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Npeavcnosue

1 NMOArOTOBNEH OTKpbITEIM akuMoHepHbIM obwecTBoM «AsaHrapa» (OAO «ABaHrapay) Ha ocHoBe
cobCcTBEHHOrO NepeBoaa Ha PYCCKUA A3bIK aHIMOA3LIYHON BEPCUM CTaH4apTa, YKadaHHOro B NyHKTe 4, KOTOPLINA
BbIMOHEH poccuiickol komuccnel akcneptos MOK/TK 91

2 BHECEH TexHu4veckum kommuteToMm no ctaHgaptusaumm TK 420 «ba3oBbie Hecylme KOHCTPYKUUN,
rneyaTtHble nnaTbl, cC60pKa U MOHTaX 3MEKTPOHHBIX MOAY ey

3 YTBEP>XOEH W BBELEH B AENCTBWE Mpukasom deaepanbHOro areHTCTBa Mo TeXHUYeckoMmy
perynnpoBaHuio n Metponorum ot 23 mapta 2017 r. Ne 177-cT

4 HacTosuni cTaHaapT MUAeHTUYEH MexayHapoaHomy ctaHaapTy MOK 60068-2-54(2006) «UcnbiTaHus
Ha Bo3aencTBMe BHeWHUX cdaktopos. Yactb 2-54: Ucnbitanua. UcnbiTaHue Ta: UcnblTaHue Ha NasieMocTb
3MEKTPOHHBIX KOMMOHEHTOB MeTodoMm 6GanaHca cMaumsaHusy (IEC 60068-2-54:2006 «Environmental
testing — Part 2-54: Tests — Test Ta: Solderability testing of electronic components by the wetting balance
method», IDT).

Mpy NnprMeHeHUN HacTosILLLero cTaHaapTa pekoMeHAYEeTCA UCNONb30BaTh BMECTO CCbINOYHBLIX MEXAYHa-
POOHBIX CTaHAaPTOB COOTBETCTBYIOLWME UM MEXIOoCyAapCTBEHHbIE U HALUMOHamNbHbIe CTaHgapThbl, CBEAEHUS O
KOTOPbIX NpUBeAeHbl B AONOMHUTENBHOM NpunoxeHun AA

5 BBEOEH BINEPBLIE

lMpasuna npumeHeHUs HacmosiWe2o cmaHdapma ycmarosieHbl 8 cmamee 26 ®edeparnibHO20 3aKoHa
om 29 uroHs 2015 2. Ne 162-®3 « O cmaHdapmu3zauuu e Poccutickol @edepayuuy. VIHgpopmauusi ob usmeHe-
HUSIX K HacmosiujeMy cmaroapmy nybrukyemcs e exe200HOM (110 cocmosHu Ha 1 AHeaps mekyuwe20 200a)
UHGboOpMayUOHHOM yKazamerie «HalyuoHanbHbie cmaHdapmel», a oghuyuarnbHbili mekcm UaMeHeHud u rornpa-
80K — 8 ©XEeMEeCSYHOM UH(OpMayUOHHOM yKa3ameile «HauuoHansHbie cmaHOapmel». B cnyyae nepe-
cMompa (3aMeHbl) unnu omMeHb! Hacmosiueao cmaHOapma coomeemcmsyioujee ysedoMiieHue 6ydem
onybriuKo8aHoO 8 eXeMeCsHHOM UHhopMaUyUuoHHOM yKkasamene «HayuoHanbHbie cmaHOapmbl». Coomee-
memeyrowjasi UHghopMauusi, ysedomiieHue U MeKCmsl pa3melalomest makxe 8 UHGopMayuoHHoOU cucmeme
obLee20 nonb3osaHusi Ha oghutiuansHom calime PedepalibHO20 azeHmemea 1o mexHU4ecKoMy peaynuposa-
Huto U Memporoauu e cemu UemepHem (www.gost.ru)

© CraHgaptuHdgopm, 2017

HacTosawuit ctaHaapT He MoXeT BbITb MOMHOCTbI0 UMW YAaCTUYHO BOCTIPOU3BEAEH, TUPaXKMPOBAH U pac-
npocTpaHeH B KavecTse oduLManbHOro usaanHus 6es paspelueHus degepanbHOro areHTCTBa Mo TeXHUYeCKo-
My peryrMpoBaHuio U MeTponorim
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HAUMWOHANBHBIW CTAHOAPT POCCMUUCKOWU SEOAEPALUMNU

UCNbITAHUA HA BO3AEWUCTBUE BHELUHUX ®AKTOPOB
YacTb 2-54

Ucnbitanusa. Ucnbitanne Ta: UcnbiTanne Ha naseMocTb ANEeKTPOHHBIX KOMNOHEHTOB
MeToAoM GanaHca cMauuBaHUA

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

Oata BBegeHna — 2017—07—01

1 O6nacTb NnpMMeHeHus

HacTtoswmin ctaHgapT onucbiBaeT onpeaenieHne NaseMoCcT KOMNOHEHTOB € PasnUYHbLIMU NOKPbLITUSMK
MeToaoM BanaHca cMadBaHWs C UCMONb30BaHMEM BaHHbI pacniiaBneHHoro npunost. OnpeaeneHune naseMoc-
T KOMMNOHEHTOB MeTOAOM OanaHca cMavMBaHUSA NPUMEHUM ANA N6Ooro TMNa NoKPbLITUS U KOMMOHEHTOB.
OH ocobeHHO MoaX0AUT ANA OLLEHOYHOrO UCMbITaHUSA U ANst KOMMOHEHTOB, KOTOpble He MOryT ObiTb Konu-
YeCTBEHHO UCMbITaHbl ApYrMMun metogamu. Ecnn ato BosMoxHo, cnegyet npumeHsaTe MOK 60068-2-69 ans
MOBEPXHOCTHO MOHTUPYEMBIX U3AESTUIA.

HacToawmin ctaHgapT npenocTaBnsieT cTaHgapTHble MeToabl AfI1 CBUHUOBBLIX U 6eCCBUMHLOBLIX
npunoes.

2 HopmaTmBHBI€e CCbINKN

B HacTosileM cTaHaapTe UCNONb30BaHbl HOPMaTUBHBIE CCHISIKUA Ha cneaytowme MexayHapoaHble cTaH-
AapTbl. INA AaTMPOBaHHbBIX CCLINOK NPUMEHSAIOT TOMNbKO YKasaHHOe U3aHWe CCbINOYHOro ctaHgapTa. [ns
HeAaTUPOBaHHBIX CCbINTOK MPUMEHAIT NocneaHee UsAaHWe CCbIIOYHOro cTaHAapTa (BKMoYas Bce ero
N3MeHEeH s ).

IEC 60068-1:1988, Environmental testing — Part 1: General and guidance. (WcnbimaHnus Ha 8o3deU-
cmeue sHewHUX cpbakmopos. Yacme 1. Obuue nonoxeHus U pykoeodcmeo).

