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BBepneHue

HacTtoswme Hopmbl paspabotaHbl BO ucnonHeHne degepanbHoro 3akoHa ot 21.07.97 N 116-93 "O
NPOMBILNIEHHOW  ©e30MacHOCTU  OMacHbIX  MPOM3BOACTBEHHbLIX OOBLEKTOB", a Takke MOCTaHOBMEHUS
MpasuTtensctBa Poccuiickon ®egepaumm ot 25.12.98 N 1540 "O npuUMEHEeHUM TEeXHUYECKUX YCTPOMCTB Ha
OonacHbIX NPON3BOACTBEHHbIX 06bekTax".

Hopmbl 6e30nacHOCTM pacnpoCTPaHATCA Ha KOHBEWEPHble NEHTbl OTEYECTBEHHOIO U 3apybexHoro
Npou3BoACTBa, NpedHasHaYeHHble AN NPUMEHEHMS Ha OMacHbIX MPOU3BOACTBEHHbLIX OObEKTaxX Ha TeppuTopun
Poccun, n aensawtca obasatenbHbIMU AnS NpeanpuaTuiA, yYpexaeHun u opraHnsauun, a Tawkke rpaxgaH -
cybbekToB npeanpuHUMaTENbLCKON OeATENbHOCTU HE3aBMCUMMO OT DOPM COBCTBEHHOCTM.

C BBegeHuem B gencTBue Hactoswmux Hopm ytpaumBaioT cuny Hopmbl 6e30macHOCTU Ha LaxTHble
TpyAHOCropaemble KOHBEWEpPHbIe NEHTbl U MeToabl ucnbiTaHui (PO 03-286-99).

1. O6Lwme nonoxeHus

1.1. Hactosiwme Hopmbl 6e30nacHOCTM pacnpoCTPaHSATCA Ha KOHBEWEPHbIE NEHTbI, MPUMEHSIIoLLnecs
Ha onacHbIX NPOU3BOACTBEHHLIX 06bekTax, NoABegOMCTBEHHbIX ["ocropTexHaasopy Poccuu, B TOM yucre Ha:

YrOMbHbIX U CraHUEBbIX LWaxTax;

PYOHbIX LWaxTax;

OTKPbITbIX pa3paboTkax yris 1 ApyrMx roptoymx noresHblX UCKonaemblx;

npeanpusaTuAx nNo oboralleHnio NonesHbIX UCKonaembix;

NpeanpuUATUAX YepPHON U LBETHON MeTannypriu.

KoHBeWepHble NeHTbl, UCNoMb3yeMble Ha OnacHbIX NPOU3BOACTBEHHLIX 06bekTax, MOryT 6bITb:

TpyAHOCropaembIMu (TPygHOropoYnmu);

TPYAHOBOCNIaMEHSIIOLLNMACS;

TEMNNOCTONKNMMU;

obLLEenpoOMbILLIEHHBIMMU.

TennocTonkue NeHTbl NpeaHa3HayYeHbl Ansg TPaHCNOPTUPOBKM MaTepuanos ¢ TemnepaTypon oo 100°C
(neHTbl TMNA 2T1), 150°C (neHTbl TMNa 2T2), 200°C (neHTbl TMNa 2T3) unn 6onee no TpeboBaHMIO 3aKasyuka.

1.2. HopMbl pacnpoCTpaHsTCA Ha KOHBEWEPHbIE NEHTbI POCCUINCKOro U MHOCTPaHHOIo NPOU3BOACTBA,
npuobpeTaemble ANs Lenen akcnnyarauun.

1.3. [Ona wWaxTHbIX KOHBEWEPHbIX JeHT He3aBMCMMO OT WX KaTeropum noxapobes3onacHoCcTU
npegycmaTpuBaeTcs:

1.3.1. JleHTbl [AOMXHbI MMETb NEepuoaMYEecKU MOBTOPSOLYIOCA MO WX OfIMHE  MapKUpOBKY,
COXPaHSLLYIOCS BECb CPOK CNYXObl NEHTHI.

1.3.2. MoTpebuTento Npu nNoctaBkax NeHTbl AOMKHa NOCTaBMNSATLCSA CONPOBOAUTENbHAA AOKYMeHTauums
o cootBeTcTBUM HT[ (Hactoswwmm Hopmam, cooTeeTcTByowmnm TOCT, OCT n TY). YkasaHHble OOKYMEHThI
OOIMKHbI COXPaHATLCSA Ha LWaxTe A0 CHATUS NEHTbI C aKCnnyaTauuun.

3anpeLyaeTcs CNyck B LWaxTy, HABECKA W AKCNyaTauus NeHT, He umetownx TpebyemMon MapKMpoBku 1
YyKa3aHHOW Bbllle JOKYMeHTauuu.

1.3.3. Pa3spaboTtka HOBbIX KOHBEWEPHbIX MNEHT, WX WCNbITaHWs WM OOMNYCK B LIaxTy, MOCTaHoBKa Ha
NpOn3BOACTBO OOSMKHbI OCYLLECTBNATLCA B YCTaHOBMEHHOM nopsgke. B coctaB npveMOYHbIX KOMUCCUMI MO
UCMbITAHUIO OMbITHLIX 00pasUOB FNEHT AOMXHbl BKMAYaTbcs (MO cornacoBaHuio) npeactasutenu BICY,
obcnyXuBalLmMX NPeanpusaTe, Ha KOTOPOM MPOBOAATCH IKCMyaTauMOHHbIE UCTIbITaHKS.

1.3.4. Tlopsgok pgonycka o6pasuoB NEHT MHOCTPAHHOrO MNPOM3BOACTBA K NPUEMOYHbLIM
(akcnnyaTaunoHHbIM) UCMbITaHUAM onpedenseTca depepanbHbIM FOPHbIM U MPOMBILLIEHHBIM  HaA30pOM
Poccun.

1.4. Poccuiickne W WHOCTpaHHble MPOU3BOAUTENW  NEHT  AOMXKHbl  WMEeTb  paspelueHue
"ocropTexHaasopa Poccun Ha npuMeHeHue NeHT Ha OnacHbIX NPOU3BOACTBEHHbLIX ObbeKTax.



Mopsagok Belgadm paspelleHnin yctaHaBsnuasaetcs defepanbHbIM FOPHBIM U NPOMBILLNIEHHBIM Hag30pOM
Poccun.

1.5. lMpuemouHble (3KCnnyaTauMOHHbIE) WCMbITAHUSA OMbITHLIX KOHBEMEPHbLIX FEHT C OAHWMM W©3
pekoMeHayeMbIX U3roTOBUTENEM CrocoOOM COoefUHEHUS AOMKHbI MPOBOAUTLCA MO paboynm meToaukam,
pa3paboTaHHbIM Ha OCHOBE TUMOBOW MporpamMMbl U METOAMKN UCTIbITAHWUI, YTBEPXAEHHOW [TocropTexXHaa30poMm
Poccun.

Mpn aTOM MCNbITaHUS OPYrMX BO3MOXHbLIX CMOCOOOB COEAMHEHUS NEHT AonyckaeTcs MPOBOAUTbL Ha
cTeHax.

1.6. KoHBenepHble NeHTbl AMs OnacHbIX MPOU3BOACTBEHHbIX OOBLEKTOB noanexaTr obssaTernbHbIM
UcnblTaHUsIM  Ha CcoOTBeTCTBME TpeboBaHMAM 0Ge30nacHOCTU B akkpeOUTOBaHHLIX — MUCNbITaTenbHbIX
(cepTUMKaUMOHHBIX) LeHTpax 1 nabopaTtopusix.

OkcnepTu3a 1 Bblgava 3akrnioyYeHUs O COOTBETCTBUM NEHT AENCTBYOLWMM HOPMATUBHLIM JOKYMEHTaM
no 6e3onacHOCTN NPOU3BOANTCH OpraHn3aLmnaMn, UMeroLLIMMK nuueHsno MocroptexHaasopa Poccun.

