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Mpeaucnosune

1 NOArOTOBJ/IEH OTKpbITbIM akLMOHEpPHbIM 06 ecTBOM «ABaHrapa» (OAO «ABaHrap/») Ha OCHoBe
CO6GCTBEHHOrO NepeBoAa Ha PYCCKUI A3bIK aHT10A3bI4HON BEPCUK CTaHAapTa, YKa3aHHOTO B NyHKTe 4, KOTOPbIN
BbINOJIHEH poccuiickolt komuccuelt akcnepToB MOK/TK 91

2 BHECEH TexHunyeckum KOMUTETOM Mo cTaHgapTusaunm TK 420 «ba3oBble HecyLne KOHCTPYKL MK,
neyaTHble NNatbl, C6OPKa N MOHTaXK 3N1EKTPOHHBIX MOAYeii»

3 YTBEPXJEH W BBEJEH B AENCTBWE [pukasom defepansHOro areHTCTsa Mo TEXHUYECKOMY
perynvposaHuio u metponorum ot 23 mapta 2017 r. No 177-ct

4 HacToAwMmii cTaHAapT MAEHTUYEH MexXAyHapoaHOMY cTaHAapTy MOK 60068-2-54(2006)« UcnbiTaHus
Ha BO3JeliCTBMe BHeWHNX hakTopoB. YacTb 2-54: VcnbiTaHus. VcnbiTaHne Ta: McnbiTaHue Ha naseMocTb
3/IEKTPOHHbIX KOMMOHEHTOB MeToA4oM 6GanaHca cmaumBaHusa» (IEC 60068-2-54:2006 «Environmental
testing — Part 2-54: Tests — Test Ta: Solderability testing of electronic components by the wetting balance
method», IDT).

[Mpun NnpyMeHeHnn HacTosALLero ctTaHgapTa peKoMeHAyeTCs UCNOoNb30BaTbk BMECTOCCHINIOUHbIX MeXayHa-
POJHbIX CTaHAaPTOB COOTBETCTBYIOLME VM MEXTOCYy4apCTBEHHbIE U HaLuMoHasIbHble CTaH4apTbl, CBEAEeHNs 0
KOTOpPbLIX NpUBeAeHbl B AOMNONHUTENLHOM NpUioxerHun A

5 BBEJEH BINEPBbIE

MpaBuna NpUMEHeHNA HaCTOSLLErO CTaHAapTa yCTaHOoB/eHbl B cTaTbe 26 ®efepanbHOro 3akoHa
0T 29 nioHa 2015 1. Ne 162-93 «O cTaHgapTusauum B Poccuiickoin ®egepaunn». NHchopmauus 06 nameHe-
HUAX K HACT OALWEeMy CTaHgap Ty ny6MKyeTca B eXXerogHom (Mo coCTOAHMI0 Ha 1AHBapsa TeKyLWero roga)
MHhOpMaLMOHHOM Yka3aTene «HaunoHanbHble CTaHgapThi», a 0huLManbHbI MIOKCT U3MEHeHWli nnonpa-
BOK— B €XeMeCAYHOM WH(OPMaLMOHHOM yKasaTene «HauuoHanbHble cTaHfapTbi». B cnyvas nepe-
cMoTpa (3amMeHbl) WM OTMEHbl HACTOSALWEro cTraHjapTa COOTBETCTBYKLIEe yBejoMeHne 6yaeT
0ony6/MKOBaHO B €XeMeCAYHOM MHOPMAaLMOHHOM yKkasaTene «HaunoHanbHble cTaHgapTbi». CooTBe-
TCcTByKLWasa nHhopMauus, yBeJoMneHne 1 TEeKCTbl pa3Mellan TCcA Takke B UHDOPMaLNOHHON cucTeme
06LLero nosb3oBaHUs Ha ohuuManbHOM cai Te PefepasibHOro areH TCcTBa Mo TeXHUYECKOMY perynnpoBa-
HVIO U MeTponorum B ceTuIHTepHeT (Www.gost.ru)

© CraHgapTuHdgopm, 2017

HacTosiuii cTaHAapT He MOXEeT GbITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXXMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLmanbHOro nsganus 6e3 paspelleHus ®efepasbHOrO areHTCTBa No TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorumn
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HALWOHA/NbHBINR CTAHAAPT POCCUWNCKOWN GENLEPALUMN

NCMbITAHUA HA BO3ﬂ,EI7ICTBVIE BHELWHNX ®AKTOPOB
YacTb 2-54

McnbliTaHna. VicnbiTaHne Ta: cnbiTaHne Ha NasgemMoCTb 3/1IeKTPOHHbIX KOMMNOHEHTOB
mMeTogomM 6anaHca cMauynBaHus

Environmental testing — Part 2-54.
Test Ta: Solderabitity testing of electronic components by the wetting balance method

[Nata BBegeHns — 2017—07—01

1 O6nacTb NpMMeHeHus

HacTosAwwuii ctaHgapT onvcbiBaeT onpefeneHne naseMocT! KOMNOHEHTOB € Pas/IMYHbIMU MOKPbITUAMU
mMeToAoM 6anaHca cmMayvBaHus C UCMOMb30BaHMEM BaHHbI pacniaBfeHHoronpunos. OnpejeneHve nasemoc-
TW KOMMOHEHTOB MeToAOM 6anaHca cMayvMBaHWs MPUMEHUM An1A N160ro Tuna NokpbITUA U KOMMOHEHTOB.
OH 0CO6EHHO MOAXOAWUT ANS OLEHOYHOTrO WCMbITAHUA W AN KOMMNOHEHTOB, KOTOPble He MOryT OGbiTb KOMU-
YeCTBEHHO WCMbITaHbl APYrMMN MeTodamMn. Ecnv 3To BO3MOXHO, criefyeT npumeHaTs MOK 60068-2-69 ana
NOBEPXHOCTHO MOHTUPYEMbIX U3AeNNiA.

HacToawwuii ctaHgapT npefocTaBnseT cTaHfapTHble MeToAbl AN CBUHLOBLIX U 6ECCBUHLOBbIX
npunoes.

2 HopmaTtuBHbIE CCbIIKU

B HacTosilem cTaHfapTe UCNosb30BaHbl HOPMAaTUBHbLIE CCbISIKM Ha CrefytoLmne MexayHapoaHble CTaH-
JapTbl. NS gatupoBaHHbIX CCbIIOK NPUMEHAIOT TO/IbKO YKa3aHHOe u3faHune CCbIJIOYHOro cTaHgapTa. Ans
HeAaTVpPOBaHHbIX CCbIIOK MPUMEHSIIT MNocfefHee u3faHWe CCbIOYHOTO cTaHgapTta (Bknwouyas BCe ero
N3MEHEeHWS).

IEC 60068-1:1988. Environmental testing — Part 1. General and guidance. (/icnbiTaHus Ha BO3Aeii-
CTBUE BHELIHNX (hakTopoB. YacTb 1 O6LMe NoN0XEHNS 1 PYKOBOACTBO).

IEC 60068-2-20:1979. Environmentaltesting. Part2-20. Tests. TestT. Soldering (cnbiTaHussHa Bo3aeii-
CTBYVe BHELWHMX hakTopoB. YacTb 2-20. MicnbiTanus. UcnbliTaHve T. MNaiika)

IEC 61190-1-3. Attachment materials for electronic assembly. Part 1-3. Requirements for electronic
grade solderalloys and fluxed and non-fluxed solid solders for electronic soldering applications (MaTepuansi
KpenneHuii 4N anekTPOHHbIX c6opok. HYacTb 1-3. TpeboBaHusi K cnnaBam A5 NPUNOEB 3/1EKTPOHHOIO
HasHa4yeHWsa 1 NPUNOSIM AN Naiku B 3NeKT POHUKe ¢ chtocom nnm 6e3 dtoca)

3 TepMuHbI 1 onpeaeneHus

B HacToAwem ctaHAapTe NpUMeHnMbl TepMUHbI Mo M3K 60068-1 n M3K 60068-2-20.