IEC 60068-2-20:1979, Environmentaltesting. Part 2-20. Tests. Test T. Soldering (McnbimaHus Ha 8o3deU-
cmeue sHewHUx chbakmopos. Yacme 2-20. McnibimaHusi. Micrieimanxue T. lNalika)

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 (Mamepuansi
KpernneHull 0na anekmpoHHbIx cbopok. Yacme 1-3. TpebosaHus K crninasam O71a npuroee 31eKmMpoHHO20
HasHa4yeHUs U npurnosm s nalku 8 AfleKmpoHuUKe ¢ ¢hrirocom unu 6e3 ¢pnroca)

3 TepmuHbl M onpeaeneHnn
B HacToswweM cTaHaapTe npyuMeHUMbI TepMUHbI No MOK 60068-1 1 MOK 60068-2-20.
4 O6LwWee onucaHue UCNbITaHUSA

O6paseL NoABELWNBAIOT HA YYBCTBUTENbHbIA MeXaHu4eckni 6anaHcup (TUMMYHYIO NPYXUHHYIO CUCTEMY)
U Norpy>kaioT nepneHAUKYNspHO Ha 3agaHHylo MyBUHY B BaHHY ¢ pacnmiaBfeHHbIM NpUnoeM, TeMneparypy
KOTOPOro KOHTPONUPYIOT. Pe3ynbTUpYoLLMiA BEKTOP BepTUKanbHbIX cun 6anaHca U noBepXHOCTHOTO HaTshke-

WU3panne obmynansHoe
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HWS, AENCTBYOWMNX HA NOTPYXEHHbI obpaseL, onpeAensoT ¢ NOMOLWbI0 AaTymka M NpeobpasyoT B CUTHan,
KOTOPbI HENPEPbLIBHO PErNCTPUPYETCH Kak DYHKUMSA BPEMEHW HA perncTpaTope C BbICOKOW CKOpocTblo. Mony-
YEHHY0 KpUBYHO HE06X0AMMO CpaBHMBATL C KpUBOW, NONYYEHHOM OT naeanbHO CMOYEHHOro 06pasLa Takoro xe
Tvna u pa3Mepos.

MpuMeHsoT ABa MeToAa UCNbITaHWiA:

- CTauMoHapHblli MeToA, NpeAHa3HauYeHHbI AN W3y4YeHUs NasemMocTV OMpefesieHHOro yyacTka Ha
o6pasue. YkasaHHblli MeToa cTaH4apTU30BaH B HACTOSILLEM CTaHAapTe;

- CKaHVPYIOLWIA MeToA Wn MeToA pa3BepTku, NpefHa3HauYeHHbI ANS N3yYyeHUs NasieMoCTU NOBEPXHOC-
Tv obpasua.

5 OnucaHue UCNbITaTeNIbHOTO 060pyAOBaHUS

5.1 WcnbiTaTenbHaa cucrema
Briok-cxema ansa nposefieHns UCNbITaHUA NokasaHa Ha pucyHke 1

MasnsHan
BaHHa

PucyHok 1 — Bbrok-cxema A8 UcnblTaHns

JonyckalTcsi 1 gpyrue cUCTeMbl, CMOCOGHbIE M3MepsTb BepTUKa/ibHbIe CU/bl, AelcTBYyOWMe Ha o6pa-
3el, ec/iv oHM 061ajaloT XapakTepuCcTUKaMm, ykasaHHbIMU B NPUIOXEHNN A,

5.2 TllasnbHaga BaHHa

Pa3mMepbl Nas/bHOM BaHHbI AO/MKHLI COOTBETCTBOBATbL Tpe6GoBaHUAM A.7 (NpunoxeHue A). MaTtepuan
BaHHbI 1 KOHTEHep nog, naiiky f0/MKHbI 6bITb CTOMKUMYM K BO3AECTBMIO XNAKOTO NpUnosi.

6 I"Ipe,u,Bapl/lTeanaﬂ noarotToBkKka K CnblTaHUKO

6.1 MoparotoBka o6pasLoB

Cnepyet cobniofats Mepbl NPefoCTOPOXHOCTY, YTO6bI BOCNPENSATCTBOBATbL 3arpsA3HEHUI0 NOBEPXHOCTH
ncnbITyeMoro obpasua, B4acTHOCTH, NanbLaMn pyk Npu ero noArotoske. Ecim npeaycMoOTPEHO B COOTBETCTBY-
toweli HA, o6pasew, MOXeT 6GbiTb OUULLEH MYTEM MOrPYXXEHUS B HENTPabHbI OpraHnyecknii pacTBOpPUTE b NpK
KOMHaTHOI TemnepaType. [pyrme cnocobbl O4MCTKM HE JOMYCKaKTCS.

6.2 CtapeHue

YcKopeHHOe cTapeHue, ecnu TpebyeTcs, cnegyeT NpoBoAguTb B cooTBeTcTBMM ¢ M3K 60068-2-20
(noapasgen 4.5).
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7 MaTtepuansb! Ans UcnbITaHUsA

7.1 Mpunon

7.1.1 O6wwue nonoxeHus

CocTaB Npunosi 4oMmKeH bbITb yKkasaH B TeXHUYeCKUX TpeboBaHUsAX.

7.1.2 OnoBsIHHO-CBMHLOBLIA NPUNONA

CocTaB npunos gormkeH 6biTb TG0 60 % no macce onosa (Sn) n 40 % no macce ceuHua (Pb) cornacHo
M3K60068-2-20 (npunoxeHuto B) (Sn60Pb40A B cooTseTcTBUM C MOK 61190-1-3) nn63 % onosa (Sn)n37 %
rno macce cauHua (Pb) (Sn63Pb37A, B cootBeTcTBUN ¢ MOK 61190-1-3).

7.1.3 BeccBMHLOBLIA NpUNoNn

Ecnu nHoe He ykazaHo B COOTBETCTBYHOLLIEM ONCaHUK, COCTaB NpUnos gosmkeH bbiTb 6o 3,0 % no mac-
ce cepebpa (Ag), 0,5 % no macce mean (Cu), aocTanbHas YacTs — onoBo (Sn) (Sn96,5Ag3,0Cu0,5), unn 0,7 %
rno macce Mmegu (Cu), a octansHasi 4acTb — 0noBo (Sh), Sn99,3Cu0,7, AaBnseTcs NpeanoyTUTESbHLIM.

MpwumedaHune—punon, umerowme B ceoem coctaee ot 3,0 % ao 4,0 % cepebpa no macce u ot 0,5 % go
1,0 % meaw no macce, a ocraneHas YacTe — OMnoBo (Sn), AonyckaeTcs ucnonb3oBaTte BMecTo Sn96,5Ag3,0Cu0,5. Mpunow,
koTopble cocTosT n3 0,45 %—0, 9 % no macce n3 megm (Cu) n octanbHOM YacTu U3 oroea (Sn), AONYCKaETCsi UCNONb30BaTh
BMecTo Sn99,3Cu0,7.

7.2 ®dnoc

®ntoc 4ns ucnbiTaHnsa AomxeH bbiTb N0 Ha ocHoBe kaHudonn 6e3 akTuesartopa, NMbo Ha OCHOBE KaHW-
conu c akTMBaTOPOM:

a) Ha ocHoBe kaHudonu 6e3 akTusaTopa: cocTounT U3 25 % kaHudonu no macce U 75 % 2-nponaHona no
macce (M3oMponUNOBkLIN CNIUPT UMK 3TUNOBLIN CNUPT [Kak ykazaHo B MOK 60068-2-20 (npunoxexue C)];

b) Ha ocHoBe kaHVdoNM c akTMBaTopom: ¢ agobasneHnem NnbGo aAnaTunammoHnym xnopuga (YAA) 0,5 %
no macce, nubo apyroro xnopuaa (B nepecyeTte Ha cBOGOAHLIN XNOp Ha coaepkaHue kaHudonn) 4o 0,2 % unu
0,5 % no macce.

WHdopmaLms 06 ncnonbsyemom Tune cnioca goskHa bbiTe NpuBeaeHa B TEXHUYECKUX TpeboBaHusX.

8 MeToguka

8.1 TemMnepaTypHble peXXUMbl Npunoes

8.1.1 OnoBsAHHO-CBUHUOBLIN NpUNON

TemnepaTypa npunos B NasfnbHON BaHHe BO BpeMsi UCMbITaHWUs AormkHa 6biTh (235 + 3) °C.

