN NPAMOYronbHLIX
MOBEPXHOCTHO MOHTUPYEMbIX U3AENNiA

KonuuectBo npumeHeHHOW
Tun u pasmep MPUNOMHON nacTe! nor"yi::‘;ﬂ Yron u HanpasneHue NorpyxeHnAa obpasua
KOMMOHeHTOB 2 Py c B NPUNOIAHYIO NacTy
OuameTp, TonuwuHa, MM
MM MM
K 1005 (0402) lopusoHTanbHo.
OHAeHcaTophI
A p 1608 (0603) MoBepXHOCTHO MOHTUPYEeMOe nsgenune
3 0,20

1005 (0402)
PeaucTopel v

1608 (0603)

2012 (0605) 0,05

77777777_

KoHaeHcaTopsl 7

3216 (1206) o

5 0,30 MM — npunoitHas nacta

2012 (0805)
PesucTopsbl

3216 (1206)

a — o6o3Ha4eHue pasmepo., Hanpumep 1005 osHaqaeT obpasel AnuHOKA 1 MM 1 wpuHoit 0,5 MM. B ckobkax ykasaH
pasmep B Arolimax.
b — konu4ecTBO NPUNOIHOI NacTLl ycTaHOBNEHO, OCHOBLIBAsACh Ha pasMepax obpasLios.

9.4.3 YcnoBuA NOorpyxeHus u u3BrevyeHUA OnA TeCToBOro obpasua

OGpa3sel Norpy»atoT B HepacnnasrneHHy0 NacTy Tak, YToObl NOKPbITL BCIO TECTOBYIO 30HY NacTol. 3aTeM
obpaseL| M3BNEKAIOT M3 MPUMOMHON NAacTbl NPU NOBLILUEHUN TEMMNEPATYPbI, YTOObI OTAENUTL CUNY CLIENTNEHUS OT
cunbl cMadnBaHusa obpasua npunoem. Bpems otaeneHus aormkHo ObiTb 0,5 € 40 BpeMEHU, Koraa AenCcTByoLas
cuna craHet pasHa 0 OT rpagueHTa, B KOTOPOM AEiCTBYOLAs cuna gocturna nuka. Mo ucrevyeHuum 0,5 ¢ 06-
paseL OTAENsloT OT NPUMOMHON NacTel, U 3aTeM oBpasew; 4OMKEH CHOBA ObITb MOFPY>XEH B MPUMOWMHYIO NACTy
B NpeablayLLee NonoxeHue.

CKOpPOCTb M3BMNEYEHUSI U NMOTpyXKeHust obpasua M3 NpunonHOW NacTbl U B MPUMOMHYIO NACTy AO0SMKHA
cocraenaTh (5 £ 0,5) mm/c.

9.5 Mpoueaypa UcnbITaHUsA

Mpoueaypa ucnbiTaHMA 4OMKHA BbITh CeayOLLEN:

a) HAHOCAT NPUMNONHYIO NacCTy, KaK ONUCaHO B 9.4.2, Ha TECTOBYIO NNACTUHY, Ybsl NOBEPXHOCTb A0SMKHA
ObITb OYMLLIEHA. MICNONBL3YIOT MaCKy U3 HEPXXaBEIOLLIEl CTanu U pakerb U3 CTanu UM ypetaHa, Ytobbl HaHECTH
nacTy Ha NNacTuHY, Kak NOKasaHO Ha PUCYHKe 11;

~4

T I

1 — TecToBad NnacTuHa; 2 — MeTannuyeckasa macka; 3 — paKkesnb, 4 — HanpasneHwue ABWXeHUA pakena
PucyHok 11 — MNpumep HaHeceHMsI NPUNOINHOW NacTbl Ha TECTOBYIO MNACTUHY

b) 3akpennsaoT obpasel; B CNPOEKTUPOBAHHOM AepkaTene, YtToObl peanu3oBaTthb yrof, ONMCaHHbIN B 9.4.2.
CraBdar aepxarefb B LEHTP TECTOBOW NNACTUHbI;

13
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C) OTPEerynMpoBbIBaIOT BbIXOAHON CUrHan Aartynka cunbl Ha 0, npexxae YeM norpyatb o6paser; B NpUnonHyto
nacry. Morpy»ator obpaser; 06paTHO B MPUMOMHYIO NACTY. YCNOBUA NOTPY>XeHUS AOIDKHbI ObITb, KAK ONMMCAHO B 9.4.2;

d) HarpeBaloT TECTOBYIO NNACTUHY, YTOOLI pacnnaBuTb NPUMOINHYIO NACTy B COOTBETCTBMU C TEMMEPATYPHbLIM
npocunem, onucaHHbim Ha pucyHke 10. MNocne 3Toro ussnekaior obpasey M3 NPUNONHOW NacTbl BO BPEMS
MOBbLILLEHUs TeMMNepaTypsl;

e) norpy»atot obpaseL onaTb B NPMNONWHYIO NACTY Cpasy e, Kak TeMmneparypa npMnoiHON NacTbl AOCTUTHET
nukeugyca (npubnuautensHo 217 °C ana cnnasa SAC n 183 °C — ana cnnaea Sn-Pb);

f) nasnekatot obpasew U3 pacnnasneHHOW NPUMNOWHON NAacTbl, KOrAa uaMepeHue 3akoHyeHo. Camonucey,
AOIMKEH 3ahuKkCcMpoBaTh CUTHAN U 3Ha4YeHne cuibl OT Npeobpasosarens ot A; 10 F3, Kak NOKa3aHo Ha pUCYHKe 12.