1.7. B rocygapCTBeHHbIX, OTpacneBblX CTaHAapTax U TEXHUYECKUX YCIOBUSAX 3aBOOOB-U3roTOBUTENEN
OOMMKHa npegycMatpuBaTbCs NEPUOOUYHOCTb  UCMLITAHUA NEHT Npu UX CEepurnHOM MpOM3BOACTBE Ha
cooTBeTCTBME TpeboBaHUAM H6e3onacHoOCTH.

1.8. UcnbiTaHuaM Ha cooTBeTCcTBME TpeboBaHMAM 6e30NacHOCTU U MPUEMOYHBIM (3KCMyaTaunoHHbIM)
ncnblTaHUAM OOMKHbI NogBepraTbcs obpasubl NEHT - TUMNOBbIE NpeAcTaBuTeENn psaa, KoTopble onpeaensTcs
nNporpaMmon N MeTOAMKON UCNbITaHUA. 3apybexHble N3roTOBUTENW MEHT COrnacoBbIBalOT NepeyvyeHb TUMOBbIX
npeacrtasutenen ¢ focroptexHagsopom Poccuu.

3a TunonpeacTaBuTerNb TKAHEBLIX NEHT NPUHMMAaOTCH O4HOCIONHbIE, ABYXCNOWHbLIE U MHOTOCINONHbIE
NEHTbl HE3aBMCMMO OT UX LUMPUHBI U MPOYHOCTU, N3FOTOBIEHHbIE U3 TKaHW OAHOro BUAa (Cbipbs) C OANHAKOBOMW
peLenTypor NPOMUTOYHBIX M OBKNaAO0YHbIX MaTepuanos 1 UMELWUX MUHUManbHYIO TonwmHy obknagok. Mpu
3TOM ANs MHOFOCMOWHBIX FEHT 3a TunonpeacTaBuTenb MNPUHUMAETCA fEeHTa C HauMeHbLUMM 3HayYeHueM
CYMMapHON TOMNLWMHLI OOKNadoK, npuxogsdwenca Ha odHy npoknagky. [Npy OOuMHAKoBOM 3HaYeHWW 3TOro
nokasaTens y BCeX WUIu HEeCKOMbKWUX MEHT psaa 3a TUNonpeacTaBuTeNb NPUHMMAaETCH NeHTa ¢ MakcumarnbHbIM
YMCIIOM NPOKNAaAOoK.

Tunonpeactasutens psga  PEe3VHOTPOCOBLIX  JIEHT, W3TOTOBMAEHHbIX W3  COEOUHUTENbHbIX U
00KNaAoYHbIX Pe3nMH COOTBETCTBEHHO OAMHAKOBOW peLenTypbl, BblOMPaeTcs He3aBUCMMO OT LUUPUHBLI U
NpoYHOCTM rneHT. [lpu 3TOM 3a TUMONPeAcTaBUTENb MNPUHUMAETCH feHTa C HauMeHbLUMM 3HavYeHueM
CyMMapHON TOMLWWUHLI 0BKNadok, npuxogswenca Ha 1 MM TonwwmHbl Kapkaca (guametpa Tpoca). [pu
OOVHAKOBOM 3Ha4yeHUM IJTOro nokasaTens Yy BCEX WM HECKONbKUX FeHT psga 3a TunonpeactaBuTenb
NPUHUMAETCS fleHTa C MakcMManbHbIM AnaMeTpoM Tpoca.

2. Hopmbl 6e3onacHocTH

2.1. TpygHocropaemble KOHBEWEPHble NEHTbl Afs1 ONacHbIX MPOM3BOACTBEHHbLIX OOBLEKTOB LOMXKHbI
COOTBETCTBOBaTb TpeboBaHUsIM 6€30NacHOCTY B YaCTu:

noxapobesonacHocTu;

TOKCUYHOCTM NPOAYKTOB rOPEHUS N TEPMUYECKOTO OKUCTTUTENBHOMO PasnoXeHus;

pa3pbIBHOM NPOYHOCTM CTbIKOBLIX COEOUHEHWIA.

2.1.1. WaxTHble TpyaHOCropaeMble KOHBEMEPHbIE NEHTbI AOMKHbI YOAOBNETBOPSATL Takke TpeboBaHuo
6e3onacHOCTM B 4acTu aneKTpocTaTUYecKkon nckpobesonacHoCTH (AHTUCTATUYHOCTH).

2.1.2. [Ona obecneyeHna 3nNeKTPOCTAaTUYECKON  UCKPOOE30NacHOCTM  3HAYEHUEe  yOEernbHOro
MOBEPXHOCTHOTO 3IEKTPUYECKOTO COMPOTMBIIEHMS JIEHT He [OMkHO npeBblwatb 3 x 10(8) Om. Ecnu
KOHCTpYKUMEWN NEHTbI NPeAyCMOTPEH Kak AOMYCTUMbIA MO ycrnoBusaM 6e3onacHOCTU M3HOC obknagok 40 Crnos
PE3nHbI KOHTPACTHOTO LIBETA, TO AOIMKHO OMNpeaenaTbCs Takke NOBEPXHOCTHOE 3MEKTPUYECKOE CONPOTUBIIEHNE
3TOro Crosl.

MeToguka UcnbiTaHNs NpyMBeAeHa B NpUNoxeHun A.

2.2. Ons ob6ecnevyeHns noxapobe3onacHOCTN TPyOHOCrOpaemble KOHBEMEpHble NEeHTbl OOMXKHbI
YAOBNETBOPATbL KaXXOOMY U3 CNeayoLmnx TpeboBaHun:

2.2.1. He [OMKHO NPOUCXOAWUTb BOCMIIAMEHEHWE TKaHEBbIX fEHT Mpu TpeHun Ha 6GapabaHe
ncnbiTaTenbHOW YCTAHOBKW. Mpu 3TOM B MOMEHT paspyLUEHUs NeHTbl TeMnepaTypa NnoBepxHOCTM GapabaHa
JorxkHa 6bITb He 6onee 500°C. ([ns NeHT Ha NONMBUHUNXIOPUAHOW OCHOBE - He Bonee 325°C.)

MeToguka onpefeneHns BOCnnaMeHsieMOCTM NpMBeAeHa B NpunoxexHun b.

2.2.2. KucnopogHbln MHAEKC JomKkeH ObiTe He MeHee 30%.

MeToguka ucnbiTaHns NpvBeaeHa B NpunoxeHun B.

2.2.3. O6pasubl NeHTbl onpedeneHHbIX pasmepoB NP CTEHAOBLIX UCMbITAHUSIX OOMKHbI camo3aTyxaTb
(NpekpaLLaTb CaMOCTOATENBHOE ropeHmne):

2.2.3.1. MNocne BblHeceHWs obpasua M3 NrameHn MarnoMOLLHOIO MCTOYHUKA Tenna (CNMMPTOBOW ropesnkm)
BpeMsi caMmo3aTyxaHus AOMmKHO BbITb He Bonee:

oaHoro obpasua ¢ obknagkamu - 5 ¢;



oaHoro obpasua 6e3 obknagok - 15 c;

cymMMmapHoe LecTn obpasuos ¢ obknagkamu - 18 c;

cymmapHoe wwecTtun obpa3suos 6e3 obknagok - 45 c.