8.1.2 beccBUHLOBbLIA NpUNoWn

Ecnu nHoe He onpeaeneHo TexHuyeckumn TpeboBaHMsIMKU, TemnepaTtypa Npunos B NasifibHOW BaHHe BO
BpeMmsi UcMbiTaHnA AorkHa 6biTb (245 +3) °C ans npunos Sn96,5Ag3,0Cu0,5 1 (250 + 3) °C ana npunos
Sn99,3Cu0,7 cooTBETCTBEHHO.

8.2 dnrwcoBaHue

Mocne MoHTaxa o6pasya Ha NoAXOAALLMIA AepXKaTenb YacTb UCTILITYEMO NOBEPXHOCTU A0MKHa BbiTb
norpyxeHa Bo o Npu KOMHaTHON TeMnepaTtype. M36bIToK dritoca AoMmKkeH BbiTb He3ameanUTeNbHO CHAT
nyTem NocTaHOBKM 06pasLa BepTUKaslbHO Ha YMCTALLYio unbTpylolyto 6ymary Ha BpeMsa oT 1405 c.

8.3 Cywka dnroca

TemnepaTypa Npunos 4o Havana ucneiTaHust AomkHa bbiTb, Kak onucaHo B 8.1. O6GpaseL 3aTeM BepTu-
KansbHO NoABeLUMBALOT 3a HUXKHIOK rpaHb Ha BbicoTe (20 + 5) MM Haa naanbHou BaHHoW Ha (30 + 15) c ans Toro,
YyTOGbI NO3BONNTL UCNApUTLCSA BoNbLUe YacTu pacTBopUTENS hritoca Nnepea Havanom UcnbiTaHusA. B TeueHune
nepuoga CyLLUKM NoABecKa 1 perucTpaTop A0KHbI ObiTb OTPEryiMpoBaHbl Ha HyNeByHo (HavanbHyo) Nosuuuio,
N HenocpeacTBEHHO NMepea HayarnoM UchbiTaHusl, MOBEPXHOCTb MasnbHOW BaHHB!I A0MKHA ObiTb ouMllieHa
ne3BneM U3 COOTBETCTBYIOLLEro MaTepuana, Ytobbl ybpaTb okeunaebl.

8.4 UcnbiTaHue

O6paseL, norpyxatoT B pacniasneHHbl Npunoin co ckopocTblo oT (5 = 1) mm/c 4o (20 = 1) Mm/c Ha ycTa-
HOBIEHHYy'o rMy6uHy Ha 3agaHHOe BpeMsi 1 3aTeM ero nasnekatoT. COOTBETCTBYIOLL AN YacTb rpaduka 3aBUCU-
MOCTW CUIbl OT BpeMeH U nosyvaeTcs, koraa obpaseL yaepKnBaeTcs CTaLMOHaPHO B NMOTPYXKEHHON NO3nLIMN.

Mpumeyanune— Obpasel aomkeH 6biTb MOrpyxeH Ha Tpebyemyto rmy6uHy He meaneHHee, Yem 3a 0,2 c.
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3anncb A0MXHA HayMHaTbCA HEMNOCPEACTBEHHO MNepej NOrpyXxeHuem B pacnnaB/fieHHblA Npunoi n B
TeyeHue BCEro NCMbITaHUSA.

Tabnmnu La 1— lNocnepoBaTenlbHOCTL BPEMEHWN B UCMbITAHUU

Mpouenypa Bpewms, ¢ [nutensHocTb, €
1) MNorpyxeHue B chnoc 0 -5
2) Cyuwka ¢hntoca -10 1—5
3) YpepxaHne obpasua B ycTpoicTee -15 -
4) MpepBapuTenbHbIli Harpes -20 301 15
5) CHsTMe oKkcuaa C NOBEPXHOCTU NPUMNOS B Nas/ibHOW BaHHe -60
6) Bpewms cTtapta -65 1—5
7) NorpyxeHve B NpUMoii He 6onee 70 5

MpumeuyaHune — 34ecb BpemMs — 3TO Bpemsi, Npoliefliee C MOMEHTA MOrpyXeHuss BO pnocC, ANUTESb-
HOCTb — 3TO BpeMs /i COOTBETCTBYHOL e npoueaypbl.

9 [lpepcTtaBneHue pe3ysnbLTaTtoB

9.1 dopmupoBaHMe KPpUBOW C camonucua

KpvBass MoxeT 6bITb 3anncaHa B ABYyX hopmax, efuHCTBEHHAs pasHuua 6yaeT B NONAPHOCTU YTeHUSA
CUnbI.

Ha pucyHke 2 cunbl, geincteywwmne BBepx (He cMauynBaHWe) nokasaHbl Kak oTpuuaTenbHble, a CUnbl,
JelicTByllW e BHU3 (CMayMBaHMNe) Kak NonoxuTenbHble. O6bIYHO cuna B Touke E akBMBaneHTHa cue B ToUke
D, uto o3HavyaeT cTabunbHble ycoBUA cmauynmeaHusa. Ecnum cmuna B Touke E meHblwe, yem B Touke D, 3HAunT
NPOMUCXOAUT HEKOTOpPAsa HeCTabunbHOCTb cMaymBaHus (cm. B.6.1.3).
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9.2 KoHTponbHbIe TOUYKU

9.2.1 Bpewms f, — 370 Bpems, K KOTOPOMY NOBEPXHOCTL NPUNos 1 obpaseL, Bnepsble BONAYT B KOHTAKT,
Kak nokasaHo Ha rpaduke oT HyN1eBOW IMHUN CUAbI.

9.2.2 B TO4YKE A MEHUCK NPUMOA HAYUHAET PacTu No 06KMNaAKam KOMMOHeHTa. OTo 06bIMHO XapaKTepusy-
eTCs 3HaYMUTENbHBbIM YBENTMYEHUEM CUNbI CMaYUBaHUSA.

9.2.3 B Touke B KOHTaKTHBIA yron — 90°. N3mepeHHas cuna nokasbisaeT BAUAHWE NNaByvecTU KOM-
NMoHeHTa.

9.2.4 B Touke C cuna cMadmBaHus gocturaeT 2/3 MakcUManbHOro 3HaYeHUA pesynbTupytowen cunbl
CMaynBaHus.

9.2.5 B Touke D pocTuraeTca MmakcuManbHoe 3HavyeHne pe3ynbTUpYyoLLen CUnbl CMavnBaHnsA B Te4eHne
3ajaHHOro BpeMeHU NorpyXeHusl.

9.2.6 Touka E — ToYKa KOHUA 3aA4aHHOro nepuoaa norpyxeHusi. Touku D n E MOryT UMeTb 0aUHaKOBOE
3HaYeHue CUMbl CMavMBaHUs Ha TOM xe obpasue (cM. B.6.1.3).

9.2.7 WNHTepnpeTauus KpusoW, cpopmmnpoBaHHOW BO BpeMsl U3BriedeHns obpasua, He paccMaTpusa-
€TCs B CTaloHapHOM pexume.

9.3 OnopHasi cuna cMauMBaHUA

Ans Toro 4To6bl NOMYYATL ONOPHYIO CUY CMaYnBaHUs, ¢ KOTOpOW ByayT cpaBHUBATL 3KCNEpPUMEHTarb-
Hble pe3ynbTaThl, 4oMkHa 6bITb NpoBeAeHa cneaytowas npoLieaypa Ans Kakaoro KOMNOHeHTa, KoTopbli 6yaeT
y4acTBOBaTb B UCNbITAHMUSAX.