4 OG6Lee onucaHme ncnbiTaHUA

O6pasel, nogBeLUMBAOT HA UYBCTBUTE/TbHbI MEXaHUYECKN 6anaHcup (TUMNYHYIO MPYXUHHYI0 CUCTEMY)
1 NOrpyxXarT NeprneHAvKynspHO Ha 3a4aHHyto ry6uHy B BaHHY C pacniaBfeHHbIM NpUnoemM, Temneparypy

KOTOPOrO KOHTPONMPYHOT. Pe3ynbTupytowuii BeKTop BepTrKasbHbIX CUM 6anaHca U MoBEPXHOCTHOTO HaTshke-

N3paHne ouynanbHoe
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HUSA, AEeliCTBYIOWMX Ha MOTPYXeHHbIi o6pasel, onpeAensitoT ¢ NOMOLLbI0 AaTuMKa U Npeo6pasyioT B curHas,
KOTOPbIi HEeMpepbIBHO PErMCTPUPYeTCs Kak OyHKLMS BpEMEHU Ha PerncTpaTope ¢ BbICOKOW CKOpOCTbio. Moy-
YeHHy0 Kp1BYIO HE06X04MMO CPaBHUBATLC KPUBOIA, MOTYYEHHO OT UeasibHo CMOUYEeHHOro 06pasLia Takoro xe
TNa 1 pa3mMepos.

MPUMEHSIIOT ABa METOAA UCTbITaHMWIA:

- cTaUMOHapHbIi MeTo, NpeAHasHauYeHHbI AN U3yyeHUs nasieMocTy OnpefesieHHOro yyacTka Ha
o6pasLe. YkasaHHbIll METOA CTaHAAPTU30BaH B HACTOSILLEM CTaHAAPTE;

- CKaHMpYIOLWMii MeTo Unn MeTo pasBepTku, NpeAHa3HauYeHHbI 415 3yUYeHNsl TaseMoCTU NoBepPXHOC-

TV 06pasua.
5 OnwncaHne ucnbiTaTesibHOro 060pya0BaHNA

5.1 WcnbiTaTenbHasa cucrtema
Briok-cxema g/19 npoBeeHns NCNbITaHNA nokasaHa Ha pUcyHke 1

PucyHok 1 — Bnok-cxema gns ncnoitaHus

[onyckalTcs 1 gpyrne cMcTeMbl, CNOCOOHbIE M3MEpPATb BEPTUKA/IbHbLIE CUflbl, 4ENCTBYIOLWME HA 06pa-
3eL,. ecnn oHM 06nafalT XapakTepucTukamu, ykasaHHbiMy B NPUNOXEHUN A.
5.2 TMMasinbHas BaHHa

Pasmepbl NasnbHOW BaHHbI JO/DKHbLI COOTBETCTBOBAThL TpeboBaHuAM A.7 (npunoxeHve A). MaTtepuan
BaHHbI U KOHTeiHep Nof naviky 0/MKHbI 6bITb CTORKUMY K BO3AEACTBUIO XUAKOr0O NPUMos.

6 I'Ipep,BapMTeanaﬂ noaroToBka K nCnbiTaHUKO

6.1 Moprotoska 06pasLoB

Cnepyet cobnofate Mepbl NPeAO0CTOPOXHOCTH, YUTOObLI BOCNPENATCTBOBATbL 3arpsA3HEHNI0 MOBEPXHOCTH
UCNbITyeMoro o6pasua, B YaCTHOCTM, NanbLamMm pyk Npu ero noArotoeke. Ecnv npefycmoTpeHo B COOTBETCTBY-
owen HA.obpasew, MOXeT 6bITb OUNLLEH NyTEM NOTPYXXEHUSI BHEWTPa/ibHbI OpraHNyecknii pacTBOpPUTENb Npn
KOMHaTHOI TemnepaType. pyrue cnocobbl 0UNCTKU HE fOMNycKatoTCs.

6.2 CtapeHue
YckopeHHOe cTapeHue, ecniu TpebyeTcs, crefyeT NpoBoAMTb B cooTBeTcTBuM ¢ M3IK 60068-2-20
(noppasgen 4.5).
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7 Matepuasibl Angd UCnbiTaHUA

7.1 Npwunoi

7.1.1 O6wmne NonoxeHns

CocTaB npunos Ao/KeH 6bITb yka3aH B TEXHUYECKNX TPeboBaHUSIX.

7.1.2 ONOBAHHO-CBUHL,O0BbI/ NpUNoi

CocTtaB npunos fomkeH 6biTb M1M60 60 % no macce onosa (Sn) n 40 % no macce ceuHua (Pb) cornacHo
M3K 60068-2-20 (npunoxenuto B) (Sn60Pb40A BcooTBeTcTBMM c MOK 61190-1-3) nnmn 63 % onosa (Sn)n 37 %
no macce csuHua (Pb) (Sn63Pb37A. B cooTBeTcTBUN C MK 61190-1-3).

7.1.3 BeccBUHLOBbI NpUMNoA

Ecnun nHoe He yka3aHO B COOTBETCTBYIOLLEM ONVCaHNK, COCTaB NPUNoA fo/MKeH 6biTb 60 3.0 % no mac-
ce cepebpa (Ag). 0.5 % no macce meam (Cu), aoctasibHas HacTb — 0/10B0 (Sn) (Sn96.5Ag3.0Cu0,5), wau 0,7 %
no macce meau (Cu), a octasibHas 4acTb — 0/10BO (Sn), Sn99.3Cu0,7, sBNseTcs npeanovTUTEIbHbIM.

MpumeyaHune — MNpunon, nmerwwne B ceoeM coctase oT 3.0 % o 4.0 % cepebpa no macce n ot 0.5 % fo
1.0 % mean no macce, a octTasibHas 4acTb — 0/10BO (Sn). fonyckaeTcs ucnosb3oBaTb BMecTo Sn96.5Ag3.0Cu0.5. Mpwunow,
KoTopble cocToAT M3 0,45%—0.9 % no macce 13 meamn (Cu) n octanbHol YacTu U3 onosa (Sn). gonyckaeTcs UCNonb3oBaTb
BMecTo Sn99.3Cu0,7.

7.2 dnwoc

®ntoc AN UCMbITaHWS AO/MKEH OblTb MO0 HA OCHOBe kaHW oK 6e3 akTneaTopa, IM60 Ha OCHOBE KaHW-
donmn c akTBaTOpPOM:

a) Ha ocHoBe KaHMo/M 6e3 akTBaTopa: cocTouT U3 25 % KkaHnom no macce n 75 % 2-nponaHona no
mMacce (M30MponuaoBbIj CIMPT UK 3TUNOBLIV cNUPT (Kak ykazaHo B M3K 60068-2-20 (npunoxeHue C));

b) Ha OCHOBe KaHUh oM C aKTBaTOPOM: Cc fo6aBneHnem nbo guatTunammoHuym xnopuga (Y4A) 0.5 %
no macce, 160 gpyroro xsopuaa (B nepecueTe Ha CBO60AHbIN X10p Ha cogepxaHne kaHndonu) go 0.2 % nnu
0.5% no macce.

WNHopmauwms 06 ncnosnb3yeMom Tune itoca Ao/mKHa ObITb NpUBeAeHa B TEXHUYECKUX TpeboBaHMAX.

8 MeTtoauka

8.1 TemnepaTtypHble pexumbl Npunoes

8.1.1 ONOBAHHO-CBUHLLOBbI/ NpUNoiA

Temnepartypa npunosi B Nasi/ibHo BaHHe BO BPEMS UCMbITaAHUS f0/1KHA 6bITh (235 a 3) °C.

8.1.2 BecCcBUHLOBLI Npunoi

Ecnu nHoe He onpegeneHo TexHMYecknMmn TpeboBaHnaMm, TemnepaTtypa Npunos B NassibHOV BaHHe BO
BpeMS UCMbITaHWa f0/MKHA 6bITh (245 + 3) BC ana npunos Sn96.5Ag3,0Cu0,5 u (250 + 3) °C gnsa npunos
Sn99.3Cu0,7 COOTBETCTBEHHO.