3710 TpeboBaHMe OTHOCUTCA TOSbKO K SIEHTaM Ha NONMBUHUNXIOPUAHON OCHOBE.

MeToauka ncnelTaHUs NnpuBeaeHa B npunoxeHuu I

2.2.3.2. lnama He JOMKHO CaMOCTOSATENbHO PacnpOCTPaHATLCS NO fieHTe (MpU OTCYTCTBMU BHELUHErO
WCTOYHMKA Tenmna) Npu ogHOM U3 CriefyoLmMx BUAOB UCTIbITAHWN:

a) npu npoBeAEeHUM WCMNbITaHUN TKAHEBbIX W TPOCOBbLIX NEHT MO METoAMKaM, MW3MOXEHHbIM B
npunoxenun [1, nocne npekpawieHnss BO3OENCTBUSA MiaMeHN MOLLHOMO COCPeaoTOYEHHOro MCTOYHMKA Tenna
(MogenbHasi WTOMbHA) NPY HanM4YMn BO34YLLHOMO MOTOKa LOMKHO OCTaTbCA HEnoBpeXaeHHbIM He MeHee 30%
OnvHbl obpasLa NeHThbl ¢ obKknagkamu;

0) npu nNpoBeOEeHUU WUCNbITAHWUA TKAHEBbLIX W TPOCOBBIX JIEHT MO METOAMKE, W3NOXEHHOW B
npunoxenun E, nocne npekpaweHna BO3LEWCTBUSA MNIaMEHM MOLLHOMO paccpefoTOYMEeHHOro no nnowiagu
UCTOYHMKA Tenna (nponaHoBas peLueTka) NpU HanuuMm BO3AYLUHOrO MOTOKa AOSMKEH OcTaBaTbCs LEenbli Mo
LWMpuHe obpasua (HenoBpeXAEHHbIN NNaMeHeM) y4acTOK NEHTbI.

Mpumeyanune. [Jo 01.01.03 r. B oTAENbHbIX Cry4asXx, cornacoBaHHbIX ¢ [TocropTtexHaasopom Poccuu,
3TOT BUA, UCMbITAHUA MOXET HE NMPOBOAUTLCS;

B) A5l TKAHEBbIX U TPOCOBbLIX NTIEHT MOCME YCTpaHEHUs1 BO3AENCTBUS NIaMeHN U BHELUHErO TEMnnoBoro
notoka (ycTaHoOBKa ANns onpedeneHus MHAEeKca pacrnpoCTpaHeHWs NnameHn) 3HavyeHue MHAEeKca AOSMKHO
cocTtaBnsATb oT 0 A0 20 BKMOYUTENLHO.

MeToauka onpegeneHusa nHaekca npuBeaeHa B npunoxeHum 3.

2.2.3.3. Temnepatypa camoBOCMNaMEHEHUS PE3MHOTKAHEBbLIX U PE3NHOTPOCOBBLIX KOHBEWEPHbIX NEHT
pormkHa 6bITb He meHee 300°C.

MeToauka onpegeneHusa TemnepaTtypbl CaMOBOCNIaMEHEHNsI NpuBeAeHa B npunoxeHun .

2.3. MpoaykTbl TEPMUYECKOTO OKUCINTENBHOIO Pa3sfoXeHUs U rOPEHUst NEHT He OOSKHbl OKa3blBaTb
BPEAHOro BIIMSIHUA Ha KOXY, CrM3UCTble 000MOYKN U AblXxaTernbHble NyTU. VX TOKCUYHOCTb onpeaensercs no
YTBEPXKAEHHBIM B YCTAHOBNEHHOM NOpsAAKe HOPMATUBHBIM JOKYMEHTaM.

TpeboBaHue BBOAUTCS Kak hakynbTaTnBHoe 00 2003 roga B Lensx HapaboTkM AaHHbIX.

2.4. PaspbiBHast NPOYHOCTb CTbIKOBbLIX COEAMHEHUA KOHBENEPHBLIX FNEHT MO OTHOLLEHMWIO K paspbiBHOM
(HOMUWHaNbHOM) NPOYHOCTU NEHTLI AOMXKHa BbITb HE MeHee:

50% - onsi MEXaHNYECKUX COEQMHEHUN OOHO, ABYX- M MHOFONPOKNa40uHbIX FEHT;

60% - NS COeANHEHMWI, BbINOSTHEHHBIX METOA0M XONOAHOW BYfKaHM3auum;

75% - NSl COEANHEHWI, BbINOSTHEHHBIX METOAO0M ropsaYyen BynkaHusaumu.

MeToauka onpeneneHuns paspbiBHOM NPOYHOCTM NpuBeAeHa B NpunoxeHun XK.

B conpoBoguTenbHOM OOKYMEHTaLMM Ha MoCTaBnsieMble NEHTbl AOMKHbl ObiTb pekomMeHgaumMm no
PEMOHTY, CcnocobGaM CThLIKOBKM M UCMONb3yeMbiM MaTepuanam. [NpumeHeHne AOpyrnx CnocobOB CTbIKOBKU U
MaTepuanoB [AOMyckaeTcs Mo COrnacoBaHUIO C 3aBOL4OM-U3rOTOBUTENEM U UCMbITAaTENbHOW OpraHusaumen,
UMerLLEeNn COOTBETCTBYHOLLYIO NLEH3uto [focropTexHaasopa Poccuu.

[onyckaetca onpegeneHne nMNPOYHOCTM pPa3bEMHbIX W  HepasbeMHbIX COoefguHeHun obpasLloB
KOHBEWEPHbIX NEHT N0 MeToAMKe, NpMBeaeHHON B npunoxenun K.

2.5. Tpn nepBuyHOM Bblgade paspeweHns [ocropTexHansopa Poccun KOHBEMEpPHbIE NEHTbI
noaBepranTcs UCNbITaHUAM B NOSIHOM OObeMe B COOTBETCTBUMM C Hactoswummun Hopmamu. lMpu atom gns
TPyAHOCropaemMblX U TPYOHOBOCMIIAMEHSAOLWMXCA NEHT, CEPUMHOE MNPOM3BOACTBO KOTOPbIX OCBOEHO paHee,
MOTYT YYMTbIBaTbCA pe3yrbTaTbl NPOBEAEHHbLIX paHee UCMbITaHMN (CO CPOKOM OaBHOCTW He Bonee Tpex neT) Ha
NPOYHOCTb CTbIKOBbIX COEAUHEHWIA U UCMbITAHWUIA B NAIaMEHN NPOMNaHOBOW PeLUETKN UMM HaTypasribHOW LUTOMNbHMU.

2.6. PesynbTatbl MCMbITAaHWA, NPOBEAEHHbLIX MNpyU OOopMNeHNN paspellenns [ocropTexHagsopa
Poccun, MoryT npMHUMaTbCA OTEYECTBEHHBIMW NPOU3BOSUTENSAMMU NIEHT B KAYECTBE TUMOBbLIX U MEPUOSMNYECKMX
NCnbITaHWA.

2.7. TpyoHOBOCNNaMEHSOWMNECA KOHBENEPHble MNeEeHTbl AOSMKHbI  YAOBMETBOPATE TpeboBaHUsM
noxapo6e3onacHocTu.

2.7.1. LlaxTHble TpygHOBOCMMAMEHSAOWMECS KOHBEWEPHbIE NEHTbl, KpOME TOro, AOSMKHbI
yOooBNEeTBOPATb TPeOOBaHUAM  3MEKTPOCTaTUYECKOM UCKpobe3onacHOCTM (aHTUCTATUYHOCTM). YaenbHoe
NMOBEPXHOCTHOE 3NEKTPUYECKOe CONPOTUBMEHUE NEHT HEe AOIMKHO npeBbiwaTb 3 X 10(8) Om.

MeToauka ncnblTaHUs NpuBeAeHa B NpunoxeHun A.

2.8. Ona obecneyeHna noxapobe3onacHOCTU TPYLHOBOCMNIAMEHSIOWNECA KOHBEMEPHbIE NEHTbI
OOSKHbI YOOBNETBOPATL CRnegyowmmMm TpeboBaHmsaM:

2.8.1. Bpems 3aTyxaHus nocne BblIHECEHUSA U3 NMIIaMeHU CMPTOBOW rOPenkn AoSMKHO ObiTh He bGonee:

15 ¢ - ogHoro obpasua ¢ obknagkamu;

45 ¢ - wecTn obpasLoB ¢ obknagkamu.