9.6 MpenocTaBneHue pe3ynbLTaToB

Ha pucyHke 12 nokasaHa TUNMYHaA KpuBas rnonyyaemMoro BbLIXOAHOrO CUrHana, Kak Tofbko Temneparypa
o6pasua Bo3pacTaeT B COOTBETCTBMM C YCTAHOBKAMU TeMnepaTypHO-BPEMEHHOro npodunsa. 3HavyeHue U
KOPPEKTMPOBKA NH(pOpMALMK OTNINYHOM OT KPUBOW, NMOKa3aHHOW HA pUcyHke 12, naHa B npunoxenum C.

NHbopmaums ana nepuoaa mexay A; U A; He UCNONb3YETCA ANS OLIEHKM CUIbl CMaYnBaHus obpasua.

MpumeyaHune — Cuna, AeAcTBYIOWLAA BBEpPX, KaK NokasaHo Ha PUCYHKe 12 NyHKTUPHOW NUHMER mexay Aém A;
Ccuna Koarynsyuu, BoO3HWKatoLwas npy onnasrieHU NpUnomMHoOn nacThbl.

8 ‘

= o | | |

2 | | I
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@ ' ! ! ! I Bpewms, ¢
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1 1| | 1
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=0 |

=
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Az — MecTo, B KOTOPOM TecToBas NrnacTMHa HauMHaEeT HarpeBaTbCs;

A; — MecTo, B KOTOPOM (riloC B NpUNoe HauMHaeT NMaBUTLCS;

A; — MecTo, B KOTOPOM HauMHaeTca cMauuBaHue npunoem o6pasua;

C3; — MecTo, B KOTOPOM CUIa cMavMBaHus AocTuraeT 2/3 MakCMMarbHOW CUrbl CMa4YMBaHUS,

€3 — MecCTo, B KOTOPOM cuna gocTturaeT 86 % oT MakCUManbHOW CUMbl CMauuBaHuUS,

D, — MecTo, B KOTOPOM MOMyYaeTCA MaKCUMYM CUMbl CMauMBaHUA BO BPeMS UCTIbITAHUS;

E; — mecT0, B kOTOpOoM oBpaseL| u3BrekaeTcs nocre Toro, Kak MU3MepeHue 3akaHJYMBaeTcs;

F3 — MecTo, B KOTOPOM cUrna JoCTUraeT cTabunbHOro COCTOSAHMA Nocre Toro, Kak o6pasel, M3BNeYeH U3 TeCTOBOMN NMACTUHLI,
t;3 — BpeMA cMaumBaHuA (2/3). ANUTenbLHOCTb BPEMEHU MeXAY Toukoi C; 1 Ae',';

ty; — BpPeMs cMauMBaHus (86 %). [IMUTENbHOCTL BPEMEHN MEXY TOUKOI C3 U TOUKOM Aj;

F3 max — MakcmanbHas curna cMaumsaHus. MakcumarbsHoe sHadeHue (0T HyNeBow NTMHUM) MOoNyHYeHHON BO BPEMS UCTIbITAHUS,
F3end — ®UHULLIHASA CUMa cMAUMBaHMA. 3HaueHWe (0T HYNEeBOW NUHUK) NONYYeHHOe NOA KOHeL UCNbITaHUA

PucyHok 12 — TunuyHas Kpusas, noriydaemMasi npu ucnblTaHu METOA0M TEMNepaTypHO-BpEMEHHOro npoduns
9.7 OnucaHue napamMeTpoB

a) Bpema cMaunBaHusa: i3 n/nnm f,;.

b) MakcumanbHas cuna cMauMBaHus: Fj ...

¢) CTabunbHOCTL CcMaunBaHus: Sby: OTHOLWEHNE (UHULLHON CUIbl CMAYNBAHUA (F3 ong) M MAKCUMaNbHON
CUMNbl CMaYMBAHUA (F3 pay)-

MpumedaHne — CTabunbHOCTL CMa4YMBaHNA BLIMUCAAETCA MO hopmyne: Sby = F; o1 /F3 max-

14
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MpunoxeHue A
(o6a3arenbHoe)

O6opynoBaHue ona UCNbITaHUA METOAOM ObICTPOro Harpesa

A.1 O6Lwme nonoxeHus

310 npunoXxeHne onnucebiBaeT getann ucnbltatefibHoro o6opy,qosava anamMerona 6bICTpOFO Harpesa  CUHXPOHHOIo
MeTofa.