O6paseL 6epyT 13 npobbl, nognexatlen NpoBepke, U NpeaBapUTensHO 061yXXUBaeTCs B ONTUMAarIbHBIX
YCMOBUAX, NCMONb3ys hriioc C akTUBaTOPOM CornacHo 7.2. 3ta npoueaypa MoxeT 6biTb NpoaenaHa, Ucrnonb3ys
6anaHc cmMadnBaHus, NPy Tex e YCMNoBusX, YTO U NpeacTosiliee UCTbITaHWe Ha cMaduBaHue. MNpoueaypa
npeaeapuTenbHoro obnyxmeaHus 4osmkHa ObITb NOBTOpPeHa Ha TOM e 06pasue, Noka MakcumarbHbIA Nokasa-
Tenb CUMbl He NepecTaHeT yBenuuuBaTbes. 3Ta cuna u 6yaeT onopHON cuno cmaumesanusa. [ins Toro 4tobbl
nccnegosaTh 06LLYI0 NPUroAHOCTL ANA NaKKU onpeaeneHHOro Matepuana, onopHas cuna AormkHa bbiTb cpas-
HeHa c TeopeTUYECKON CUION CMavMBaHNUA, NONYYEHHOW U3 OLIEHKU NOAXOASALLEN KOHCTAHTbI MOBEPXHOCTHOrO
HaTsXKeHWs U NIOTHOCTY NPUNos, BMecTe ¢ npeanonoxeHneM o6 «MaeansHOW» CMaunBaeMocTu.

TeopeTuyeckyto cuny cmadmMsanus F, MH, Bblumcnsiiot no coopmyne

F=—gpv+yP,

rae g — yckopeHue cBoboHOro NageHus;
p — NAOTHOCTb NpUnos, r/Mms;
¥y — MOBEPXHOCTHasA KOHCTaHTa MaTepuana;
v — oBbeM norpyxeHHoii yactui obpasLa, Mm3;
P — nepumeTp norpyxeHHon yacTtu o6pasLia, MM.
MpunmedaHun e — dopmyna NoagxoanT, TONLKO €Crv NonepevHoe ceveHne obpasua, Haxoasweecs B Henocpen-

CTBEHHOMN BrIM30CTV OT MEHUCKA, MOCTOSIHHO MO BCel AnvHe o6pa3ua. KOHCTaHTh! IPUMEHUMbI TONBKO K YCNOBUAM, ONMCaH-
HbIM B ucnbiTaHun. OHK 3aBUCAT OT NpWNos, TemnepaTtypbl 1 dntoca (cm. B.6.2).

9.4 TpeboBaHUA K UCNbITaAHUIO

TpeboBaHUsA K UCNBITAHWIO HAa NasgeMoCTb AOSKHbI ObITb BbipaXeHbl C MPUMEHEHNEM CreayoLwmnx napa-
MeTpOoB:

- Hayano cMadvBaHus: MakcumasbHoe sHaueHve BpemMeHHoro uHTepsana (t, — B);

- ANsi XoAa cMavnBaHus: MakcumarbsHoe 3HaveHne BpemMeHHoro uHtepsana (f, — C);

CunaB 104Ke E

- 4Nns cTabunbHOCTN CMaYMBaHUA: MUHUMAarbHOE 3HaYeHue apobu: CHNa B TouKe D,

10 Tpe6GoBaHusA K NpeaoCTaBNEHUIO MHOPMaLUKM NO UCMNbITAHUIO

a) TPEBYETCANMMOBEIKUPUBAHME . . . . . o o o o ot it e et 6.1
b) MeToA CTapeHURA, ECIMTPEBYETCH . . . . . . . o e 6.2
C) MUCNONb3YIOWMUACA COCTAB MPUMOS & « . o o v v v v e v e e e e e e e e e e e e e e e e e e e e e e e 71
d) TUMUCMOMB3YEMOTO (PIIHOCA . . . . . . o o ot et e e e s e e e e e e 7.2
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€) TeMMEePAaTYPAMCTIBITAHUS . . . . o o o v i e e e e e e e e e e e e e e e 8.1
f) yacTb 06pasLa, KOTOPYIO TPEOYETCAMCTIBITATE . « « .« v v v v e e e e e e e e e e e e e e e e e 8.2
g) TAYBUHAMOTPYXKEHNMSA . . . o o o oo o e it et e e e e e e e e e e 8.4
h) OAUTENBHOCTE MOTPYKEHUS . . . o . o o o o et e e e e e e e e e e e e e e e e e e e e e e 8.4
i) CKOPOCTB MOTPYKEHUSI. . . o o o o v ot e e e e e e e e e e e e e e e e e e e e e e e e 8.4
j) napameTpsbl, KOTOpble TPEBYeTCA N3MEPUTL (MONYUNTE) U KPUBOM . . . .« o o o oo i i e e e s e 94
K) npuemnemble 3HaYEHWUS NS ATUX MAPAMETPOB . .« . v v v v v i e i e e e e e e e e e e e e e e e e e e 9.4

MpunoxeHne A

(o6s3aTenbHoe)

TpeGoBaHuA kK o6opyaoBaHUIO

Bce obopypoBaHue, BkNiovasi permctpatop, CHMTaT eAuHbIM y3rnom o6opyAoBaHWUsi, UMEOWUM criegylowme
XapaKTepUCTHKU.

A.1 Bpewms cpabaTtbiBaHUsi 3anuChIBaOLLEro YCTPONCTBA cCamonucLia AOMKHO 6bITb TakuMm, YTo6bI Bo3BpaLeHue K 0
Npv CHATUW MaKCUMarbHON HArpy3ky OCYLLECTBNANOCH B Te4eHue 0,3 ¢ ¢ oTkrnoHeHnem He 6onee 1 % CoOTBETCTBYIOLLETO
MaKCHMaIbHOIO 3HaYeHusI.

A.2 Cuctema nameputenbHbeiX NPUBOPOR ACMXHE UMETb PsA HACTPOEK YyBCTBUTENBHOCTU. B 30He Hanbonbluen
YYBCTBUTEINBHOCTU MakCcuMmarbHOEe OTKITOHEHME OT UeHTpa cnegyeT AocturaTb NyTem NogBeWwnBaHuUsi TMPLKU MacCcom,
He npeBbiwatoweit 200 Mr, Kk gepxatenio obpasua.

A.3 CKkopoCTb ABMXEHUS NEHTbI A0MXKHa ObiTb He meHee 10 mm/c.

A.4 3SnekTpnyeckue u MexaHu4eCckme NoMexXu, perncTpupyemble Ha KPMBOW, He AI0NXHbI NpeBbiwaTh 0,04 mH.

A.5 OTKNOHEHWE 3aMnnChIBaIOLLLETC YCTPONCTBA AOIMKHO 6bITH NPSIMO NPONOPLIMOHANBHO CUNe, N3MepsieMon Mo BCen
LIKane, ¢ TOMHOCTbIo Gonee 95 %.

A.6 YKecTKOCTb NMpyXMHbI MexaHudeckoro 6anaHcupa gomnxkHa 6biTb Takol, 4YTobbl Harpyska 10 mH Bbi3biBana
BepTUKanbHOe cMmellieHue nogeeca obpasua He 6onee yem Ha 0,1 Mm.

A.7 Pa3amepbl nasinbHON BaHHbI AOIMKHbI ObITb TaKMMK, YTOOLI NioGas yacTb 06pa3ua Haxogunacb He MeHee YeM
B 15 MM OT cTeHKu, a rny6uHa BaHHbI AOMKHa 6bITb He MeHee 15 MMm.

A.8 Temnepartypa BaHHbl A0MkHa 6bITb (235 + 3) °C.

A.9 nybuHy norpyxeHns camol HUXHel Touku obpasua cnegyeTt perynupoBaTth B YCTAHOBNEHHOM AuanasoHe
2—5 MM ¢ 4ONYCTUMbIM OTKNOHEHWEM £0,2 MMm.

A.10 CkopOoCTb NOrPYXEHWS U U3BNIEYEHUS NPU CTaLMOHAPHOM MeToAe A0IKHA ObITh (20 £ 5) mm/c.