MeToauka ncnelTaHUs npuBeaeHa B npunoxeHun I

2.8.2. He p[oOmKHO NpPOUCXOAWUTb BOCMIIAMEHEHWE TKaHEBbIX FEHT Mpu TpeHun Ha 6GapabaHe



ncnbITaTeNbHON yCTaHOBKU. TeMnepaTypa noBepxHOcTn 6apabaHa He AorkHa npesbiwaTte 500°C ansa neHT ¢
pes3nHoBbIMK Obknagkamu n 325°C ang neHT ¢ obknagkamu ns nonmemMHUNXnopuaa. MicneltaHua npoBoaaTcs B
COOTBETCTBMU C NpunoxeHnem b co cneayowumm nsmMeHeHMaMu: cosgaeTcsa HaTsaxeHue obpasua neHTol 150 H
B TeveHne 3 MuH; 750 H - B TeveHne 7 MuH 1 1250 H - oo paspyLueHus.

2.9. TennocTonkne KOHBEMEpHble INEeHTbl [OOMMKHbl YAOBNETBOPATL cregylwmum TpeboBaHUsaM
6esonacHocTu:

TemnepaTypa CcaMOBOCNIaMeHeHus neHT pgormmkHa Ha 10%  npeBblwaTtb  Temnepartypy
TpaHcrnopTupyemoro rpysa. Metoguka ncnolTaHns npuesegeHa B npunoxexHuu U;

CTOMKOCTb FEHT K MpOXuUraHuoo gorkHa obecneymsaTtb rmybuHy npoxunraHns He 6onee 75% TOMLWWMHbI
obpasua. Metoguka onpeaeneHnst CTOMKOCTU K NPOXMraHWio npyBedeHa B npunoxexun J1;

M3MEHEeHNe HOPM MNokasaTernen NPOYHOCTU CBA3W MexXdy 3NeMeHTaMu KOHCTPYKUWM MeHTbl nocne
cTapeHus B Bo3gyxe Ans neHT suaa 2T1 v 2T2 npu Temnepatype 125+-1°C B TeyeHue 72 4, He MeHee:

40% - mexay pabodyert obkrnagkon U Kapkacowm;

30% - mexay npokragkamu,

ana neHT Buaga 2T3 npu Temnepatype 125+-1°C B TeyeHne 168 4, He MeHee:

30% - mexay paboyen obknagKkom U Kapkacom;

30% - mexay npokragkamu.

Mpumeyvanue. o 01.01.03 r. TpeboBaHms No nokasaTensam n. 2.9 ABASIOTCA akynbTaTUBHLIMM.
3. NMopsaok npoBeAeHNUs1 UCNbITAaHMA KOHBEMEPHbLIX NIEHT HA COOTBETCTBME TpeboBaHUAM 6Ge3onacHOCTU

McnblTaHMsIM B aKKPEAUTOBAHHbLIX UCMbITaTeNbHbIX (CepTUMUKALMOHHbBIX) LIEHTpaxX Mnu nabopaTtopusx
noABepralTcs BHOBb CO3[aHHble 06pasLbl NEeHT - TUNonpeacTaBuTeNn psida NeHT - nepeq NpoBedeHneM KX
NMPUEeMOYHbIX (3KCMIyaTauUMOHHbIX) MCMbITAHUA Ha LaxTax, a TakKe CEepurHO MW3roToBMNsSemMasi IeHTa -
TunonpeacTaBuTeNnb psiga NpU TUMOBLIX WUCMLITAHUSAX WM MHCMEKUMOHHOM KOHTpore. TakoMy MChbiTaHUIo
noaBepralTcs Takke NeHTbl 3apybexHOro npou3BOACTBa, BMepBble MocTynatwme Ha waxTtbl Poccun. Mpu
MOArOTOBKE 3aKIOYEHMI MOryT OblTb MpU3HaHbl pe3ynbTaTbl UCMbITAHWA NEHT B APYrMX aKKpPeAUTOBaHHbLIX
ncnbiTaTenbHbIX (CEePTUMUKALMNOHHBIX) LIEHTpax u nabopaTopusix, MPOBEAEHHbIX B COOTBETCTBUM C UX
0o6nacTbio akkpeauTaLmm, a Takke MCNoNb30BaHbl pe3yrbTaTbl OTAENbHbLIX BUOOB UCMbITAHUA UMMOPTHLIX NTEHT,
NMPOBEAEHHbIX 3apyOeXHbIM W  UCMbITAaTENbHBIMA  OPraHU3auMsMnU C  y4eTOM 3SKCMepPTU3bl TEXHUYECKOWN
OOKYMEHTaLMM Ha NEeHTbI, METOAUK NPOBEAEHUSI UCTIbITaHUIA 1 DaKTUYECKUX pe3ynbTaToB 3KChnyaTauun.

Mo cornacoBaHuio ¢ [ocroptexHag3opoM Poccun ponyckaeTcsa npoBeAeHVME UCNbITaHWA  TEHT
3apybexxHoro  npouM3BoACTBa  CneumanucTaMu  akkpeguToBaHHbIX B Poccun  cepTUdUKALMOHHbIX
(McnbiTaTenbHbIX) LLEHTPOB B UCTbITATENbHbLIX OpraHn3aLmsax cTpaHbl - MOCTaBLUMKA NEHTHI.

OO6pasubl NeHT Ans ucnbliTaHWn oTOMpaloTCA Ha 3aBOOE-U3rOTOBUTENE C ydYacTueM npeacTaBuTens
ucnbitTatenbHoro (CepTUgUKaLMOHHOIO) LiEeHTpa WK ero AOBEepeHHoro nvua. Ha Kaxgbil BUA NeEHTbI
CoCTaBnsieTcs akT otéopa 06pasLoB, B KOTOPOM YKa3blBalOTCSA YCNOBHOE 0603HaYeHNe NeHTbl, HOMep NapTum u
narta Bbinycka. K akTy otbopa npunaratoTcsi NPOTOKOMbl 3aBOACKMX UCMbITAHMIA NEHTbI, cepTuduKkaT kadyecTsa
(Mpn ero HanuyunM), HOPMaTUBHO-TEXHMYECKAs] [OKYMEHTauusi, MO KOTOPOW MW3roTOBRsieTCs feHTa, W
3KcnnyaTaunoHHas LOKyMeHTaLus.

Mopsigok oTbopa o06pa3uoB neHT 3apyOGeXxHbIX W3roTOBUTENENW W cocTaB MNpencTaBnsieMon
OOKyMeHTauun onpegensitotes focroptexHagsopom Poccuu.

B Poccum npuemo-coaToyHble M MepUoAMYECcKMe MCMbITaHus (MPOBOOUMbBIE MO COOTBETCTBYIOLLMM
CTaHZapTaM WM TEeXHUYECKUM YCIOBUSIM Ha MW3Oenue) FeHT MPOBOAATCA 3aBOAaMMU-U3rOTOBUTENSIMMN.
Honyckaetcss npy NonyyYeHMn HeyLoBNETBOPUTENbHbLIX pPe3ynbTaToB NPOBOAUTL MOBTOPHbLIE WCMbITAHMS Ha
yOBOEHHOM KOnM4ecTBe 00pasLoB NEHTLI 3TOK e NapTuuM No nokasaTento, He BblaepXaBLieMy ncnbiTaHui. Mo
Mony4YeHnn HeyOoBMNeTBOPUTENBHBLIX Pe3ynbTaToB MOBTOPHbLIX UCMbITAHUIA NIEHTa CYMTaeTCs He BblaepiKaBLuewn
ncnbitaHusa no 6esonacHocTu. MNpu 3TOM CepuitHoe NPOM3BOACTBO FIEHT NPUOCTaAHABNUBAETCHA 4O YCTPaHEHMUs
3aBOAOM BbISIBIIEHHbLIX HEOOCTaTKOB M MPOBEAEHMS1 HOBbIX MCMbITAHWA MO MoKasaTento, He BblAepkaBLuemy
ncnbiTaHus.