A.2 licnbiTaTenbHoe o6opyaoBaHue

A.2.1 O6lwme nonoxeHus

Jetanu ucneltatensHoro o6opynoBaHUa onpefenstoT, No crefyroLM KpUTepusaMm:
A.2.2 ismepuTenbHas cucrema

NamepuTenbHaa cuctema LormkHa YL0BNETBOPATb CreAyoWUM TpeGoBaHNAM:

a) AuanasoH U3MepeHui cunel cMavnBaHUsA AormkeH 6biTb 0T MUMHYc 10 MH o nntoc 10 MH;

b) 4yyBCTBUTENBHOCTL AaTUMKa CUIbl 4OMKHa ObITh nydwe, YeM 0,5 MH/MKM;

C) pa3pelUeHne garyuka cunbl 4omKkHo BbiTk nydiwe, yem 0,01 mH;

d) nocnefoBaTtentbHasa 3anucb BLIXOLHOMO CUrHana JorKHa MoKpbiBaTe UHPOPMaLMOHHBIE YHacTku oT A, ao Fy,
nokasaHHble Ha pucyHke 5, n oT A, Ao E,, noKkasaHHble Ha pUCyHke 8;

e) camonucel, fomkeH BbiTb crnocobeH 3anucbiBaTh BEIXOAHYI MHMOPMaLWMIO Ha NUCT ANA 3anuceid Unu JormKeH
ObITe cnocobeH BLIBOAWTE MHOPMaLMIO Ha JWUCTe, HanpuMep NepcoHanbHOro KOMMbKTEpPa UMK Apyroro UCTOMHUKA
BblBOZa UHOpMaLMK,

f) BpeMeHHoe pa3pelueHne camonucLa 4OMKHO ObiTh nyyle Yem 0,1 c;

g) BpeMs OTKIMKa HaKoHeYHWKa 3anucy GOmKHO 6biTb He MeHee 0,3 ¢ ¢ TOMHOCTHI0O MeHee 1% c nepexofoM oOT
YTEeHUs Ha 3anuck. Takoe TpeboBaHWe HeobxoguMo, 4TOOLI 06ecneunTb BO3BpaT caMonucLa U3 MakCMMyMa 0 TOYKM
Hayarna 3anucuy ¢ y4eTOM NnepeperynmpoBKy;

h) anekTpu4eckue N MexaHU4eckue LWyMbl CUCTEMbI He AOMKHbI NpeBblwaTth 10 % curHana.

A.2.3 HarpeBatenbHasa cuctema

HarpesaTensHasa cucteMa JormkHa COOTBETCTBOBATL CEAYIOLUM TpeboBaHUAM:

a) HarpeBaTenbHas CeKLMUA CMCTEMBbI JOIKHA pearnn3oBbiBaTb TeMNepaTypHO-BpeMEHHOW Npodunb, Kak onmcaHo
Ha pucyHke 3;

b) pasmep HarpeBaTernbHOI BaHHbI JOMKeH ObITb AnameTpom 6onblue, 4eM 50 MM, U rny6GuHoi Gonblue, YeM 15 MMm;

C) BHYTPEHHMWIA AUaMeTPp MUHU-TUIMSA AN CUHXPOHHOrO MeToAa AOIMKeH 6biTb 25 MM.

A.2.4 NucproBas cuctema

JiuchbToBasA cuctema fomkHa COOTBETCTBOBATHL CrieAytowuM TpeboBaHnaM:

a) rmy6uHa norpyxeHus obpasya B NPUMOMHYIO NAacTy Ha TECTOBOW NNacTUHE MOXET GbiTb CKOpPeKTUpoBaHa Ha
0,05 MM B CTOPOHY YBENWYEHUA B COOTBETCTBUM C MaKCUMasibHOW rryOMHOW, SKBUBANEHTHOW 4epTexXHOW rmybuHe
TEeCTOBOMW NNACTUHLI;

b) TOUHOCTb NONOXEHUA AOMKHO KOHTPONUpoBaThbea ny4ywwe, Yem 0,02 MM,

c) cucteMa fomkHa 66Tk cnocobHa norpyxars obpaseL) B NPUNOAHYIO NacTy U TECTOBYIO NNACTUHY B HarpeBaTeNbHYo
BaHHy, kKak onuncaHo B 7.4.3.
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MpunoxeHune B
(cnpaBoy4HOE)

UTeHne BbIXOAHOr0 CUrHana u KOpPeKTUPOBKa pe3y/ibTaToB
Mpu UcnbiTaHUM METOAOM GbICTPOro Harpeea

B.1 O6uine nonoxeHus

HacTosulee npuioxeHne onucbiBaeT YTEHME BbIXOAHOINO CUrHasia U KOPPEKTUPOBKY pPes3ynbTaToB Mpu UCMbITaHUU
MeToaoM 6bICTpOI'0 Harpesa.