8.2 ®nwcoBaHue

Mocne MoHTaxa o6paslia Ha NoAXoAALNA AepxaTeslb YacTb UCMbITYEMOI MOBEPXHOCTU A0/MKHA 6bITb
norpyxeHa Bo ¢h/1I0C Npy KOMHATHOI TeMnepatype. V36bIToK dhritoca JO/MKEH ObiTh HE3aMEAMNTENbHO CHAT
nyTeM NocTaHOBKU o6pa3La BepTuKa/ibHO Ha YACTALLY0 huNbTpyloLlyto 6ymary Ha Bpems oT 140 5¢.

8.3 Cyluwka thbntoca

TemnepaTypa npunos 40 Havyana ncnbiTaHusa AOMKHA ObITh, kKak onucaHo B 8.1. O6pasel 3aTem BepTU-
Ka/IbHO MO BELINBAIOT 3a HUXHIOK rPaHb Ha BbicoTe (20 + 5) MM Haj nasnbHO BaHHOM Ha (30 + 15) c ans Toro,
4TO6bI NO3BOINTL NCNAPUTLCA BONbLLER YacTy pacTBopuTens dica nepes Havyasiom ucneiTaHus. B TeyeHne
nepnoja CyLlKn NoABecka u perncTparop A0/MKHbI 6bITb OTPEry/IMPOBaHbl Ha HY/1EBYHO (HayasibHYH0) No3nLuto,
1 HenocpeACcTBEHHO Mnepef HavyanoM UCMbITaHWSA, NOBEPXHOCTb Nas/ibHON BaHHbl AO/HKHA ObiTb OuunLieHa
ne3BueM 13 COOTBETCTBYIOLLEro MaTepuana, 4Tobbl ybpatb oKCcuapbl.

8.4 lcnbiTaHne

O6paseL norpyxatT B pacnsaBfeHHbli Npynoii co ckopocTeto oT (5 + 1) mm/c go (20 + 1) MM c Ha ycTa-
HOBJ/IEHHYIO INY6UHY Ha 3afjaHHOe BpeMs 1 3aTeM ero ussnekatT. CoOTBETCTBYOLW A YacTb rpadyuka 3aBncu-
MOCTM CU/Ibl OT BPEMEHW NONy4YaeTcs, korga obpasel, yaepxnBaeTcs CTalMoHapHO B NOTPYXXEHHOW no3vuuu.

MpunmeuvyaHune — Obpasel fO/MKEH ObITb NOTPYXEH Ha TpebyeMyto rnNy6uHy He meaneHHee, yem 3a 0.2 c.
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3anucb Jo/mkKHa HauyumHaTbesA HenocpeacTBeHHO nepen norpyxeHmem B paCI'IﬂaBJ'IeHHbIVI I'IpVII'IOVI nB
TedyeHune BCero ncnbiTaHus.

Ta6nuya 1— lMocnegosarenbHOCTb BPEMEHN B UCMbITAHUN

Mpoueaypa Bpewms, C [nuTensHoCTb, ¢
1) MorpyxeHve B doc 0 -5
2) Cywka thnoca -10 1—S
3) YpaepxaHue obpasua B ycTpolicTBe -15 —
4) TMpepBapuTenbHblii Harpes -20 30r 15
5) CHsiTWe oKcufa c NOBEPXHOCTV NPUNOsi B Nas/ibHOl BaHHe -60
6) Bpewms cTtapTa -65 1—5
7) MorpyxeHne B npunoui He 6onee 70 5

MpumeuyaHue — 3gecb BpemMss — 370 BpeMms, MpoOLUIEAllee C MOMeHTa MOrpyXeHus Bo /oc, ANUTENb-
HOCTb — 3TO BpeMsi A/ COOTBETCTBYIOLLEN NPOLEesypbl.

9 MpeacTaBneHve pesy/ibTaToB

9.1 dopmupoBaHue KpMBOII C camonucLa

KpvBasi MOXeT 6biTb 3anucaHa B ABYyX (PopmMax, eAUHCTBEHHAs pasHuua 6yaeT B NOMSIPHOCTU YTEHUS
CUNbI.

Ha pucyHke 2 cunbl, AeilicTBylolive BBepx (He CMauMBaHue) nokasaHbl Kak oTpuuaTeNbHble, a CUsbl,
felicTBytolMe BHU3 (CMauMBaHME) Kak NOSIOXUTENbHbIE. OGbIUHO CUa B TOUKE E 3KBUBASIEHTHA CU/E B TOUKE
D. uUTO 03HauaeT cTabu/bHbIE YCOBUSI CMaumBaHusl. Ecnn cuna B Touke E MeHblue, YeM B Touke D. 3HAuUuT
MPOUCXOAUT HEKOTOpasi HECTaBUIbLHOCTL CMaunBaHus (cMm. B.6.1.3).
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9.2 KOHTpO/IbHbIE TOYKMN

9.2.1 Bpemsa — 3TO BpeMs, K KOTOPOMY MOBEPXHOCTb NPUMNOSA 1 06pa3eL, BnepBble BOWAYT B KOHTAKT,
Kak nokasaHo Ha rpadiuke oT Hy1e€BOW IMHUN CUJTbI.

9.2.2 BTO4YKe A MEHUCK MPUMNOSA HaYMHaeT pacTy No o6knaaKkam KOMNOHEHTa. 3TO 0ObIYHO XapakTepusy-
eTcs 3HaYnTE IbHbIM YBE/IMYEHNEM CUJTbI CMAUYNBaHNSA.

9.2.3 B Touke B KOHTakTHbIN yron — 90°. MI3mMepeHHas cuia nokasbiBaeT B/MSHME M1aBy4yecTu KOM-
NnoHeHTa.

9.2.4 B Touke C cuna cMaumBaHusl AocTuraeT 2/3 MakCMManbHOrO 3HaYEHUS pe3yNbTUpPYHLW el Cubl
cMaynBaHus.

9.2.5 BTouke DgocTturaeTcs MakCuMasibHOe 3Ha4eHne pe3ynbTupyoLeli Cuibl CMauynBaHnsa B Te4eHne
3a/laHHOro BPEMEHM MOTrPYyXeHUs.

9.2.6 Touka E — Touka KoHUa 3agaHHoOro nepuoga norpyxeHus. Touku D n£ mMoryT umeTb 0AMHaKoBOE
3HayeHue Cu/ibl CMayMBaHusa Ha ToM Xe obpasue (cMm. B.6.1.3).

9.2.7 WHTepnpeTauusa KpuBoi, cchopmrpoBaHHOW BO BpeMs M3BMeYeHns obpasua, He paccmaTpuBa-
€TCs B CTaLMOHapHOM pexume.

9.3 OnopHasa cuna cMaymBaHus

[ns TOro 4To6bl NOAYYUTH OMOPHYIO CUJTY CMaYyMBaHMWSA, C KOTOPOW GyAyT cpaBHMBATbL 3KCNEPMMEHTalb-
Hble pe3ynbTaTbl, 0/MKHA ObITb NPOBEAEHa Ceytowas npoueaypa A/1s Kaxgoro KOMNoHeHTa, KoTopblli byaeT
y4yacTBOBaTb B UCMNbITAHUAX.