HeobxoaMMOoCTb MHCMEKLMOHHOIO KOHTPOIS BO3HMKaeT Mo MHUUmMaTuBe ocroptexHaasopa Poccuun B
crny4ae NosiBeHNs NPU3HaKOB HECOOTBETCTBUSA NIEHTbI HacToAWw MM Hopmam.

Cnopbl, BO3HMKaloOWMe MO MOBOAY Hecornacusi C pesynbTaTamu  UCNbITaHWA, pellalTcss B
"ocroptexHapsope Poccun nnu apbutpaxHom cyge.

B uensx cosgaHus 6asbl AaHHbIX O U3NKO-MEXaHUYECKNX CBOMCTBAX OTEYECTBEHHbIX M MMMOPTHBLIX
NEHT ncnblTaTenbHble (CepTUdDMKALMOHHLIE) LLEHTPLI N OTEYECTBEHHbIE 3aBOAbI - M3rOTOBUTENN NIEHT 00513aHbl
npencraensatb FocroptexHansopy Poccum maTepuansl 0 pesdynbTatax TUNOBbLIX U NEPUOAUHECKMX UCMbITaHU
NeHT Ha cooTBeTcTBNE Hopmam 6e3onacHocTu no pasa. 2.

YKa3aHHbIN NopsgoK OTHOCUTCS K LWAXTHbIM aHTUCTaTUY4eCKMM KOHBEMEPHLIM fleHTaMm He3aBMCUMO OT
NX KaTeropumn noxapobe3onacHoCTU.

TunoBble METOAMKM WCMbITAHUMI NEeHT no TpeboBaHWsIM pasfd. 2 npuBedeHbl B MPUIOXEHMUSIX.



PeKOMeHAyeMbIe CbOprI npmeeaeHHbIX NPOTOKOJ10B ncnbiTaHnn obsa3aTenbHsbI TOJNbKO ana
CepTMCbMKaLLI/lOHHbIX (MCI'I blTaTeNbH bIX) LLEeHTPOB.

MpunoxeHue A

MeToauka ncnbiTaHusA KOHBeﬁeprIX JIEHT Ha NOBEepPXHOCTHOE JJIeKTpn4yeckoe conpoTuBrieHne

HasHauyeHue u o6nacTb NpUumMeHeHUs

HacToswasn meToanka npegHasHadeHa ans onpegeneHvs yaernbHOro NoBepPXHOCTHOMO 3N1EKTPUYECKOro
conpoTtuBneHnss neHt. JleHTa gomkHa obnagaTtb AOCTaTOYHOM 3NEKTPONPOBOAMMOCTbLI0, YTOObI OTBOAMTH
aneKkTpuyeckne 3apaabl, KotTopble 0b6pasytoTca Ha Hel BO BpeMsi paboTbl.

CpeacrtBa ucnbiTaHUA

Cxema yCTaHOBKM 3MeKTpOAoOB Ha obpasue neHTbl Ans onpeaerneHns yaenbHOro noBepXHOCTHOro
3NEKTPUYECKOro CoNpoTUBIEHNs NpuBedeHa Ha puc. 1.

Mpu NnpoBeaeHn NCNbITaHUN NCNOMb3YIOTCS:

ABa NaTyHHbIX 3MNeKTpoAa, YCTaHOBIEHHbIE crieayrowmMM 06pa3oM: BHYTPU KOMbLEBOrO 3a3eMIEHHOro
anekTpoda HapyxHbiM Auametpom 150+-1 mMm, BHyTpeHHum 125,0+-0,1 mm, maccorm 900+-10 r nomelleH
LUUITMHOPUYECKMA  BbICOKOBOMbTHbBIA  anekTpod AuameTtpom 25,0+-0,1 mm u maccom 115+-5r. Pabouas
NMOBEPXHOCTb 3MEeKTPOOOB OTMONMPOBaHa,;
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Puc. 1. CxeMa ycTaHOBKM 3JIEKTPOIOR

WabnoH ons B3aUMHOIO PacnoSsIOKEHUS 3MEKTPOAOB C [OMNYyCKaeMbiM CMELLEHUEM LIEHTPOB +-2 MM
(puc. 2). MNprBoaMMast KOHCTPYKUUA LWabnoHa gaeTcsa Kak pekoMeHaauus;



npubop Anst U3MepeHNst CONPOTUBIIEHNS C HaNPSXKEHNEM B U3MEPUTESbHOM Lienu B AnanasoHax oT 60
0o 500 B noctosiHHoro Toka (tepmomeTp Tvna E6-3, E6-13, E6-10, MOM-4 u gop.);

06eH3nH mapkn BP1 nnn BP2 vnn atunoBbi cnvpT ansa yaaneHuss ¢ NoBepxXHOCTM obpasLoB cnenos
3arpsA3HeHnn;

NONUATUIEH BbICOKON UMW HU3KOW NAOTHOCTU pa3MepoM He MeHee 350x350 MM, TOMLWMHON HE MeHee
1 MM nnbo apyron TBEPAbIA 3NEKTPOMIONSALMOHHBIA MaTepuan ¢ yAernbHbIM MOBEPXHOCTHBLIM 3MNEKTPUYECKNM
conpoTtueneHmem He MmeHee 10(12) Owm;

MeTannuyeckaa ponbra, KoTopas HaknagblBaeTCAa Ha MNOBEPXHOCTb obpasua Ana  ynyyweHus
KOHTaKTOB C 3N1EKTpoAamMu;

Xnakuin npoodHuK (10%-Hbl pacTBOp KanbLUHUPOBAHHOW COAbl), KOTOPLIA HAHOCUTCA NO LWabnoHy
(puc. 2) Ha NoBEPXHOCTb 00pasLa;

NCUXPOMETP;

TEPMOMETP.
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Puc. 2. 1llaGnoH

Mopsaaok noaAroToBku o6pasLoB

McnbiTaHua npoBogaT Ha Tpex obpasuax NeHTbl NOSHOW TOMLWMHBI padmepom He MeHee 300x300 mm.
Ecnn KOHCTpYKUWEn NeHTbl NPeayCMOTPEH ee SKCMyaTauMOHHbIN N3HOC A0 OnNpeaeneHHoro crosl, NogobHbIM
06pas3oM AOMKHO NPOBOANUTLCA UCNbITAHNE 3TOrO COS.

O6pasubl Bblpe3aloT U3 roTOBOW NEHThI, BbiAEp)XaHHOW Nocre ByrkaHu3auum He MeHee 8 4, oTcTynas
OoT BopTa NeHTbl He MeHbLUe YeM Ha 100 MM 1 OT KOHL|A NIEHTbI HE MeHbLUE YeM Ha 1 M.

MpoBeaeHue UcnbITaHUi



McnblTaHua NpoBOAAT Npy TemnepaType okpyxatowero Bodgyxa 20+-5°C 1 0OTHOCUTENbHOW BNaXHOCTU
50+-5%. OBpasubl NEeHT nepea UCnbITaHNeM AOMKHbI BbITh BblAepXKaHbl B YKa3aHHbIX YCOBUSAX HE MeHee 2 \.