B.2 YTeHue BbIXO4HOTO cUrHana npn ncnbiTaHnnm MeToLom 6b|CTpOI’O Harpesa

Ha pucyHke B.1 npvBefeH TUNWYHbIA NpUMep, OTANYHBLIA OT pucyHka 5. XXupHaa NuHus nokasbiBaeT cuny,
NPUIOXEHHYIO K 06pasLly, Kak (PyHKLMIO OT BPEMEHM, a TOHKasi rOpU3oHTasIbHasA IMHNSA NOKa3bIBAET HYIEBYHO JIMHUIO.

a) Bpems, B KOTOPOM /IMHUS CW/bl NepeceyeT Hy/eByl NuHuio B{.

BlHe MOXeT 6bITb NOSyYeHa, ec/in cuioBas IMHUA He nepecekaeT HY/eBYI NNHUI0, U cTapT cmadmBanus foll
BPEMSA CMaunBaHus tu, Takke He MOryT ObiTb MosyyeHbl. BupTyanbHas BlpaomkHa 6biTb NosydyeHa Ha rpaduke U3 TOUKM
nepeceyeHnss NPOAO/HKEHNS AONOSTHUTENbHOW NIMHAN Y HYNEBOW NIMHUN.

Blans cnyvaes a) oo ) n g) — a1o B koTopas gaHa Ha pucyHkax. KoppektupoBka ans ciydaes oT d o f Ha pucyHke
B.1 gomkHa 6bITb caenaHa B cOOTBETCTBUM C B.3.

B1ana cnydas h) Ha pucyHke B.1 He MOXeT ObITb MoslyvyeHa.

b) MakcumanbHasa cuna cmavmBaHmsa Flmax

Fi mex Ana cnyyaes o1 a) o d) — 310 mex, KOTopas fnokasaHa Ha rpadiukax. Koppektuposka AN c/yyaeB OT €)
00 0) B pucyHke B.1 fO/MKHO 6bITb cAenaHo B COOTBETCTBUM C pPUCYHKOM B.3.

Fi mexnsa cnyyaes h) Ha pucyHke B.1 He MOXeT ObITb NosyyeHa.

Iy, Bl

a) CMauvBaH/e HauMHaeTCs C HeraTUBHOM b) B nepsyto ovepefb, HacTynaeTt Fi mex
cunbl, AeicTByloLLeil Ha obpasel, a 3aTem MoCTeneHHO YMeHbLuaeTcs

c) bonbloit “ckavyok” cmaumBaemocTu, Fa d) ManeHbkuii “ckaqyok” cmaumBaemocTu Fa
6onbue, uem 0,5 Fy o MeHblle nnbo paseH 0,5 F1 mex

e) Kaxylmitica MakcMyM Cu/lbl CMainBaHus f) YMeHblLeHne cunbl, OT Kaxyllerocs

MaKcumyMa Cuilbl CMavmBaHus

A\

f

f) Cuna ymeHbLlaeTcsl OT Kaxylierocs h) LelicTByeT TONbKO HeraTMBHas cuna
MakCcMMyMa CW/bl CMadnBaHus
[10 HYNEeBOW NMMHUK

PucyHok B.1 — TunuyHble N3MEHEHUA CUMbl CMadYnBaHUA B UCMbITAHUN
C 1cnosib3oBaHnem metoda 6bICTPOro Harpesa
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B.3 KoppekTnpoBKka TUNNYHON nHopmMaLnmn, NoNy4eHHO! B UCMbITAHWU, C UICNONb30BaHuemM Mmetoga 6bICTPOro
Harpesa
KOoppeKTUpoBKN 3KCMEPUMEHTANIbHO MONYYEHHOW MHOpPMaLUM NPOBOAAT B CAeAYLWNX Caydanx:
a) KOPPEeKTUPOBKa HayasibHOT0O BpPeMeHW cMayuMBaHuUsA NPUMMEHUMa B Caydvasx, Korga cuna cmavymsBaHuA MeHseTcs
ckaykoobpasHo (cm. c¢,d). Korga cuna cMayvMBaHusa B CKAYKOOH6PA3HOM COCTOSIHUW, KOPPEKTUPOBKY NPUBOAAT B COOTBETCTBUM
C pUCyHKOM B.2 unu pucyHkom B.3 gnsa onpegeneHna HavyanbHOro BpeMeHn cMmadunsaHusa fOi B 3aBucumocTu oTtoro, 6onblue
WAM MeHblle cuna cmaumBaHus, yem 0,5 MakCMMasibHON CU/bl CMaYnBaHMUA.
1) Cuna cmaunBaHusa B nepBoM Lwware FaHe 6onee, yem 0,5 F1max (npumeHMMO K pucyHky B.lc).
Hauano cmaunBaHus nepsoro wara 6epeTcsa kak HavyalbHOe BpeMs cmaudnBaHus Bv