O6pasel, 6epyT 13 Npobbl, NoANEXaLLeil NpoBepke, 1 NpeaBapuTeNbHO 06/1yXXMBaeTCA B ONTUMASIbHbIX
YCNOBUSAX, UCMO/b3YS O1I0C C aKTMBATOPOM COr/lacHO 7.2. 3Tanpoueypa MoxXeT 6bITb NpogenaHa, Ncrnosb3ys
6anaHc cMaumBaHus, MpPU TeX Xe YCoBUAX, YTO U NMPeAcTosLee NCMbiTaHMe Ha cMaunBaHue. MNpoueaypa
npeaBapuTenbHOro 061yXMBaHWsA 0/MHKHA ObITb NOBTOPEHA Ha TOM e 06pasLie, Noka MakCcuMasibHbI nokasa-
Teslb CUJIbl HE MepecTaHeT yBeimumBaTbcs. JTa cuna n 6yaeT ONopHON CUIoin cMaunBaHus. 1na Toro 4Toobsl
nccnegosartb 06LLy0 NPUroAHOCTL A1 Nalikv onpefeneHHoro Matepuana, onopHas cuna osmxHa obiTb cpas-
HEeHa C TeOpeTUYECKOI CUMol cMauMBaHUs, NOYyYEHHOW M3 OLEHKU Noaxoasieli KOHCTaHTbl NOBEPXHOCTHOMO
HaTSHXEeHMS U NI0THOCTN NPUNOS, BMECTe C NpesnosioXeHneM 06 «ugeanbHON» cMaynBaemMocTy.

TeopeTunyeckyto cuny cMaunBaHusa F, MH, BblumcnsoT no goopmyne

F=-ppv+yP.
rge g — yckopeHve cBO60AHOro nageHus;
P— nnoTtHocTb npunos, r’Mm3;
y — NOBEPXHOCTHAasA KOHCTaHTa marepuana;
vV — 06beM NorpyxeHHol YacTn obpasua, Mm3;
P — nepumeTp norpyxeHHoi yactn obpasua, MM.
MpunmMmeyaHune — dopmyna NOAXOAMT, TONILKO €C/IM NONEPeYHOe ceveHne obpasua, Haxoasuieecs a Henocpea-

CTBEHHOW 6/1M30CTN OT MeHMCKa, NOCTOSIHHO MO BCeli AnimHe ob6pasua. KOHCTaHTbl NPUMEHVMbI TOIbKO XYC/1I0BUSM, ONUCaH-
HbIM B UCMbITaHUW. OHK 3aBUCAT OT NpMnos, Temnepatypsbl 1 chntoca {cm. B.6.2).

9.4 TpeboBaHMWSA K UCMbITAHUIO

Tpe6oBaHMA K UCMbITAHUIO HA NASEMOCTb AO/DKHbI ObITb BbIpaXKEHbI C MPYMEHEHVEM Ceaylowmux napa-
MEeTpOB:

- Hayaslo cMayMBaHUSA: MakCMMasibHOe 3HaYeHe BpEMEHHOTO nHTepBana (t0— B):

- ANA Xo4a cMaynBaHua: MakcMMaibHoe 3HayeHne BpeMeHHoro nitepsana (f0— C);

-ansa CTabuAbHOCTM CMaYnBaHNSA: MMHUMAIbHOE 3HaYeHne ,Cl,p06l/li A mnaBTC®uken
Cuna B Touke O.

10 Tpe6oBaHMA K NPeAoCTaBNEHNIO NHAIOPMALMN MO UCMbITAHWNIO

a) TPEOYETCH NI OOEIKUMPUMBAHME ...cntiintiieiiieeeitee ettt e e et e e ettt e siteeesbeeesaaeeesabeesaneeesnneeesneeeanbeeessnenn 6.1
b) METOA CTAPEHMS, ECITIN TPEOYETCH ..eitiiiiieiiieiiieiierteeateeeee st st e sttt e st et sib e beesseeeee e eabens e 6.2
C) MCNOJIb3YHOLLMACH COCTAB MPUIMO S cueveiatieieesteateesieeereeteesieesneebeesseesreesbeesieesbeeabee e e eneenneens s 7.1

d) Tmn ucnonb3lyemoro gawca 7.2
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0) TEMMEPATYPA MCTIBITAHMS ...ccveeuriieiiee i et ieeeee e eeesre et e re e e st e s e e e se e nee s e e ne e st et e emeesee e e sresrear e e e e e ennennenne s
f)  uyacTb 06pasLa, KOTOPYIO TPEOYETCH MCITBITATD..ecvueitieriritieureerteesteetee bt ettesreesaeeteesbeebeesreesaeesbeeteenbeeneeenees
L) TIIYOUHA TTOTPYHEHMS . c..eeieieieeteeeateee ettt et ee e beeeasbee e tbe e e be e e e se e e 2 b e e e ehe et eabe e e ehb et e be £ e eabbe e eh ke e e be e e ambeaesbeeesnbeaensneannes
N) B INTENIBHOCTD MOTPYMKEHUIS .ttt ittt et e et e st ettt e sttt et e e bt e bt e ek e e e st e e be e e et et e abe e e ehbeeensbeeannreenabeesnneennneas
1) CKOPOCTD MOTPYIKEHUIS ....eevirieieiieeteetete et e st e e st er e e ee e eeen e et e s e es e e eesaeer e e b e e s e ne e neneereereeneeseennenreerene
j) napameTpbl, KOTOpblE TPeOyeTCA U3MEPUTL (NOSTYUYNUTb) U3 KPUBOIA..
k) npuemnemble 3Ha4YeHWA 418 3TUX NapamMeTposB....

MpunoxexHne A
(o6a3aTenbHoe)

TpeboBaHus K 060pyAoBaHNI0

Bce o6opygoBaHue, BKIOYasA perncTparop, CYMTalOT eAWHbIM y3/10M 060pyAO0BaHUSA, UMEKLWNUM chegyouine
XapaKkTepucTuku.

A.1 Bpewms cpabaTbliBaHWs 3annCbiBatoLLENO YCTPOCTBA CaMONKCLA A0/KHO BbITh TakuM, YTO6GbLI BO3BpaLyeHne k 0
Npy CHATUN MakKCUMasbHOW Harpy3kn ocyLLecTBAAN0CL B TedeHne 0.3 cc oTknoHeHeM He 6onee 1% coOTBETCTBYHOLETO
MaKCUMasibHOro 3Ha4YeHuns.

A.2 Cuctema n3mepuTesnbHbIX NPU6OPOB A0/KHA UMETb PAA HACTPOeK YyBCTBUTENIbHOCTU. B 30He Haubonblueit
YyBCTBUTE/IBHOCTY MaKCUMasibHOE OTK/IOHEHME OT LeHTpa cnefyeT A0CTUraTb nyTem NofBeLuVBaHUsi TMPbKW Maccoi,
He npeBblwatowweli 200 Mr. kgepxaTtento obpasua.

A.3 CKOpOCTb ABMXEHUS NNEHTbI A0/MKHA ObITb HE MeHee 10 mm/c.

A.4 3nekTpuyeckne n MexaHuyeckne NomMexu, perncTpmpyemblie Ha KpUBOI, He A0/KHbI NpeBbiwaTte 0,04 MH.

A.5 OTK/NIOHEHMWe 3anucbiBaloLLEero ycTpoicTBa A0/HKHO 6bITb NPSAIMO MPONOPLMOHAbLHO cUle, n3MepsiemMoli No Bcei
wKasne, c TO4HOCTbio 6onee 95 %.

A.6 XKeCTKOCTb MpYXWHblI MexaHU4Yeckoro 6anaHcumpa Ao/xHa GbiTb Takol, YyTo6bl Harpyska 10 MH Bbi3biBana
BepTMKa/ibHOE CMelleHne noAseca obpasua He 6onee yem Ha 0.1 Mm.

A.7 Pa3mepbl Nas/ibHON BaHHbl JOMKHbI GblTb TaKMMU, 4TO6bI Nt06as YacTb o6pasla Haxoannacb He MEHee Yem
B 15 MM OT CTEHKM, a ry6uHa BaHHbl JO/MKHA OblTb HE MeHee 15 MM.

A.8 TemnepaTypa BaHHbI AO/KHA 6bITb (235 + 3)*C-

A.9 TnybuHy norpyxeHus camoii HUXHel Toukn obpasua cnegyeT perynmposaTb B YCTAHOB/IEHHOM Ananas3oHe
2—5 MM C 4ONYyCTUMbIM OTK/TIOHEHMEM :0.2 MMm.