O6pasubl TWaTensHO NpoTUpaT BEH3MHOM UMW 3TUIMOBLIM CNUPTOM ANA yAaneHus ¢ NOBEPXHOCTU
NeHTbl Tanbka, cneaos mMacna v gpyrux sarpssHeHun. NMog obpasey nogknagbiBaloT NUCT nonuaTtuneHa. Ecnu
06KNagKkM UMET HEPOBHYIO NMOBEPXHOCTb, KOHTAKT MEXAY arekTpogamu n obpasLomM MOXET ObITb yryyLleH 3a
CYeT MPUMEHEHNS TOHKOW MeTannnyeckon onbr, MEIoLLEN Takne pasMepbl, YTO U KOHTaKTHast MOBEPXHOCTb
anekTtpogoB. donbry yknagblBaldT Ha MOBEPXHOCTb o0Opasua, 00paboTaHHY KOHTAKTHOW >KUOKOCTbIO, U
NOCPEeACTBOM NErkMx HaXKMMoB nansuamMu en npuaaloT GopMy NOBEPXHOCTU, NOCHE Yero faTyHHbIe arekTpoab!
yKrnagblBaloT Ha ornbry.

Mpn nomowm wabnoHa ycTaHaBnMBaKT B3auMHOe pacnonoxeHve anekTpogosB. K anektpogam
NpUCOeaUHAIT NpUbop AN MU3MEPEeHUs COMPOTUMBIIEHUS U (PUKCUPYIOT ero B TeyeHue 2-3 MuH. BHewwHuin
3NEKTPOA 3a3eMIAT U COEANHSIOT C KNEMMOWN HU3KOTO HanpsiXXeHUs Ha 3axmMax uameputensHoro npubopa,
a BHYTPEHHUA - C KIEMMOW BbICOKOrO HanpsbkeHusi. WcnbiTaHns [OMKHbI MPOBOAUTLCH Ha OOHOM U3
HanpsbkeHun B AunanasoHe oT 60 go 500 B. lNocne mamepeHus conpoTuBneHus Ha pabodven NoBEepXHOCTU
obpasua aHanorm4yHbIM 0bpa3om NPOBOAAT U3MepeHne Ha Hepaboyen NOBEPXHOCTH.

O6paboTka pe3ynbLTaToB

PesynbTaTbl UCNbITaHUS 3aHOCAT B NpoTokon. K oueHKke COOTBETCTBUSI NEHTLI MO 3TOMY MokasaTeso
NPUHMMAaETCA MakcMmarnbHoe 3HadeHue. JleHTa cuMTaeTcsl BblAepkaBLuei UChbiTaHue, ecny 3TO 3HayYeHne He
MpeBbILLIAeT HOPMMPYEMOTO.

TpeboBaHusa 6e3onacHOCTU

K npoBeaeHuo UcnbITaHWI AONyCKaeTCa He MeHee ABYX YenoBeK, 03HAKOMIEHHbIX C MHCTPYKUMSMN MO
TexHUke 6e30MacHOCTM U NPOMbILMIEHHOW CaHUTapMM C COOTBETCTBYHOLLEN OTMETKOW B XXypHane no TEXHUKe
©e3onacHocTu.

MomelleHne ANA UCNbITaHMN LOMKHO ObiTb 060PYAOBAHO BLITSHKHOM BEHTUNAUMEN U CpeacTBamu
NnoXapoTyLUEeHMS.

Paboyee MecTO [OMKHO YOOBMETBOPATL TpeboBaHMSAM arekTpob6e3onacHOCTM W CaHWUTapHO-
rMrmeHn4ecknMm TpeboBaHnaM.

JcnelTaTesibHAA OPTaHU3aLMa
(Bnank wiaM wTamr)

MpoTokon
onpeaeneHNs NOBEPXHOCTHOIO 3NEKTPUYECKOro CONPOTUBIEHNS KOHBENEPHbIX NEHT

IaTa CBeneHMsa O JIEHTe

YCJIOBMA B IIOMEIEHUM. V3TO0TOBUTETD

Temneparypa, °C JaTa M3TOTOBJIEHUSA

OTHOCHTEJIbHAA BJIAXHOCTH, % N naprum n neHTH

Pasmeps 06pas1LoB KoHCTpyKLUMS JIEHTEH (mmpMHa, KOJIMYECTBO
MeToIMKa MCIBITaHUMN MNPOKJIaAO0K, TOJIIMHA OBKJANOK)

Tun MCHBITATEJIBHOM YCTAaHOBKU YciyoBHOe OOOBHaAUeHUE JIEHTHL

CpokM aTTecTaumMm yCTaHOBKU

Bun obpasua [IOBEPXHOCTHOE 3BJIEKTpUYEeCcKoe
conporTmuBieHue, OM

a) CONpOTHBJIIEHME Ha  paboueit
[IOBEPXHOCTU

1

2




6) CONpOTMBIEHVE Ha Hepabouen

CTOpOHE

1

2

3
MakcuMaJlbHOE 3HAadeHMre [oKas3aTeJsid oM

PyKOBOIUTEJb MCHHTATENBHOTO LeHTpa (JadopaToprn) ®. . O.

[lognucy JMil, OPOBOIOMBUIMX MCIBITaHME
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MpunoxeHue b

MeToauka onpepgeneHusa BocniiaMmeHAemMoCcTu KOHBeﬁeprIX JIeHT NP TPeHU Ha 6apa6aHe

HasHauyeHue u o6nacTb NpUumMeHeHUs

HacToswaa meTtoguMka pernameHTUpyeT MOopsSAoK NpPOBEeAEHMS WCMbITAHWA  LWAaxTHbIX TKaHeBbIX
TPYOHOrOPHOYMX JIEHT Ha OCHOBE PE3MHbI, MONMBUHUMXIOPUAA U APYrMX 3racTOMEPOB METOAOM TPEHUS Ha
B6apabaHe npu NONHON NPOBYKCOBKE NEHTLI U Pa3MUYHBLIX PEXMMAX €€ HarpyXeHusl.

O6opyanoBaHue u cpeacrea U3MepeHus

Cxema ycTaHOBKM NS onpefeneHns BoCNaMeHsaeMOoCTn NEHT nNpu TpeHun Ha 6apabaHe npuBeaeHa
Ha puc. 1.

YcTaHOBKa C MOHWXaKLWEN ABYXCTYNeH4YaTonM LEMHOM nepefaveri UMeeT cnegylolme OCHOBHblE
XapaKTePUCTUKM:

MOLLHOCTb NpuBoAHoro anektpoasuratena N = 7,5 kBT;

anameTp npueogHoro 6apabaHa 200+-5 mm;

AnNuHa npyeogHoro 6apabaHa 300+-5 Mwm;

yncno obopoToB nNpmeoaHoro 6apabarHa 190+-10 MuH(-1);

yron obxeata 6apabaHa neHton 180°;

YCTPOMUCTBO AN  U3MepeHust TemnepaTtypbl Ha 0OapabaHe (TepmMonapa wnuM TepMOMETP
TepmoanekTpuyeckuii nosepxHoctHoro tuna TXKJ1-541 ¢ npegenomM uamepeHun 0-600°C, BMOHTUPOBaHHbLIN B
obevariky);

KOMMpPECCOop UMM EMKOCTb CO CXXaTbIM BO34YXOM.

MecTto npoBeeHus UCMbITaHWI JOMKHO ObITb OCHALLEHO:

CEKYHAOMEPOM TPETbEro Krnacca TOYHOCTH;

TEPMOMETPOM;

NCUXPOMETPOM;

aMoMeTpoM.
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Puc. 1. Cren j013 HCHBITAHUA JEHT HA BOCIUTAMEHACMOCTD
1IpH TPeN MK Ha Bapabane:
1 — cTadvHa; 2 — rpys; 3 — peaaly  — uTvpsan; 5 — 1HAKHHH 3aKHM;
0 — BCPXHWH 3aXMM: 7 — 00pa3CLL JICHITBI {cOCralowast BCTBL);
& — ohOpasell Aed el (Haderawliai neTheb); ¥ — Gapaban; 1) — npuBan

Mopsaaok noaAroToBku o6pasLoB

[ns onpepenexHnsa BocnnameHseMOCTU NEHT Npu TpeHun Ha 6apabaHe ncnonb3yloT LWecTb 0bpasLos,
Bblpe3aHHbIX MO0 OCHOBE U3 rOTOBOM NEHThI, AnuHon 1600+-50 MM 1 winpuHon 150+-5 mm.