PucyHok B.2 — lpumMep KOPPEKTUPOBKM HaAYas/iIbHON0 BPEMEHU CMayuBaHuUA
(Fab6onbwe, yem 0,5 F1lmax)

2) Cuna cmayuBaHusa B nepsBom ware FaHe 6onee 0,5 mex (TPUMEHNMO K pUCyHKy B.1d).
UepTAT KacaTesibHY0 SIMHUIO K KPUBOI CMauMBaHUA U Nony4valT nepecevyeHne kacaTenbHONn 1 Hy/1eBoli NMHWIA, 4TOGbI

nonyymTb HadyasibHOE BpeMA CMadunBaHUA B\\

Hynesas nuHuns

PucyHok B.3 — lMpumep KOPPEKTUPOBKM HaYas/ibHOT0 BPEMEHU CMaynBaHusA
(FaHe 60nee nnu 0,5 F1max)

b) KOPPEKTMPOBKA K HAYa/lbHOMY BPEMEHU MPUMEHNMA B CAyYasx, rAe NpucyTCTBYyeT OCTPbIA MOMOXUTENbHbIN MUK,
nosiBnswwmiica B pucyHkax ot B.le) o B.1a):

1) KOppeKTMpOBKa K HayaslbHOMY BpPEMEHU cMaymBaHus (MpUMeHnmo AnsA pucyHkos B.1 e) go B.1If).

UepTAT KacaTesIbHYI0 IMHUIO K KPUBOI CMaumnBaHus (kak Ha pucyHke B.3) v nonyvaloT nepeceyeHune 3Toi kacatesibHOM
JINHUW N HYNEeBOW NUHUKN, 4TOBbI NONYYUTb HaYalbHOe BpeMs cmauymBaHus B'l

2) KOppeKTMpoBKa MaKCMMasnabHOW Cubl cMaymBaHus (MPUMEHMMO AN pucyHkos B.le) go B.1pa).

MakcumanbHas cuna — 3TO cuna, Korga cMaymsaHue gocturaeT cTabuibHOro COCTOSAHUA.

Bpems gna poctumkeHusa 2/3 MakcMmanbHOW CUbl CMavyuBaHUA (CCbilasiCb Ha PUCYHOK 5, nonyyaertcsa u3

OTKOPPEKTMPOBAHHOW MaKCMManbHOW CUbI.
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Mpunoxexue C
(cnpaBoyHoe)

O6opynoBaHue aAnga UCNbLITAHUA METOAOM TeMNepaTypHoro npoduns

C.1 O6bwue nonoxeHus

MpunoxeHue onucbiBaeT obopygoBaHUe AN UCMBITAHUA METOAOM TeMnepaTypHOro Nnpoduns.
C.2 O6opyaoBaHue Ang UCNbITaHUA

C.2.1 O6Lwwue nonoxeHmsa

HetanbHoe onucaHne o6opyaoBaHUs AN UCTbITaHUA.

C.2.2 amepuTenbHasa cucrema

MamepuTenbHas cuctema JorkHa y[0BIeTBOPSTb CreAyoWwuM TpeboBaHUsAM:

a) AnanasoH U3MepEHUs1 CUIbl CMaunBaHusi AorkeH 6biTb oT MuHyc 10 go nntoc 10 MH;

b) YyBCTBUTENBLHOCTL AaTtynka curbl JormkHa 6b1Tb nyyile Yyem 0,5 MH/MKM;

C) pa3pelueHne garTyunka curbl AormkHO ObITb nyywwe Yyem 0,01 mH;

d) nocrejoBarenbHas 3anuch BLIXOAHOTO CUrHana AormkHa NokpbiBaTh y4acTku A; no Fy uichopmayum, nokasaHHOM
Ha pucyHke 12 M oT A 3 fo F;;

e) camonucel} omkeH 6biTb crnocobeH 3anucbiBaTb BLIXOAHYIO MHMOPMaLMIO HAa NIUCT ANS 3anucei, Unu JorkeH
ObITe cnocobeH BbIBOAUTL UHGOPMAaLMIO Ha AUCNIEN, HANMpUMEP NEpCOHAsILHOMO KOMMbIOTEPA UITM APYroro UCTOMHUKA
BblBOZa MHpOpMaLnK;

f) BpeMeHHOe pa3pelueHne camonucLa JomKHO 6bITh nydlue Yem 0,1 ¢;

g) BpemMs OTK/IMKa HaKoHEeYHWUKa 3anucu JOImkHO 6biTb He MeHee 0,3 ¢ TovHoCThlo MeHee 1 % C nepexogoM oT
YTeHUA Ha 3anucb. Takoe TpeboBaHue Heobxogumo, YTobbl 0becneunTb BO3BpaT caMonucLa U3 MakcuMyma A0 HyneBoro
LieHTpa 3anncu ¢ y4eTOM nepeperyrimpoBKy,

h) anekTpuyeckme n MexaHn4eckue LyMbl CUCTEMBI He AOMKHBI NpeBblwaTk 10 % curHana.