A.11 Bpems Bbiaepxkn obpasua Ha MakCcMMarbHOW rmybuHe NorpyxeHns QOMKHO perynupoBaTtbesi B npegenax
ot 0a010c¢.
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Mpunoxenne B
(cnpaBoyHoe)

PyKOBOACTBO no npuMeHeHUIO MeToAa 6anaHca cMauMBaHuUA npu ucnbiTaHUU Ha NasasemMocCTb

B.1 OnpegeneHune KpuTepnsa «<CMa4mBaemMoCTU»

MeToa 6anaHca cMaunBaHWs NO3BONSIET U3MEPATL BEPTUKaNbHbIE CUMbI, AeNCTBYIOWME Ha 0bpa3seL, B 3aBUCUMOC-
TU OT BPEMEHW, NPU NOTPYXEHWU €r0 B BAHHY C pacnnaeneHHbIM npunoem. CnocobHocTe 06pasua K cMaumBaHuio onpege-
NAETCA TaKMMKN NOKa3aTENAMN, KaK BpeMsi, Heo6xoaumoe AN AOCTWKEHUS AaHHON CTENEHN CMaYMBaHUs, UINU Kak CTeNneHb
CMayMBaHuA, 4OCTUrHYTas 3a ykazaHHOE Bpemsl.

Mpu ucnbiTaHMM Ha CMaAYMBAEMOCTb MOXET BbITb YKa3aHo, YTOObI HECKONBbKO TOYEK Ha KPMBOWM «Cuna — BpeMsi»
COOTBETCTBOBANMW onpeaeneHHbIM 3HaueHusiM. Hactosiwee pykoBoACTBO Npeanaraet TO4kU U 3HAYEHUs1, KOTOPble MOTyT
6bITb NCNONB30BAaHbLI.

Ons nonyveHnn BOCNPOU3BOAUMBIX U KONUYECTBEHHBIX PE3YNbTaTOB UCNbITAaTENBHAA annapaTypa AOoMmKHa OTBe-
YaTb onpeaeneHHbIM TpeboBaHuam; TpeboBaHMA U MeToAbl NPOBEPKK, NOATBEPXKAAKOWME COOTBETCTBME 3TUM TpeboBa-
HUAM, TaKKe NPUBOASITCA B HACTOSILLLEM CTaHAapTe.

B.2 ®opma obpa3sua

O6pasey moxeT 6bITb N060M POPMBI, HO ANA YNPOLWEHUS paclnPOBKN KPUBOW M pacHeTa 3Ha4Ye€HUI Cunbl Npea-
NOYTUTENBLHO, YTOBLI NOrpyKaemasn yacTb 06pasua umena ogHOPoOAHOE NonepeYHoe ceveHne. [ina ymeHblueHus olwmnbok
npu pacveTte obpasel cnegyeT NOrPyxaTb Tak, UTOOLI Yron OTKNOHEHUA UCMBITYEMbIX NOBEPXHOCTEN OT BEPTUKANMU He
npeBbiwan +15% ecnu norpyxaembiin kOHeL, TpebyeTcs ykopoTUTb, TO OH A0MKEH ObITb OTPE3aH nog NPSMbIM YITIOM K
BEPTMKanNbHOW OCU U HE JOMKEH UMETb 3ayCEHLEB.

WenbiTarne MmoxeT 6biTb NPUMEHEHO K TakuM 06pasuam, Kak KOHAEHCATOPbl — YUNbl UNWU NeYaTHbIE NNaThl, UMEIo-
wue 6onbLluKne He cMa1MBaeMble NPUNOEM NoBepPXHOCTU. OAHAKO TakMe NOBEPXHOCTU MOTYT BbI3bIBATb MCKAXKEHME KPMBOWN
«cuna — Bpemsy. Mo3ToMy HacToAWMI cTaHAAPT NpeaHasHavYeH Ans UCNoNb30BaHUA MeToAa NPU UCMbITAHWKU BEIBOAOB
KOMMOHEHTOR, KOTOPbIE AOKHbBI CMaUMBaTLCA NPUNOEM MO BCEMY NEPUMETPY NONEPEHHOTO CEUEHUSA.

B.3 MoaroToBka o6pa3ua

Mpu HaHeceHWMn hroca Ha obpasLbl U KX BbICYLUMBAHUM UCTIONbL3YIOT CTaHAAPTHYI0O METOAMKY, UTOOLI XapakTep
KPUBOW HE MEHSINCA NOA BO34ENCTBUEM TakMX (pakToOpOoB, Kak ucnapeHne pacTtBOpUTENs Uiu ctekaHmne dnioca Bo Bpems
UCTbITAHWS.

B.4 XapakTepuMCTHKM UCNbITaTeNLHON annapaTyphbl

B.4.1 3anwucbiBarolee yCTPOUCTBO

B.4.1.1 YctaHoBKka Ha0

Bo BpeMsi ucnbITaTeNbHOIO LKA cuna, 4encTByowas Ha obpaseL, MeHsieT HanpaeneHne B MOMEHT, KOTAa HECMa-
YMBaHVE CMEHSIETCH CMaYvBaHeM. B HEKOTOPbIX Cnyyasix BbITankuBatoLwas cura MoXeT Bbi3blBaTb 3HAUUTENIBHOE BEPTU-
KanbHOe CMelleHne KpvBOW cMadvBaHus. CrnegoBartenbHo, YTOObl 3anucatb BCHO KPUBYIO CMaumBaHusi ¢ Hanbonee
BO3MOXHOW YYBCTBUTENbHOCTbIO, HEOGXOAUMO MONb30BaTLCH CaMOMUCLEM, HOMb KOTOPOro Haxoautcst MMbo B LeHTpe
NEHTbI, TGO CMeLLEH 40 TaKoro YPOBHS, NMPY KOTOPOM BCS KPMBAs! 3aMNMCbiBAETCH HA NEHTE.

B.4.1.2 Bpems cpabaTtbiBaHMA [CM. NpUnoxeHue A]

Bpewmsi cpabaTtbiBaHusi AOMKHO ObITb 4OCTATOYHO Marno, YTobbl 3anucbiBatoLLee YCTPONCTBO TOYHO BOCMPOU3BOAM-
10 BbICTPbIE U3BMEHEHUS CUTMBI CMAYMBaHWs, KOTOPbIE UMEIOT MECTO, 0OCOGEHHO B Havane cmavnBaHusl. XoTsa TeopeTuiecku
BpeMs cpabaTbiBaHUs 4OMKHO ObiTb GECKOHEYHO Mano, NpPakTUYeckn MakcumMarnbHoe BpeMsi cpabaTteiBaHus 0,3 ¢ okasa-
NoCb yAOBNeTBOpUTENbHLIM. Takum obpasom, permctpatop MoxXeT ObiTb UCMOMb30BaH B Ka4eCTBE 3anvchiBalOLWEro
yCTpONCTBA.

Onsa npoeBepku BpemeHu cpabaTtbiBaHusi camonucLa n cTabunbHoCcTV NonoxeHus 0 MCNonb3yloT CreayoLLyo MeTo-
avky. Ins ee ocyuecTBneHnsi HeobxoaMmbl TMpbka (Macca KOTOpPOoW AormkHa ObiTb AocTaTouHa, YTo6bl Nepo camonucua
MaKCHMMAaITbHO OTKITOHSINIOCH OT HYNIEBOWM TOYKM) M COOTBETCTBYIOLLEN (DOPMbI AepKaTernsb.