O6pasubl Bblpe3aloT U3 roToBOW MeHTbI, BblAepKaHHOW Nocne BynkaHM3aumMm He MeHee 8 4, oTcTynas
oT 6opTa NeHTbl He MeHbLle Yem Ha 100 MM 1 OT KOHU@ MeHTbl He MeHbLUE YeM Ha 1 M.

Mepen npoeegeHuemM ucCnbiTaHUA o6pasubl BblAEPXKMBAKOT B NPAMOMIMHENHOM COCTOSIHUM MpwU
Temnepatype 20+-5°C He meHee 12 u.

MpoBeaeHue UcnbITaHUiA



UcnblTaHuam noaeepratoTca Tpu obpasua npu temnepatype 20+-5°C M OTHOCUTENbHOW BRaXKHOCTU
60+-10%.

OauH koHew, obpasua neHTbl (HaberawLwas BeTBb) 3aKpennsioT B BEPXHEM 3aXMMe CTeHaa, a Apyrom
KoHel, (cberatoLas BETBb) - B HUXKHEM 3aXUMe.

MocpeactBoM pblyara M rpy3oB B OOpasue co3gaetcs HaTskeHue, obecneduBaroliee nnoTHoe
npwkaTne NoBepxXHOCTM obpasLa Ha yyacTke KOHTaKTa neHTbl ¢ 6apabaHoMm.

Mocne BkntoveHus aBuratenda K obpasudy neHTbl npuknagbiBaetca  ycunme 343 H ¢
NPOAOIXUTENBHOCTBIO  HarpyxeHust 60 MMH.  3aTteM Harpyska yaBauBaetca (686 H) w  umcnbitaHus
npogomxkatotca ewe 30 MuH. Ecnu obpaseu, He paspywaetcs, Harpyska yBenuuymBaetcs o 1029 H u
ucnblTaHus npogospkatoTes ewe 30 MWH, 3aTeM Harpyska yeBenuuuaetca Ao 1372 H ewe Ha 10 muH. Ecnu
obpasel, He paspyLuuncs, oH Harpyxaetcs 0o 1715 H n ucnbiTaHns npogosikarTes 40 paspylleHus obpasua.
Ecnn npu nwobom HarpyxeHun neHTbl TemnepaTtypa 6apabaHa pocturaetr 500°C (gna neHT Ha
NONMBUHUIXNOPUAHON ocHoBe - 325°C), To No uctedeHnn 10 MUH UCnbITaHUA MOTyT ObITb MpekpalleHbl, He
[0BOASA NEHTY OO0 paspyLUeHus.

Onarpamma HarpyxeHus obpasua npusegeHa Ha puc. 2.

AHarnornyHo ncnblTbiBaOTCA eLle ABa obpasua.
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Puc. 2. Juarpamma HarpyxeHmKs o6paiua KouBeHepHOd AcHTI
1IpH HCOBITA KUK 11a Bapabane

Mpu ucnblTaHMAX NPOBOASAT BU3yanbHOe HabnAeHVe 3a BOCNIIaMEHSIEMOCTLI0 o6pa3ua (NnaMeHeM u
KpacHbIM CBEYEHWEM) U ONpedensoT MakcumanbHyl TeMnepaTypy noBepxHocTu GapaGaHa, pa3BMBLUYHOCS B
pesynbTaTe TpeHus GapabGaHa O neHTy. M3amepeHuss TemnepaTypbl NPOBOASAT B KOHLE Kaxaoro aTtana
HarpyxeHus 1 npu npekpalieHun UCbITaHUA.

O6paboTka pe3ynbLTaToB



Pe3yanaTb| NCnbITaHUN o6pasuoa NEeHT 3aHOCAT B NpoTokon. Popma NPOTOKO1a npunaraeTca.
B nepuoa NCNbITAHUN HXU OAWNH N3 LLIECTN o6pasuoa NEeHTbl HE O0IKeH BOCN1aMeHNTbCA.

TpeboBaHusa 6e3onacHOCTU

K npoBedeHuto UCMbITaHU JoMNycKaeTcsl He MeHee ABYX YenoBekK, 03HAKOMIEHHbIX C MHCTPYKLMSIMU MO
TexHuMKke 6e30MacHOCTM M MPOMbILLIIEHHONW CaHMTapuUU C COOTBETCTBYHOLLEN OTMETKOW B XXypHare Mo TeXHUKe
6esonacHocT. [lomelleHve AN  UCNbITAaHUA OOOPYAYeTCs BbITSXKHOW BEHTUNSIUMEN W CcpefcTBamu
noXapoTyLueHnsa (YrnekUCroTHbIN OrHeTylwnTenb, Necok, acbectoBoe opesno). [lonb3oBaTbcAa BOAOM AN
TyLLEHMs NoXxapa 3anpeLlaeTcs.

Paboyee MecTOo onepaTopa [OOMMKHO YAOBNETBOPSATb TpeboBaHusiM  anekTpobGe3onacHocTM U
CaHUTapHO-TUrMeHNYeckuM TpeboBaHNAM.

CrteHp obopyayeTcss MECTHOW BbITSXKHOW BEHTUIAILMEN, KOTOpasi BKIHOYAeTCs Npu NpoBegeHun BCeX
UCNbITaHWN.

OnekTpoobopyaoBaHue JOMKHO ObiTb 3a3eMIIEHO.

Bo Bpems uvcnbiTaHui 3anpeltaeTcs npubnmkatbCs K Bpauwawlemyca GapabaHy Ha paccTodHue
meHee 0,5 m.

BpavwatoLmecs Yact 4omkHbI ObiTb OrpaXkaeHsbl.

3anpelyaeTtcs MamMepsTb TeMnepatypy 6apabaHa KOHTaAKTHbIM METOL4OM, Npubnuxasi 3mMepuUTeNbHbIN
npunbop Kk BpalLatowemycsa bapabaHy.

Ha paboyem mecTe gorkHa OblTb MeAMUMHCKas anTeyka M MHCTPYKUUS No TeXHWKe Ge3onacHoCTU U
NPOMBILLITEHHOW CaHUTapun.

JcnelTaTesNbHAA OpPTaHU3aLMa
(Bnank wiaM wTamr)

MpoTokon
onpeaeneHUsa BoCniaMeHAeMOCTU KOHBEMEPHbIX NEHT Npu TpeHUU Ha 6apabaHe

IaTa CBeneHMsa O JIEHTe

YCJIOBMA B IIOMEIEHUM. V3TOTOBUTETD

TeMmneparypa, °C JaTa M3TOTOBJICHUSA

OTHOCHTEJIbHAS BJIAXHOCTH, % N naprum n neHTH

Pasmeps 06paslLoB KoHCTpyKLMS JIEHTEH (mmpMHa, KOJIMYECTRBO
MeToImMKa MCIBITAaHUMN MNPOKJIAA0K, TOJIIMHA OBKJANOK)

Tun MCHBITATEJIBHOM YCTAaHOBKU YciyoBHOe OOOBHaAUeHUE JIEHTHL

CpoxkM aTTecTaumMm yCTaHOBKU

N N obpa- |MakcumanbHas Bpems TeMmnepa- OTMeTKa O
sTa- 31a Harpys3Ka Ha |MUCHOEITaHMA Npu Typa npoxoxaennu (x) wunm
na obpaseu, H MakKcuMallbHOV |BapabaHa, | Hempoxoxmenusa (0)

HaTpys3Ke, MUH °C UCIIBITaHVA
1 1
2
3
2 1
2
3
PyKOBOIUTEJb MCHHTATENBHOTO LeHTpa (JadopaTopnn) ®. . O.