C.2.3 HarpeBaTtenbHas cuctema

HarpeBaTenbHas cuctemMa LofkHa Y40BNETBOPATL cnegytowum TpeboBaHmnaMm:

a) HarpeBaTenbHas CeKUWS cUCTeMbl AOMKHA peanu3oBbiBaTb TemnepaTypHbld NMpodunb, Kak onucaHo Ha
pucyHke 10;

b) pasHuLa TemnepaTyp Mexay NpunonHoi nacTon U anekTpoaamu Tectosoro obpaslia omkHa 6bITb MeHbLLE, YeM
5°C pnsa Temnepatyp NpunoiHbIX nact oT 212 °C ao 222 °C (SAC) unm ot 178 po 188 °C (Sn-Pb). PasHuya Temnepatyp
moxeT gocturate 10 °C, korga Temnepatypa NpuUNnonHON NacTbl HAXOAUTCA 3a NpeAenaMn onUcaHHbIX TeMnepaTypHbIX
AnanasoHoB. PasHuua TemnepaTtyp, Bbl3BaHHAA CKPLITOA TENNOTON MPUMOAHONA NacTbl HE ONpeAensAeTcs HacTOALUM
CTaH{apToOM.

C.2.4 INuchroBasa cucrtema

JlucbroBas cuctema JormKHa y40BNETBOPATL cneaytowumM TpeboBaHusAM:

a) CKOpPOCTb MOrpy>XeHNs U N3BredYeHns obpasua gomkHa 6biTe ot 0,5 fo 5 MMm/c;

b) koopauHaTHOe pa3pelueHne AOMKHO KOHTponupoBaTbes nydiue, yem 0,01 Mm;

c) cuctema ormxkHa 6eiTb cnocoBHa norpyxate o6pasel, B NPUNOiAHYIO NacTy A0 U3BEYEHus, Kak onucaHo B 9.5.
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MpunoxeHune D
(cnpaBoO4HOE)

UTeHne BbIXOAHOM0 CUTHaNMa U KOppekTMpPoBKa pes3ynbTaToB
NCNbITAHNSA METOOM TEMMEpPaTYpPHOro npoduis

D.1 O6wure nonoxeHus

MpunnoxeHne onucbiBaeT YTEHNE BbIXOLHOMO CUTHaMA Y KOPPEKTUPOBKY Pe3y/ibTartoB, OT/IMYHbLIX OTTEX, YTO NOKasaHbl
Ha pucyHke 12.

D.2 UTeHue BbIXOAHON MHOPMaLUU U3 UCMbITAHUA METOA0M TeMNepaTypHOro npoduns

Ha pucyHke D.1 nokasaHbl TUMWYHbIE NPUMeEPbI, OT/INYHbIE OT MOKa3aHHbIX Ha pUCyHKe 12. TyHKTUpHaaA NMHUA
nokasbiBaeT cuny, fefNCTBYOLWYI0 Ha obpasel, Kak (PYHKLUIO OT BPEMEHU, N TOPU3OHTa/IbHAA JIMHUA, NMOKa3biBaeT HY/NeBYIo
NNHUI0. BpeMsa cmaymBaHua 1 BeNMUMHY F3Tax MCNONb3YIOT Tak, Kak nokasaHo Ha pucyHke D.1pana cnyyaes a), b) ne) - f).

KoppekTupoBky ans cnyyas c) pucyHka D.1 npoBoAAT B COOTBETCTBUM C NMyHKTOM D.3.

PesynbTatbl He MOryT 6bITb Nony4yeHbl 3 d) pucyHka D.1.

MeHbLe yem
14 F3 Tax

a) CmaumsaHne HaynMHaeTCA HemenJ IeHHO b) SkcTpyampoBaHue AeicTBytoweli cubl
HabnwpaeTca HemeA/IeHHO, Moce Havana
cMauymBaHusa ([0 3HAYEHMA MeHblle, YeM

1>1 F3 max)
C) JKCTpyAMpOBaHWe AENCTBYIOLLEN CUMbI d) CmaunBaHune oTcyTcTBYET
HabnpaeTca HemeaeHHo, nocfe Havana
cMaumBaHus (8o 3HadeHnss He meHee 1,1 F3 Tax)
mn
e) 3ameasieHHOe cMaunBaHve f) OTcyTCTBYET NOMIHOE CMayMBaHWe BO BPeEMS
Tecta