MeToawvka:

- YCTaHOBWTb AepKaTerib; peructpartop HacTponTb Ha 0;

- NPVBECTU B ABUKEHNE C MAKCUMAarbHOW CKOPOCTBIO NTEHTY CaMOnuncLa;

- NOMECTUTb MMPLKY B AepkaTenb 06pa3ua;

- Yyepes3 2 unu 3 ¢ CHATL T’MPbKY, NPU 3TOM NEHTa NPoAoKaeT ABMraThcsl; Yepes 2 nm 3 ¢ BHOBb MOMECTUTL I'MPbKY B
aepxartens;

- NOBTOPUTL 3Ty OMNepaumio, No KpavHen mepe, 5, 6 pas n oTKIOUNTE ABUXEHUE NEHThI.

KpuBasi, nonyyeHHasi Ha NieHTe, NOKaXeT YyBCTBUMTENBHOCTL CaMonucLia Ans BbiGpaHHbIX HACTPOEK, Bpemsi, Heobxo-
Avmoe ans cpabartbiBaHWs nepa, U NOCTOSHCTBO BO3BPAaTa K HYNEBOMY NMOSOXEHUIO.
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B.4.1.3 Hactpo#ika vyyBcTBUTENLHOCTH [CM. A.2 (npunoxeHue A)]

O6ecneveHne gmanasoHa HacTpoek YyBCTBUTENbHOCTM NO3BOMSIET UCMbITbIBATE 06pasLbl pasnnyHbIX pa3MepoB.
3T0 pgocTuraeTcsi ¢ NOMOLWbLID CaMOMNMCLa, UMEIOLWEro AManas3oH HacTpoek ycunutensi. Ecnu HacTporkv ycunuTens
NO3BONSAT NPEACTABUTL MONHYIO WKany cun aHaveHrem ot 20 oo 1 MH (COOTBETCTBYIOLLMX MPUCOEANHUTENBHLIM Maccam
211 100 mr), MOXHO ncnblTeiBaTh 06pa3L bl nepumeTpom ot 20 4o 1 Mm.

B.4.1.4 CkopocTb ABUXEHWUA NeHTkI [cM. A.3 (npunoxeHue A)]

Ansa ynoeneTBopnTENBHONO Pacno3HaBaHWA OCHOBHbLIX TOYEK Ha KPVBOW «CuIa — BPEMA» MUHUMAaNbHAs CKOPOCTb
OBWXEHWS NeHTbl A0IMKHa ObITh 10 Mm/c.

B.4.2 CwncremaypaBHOBeLUMBAHUA

B.4.2.1 XecTKocTb NpyXMHbI [CM. A.6 (NpunoxeHue A)]

Cunctema ypaBHOBELWMBAHUS uamepsieT cmelweHue (06blYHO) MPYXMHHOMO YCTPOWCTBA, Bbl3blBaEMOe CUIOW,
JencTByloLel Ha obpasel. Takoe cmeleHne NPUBOAUT K MU3BMEHEHUIO IMyBrHbI norpyxeHust obpasua B NpuUnou u, cnego-
BaTeNbHO, K U3MEHEHWIO BbiTankusaLwer cunesl. Heob6xogmmo, 4Tobbel NpyXMHHan cuctema Gbina 4ocTaTouHO KeCTKOM
Ansi Toro, 4Tobbl ee OTKMOHEHWe, a CrefoBaTenbHO, U U3MEeHeHWe BbiTankuBalLwen cunbl B Npouecce ucnoitaimst beinm
HUYTOXHO Marbl O CPaBHEHMIO C A4PYTMMU U3MEPSiEMbIMU CUnamum.

B.4.2.2 YpoBeHb nomex [cM. A.4 (npunoxeHue A)]

YpOBEHb 3MEKTPUHECKUX N MEXAHUYECKMX NMOMEX B CUCTEME YPaBHOBELLMBAHWUSA U YCUNUTENSA He AOIKEH NPeBbl-
waTb 10 % ypoBHsi curHana B Haubonee YyBCTBUTENIBHOM UCMbITATENBHOM AnanasoHe.

B.4.3 NasanbHas BaHHa [cM. A.7 (MpunoxeHue A)]

BaHHa gonxHa nMeTb 4OCTaTOYHYO TENNOBYHO Maccy Ans obecneyveHns nogaepxaHna TeMnepaTypbl UCNbITAHUA C
Tpebyemon TouHocTblo. Obpasel AOMKeH HaXoAUTLCS Ha 4OCTAaTOYHOM PacCTOAHUM OT CTEHOK BaHHbI, YTOGbI KpUBU3HA
NOBEPXHOCTU NPUMNOS Y CTEHOK BAHHbBI HE BNUsiNA Ha CUIbl, AeNCTBYOWMe Ha o6paseu. [insa noBbiweHns n3bupaTenbHOCTH
AAHHOIO NCNbITaHWA TeEMNepaTtypa npunoes ykasaHa B 8.1.

HekoTopble NOKPLITUSI O4eHb BLICTPO PacTBOPSIIOTCA B NpMNoe BO BPeMs ucnoiTaHus. MNMpumecn Hakannueatotcs,
M3MeHsIsl COCTaB U CBOWCTBA Npunost. [MoaTomy, HacToATeNTbHO PEKOMEeHAYETCS NEpUOANYECKN NPOBEPSTE COCTaB NPUNOS
B NasiNnbHOWM BaHHE At NONyYeHnsi AOCTOBEPHbIX Pe3ynbTaToB.

B.4.4 YctpovcTBO ANnA nogbema BaHHbI M NYJbT yNpaBrneHus

B.4.4.1 Tny6wvHa norpyxeHums [cM. A.9 (Mpunoxenue A)]

nybuHa, Ha koTopylo norpyxaetcs obpasel B pacnnaeneHHbIVi NpUMon (CoOcTaB KOTOPOro AoMKeH 6biTb ykasaH),
OOnXHa oTBevaTb crneaylownm yCnoBUAM:

a) B Mpouecce CMaYMBaHUS NOHUMAIOLWMIICS MEHWCK MPUMNOsi MepeMeLatoT no NCnbITyemon NoBepxHocTn o6pas-
ua. Mpu HeobxoaumocTn obpasel ykopaumBaloT 4nsi TOro, YTo6bI NoAAePKMBATbL 3a30p MeXAy KOHLOM obpa3sua u gHOM
nasinbHOW BaHHbI;

b) cmeweHue (MeHMCKa) AOMKHO OCYLWECTBNATECA NMPEUMYLLECTBEHHO BAOMNb Y4aCTKa C O4HOPOAHLIM NONEPEYHbLIM
ceveHvewm;

¢) rnybuHa norpyxeHvs QoMmKHa BOCNPOU3BOANTBECH C TOYHOCTHIO £0,2 MM, 4TO6bI NONPaBKa Ha BbITANKMBAIOLLYO
cuny (koTopasi 06bI4HO Mana) Haxogunace B npegenax +10 % B xydwem cnyyae.

MpumedaHue—Yem Gonblie rMyGuHa NOrpyKeHus, Tem Gorblie BLITANKMBAIOWAs Cuina CMeLaeT ypoBeHb
HYNEeBOW CWIbl OT LEHTParnbHOrO HYNs, NPW STOM KOHEYHbI curHan GyaeT OCTaBaTbCs Bbille NepBOHAYanbHON TOUKU
GanaHca gaxe npy ngeanbHOM CMa4nBaHNM.

Uem Gonblue rnybuHa norpyxeHusi, Tem 6onbLie nnowaae nepegadqv tenna ot npunosi k oépaauy, CrnegoBaTenbsHo,
TEeM MeHbLuLe TennoobmMeH 3ameansaeT NpoLece CMaYmBaHus.