A.10 CKOpOCTb MOTPYXXeHUS 1 U3BMeYeHNs Npu cTayMoHapHOM meTofe Ao/hkHa 6biTh (20 t 5) Mm/c.

A.11 Bpemsi BblAEPXKM 06pasla Ha MakCUMasnbHOW ry6rMHE NOTPYXEHUS AO/MKHO perynumpoBaTbCca B npegenax
ot 00 HOc.
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Mpunoxexve B
(cnpaBoyHOe)

PyKOBOACTBO no NnpUuMeHeHU mMeToda 6anaHca cMmaynBaHus npu UcnbiTaHNM Ha NasgoOMOCTb

B.1 OnpepefieHne KpUTEPUSA «CMAYMBAEMOCTU»

MeTog 6anaHca cMaunBaHusa NO3BOIAET U3MEPSATb BEPTUKA/IbHbIE CUMbI, AeCTBYOWME Ha 06pasel, B 3aBUCMMOC-
TV OT BPEMEHMU, NPU NOTPYXXEHMMN €r0 B BaHHY C pacniaBfieHHbiM npunoem. CnocobHoCTb 06pasua kcMmayvBaHuio onpege-
nsieTcst TakKMMU nokasaTensiMu, KakBpemsl, He06X0AUMOE ANst LOCTUXEHUS JaHHOW CTENEHN CMaunuBaHUs, UK KakK CTeneHb
CMaunBaHus, AOCTUTHYTasA 3a yka3aHHOe BpeMs.

Mpy MCNbITAHUKM HA CMAYMBAEMOCTb MOXET OblTb YKa3aHO, UTOGbl HECKOJ/IbKO TOUYEK Ha KPUBOW «cuna — BPEMS»
COOTBETCTBOBA/IN ONpeAeneHHbIM 3Ha4YeHnsIM. HacTosiuiee pykoBOACTBO npejsaraeT TOUKM U 3HAYEHUS, KOTOpble MOryT
6bITb UCNO/Mb30BaHbI.

[na nonyyeHusa BOCMPOU3BOAUMbBIX M KOJIMYECTBEHHbIX pe3y/bTaToB MCNbiTaTeNbHas annapartypa fo/xHa oTBe-
yaTb onpefiesieHHbIM Tpe6oBaHUsIM, Tpe60oBaHMA 1 METOALI NPOBEPKM, NOATBEPXAAKLLNE COOTBETCTBUE 3TUM TpeboBa-
HUSAM. TaKXxe NPUBOAATCS B HACTOALEM cTaHAapTe.

B.2 ®opma obpasua

O6pasew, MOXET 6bITb N10601 (POPMbI, HO ANS1 YNPOLLEHUS paclUUPOBKY KPUBOI 1 pacyeTa 3HaAYEHWI cunbl Npes-
noyTUTENbHO. YTOGBI NOrpyXaemas YacTb 06pasua uMena o4HOPOAHOe nonepeyHoe ceveHne. s yMeHbLEHNS ownboK
npu pacyeTte obpasel cnegyeT Norpyxartb Tak. YTOObl Yron OTKNOHEHUSI UCTbITYEMbIX MOBEPXHOCTEN OT BEpTUKANN He
npesblwan r15, ecnn norpyxaemblii koHel, TpebyeTcs YKOPOTUTb, TO OH JO/DKEH 6blTb OTpe3aH Noj MpsiMbIM YrA0M K
BepTMKaNbHO OCU 1 He AO/KEH UMETb 3ayCeHLEeB.

McnbiTaHne MoxeT 6bITb MPUMEHEHO K Takum ob6pasLam, kak KOHAEHCATOPbl — YWMbl MW NeYaTHble NaaTtbl, UMelo-
Wwue 60MblIVE He CMaYyMBaeMble NPUNoOeM NOBEPXHOCTU. OHAKO Takue NOBEPXHOCTU MOTYT Bbl3blBaTb UCKAXKEHWEe KpUBOI
«cuna — Bpemsa». Mo3aToMy HacToALWMI CTaHAAPT NpejHasHa4veH 418 UCNO0b30BaHNA MeToAa Npu NCNbITaHUN BbIBOJ0B
KOMMNOHEHTOB, KOTOPbIE AO/MKHbI CMAYMBATLCA NMPUMNOEM MO BCEMY NepUMeTpy NonepeyHoro ceyeHus.

B.3 MoaroTtoBka o6pasua

Mpy HaHeceHwu (hitoca Ha 06paslibl N UX BbICYLIMBAHUM UCMOMb3YIOT CTAHAAPTHYIO METOAMKY, 4TO6bl Xapakrep
KPVBOW HE MEHsIICA NOJ BO3LEWCTBMEM TakMX (PAKTOPOB, Kak UCNapeHne PacTBOPUTESS UK CTeKaHue iloca Bo Bpemst
ucnbiTaHus.

B.4 XapaKkTepucTuKn UcCNbITaTeNbHOI annapaTtypsbl

B.4.1 3anwucbiBatollee ycTpOMCTBO

B.4.1.1 YcrtaHoBka Ha 0

Bo Bpems ncnbiTaTebHOro Lykna cuna, feicTeylowas Ha o6pasel, MeHseT HanpaB/ieHne B MOMEHT, Koraa HecMa-
ynBaHMe CMeHaeTca cMaumBaHneM. B HEKOTOPbIX CiyHasx BbiTaskuBarwLLas cuia MOXeT Bbi3biBaTb 3HAUNTE/IbHOE BEPTU-
KanbHOe CMelleHVWe KpWBOW cmaumBaHus. CrnepoBaTesnibHO, YTOGbI 3anucaTb BCHO KPWBYD CMayuMBaHuUsi ¢ Haubonee
BO3MOXHOI 4yBCTBUTE/IbHOCTLIO, HEOH6XOAVMO NO/Ib30BATLCA CAMOMNMCLEM, HOMb KOTOPOrO HaxoAuTcs W60 B LieHTpe
NeHTbl, NMM60 CMeLLeH A0 Takoro ypoBHS, NP1 KOTOPOM BCS KpUBASA 3anuCbiBAETCS Ha fIEHTe.

B.4.1.2 Bpemsa cpabaTtbiBaHua (CM. NpuioxeHne A]

Bpems cpabaTtbiBaHUs [,O/KHO 6biTb OCTATOYHO Mano, YTo6bl 3anucbiBaioLLee yCTPONCTBO TOYHO BOCNPOU3BOAN-
N0 6bICTPbIE M3MEHEHUS CUbl CMauMBaHNs, KOTOPbIE NMET MecTo, 0CO6EHHO B Havasie CMadynuBaHna. XoTa TeopeTuyecku
Bpems cpabaTbiBaHNA AO/HKHO ObITb 6ECKOHEYHO Masio, NpakTMYeckn MakcumanbHoe BpeMs cpabartbiBaHua 0.3 ¢ okasa-
Nnocb yAoOBNeTBOPUTE/IbHbIM. Takum o6pa3om, perncTpatop MoxeT 6biTb UCMONb30BaH B KayeCTBe 3anucblBalOLLEro
ycTpoiicTBa.

[ins npoBepkn BpemeHu cpabaTbiBaHWsA camonucla n cTabunbHOCTY NofoXeHnsa ONCNoNb3ytoT caeayloLyo MeTo-
Anky. lns ee ocylecTBNeHUss HEO6XOANMbBI TMpbKa (Macca KoTopoii fo/mkHA 6biTh AOCTATO4HA, YTO6bI Mepo camonucya
MaKCUMasibHO OTK/OHAMI0CH OT HY/1IeBOI TOUKM) M COOTBETCTBYIOLL e hopMbl fepxaTesb.