PucyHok D.1 — TunnuHble popMbl BLIXOAHOTO CUTHANa AN UCMbITAHUS METOA0M TemnepaTypHoro npoguns
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D.3 KoppekTupoBKa TUNMYHOW UHdOpPMaLUU, NONMYUYEHHON U3 UCMLITAaHUA METOAOM TeMnepaTypHoro

npodunsa

Ecnu BbiTankusatolwasa cuna 6onblue, Yem B 1,1 pa3 MakcuMasibHO# cunbl cMadnBanns, 1o Fz . AEACTBYET Ha
obpasel| nocre KoarynupyroLux Cun, Bbi3BaHHLIX M1aBneHneM NpunoiHon nactel (A''; A0 C; Ha pucyHke 12), Bpemsi
CMauuBaHus ty3 U tr3, MaKCUMarbHas cuna CMavYnuBaHuA F3 may, ¥ PUHULLHAA cuna F; onq NONYyYaloTCA, Kak NokasaHo Ha
pucyHke D.2. lMosTomy uHopMaLmio 0 cMa4YMBaEMOCTU HEOBXOAMMO nony4aTb U3 pucyHka D.2.
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15}
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5

PucyHok D.2 — Cnyvaid, koraa BblTankusatowas cuna He medee 1,1F,,, BO3HukaeT
HeMeZ IeHHO rocre Havana cMadusaHus
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MpunoxeHue E
(cnpaBo4HoOE€)

MpepocTepexeHus/3ameTku

E.1 O6wmne nosnoxeHms

MeTogpl, onucaHHble B 4.2, He cnefyeT WCMNONb30BaTb, Kak MHTEpNpeTauuio BblgepxXan/He BblAepXan UCMbITaHus
13-3a N/I0X0i Mepbl NOBTOPAEMOCTH W BOCNPOU3BOAUMOCTH.

OfHa ¥3 OCHOBHbIX MPUYMH HELOCTATOYHON MOBTOPSIEMOCTU, BO3MOXHO, CBSi3aHa C BAWAHMEM (/toca U ApYrux
WHFpeAUEeHTOB B MPUMNoiHOW nacTe, KOTOpble MOTYT Bbi3biBaTb B3PbIBHOE KUMeHWe, Korga npunoliHas nacta gocturaet
pacnnaBfieHHOTo COCTOSHUS.

Takke NiaBy4ecTb KOMMOHEHTA He MOXeT 6biTb BK/OUYeHa B pe3ynbTaT OCHOBHAs MpUuYMHA 3TOr0 — pasHas
NAOTHOCTb NPUMNONHBLIX NacT

E.2 ®dakTopbl BANAHUA

E.2.1 MpunoiHble nacTbl

MprnoiHble nacTbl MMET MHOXECTBO Bapuauuil, KOTopble BAUSIOT Ha MHTepnpeTauuio pesynbTaToB UCMbITaHuSA,
BK/lOYASA:

a) TUKCOTPOnuio;

b) peonoruio;

C) BA3KOCTb;

d) 3aBanmBaHne cTeH npu TpadapeTHON nedyaTw;

€) KnekocTb.

DTO0 CBAA3@HO CTEM, YTO NPUMONiHbIE NAacTbl AO/KHbI BbINOMHATb pas3nyHble OYHKLUMW, KaKTOro TpebyoT nosib3oBartenu,
KOoTopble MOTyT 6bITb NPOU3BOAUTENAMU BONLLLUNX UAN MasIbIX 06BEMOB NPOAYKUUN.

MpunoiHble nacTbl AOMKHbI ObITb UCNbITaHbl B COOTBETCTBMM C MeToAaMu M3M0XeHHbIMU B M3OK 61189-5.

E.2.2 KOMMNOHEHTHI

O6pasubl 13 04HOIM NapTUM AOMKHbI ObiTb UCMbITaHbl B COOTBETCTBMM ¢ MIK 60068-2-69 AnA noaTBEPXAEHUS TOrO,
4YTO NOKPBLITUA He ABNAKTCA BANAKOLWMM (DakTOPOM Ha pesysbTaTbl UCMNbITaHUSA.

E.3 ViHTepnpeTayuna pesynbtartoB — npumMepsbl
E.3.1 MeTtopg 6bICTpOro Harpesa

Mpumep npoueaypbl UCMbITAHUA NOKa3aH Ha puUcyHke E.1.
[ONa KOPPEKTUPOBKM BbIXOAHOW MHOPMALMM, CMOTPY NpUioxeHue B.

Oﬁpaseu, -
M Pacn, HH a
acnnaB/ieHHbIN

MpunoiiHan ApUNoi

nacra TemnepatypHblii

npodusb
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E.3.2 CUHXPOHHbII MeTog,
Mpumep npoueaypbl UCNbITAHUS NoKasaH Ha pucyHke E.2.

o)
o

PucyHok E.2 — TNpumep grnarpaMmmsl npouenypbl UCNbITaHUA A1 CUHXPOHHOrO MeToa

V13 pucyHka E.2 BuAHO, YTO NpUnoiiHas nacta Bbi3Basia HauasibHYH0 CMaUMBatoLLYyHO (TOSIKAKOLLYHO) CUTy, KOTOpasi criefy-
€T 3a To/IKaloLLEel cuoii A0 NOrPYXKEHUst KOMNOHEHTa U NoCNeaytoLLee BO3BpaLLeHe A0 HYNEBON MMHUM (CM. PUCYHOK E.3).