B.4.4.2 CxopocTb norpyxeHus [cM. A.10 (npunoxeHve A)]

YCTaHOBNEHO, YTO A4nA CTaHA4APTU3OBaHHOIO METOAAa UCTbITaHWA noaxoasien siBNsieTcA ckopocTb 16—25 mm/c.
Bonee Bbicokasi CKOPOCTb NPMBOANT K 0B6pa3oBaHMIC yaapHbIX BOMH B NasNbHON BaHHE (YTO BNUSIET HAU3MEpPEHUe Culbl), a
npu 6onee HU3KON CKOPOCTU MPUMON B BAHHE NPOAOIXaeT ABMXEHME BO BPEMs HAYabHOIo Nepuoga nogbema MeHucka.

B.4.4.3 MpopomxntenbHOCTb NorpyxeHus [cMm. A.11 (npunoxeHne A)]

O6pasubl, Npouecc nanku koTopeix AnuTcs 6onee 10 ¢, kak Npaeuno, 6pakytoT. Bpems Bolgepxku meHee 10 ¢ He
no3ponseT cobpaTe AOCTAaTOYHYI UHdopMaumio 06 obpasuyax ¢ NNoxXon NasiemMocTblo UM GOnbLUOK TENNOEMKOCTLI.
Bpems Bblgepxkm 5 ¢ 06bIMHO SIBNSIETCS 4OCTAaTOUHbIM AN HebonbLmX 06pasLoB, TakMX Kak MPOBOMOYHbIE BbIBOALI.

Mpwn cpaBHEHUM 3HaYEHUA CUIbl B HAYarne UCMNbITATeNbHOMO LUMKIa CO 3HAa4YEHUEM CUITbl B KOHLE BbIASPKKM MOXHO
nony4mTe MHopMaLmio 0 CTabUbHOCTU B3aMMOCBA3UN MeXay Npunoem v obpasuom (cm. Take B.6.1.3).

B.5 HekoTopble xapakTepHble KpUBbIe «CUITa — BpPeMA»

B npumBeaeHHbIX HUXE MpUMepax 4acTb KPMBOW, XapaKTepu3yoLas BolTankvealowme cunel, 4eicTeytome Ha obpa-
3eL CHW3y BBEpX, T. €. COCTOsIHNE HecMmadnMBaHusi, 0603Ha4eHa Kak oTpuLaTenbHasi; KpMBas, NPeacTaBnaoLWasn cunsl,
OelCTBYOWME BHUS, T. €. CMaYMBaHWe, MOKa3aHa Kak MoNoXuTenbHasl.

MNyHKTMPHas NWHWMA COOTBETCTBYET COCTOSAHUIO B Havane ucnbitatensHoro uukna 6e3 yderta maccel obpasua.
CnnowHas ropuaocHTanbHas IMHWA NOKa3biBaeT CMELLeHNe BbITaNKUBaIoLWen Cunel, rae cuna cmavmBanust pasHa 0.
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HecmaunBaHune

OueHb 6b|CTp0€ cMayuBaHune

PucyHok B.1 — XapakTepHble KpuUBble «Cuia — BpPeMA»

BbiTankusatowas cuna, fjencreyow,an Ha o6pasel, MOXeT 6blTb BblYNC/AEHA MYTEM YMHOXEHNSA 06bema NorpyxeH-
HOW YyacTu o6pasLa Ha NN0THOCTb pacnaB/eHHOro NPUNos, KOTOPbI/ 3TOT 06beM BbiTECHSET. Npu ykaszaHHOW Temneparty-
pe ncnoitaHna 235 °C okpyrneHHoe 3HayeHue nJoTHOCTU pacnjaB/lIeHHOro NpuUnos, CocToAwero no macce u3 60 % onosa u
40 % cBuHUa, cocTaBnset 8 r/cm3.

B.6 KpuTepuun oueHKW KpMBO 3aBUCUMOCTU «CUa — BpeMA»

B.6.1 Bbl6Op KpUTEPUA OLEHKN pe3y/ibTaTOB UCNblITaHUA

MockoNbKy OAHUM U3 LOCTOMHCTB aHHOr0 MeToa UCNblITaHUA ABNSAETCA TO, UTO UCCrefyeTcs BeCb NpoLecc cMaym-
BaHWA, crnefyeT UCNoNb3oBaTb HE OAWH, a HECKO/IbKO NapamMeTpoB, NepeyncneHHbiX B 9.2 HacToAWero ctaHgapra, npu
onpegeneHnn TpeboBaHuUli, KOTOPbIM AO/MKHbBI COOTBETCTBOBATL pe3ybTaTbl UCMbITAHUS.
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B.6.1.1 Bpems Havyana cMauMBaHuA

B Touke B (CM. pUCYHOK 2 HacToAWero ctaHaapTa) NpoLecc CMavMBaHns HAYNHAETCS C COCTOSIHUS HECMaYUBaHUSA
[0 TOYKM, KOTZA8 MEHUCK NPUNOSA TONBbKO HA4NHAET NOAHMMATLCS Bbille YPOBHS NPUNOsA B NasinbHOW BaHHe. MHTepBan spe-
MEeHN Mexzy Toukamu B u f, ABnaertca, Takum o6pa3om, BpeMeHeM Havana cmauneanmus. PekomeHayeTcs, 4tobbl Ans
KOMINOHEHTOB, NoZBepraemMbliX rpynnoeon nanke, 310 Bpems HaxoguIoch B npegenax ot 1 40 2,5 ¢ B 3aBUCUMOCTU OT TUNa
cnioca u TennoBon xapakTepucTnkm obpasua.

B.6.1.2 Mpouecc cmaunBaHna

MakcnmaneHas cuna cMavMBaHUA — 3TO MaKCMMaribHOe 3HauYeHue, NnoryYeHHoe BO BpeMsi ucneitaHns. OnopHas
cuna cMavmBaHns — 3TO MakCMManbHOE 3HaYEHNE, KOTOPOE MOXHO NMOSNYUUTb B JaHHON CUCTEME.

MsmepeHHaﬂ cuna K yCTaHOBJ'IeHHOMy BpPpEMEHU Unn BpemAa Ansd AOCTUWXKeHWA yCTaHOBﬂeHHOﬁ CuIbl, AOIMKHO
yOOBNETBOPSATb YCTAHOBNEHHbIM TPeBoBaHUSIM.

B.6.1.3 CTtabunbHOCTbL CMaYnBaHMA

Mocne gOCTMXKEHNST MAKCUMAaNbHOTO 3HAYEHUs1 CUMbl B TOUKEe D MEHWUCK MOXET OCTaBaTbCsl HENMOABWXKHLIM, U cUna
mMeHATbCA He GyaeT. OaHako 3Ta cTabunbHOCTL MOXET ObiTh HapyLLIeHa BCNEACTBUE B3aUMOASNCTBUSI MEXZY 06pa3Lom 1
NPUNoeM, 4To NPUBOANT K PACTBOPEHUIO NOBEpXHOCTU obpasua npunoem ¢ o6pasoeaHnem cnos NPoAYKTOB peakummn Ha
rpaHvue pasgena. Kpome Toro, ocTatoqHbIN OII0C MOXET MCNApsSITLCS, Pa3pyLlaTbCs MK NepemMeLLaTbCs No NOBEPXHOCTH
NpuNos B BaHHe. OTU ABNEHNA MOTYT NPUBECTU K YMEHBLUEHUIO M3MEPSIEMOI CUNbI, B pe3ynbTaTte Yero 3Ha4eHue Cunbl B
KOHL@ UCnbiTaTenbHOro nepmoga B Touke E okaxeTcsl MeHbLUe, YeM 3Ha4YeHue, 3aperncTpupoBaHHoe B Toqke D. Takas
HecTabunbHOCTb HexenaTeneHa. [1o0STOMy Ans MCMbITaHUsI MPOAOIDKUTENBHOCTLIO 5—10 ¢ pekomeHayeTcs, YToGbI
OTHOLWEHME Cunkl B TOUKe E k cnne B Touke D He npeBbiwarno 0,8.