MeToauka:

- yCTaHOBWTb fepxXaTesb; perncTpatop HacTpouTb Ha 0;

- MPUBECTU B BUXEHMNE C MAKCUMasIbHOI CKOPOCTbIO SIEHTY CAMONUCLA;

- MOMEeCTUTb TMPbKY B flepxartenb obpasua,;

- yepe32 unun 3 ¢ CHSATb TMPbKY, NPW 3TOM JIeHTa Npogo/mKaeT ABUraThCs; Yyepes 2 un 3 ¢ BHOBb NOMECTUTb TMPbKY B
fAepxartens;

- MOBTOPUTb 3Ty OnepaLmio, No kpaiHei mepe. 5.6 pas v OTKNIOUNUTL ABUKEHNE NEHTbI.

KpnBasi, nonyyeHHas Ha leHTe, NokaxeT YyBCTBUTEIbHOCTbCaMoNucLa 4ns BblbpaHHbIX HACTPOEK, BpeMS, HE06X0-
AMMoe AN cpabaTbiBaHUs Nepa, ¥ NOCTOSIHCTBO BO3BpaTa K Hy/1IEBOMY MOIOXEHUIO.
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8.4.1.3 HacTpoiika yyBcTBMTENBHOCTHK (CM. A.2 (Npunoxexue A))

OobecneyeHne gmanasoHa HacTpoOeK YyBCTBUTENIbHOCTM MO3BOJISAIET UCMbITbIBATL 06pasLbl pas3/INyHbIX pa3sMepos.
OT0 gocTuraeTcs C NMOMOLbIO camonucua, VMelLLero gnanasoH HacTpoek ycunutens. Ecnu HacTpoiiku ycunutens
Nno3BOJIAIT NPeACTaBUTb NOJHYIO LWKany cun 3HaveHmnem ot 20 40 1 MH (COOTBETCTBYIOLWMNX NPUCOEANHUTESTbHBIM Maccam
211 100 Mr). MOXHO UCMbITbIBaTbL 06pasLbl neprmeTpom oT 20 40 1 MM.

8.4.1.4 CKOpPOCTb ABMXEHUA NeHTbl [cM. A.3 (NpunoxeHne A))

[na yaoBneTBOpMTENbHOIO pacno3HaBaH1s OCHOBHbIX TOUEK Ha KPUBOI «cuia — BPEMS» MUHUMasIbHasA CKOPOCTb
OBWKEHNA NeHTbl gomkHa 6b1Tb 10 mm/c.

8.4.2 Cucrtema ypaBHOBELWMNBAHNA

8.4.2.1 XXecTKOCTb NPYXWHbI [cM. A.6 (NnpunoxeHne A)J

Cuctema ypaBHOBeLUMBaHWUA u3MepsieT cmelleHne (06bIYHO) MPYXWHHOTO YCTPOIiCTBA, Bbl3blBAEMOE CUJION,
feiicTBylowein Ha o6pasel,. Takoe cMelleHne NPUBOAUT K U3MEHEHUIO TNyBMHbI MOTPYyXeHnsa obpasua B npunoii n. cnego-
BaTe/IbHO, K U3MEHEHWIO BbiTankuneawlei cuibl. Heobxo4mMmo, 4Tobbl NPYXUHHAA cucTema 6blna AOCTaTOUYHO XKECTKON
NS TOro, YToGbl ee OTKOHeHNe, a CnefoBaTeslbHO, ¥ U3MEHeHVe BbiTaskuBaloLLeli cuibl B Npouecce UCMbITaHUA Gblan
HUYTOXHO Masibl N0 CPABHEHUIO C APYTMMU U3MEPAEMbIMU CUNaMU.

8.4.2.2 YpoBeHb nomex (cm. A.4 (npunoxeHune A))

YpoBeHb 3NEKTPUYECKUX N MEXAHUYECKNX MOMEX B CUCTEME YpPaBHOBELWUBAHUA U YCUTUTENA HE [OJIKEH NPEBbI-
watb 10 % ypoBHS curHana B Hanbosiee YyBCTBUTE/IbHOM UCMbITaTENIbHOM JManasoHe.

B.4.3 MasinbHasa BaHHa (cM. A.7 (npunoxeHve A»

BaHHa f0/1KHa MMeTb JOCTATOUYHYI0 TEMN/I0BYIO Maccy 419 obecneveHns noggepxaHus temnepaTypbl UCNbITAHNSA C
Tpebyemoil TouHoCTbI0. O6pasel AO/MKEH HAXOAUTbLCSA Ha AOCTATOYHOM PACCTOSIHUW OT CTEHOK BaHHbI, YUTO6bI KpMBU3HA
NOBEPXHOCTU NPUNOSA y CTEHOK BAHHbI HE B/IMSINA HA CUMbI, AelicTBYOLWMe Ha o6pasell. A NoBbIWeHNs n3bupaTenbHOCTH
[aHHOro ucnbiTaHnA TemnepaTypa npunoes ykasaHa B 8.1.

HekoTopble NOKpbITUA OYeHb ObICTPO PACTBOPAIOTCA B NPUNOe BO BpeMsi UcnbiTaHus. MNpumecn HakannusarwTcs,
N3MeHss cocTas M CBOMCTBA NPUNOs. Mo3TOMy, HACTOATEIbHO PeKOMeHyeTcs Nepuonyecku NpoBepsATb cocTas Npunos
B Nasi/IbHO BaHHe [/15 NOJlyYeHNs [OCTOBEPHbIX Pe3y/bTaTos.

8.4.4 YcTpoiicTBO AN15i NOABbEMA BaHHbl U NYNbT ynpasaeHus

B.4.4.1 TnybuHa norpyxeHus (cm. A.9 (npunoxeHne A)]

Fny6uHa, Ha KoTopyto norpyxaetcs obpasel, B pacniasB/ieHHblli Npunoii (coctaB KOTOPOro Jo/HKeH 6biTb ykasaH),
[l0/KHa 0TBEYaTb CIeAyOL UM YCIOBUSAM:

a) Brnpolecce cMainBaHUsA NOAHUMAIOLWMNIICA MEHNCK NPUNOSA NepemeLLaloT No UCMbITyeMoi NoBepXHOCTH obpas-
ua. Mpu HeobxoaMMOCTN obpasel, ykopaunsalT 415 TOro, 4To6bl NOAAEPXNBATL 3a30p MexXdy KOHLOoM obpasua 1 gHOM
nasibHOW BaHHbI.

b) cmelleHne (MeHNCKa) 0/HKHO OCYLLEeCTBAATLCA NPeUMyLLeCTBEHHO B0 b y4acTka COAHOPOAHbLIM NoNepeyHbIM
cevyeHnem;

c) rny6uHa norpyXeHus Jo/HKHa BOCNPOU3BOANTLCA C TOYHOCTLIO (0,2 MM. 4TO6bI MONpaBKa Ha BbiTa/IKMBaIOLLYO
cuny (kotopas 06bIYHO Masa) Haxoaunack B npegenax *10 % B xygliem cny4yae.

MpumeyaHune — Yem Gonblue rNy6MHA NOFPYXEHNUSA, TEM GO/MbLUE BbITA/KMBAOLWLAS CUMA CMELLAET YPOBEHb
HYNeBOW CUMbl OT LEHTPanbHOrO HyNs, MPW 3TOM KOHEuHbIli curHan GyfeT ocTaBaTbCA Bbille NepBOHAYasbHOW TOUKM
6anaHca faxe npu ngeanbHOM CMadYnMBaHUu.

Yem 6onblue rnybuHa norpyxeHns, Tem 6onblue naowanb nepegayn tenna ot npunos K obpasuy, cnefosaTenibHo,
TEM MeHblle Tenn006MeH 3aMeafeT NPoLLecC CMaynBaHus.

B.4.4.2 CkopocTb norpyxeHus (cMm. A.10 (npunoxexune A))

YcTaHOBNEHO, YTO A4N1A CTaH4apTW30BaHHOIO MeToAa WUCNblTaHua NoAxoAsaueit asnseTcs ckopocTb 16—25 mm/c.
Bonee BbicOKasi CKOPOCTb NPUBOAUT KOGPa3CBaHWUIO YAapHbIX BOH B Nasi/ibHO BaHHe (4TO BAUSET HA U3MepEeHMe Cunbl). 8
npu 60n1ee HU3KOW CKOPOCTK NPUNO B BaHHE NPOAO/IXKAET ABMKEHNE BO BpeMs Ha4ya/lbHOro nepmoja nogbeMa MeHucka.