PucyHok E.3 — Cuna cmaumBaHusl NpunoiiHoli nactbl
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E.3.3 MeTtoa TemnepatypHoro npocpuns

Mprmep npoLeaypbl UCMbITAHWS NOKasaH Ha pucyHke E.4.
[Ns KOPPEKTUPOBKM BbIXOAHOM MHDOpMauum, CM. Npunoxexue D.

o.
6

PucyHok E.4 — TMpumep guarpammbl nNpouesypbl UCTbITaHUA METOLO0M TeMnepaTypHoro npoguns
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MpunoxeHue QA
(cnpaBouHoe)

CBeageHusa 0 COOTBETCTBUU CCbITOUYHbIX MeXAYHaPOAHbIX
CTaHOAPTOB MeXrocyaapCcTtBeéHHbIM U HAUUOHANMbHbIM CTaHOApPTaAM

Tabnuya JAAM

OBo3sHaveHMe cCbiNoYHOro CTeneHb OBosHaveHNe 1 HauMeHOBaHWe COOTBETCTBYIOLLIEro
MeXAyHapoHOro CTaHapTa COOTBETCTBUSA MEXrocyAapCTBEHHOTO HaLMOHamnbLHOro cTaHaapTa
IEC 60068-1:1988 NEQ MCT 11478—88 (MOK 68-1—88, MOK 68-2-1—90,

M3K 68-2-2—74, MOK 68-2-3—69, MO3K 68-2-5—75,
MOK 68-2-6—82, MOK 68-2-13—83, MOK 68-2-14—84,
M3K 68-2-27—87, MOK 68-2-28—90, M3K 68-2-29—87,
M3K 68-2-32—75, M3K 68-2-33—71, MOK 68-2-52—84)
«AnnapaTtypa pajuosneKkTpoHHas ObiToBas. HopMbl ¥
METOZA bl MCMLITaHWIA Ha BO3AENUCTBIUE BHELLHUX MEXaHNUYeCKNX
W KIIMMaTUYECKUX (PaKTOpOB»

IEC 60068-2-20:1979 IDT MOCT P MG3K 60068-2-20—2015 «WcnbiTaHsa Ha BO3-
JelcTBue BHelWHUX daktopoB. YacTe 2-20. NcnblTaHna.
Wcneitanue MM: Malika. MeToabl UCMbITAHUA HA NAageMoCTb U
CTOMKOCTb K BO3JENCTBUIO HarpeBa npu naike ycTPOWcTB ¢
COEANHUTENBHBIMU NPOBOAAMMU Y

IEC 60068-2-58:2004 — *
IEC 61190-1-3 — *
IEC 60194 — *

* COOTBETCTBYHOLNIA HaLMOHanNbHbBIA CTaH4apT OTCYTCTBYET.

HpMMeanme — B HaCTOHLIJ,eVI Ta6nv|ue ncnonb3oBaHbl crneayroujne 0003Ha4YeHNA CTEeMNeHNn COOTBETCTBUSA
CTaH4apTOB:

- IDT — ngeHTu4YHble cTaHAapThI;
- NEQ — HeaKkBMBaneHTHbIe CTaHAapThI.
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IEC 61189-5
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Buonuorpadua

Environmental Testing — Part 2-69: Tests — Test Te: Solderability testing of electronic com-
ponents for surface mounting devices (SMD) by the wetting balance method (Mcnbimarus Ha
8030elicmeue eHeWHUX thakmopos.

Yacmpb 2-69. UcnbimaHusa. Ucnibimarnue Te: VicnbimaHue naseMocmu N€KMpPOHHbIX KOMIIo-
HeHmos Ons MOHMaXa 3/1eMeHmMOo8 108epxXHOCMHo20 MoHmaxa(SMD) memodom 6anaHca
cMadueaHus)

Test methods for electrical materials, interconnection structures and assemblies — Part 5:Test
methods for printed board assemblies (Memodei ucneimaHull aneKmpuyeckux mamepuarnos,
CmMpyKmypbi MexxcoeduHeHul u neyamHbix y3nos. HYacmb 5. Memodbi ucnbimaHuli ne4amHbix
yanoe e cbope)
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YK 621.396:69:006.354 OKC 31.190 302

KntoueBble CrnoBa: UCMbITAHUSA HA NASEMOCTb, KOMMOHEHTbI 3MEKTPOHHbIE, UCMbITAHUA T; MOBEPXHOCTHO-
MOHTUpPYEMbIE U3aenus, npunonHas nacra, 6anaHc cmaynBaHus
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