B.6.2 OnopHasa cuna cmauymBaHuA

MeToavka, npuBegeHHas B 9.3, Ans onpeaeneHusi ornopHOW CUNbl CMavMBaHus uIcnonbayeT psag o6paboTok, o6ecne-
YnBaoWmx Hanbonee GnaronpuUsiTHbIE YCIIOBUS 41151 CMaYMBaHWS UCTILITYEMbIX NOBEPXHOCTEN.

Mpu ncnonb3oBaHUM TAKOrO ONOPHOIO 3HAYEHUS PE3yNbTaThl UCTbITAHUI HA 06pa3uax c HeM3BECTHLIM COCTOSIHUEM
NOBEPXHOCTW CPaBHUBAIOT C HAUNY4YLIMM 3HaYEeHNEM CMaYMBaHUs], KOTOpoe MaTepuan cnocobeH NPOsSBUTL NPY JAHHOW
reoMeTpvm U Npu yCroBusix, onpeaeneHHbIX B UCNbITAHUMN.

Ecnv nogo6Has meToavika npuMeHsieTCs K MaTepranam, NOBEPXHOCTU KOTOPLIX CMaqMBaloTCA NPUNoem ¢ 6onbLumnm
TPYAOM, TO M3MEepPeHHas onopHasi cuna siBMsieTcsl 3Ha4YeHMeM CITMLLKOM HU3KON CTENEHW CMaunBaHus. B Takmx cnyvasix
o6pasubl, KOHEYHO, He OTBEeYaloT NepeoHaYansHoMy TpebosaHnuio f, — B.

[ns nonyyYeHunst onopHOro 3Ha4yeHUs CMa4ynBaHusi, He 3aBUCSILLETo OT NPUPOALI 06pasua, peanbHyio Cuiy cMaumBa-
HUS MOXHO CPaBHUTL C TEOPETUYECKOoW cunon cmavmeanus F, MH, BeruncnenHon no coopmyne

F=-gpv+P, 2)
rge g — yckopeHue ceobogHoro nageHus;
p — NNOTHOCTb NPUNOS, I/MM3;
Y — MOBEPXHOCTHAS KOHCTaHTa MaTepuana;
v — 06beM norpyxeHHoi yactn obpasua, Mm3;
P — nepumeTp norpyxeHHon yactv o6pasua, Mm.

OTO paBeHCTBO OCHOBAHO Ha NPeANOSIOXEHUsIX, UTO:

a) TeopeTnyeckas cuna cMavMBaHusa F geicTByeT B NNOCKOCTU MOBEPXHOCTU o6pas3ua (T. €. HyNneBon yron KoH-
Takra);

b) KOHCTaHTa NOBEPXHOCTHOTO HATSDKEHUS Y, COOTBETCTBYIOWAS yKa3aHHOMY doriocy v npunoto npu 235 °C, paBHa
0,4 MH/mm (0,4 Ox/m2);

C) npou3segeHune gp (rae g — yCKopeHue Cunbl TSXKECTU U p — NNOTHOCTB, Npunost npu 235 °C) ansi AaHHOro Bbi-
yncnexus NpubnUanTensHo moxeT GbiTk pasHo 0,08 H/cm3 (SnPb npunown) unu npuénuantensto 0,07 H/cm3(SnAgCu
1 SnCu npunow).
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Mpunoxexne QA
(cnpaBouHoe)

CBeAeHnA 0 COOTBETCTBUM CChINTOYHbIX MeXAayHapoAHbIX cTaHaapToB

Ta6nwuya A1

MeXrocyaapcrBeHHbIM U HaAaLWUMOHANbHLIM CTaHAapTaM

O603Ha4eHUe CCbINOYHOro CreneHb 0O60o3HavYeHne n HaumeHoBaHue
MeXyHapOAHOro cTaHaapTa | COOTBETCTBUS COOTBETCTBYIOLLENO MEXrocyapCTBEHHOrO, HaLMOHanNbLHOro ctaHaapTa
IEC 60068-1:1988 NEQ FOCT 11478—88 (MOK 68-1—88, MOK 68-2-1—90, MOK 68-2-2—74,

M3K 68-2-3—69, MOK 68-2-5—75, MOK 68-2-6—82, MOK 68-2-13—83,
M3K 68-2-14—84, MOK 68-2-27—87, MOK 68-2-28—90, M3OK 68-2-29—87,
M3K 68-2-32—75, MOK 68-2-33—71, M3K 68-2-52—84) «Annapatypa pa-
AnoanekTpoHHasi GeiToBas. Hopmbl 1 meToabl UCMbITAHWIA HA BO3AENCTBHE
BHELUHMX MEXaHNYECKUX N KNUMaTU4eCKnx hakTopoB»

IEC 60068-2- 20:1979

IDT [OCT P M3K 60068-2-20—2015 «cnbiTaHns Ha BO3JENCTBUE BHEWHNX
cakropoB. YacTtb 2-20. Ucnbitanus. UcnbiTanue M: MNanka. Metoael ucneita-
HUSI Ha MasieMOCTb M CTOMKOCTb K BO3AEMCTBMIO HarpeBa npu navke
YCTPONCTB C COEQUHUTENBHBIMU NPOBOAAMMNY

IEC 61190-1-3

*

BETCTBUA CTaHOAPTOB:

* COOTBETCTBYIOWMI HALWMOHANbHBIM CTAHJAPT OTCYTCTRYET.
MpwnMeyaHne— B HacTosiwel Tabnuue ncnonb3oBaHbl cnegylowme ycrnoeHsle 0603Ha4YeHns1 cTeneHn cooT-

- IDT — naeHTU4YHbIE CTaHAAPTHI;
- NEQ — He3kBMBaneHTHbIN CTaHAApPT.

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

Bubnuorpadwus

Environmental testing — Part 2: Tests — Guidance on ftest T: Soldering (Ucnbimanus Ha
s8o30elicmaue sHelwHLX ¢hakmopos. Yacme 2. UcnsimarHus. PykogaoOcmeo 1o ucrbimaHusm
T: MNadika)

Environmental testing — Part 2: Tests — Test Td: Test methods forsolderability, resistance to
dissolution of metallization and to soldering heat of surface mounting devices (SMD) (Ucnbima-
Hus Ha eo3delicmeue eHewHux ¢hakmopos. Yacme 2-58. Ucnbimanus. Wcneimanus TO:
Tecmosbie MemoOsi 0na nasemMocmu, ycmolyueocmu K pacmeopeHuro Memarnnusayuu u
Hazpesy 80 8pems raliKu)

Environmental testing— Part 2: Tests — Test Te: Solderability testing of electronic
components for surface mount technology by the wetting balance method (Mcnsimatusi Ha
g8o30elicmeue sHewHuUx hakmopos. Yacmes 2. Ucribimanus. Ucneimanus Te: Ucnbimanus
311€KMPOHHbBIX KOMITOHEHMO8 C [1088PXHOCMHBEIM MOHMAaXOM Ha asemMocms MemoooM pas-
HOBECHO20 CMayusaHUs)

Attachment materials for electronic assembly — Part 1-1: Requirements for soldering fluxes for
high-quality interconnections in electronics assembly (Mamepuanei 0na 21ekmpoHHbIX cbo-
pok. Yacme 1-1. TpebosaHus K npurnoliHbiM nacmam 011t 8bICOKOKa4YeCMBEHHbIX COeOUHeHUL
8 a51eKmpoHHoU cbopke)

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
(Mamepuansi 0nisi anekmpoHHbix cbopok. Hacme 1-3. TpeboeaHus K npurioliHbIM crinasam
0159 aneKmMPOHUKU U meepdbiM npurnosm ¢ ¢hrirocom u 6e3 ¢hrroca Onsi npuMeHeHus rpu nadke
SNeKMPOHUKU)
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