B.4.4.3 MpopomxntenbHocTb norpyxeHuns (cm. A.11 (npunoxeHue A)]

O6pa3sLbl, NpoLecc naikn KoTopbix 4nMTcsa 6onee O c. kak NpaBuio, 6pakytoT. Bpems Bbigepxkn menee 10 c He
nossonsieT cobpaTb [OCTATOYHYIO MHopMauWio 06 o6pasuax c NJoxoi nasemocTbio WAU GOMbLIOK TEeNI0EeMKOCTbIO.
Bpems BblgepXKn 5¢ 06bIYHO SABNAETCA [0CTATOYHbIM A8 He60NbWNX 06pa3sL0B, Taknx Kak NPOBOOYHbIE BbIBOJbI.

Mpy cpaBHEHUWN 3HAYEHUSA CU/bI B HAYane UCNbITaTeNIbHOTO LMKa CO 3HAYEHNEM CW/bl @ KOHLLE BblAEPXKN MOXHO
nony4nTb MHpOPMaLMIo 0 CTabnUNbHOCTM B3aMOCBA3N MexAy npunoem nobpasuom (cM. Takke 8.6.1.3).

B.5 HekoTopble XxapakTepHble KpUBbIE «CUfia — BpPeMsi»

B nprBeAEHHbIX HKE NPUMEPAX YacTb KPUBOIA, XapakTepu3sytoLLas BblITankMBatLLMe Cusbl, AeicTByoLWME Ha o6pa-
3eLl CHWU3y BBEpX, T. €. COCTOsIHME HecMaunBaHusi, 0603HaYeHa Kak oTpuuaTenbHas; Kpuas, npefcraBnsolwas Cusbl,
felicTBylOLWMe BHU3, T. €. CMAUYMBaHNE, NOKa3aHa Kak NooX1TeNbHas.

MyHKTUPHAs NMHUA COOTBETCTBYET COCTOSIHWIO B Hauyane MChbiTaTeNbHOro uukna 6e3 yyeta macchl o6pasua.
CnnowHas ropu3oHTanbHas IMHNUA NOKa3bIBAET CMELLEHME BbITA/IKMBAKLLEN CUMbI, TAE CUNA CMaynBaHus pasHa 0.
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Hocm3uneamuc MeaneHHoe cMauvBaHve

OueHb 6bICTp0€‘ CMaduBaHune

PucyHok B.1 — XapakTepHble KpuBble «Cuna — BPeMsi»

BbiTankusawwasa cuna, geiicTeytolas Ha obpaseLl, MOXeT ObiTb Bbl4MCIEHA NYTEM YMHOXEHNA 06bema NorpyxeH-
Holi yacTu o6pasLia Ha NI0THOCTb pacnjaB/eHHOro NPMNos, KOTOPbI 3TOT 06BbEeM BbiTecHsieT. [Npu ykasaHHol Temnepary-
pe ncnbiTanua 235 *C oKpyr/ieHHoe 3HaYyeHne nN10THOCTN pacnaiaBIeHHOro Npunos, CoCcToALLEero no macce u3 60 % onosaun
40 % cBuHLUa, cocTaBnsaeT 8r/cm3.

B.6 KpuTepuu OLEHKN KPUBOI 3aBUCUMOCTU «CUNa — BPEMSI»

B.6.1 Bbl6Op KpUTEPUSA OLEHKN Pe3ynbTaToB UCMbITAHUS

MOCKONbKY Of4HUM U3 [OCTOMHCTB AaHHOTO METOA UCTIbITAHUS ABNSIETCS TO. YTO UCCNEAYETCS BECh NPOLLECC CMaYm-
BaHUA. cregyeT UCNOMb30BaTb HE OAWH, & HECKOJIbKO NapamMeTpoB, NEPeUNCNeHHbIX B 9.2 HaCTosLWero ctaHaapTa, npu
onpegeneHun Tpe6oBaHUii, KOTOPbIM LO/KHbI COOTBETCTBOBATbL PE3Y/IbTaThbl UCMbITAHUS.
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8.6.1.1 Bpems Hauyana cmaynBaHusA

B Touke B (CM. pUCYHOK 2 HacTOSILLEro CTaHAapTa) Npouecc cMaynBaHnsa Ha4nHaeTCs C COCTOAHUA HECMAaYnB3HUSA
[0 TOYUKW, KOTAA MEHUCK MPUMNOSA TONbKO HAYMHAET MOAHMMATbCS Bbille YPOBHSA NPUMNOA B Nas/ibHOlM BaHHe. VIHTepBan Bpe-
MeHn Mexay Toukamu B un fQasnsertcs, Takum o6pas3omM, BpEMEHEM Hauvasia cmavnmBaHus. PekomeHayeTcs, 4To6bl 4nA
KOMMOHEHTOB, NOABEPraeMbIX rpynnoBoii naike, 3T0 BpeMsi HaX0AUN0Ch anpegenax ot 140 2.5 ¢ B 3aBUCUMOCTM OT Tuna
chnoca n TennoBoii xapakTepucTuku obpasua.

B.6.1.2 lMpouecc cMaynBaHus

MakcumanbHasa cuna cMavymBaHus — 370 MakCMMaslbHOe 3HauvyeHue, NoslyyeHHoe BO BpeMs UcnbiTaHnsa. OnopHas
cuna cMaumBaHus — 3TO MakCMMasibHOe 3HauyeHue, KOTOpoe MOXHO NONYyYnTh a JaHHO cucteme.

M3mepeHHas cuna K ycTaHOB/IEHHOMY BPEMEHW WKW BpeMs NS [OCTUXKEHWUA YCTaHOB/IEHHOW CWbl, [OJDKHO
YA0BNETBOPATb YCTAHOB/IEHHLIM TPE6OBaHNAM.

B.6.1.3 CTabnnbHOCTb CMaYynBaHusa

Mocne fOCTMXEeHUA MakCUMaslbHOTO 3Ha4YeHNA CUbl B TOUKe O MEHUCK MOXEeT 0CTaBaTbCs HEMOBUXHbLIM, 1 cuna
MeHATbCS He 6yAeT. OfHaKo 3Ta CTabuIbHOCTL MOXET BbITb HApyLLUeHa BCNeACTB/E B3auMoeiicTBUA Mmexay o6pasLom n
npunoem, YTo NPUBOAUT K PaCTBOPEHMNIO MOBEPXHOCTM o6pasua npunoem ¢ obpasoBaHWeMm C/0si MPOAYKTOB peakuun Ha
rpaHuLe pasgena. Kpome Toro, 0CTaTouHbI o1I0C MOXET UCNAPATLCS, paspyLlaTbCa U nepeMelyaTbCs No NOBEPXHOCTU
npunosi B BaHHe. 3TN ABMEHUA MOTYyT NPUBECTN K YMEHbLUEHWNIO N3MEPSAEMOIi CUbl, B pe3ynbTaTe Yero 3HaueHne Cuibl B
KOHLe ncnbiTaTeNbHOro nepuoga B Touke E okaxeTca MeHblle, YeM 3HauveHue, 3aperncTpuposaHHoe B Touke D. Takas
HecTabunbHOCTb HexenaTenbHa. [M03TOMYy ANA WCNbITAHUSA NPOAO/IKUTENbHOCTbI0O 5—10 C peKkomeHAyeTcs, 4ToObI
OTHOLWeHne cunbl B ToUke E Kcune B Touke D He npesbiwasno 0.8.

8.6.2 OnopHasa cmna cMaymBaHus

MeTopauka, npuBegeHHas B9.3, 41 onpefeneHuns onopHOii cuibl CMaumBaHus UCNoNb3yeT pag o6paboTok, o6ecne-
ynBawlnx Hanbonee 6raronpUATHbIE YCIOBUS A1 CMAYMBAHUS NCMbITYEMbIX TOBEPXHOCTEA.

Mpy Mcnonb30BaHUK TaKOro ONMOPHOTO 3HAYEHUS pe3y bTaTbl UCMbITaHW Ha 06pas3Lax C HEM3BECTHLIM COCTOSTHUEM
NOBEPXHOCTU CPaBHMBAIOT C HAUMYULWMNM 3HAYEHMEM CMaynBaHWA, KOTOpOe martepuan cnocobeH NPosBUTbL MPU AaHHON
reomMeTpumn 1 Npu ycnoBusax, ornpeaeneHHblX B UCMbITAHUN.

Ecnu nogobHas MeTofuka npuMeHseTcs K MaTepuanamM, NOBEPXHOCTW KOTOPbIX CMaynBaloTCcs Npunoem ¢ 601bwnmM
TPYAOM, TO M3MEPEHHAs OMOpHas cuia SIBNAETCA 3HAYEeHWEM C/IMLIKOM HU3KO CTeneHun cmaunBaHusi. B Takux cnydasx
06pasLibl, KOHEYHO, He OTBeYaloT NepBoHavyanbHOMy TpebosaHuio fO — B.

[lna nonyyeHns onopHOro 3HavyeHns cMmavmBaHuns, He 3aBUCSALLETO OT NPUPOAbI 06pasLa, peasnbHylo Cuily cmavmsa-
HWSi MOXHO CPaBHUTb C TEOPETUYECKON CUNoi cMmaunBanus f. MH. BblunCneHHOW no dhopmyne

A=-gpv*yP. (2

rae i — yckopeHue cBO60JHOr0 nageHus,
p— NAOTHOCTbL Npunos, r’Mm3;
y — MOBEPXHOCTHas KOHCTaHTa maTtepvana:
vV — 06beM MOrpyxeHHoI yacTn o6pasua, MmM3;
P — nepumeTp norpyxeHHoi yacTu obpasua, M.
OTO paBEHCTBO OCHOBAHO Ha NpenosIoXeHNsAX, YTo.
a) TeopeTuuyeckas cuna cMauvBaHus fA AeiicTByeT B M/IOCKOCTV NOBEPXHOCTM o6pasua (T. €. Hy/ieBoWi yrosa KOH-
TakTa):
b) KOHCTaHTa MOBEPXHOCTHOTO HaTSHXKEHWS Y. COOTBETCTBYIOLLAA yKkasaHHOMY hatocy n npunoto npu 235 *0. pasHa
0.4 mH/Mm (0.4 Axx/M2):
c) npousBefeHne Ap (rAe 4 — YyCKOPEHUe CU/bl TSXKECTU M P — NNOTHOCTb, Npunos npu 235 “C) ANA faHHOro Bbl-
YyncneHnss NpuéIM3NTeNbHO MOXeT 6biTb paBHo 0.08 H/cm3 (SnPb npunown) nnu npuénusmntensHo 0,07 H'CM3(SnAgCu
n SnCu npunon).

10



FOCT P M3K 60068-2-54—2017

MpunoxeHue JA
(cnpaBoyHOe)

CBefleHNA 0 COOTBETCTBUM CCbIJTOYHbIX MeXAYHapPOAHbIX CTaH4apPTOB

Tab6bnuya A1

MeXrocygapCTtBeHHbIM N HaUWOHaNbHbIM CTaHOAapTam

O603Ha4eHne CCbINIOYHOTO CreneHb O603HayeHve N HaviMeHoBaHWe
MEX/yHapoAHOro CTaHJapTa COOTBETCTBUSA COOTBETCTBYIOLLETO MEXIOCYAaPCTBEHHOIO, HAUMOHaU/TILHOMO CTaHJapTa
IEC 60068-1:1988 NEQ FOCT 11478—88 (MOK 68-1—88. M3K 68-2-1—90. M3K 68-2-2—74.

IEC 60068-2- 20:1979

IEC 61190-1-3

* COOTBeTCTBYIOLL I

M3K 68-2-3—69. M3OK 68-2-5—75. M3K 68-2-6—82. M3K 68-2-13—83.
M3K 68-2-14—84. M3K 68-2-27—87, M3K 68-2-28—90. M3K 68-2-29—87.
M3K 68-2-32—75. MOK 68-2-33—71. M3K 68-2-52—84) «Annapatypa pa-
[M03/1eKTPOHHAs 6bITOBasA. HOpMbl U METOAbI UCMbITAHUNA Ha BO3geicTBUE
BHELIHNX MEXAHUYECKUX U KNTUMAaTUYECKUX CbaKTOpOB))

oT FOCT P M3K 60068-2-20—2015 «licnbiTaHna Ha BO3AeCTBUE BHELUHNX
thakTopoBs. YacTb 2-20. UcnbiTanua. VcnbiTanue M: Maiika. MeToabl ncnbita-
HMSI Ha NasieMoCTb W CTOWKOCTb K BO3AENCTBMIO Harpesa npu nalike
YCTPOICTB C COEAUHUTENbHBIMU NMPOBOAAMMY

HauMOHasbHbIA CTAaHAAPT OTCYTCTBYET.

MpumeuyaHune — B HacTosWel TabnnLe NCNONb30BaHbI CIEAYIOLME YCIO0BHbIE 0603HAYEHNSI CTENEHN COOT-

BeTCTBNA CTaHOApPTOB:

- IDT — nAeHTUYHbIe cTaH[apThl.
- NEQ — HeaKBMBasIeHTHbIW cTaHAapT.

IEC 60068-2-44:1995

IEC 60068-2-58:2004

IEC 60068-2-69:1995

IEC 61190-1-1:2002

IEC 61190-1-3:2002

Bubnuorpadus

Environmental testing — Part 2: Tests — Guidance on test T:. Soldering (/cnbiTaHma Ha
BO3elicTBMNe BHeLWHUX hakTopoB. HacTb 2. VicnblTanus. PykoBOACTBO N0 UCMbITaHWsAM
T: MNalika)

Environmental testing — Part 2: Tesfs — Tesf Tel: Test methods forsolderabifity. resistance to
dissolution of metallization and to soldering heat of surface mounting devices (SMO) (McnbiTa-
HMA Ha BO3felCcTBME BHeWHWX akTopoB. YacTb 2-58. McnbiTaHuda. VcnblTauma Ta.
TecToOBble METOAbl ANS NaseMOCTW. YCTONYMBOCTU K pacTBOPEHUO MeTanaumsauyun n
Harpesy BO Bpemsi naiku)

Environmental testing — Part 2: Tests — Test Te: Solderability testing of electronic
components for surface mount technology by the wetting balance method (VicnbiTanusa Ha
BO3JelicTBMNe BHeWHMX pakTopos. YacTb 2. UcnbiTaHnsA. UcnbiTaHna Te: UcnblTaHus
3/1eKTPOHHbIX KOMMOHEHT 0B C NOBEPXHOCTHbLIM MOHT@XOM Ha NasemMoCcThb MeTOAOM pas-
HOBECHOI0 CMaynBaHUs)

Attachment materials for electronic assembly — Part 1-1: Requirements for soldering fluxes for
high-quality interconnections In electronics assembly (MaTepuanbl 418 371€KTPOHHbIX C60-
pok. HacTb 1-1. Tpe6oBaHWs K NPUNOIHBLIM NacTaM AN BbICOKOKA4YeCTBEHHbIX COeJUHEH N
B 3/1eKTPOHHOW c6opke)

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
(MaTepuanbl 1A 3NeKTPOHHbIX C60pok. YacTb 1-3. TpeboBaHWA K MPUMNOKHbLIM CniaBam
[ANSA 9NeKT POHUKN N TBepAbIM NpunosiM ¢ ch/ilocoM 1 6e3 dntoca A8 NpUMeHeHns npu nalike
3/1eKT POHUKM)
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