[lognucy Jmil, OPOBOIOMBUINMX MCIBITaHMUE
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MpunoxeHue B

MeToauka ncnbiTaHusA KOHBeﬁeprIX JIeHT Ha ropr4yecTb No MeToay onpeneneHnUsa KMcrnopogHoro
nHOgekca

HasHauyeHue u o6nacTb NpUumMeHeHUs

MeToauka cnyXuT ONs UCMNbITaHUA KOHBEMEPHbIX NEHT Ha rOpYeCTb U KOHTPOMSA COOTBETCTBUS
KOHBEWEPHOM NEHTbI YCNOBUAM 3KCMyaTauun B YronbHbIX LWAXTaXx.

CylwHocTb MeToda 3aknyaeTcsa B OnpefeneHun MMHUManbHOrO  COOEPXKaHua  Kucropoga B
KMCNOPOOHO-a30THOW UMW KUCNOPOOHO-BO3OYLUHOW ra3oBOM CMECW, MpuU KOTOPOM obpasel, NeHTbl roput B
TeyeHme 180 c.

CpeacTtBa ucnbiTaHUA

OavH 13 BapnaHTOB CXeMbl YCTaHOBKM A5 ONpeaerneHns KUCIOPOAHOro MHAEeKCa NeHTbl NpuBedeH Ha
puc. 1.

YcTaHOBKa BKITOYAET criegyroLme arneMeHTbl:

peakUMOHHYI0 Kamepy 7, NpeacTaBnsiollyto COBON TEPMOCTOMKYHO MNPO3payHyto Tpyby BHYTPEHHUM
anameTtpom 95 MM 1 BbicoTon 300 MM C TOSNLLNHOM CTEHKU 2,5 MM;

Aepxatenb obpasua 8 Ansa 3akpenneHus ero B BepTUKarbHOM MOOXKEHWM;

MPOMNOMOYHYI0 CEeTKYy C Averkamu pasmepom 1,0 - 1,6 MM Ans ynaeBnvMBaHMA 4YacTuu, Nagjalowmx c
ropsiLero obpasua;

oavH vnn aBa potametpa 5 u 11 tuna PM ¢ npegenamu namepeHus pacxoga rasa go 0,9 m3/u (B
3aBMCMMOCTU OT KOHCTPYKUUW npubopa);

ras3onpoBoOAbl C KranaHamu Ans peryrimpoBk/ pacxoga nogaBaeMoro B kKamepy CXuraHus rasa;

OMNOK NPUrOTOBNEHUA KUCMOPOAHO-a30THOM  (KMCNOPOOHO-BO3OYLLHON) cmecu 10, BKMoYaloLen
3arnopHO-NYCKOBbIE BEHTUIMU Ha NMUHUSX NO4adn KUCropoaa 1 asoTa (Bo3gyxa), 40o3aTop, CMecuTernb, poTameTp
N KONMeKTop Ans Brycka CMecu B peakumoHHyl kKamepy. Cuctema pomkHa obecneumBaTb W3MEHEHWe
KOHUEHTpauuu knucnopoga c warom He 6onee 0,2% o6bEMHbIX;

rasoBbln aHanusaTop mapku "MUK-M" c uucdpoBbiM aucnneem 9, Ha KOTOPOM BbICBEYMBAETCA
3HayeHne OBBHLEMHOMN KOHLIEHTpaUMM KUCIopoaa B MOTOKE KMCNOPOAHO-a30THOM cMecw. ["a3oBbi aHanusaTop
AormkeH obecneymBaTb U3MEPEHME N KOHTPOSb KOHUEHTpauuM KUCIopoaa B ra3oBo CMECU C MOorpeLlHoCcTbio
He 6onee 0,2% 06BbEMHBIX;

BEHTUMNW 3anopHble uronbyatble 4 M 12, yCTaHOBMEHHbIE Neped poTaMeTpaMy Ha FMHUSX nogadvuv
KMcnopoga u asoTa;

aemndepbl 2 n 14, paccymTtaHHble Ha gasreHne He Hke 0,3 Mla;

peayktopbl 3 1 13 Tuna [P-1A, yctaHoBNeHHble Ha 6annoHax 1 u 15;

NCTOYHUK 3axuraHus (ropenka) 6, obecneumBatoLL il Ha NPoMNaHe BbICOTY NNamMeHn (OT HMKHEN KPOMKM
conna ropernku oo nuka nnamenun) 50 mm.

Mpu NpoBeAeHUN NCMbITaHWI HEOOXOOUMbI:

Kncnopog razoobpasHblin TEXHUYECKMI 1-ro unm 2-ro copra;

a30T TeXHUYECKU ra3oobpasHbIi BbICLLEro Unu 1-ro copTa;

roptoumi ras (MeTaH, nponaH);

cekyHOoMep TpeTbero Knacca TOYHOCTH.

B paboumx meTogmkax MCnbiTaHUA MOTyT nNpegycMaTtpuBaTbCs ApYrne CXembl YCTaHOBOK (Hampumep,
CXema C MCnonb3oBaHNEeM KUCIOPOAHO-BO3OYLLUHON CMeCH).



Puc. 1. [puHUHOHansLHag cxemMa nadoparopHoi ycTaHOBKU

Mopsaaok noaAroToBku o6pasLoB

[na onpeneneHna BenUYMHbI KMCNOPOOHOIO MHAEKca mcnonb3ytoTca 10 o6pasuoB, Bbipe3aHHbIX U3
rOTOBOW NEHTbI, BblAEPXKaHHOW Nocne ByfKaHU3auum He MeHee 8 4, OTCTYynmMB OT BopTa NeHTbl He MeHee YeMm
Ha 100 MM ¥ OT KOHLIA NEHTLI HE MeHee YeM Ha 1 M.



Ioisa PE3MHOTKAHEBEIX JIEHT BHIPE3a0T obpasis pazmepom
+2,0
150 x 10 MM IIOJIHOM TOJINUHEL,  Tak, UTOBL [MOBEPXHOCThH cpesa
-1,0 +-0,5
pacnoJjiarajiach IO MOPSAMBEM YyTJIOM K [NOBEPXHOCTM JIEHTH. HMTM, BHCTyHaomMe 3a
kpalt obpasua, IJOJIKHEI OBITH [NOIOPE3aHHL

I51 PEe3MHOTPOCOBEIX JIEHT BEPEe3alT OOpas3LEl IOJIHOM  TOJIUMHBL pasMepoM
+2,0
150 x (4 - 15) mm mMexny Tpocamm.
-1,0 +0,5

Mepen npoBegeHneM UcnbiTaHUM obpasubl BelaepkusatoT npu temnepatype 20+-5°C He meHee 12 .
MpoBeneHne NcnbITaHUM

McnblTaHnsa NpoBOAAT B BbITSXHOM LUKady, NpU BKIKOYEHHON BEHTUNALMMK, TEMepaType OKpyXatoLero
Bo3gyxa 20+-5°C n oTHocUTENbHOW BriaxHOCTH 60+-10%.

O6pasel, 3akpennsaT B BEPTUKANbHOM MOMOXEHUM B AepxaTtene Tak, 4Tobbl BEpXHMI kpan obpasua
OTCTOAN OT BEPXHErO Kpas CTEKNAHHOro cocyaa Bbicoton oT 300 MM He MeHee 4eM Ha 100 mMm.

BkntovaroT rasoaHanusaTop W nporpesatoT ero He MeHee 30 MuH. NogaoT Ha 6rok perynvpoBaHus
KMcrnopog W asoT, OTKPbIBaOT BEHTUNWU Ha Brioke perynupoBaHUsa W perynupytoT nogady kucnopoga n asota
(unn BO3ayxa) Tak, 4Tobbl pacxod CMeCW, KOHTPONUPYEeMbI NO poTaMeTpy, PaBHANCA HOMMUHANbHOMY, a
KOHUEHTpaumus  Kicrnopoga, KOHTponupyemass Mo rasoaHanusatopy, Obina 6nmska Kk Tpebyemon.
YcTaHaBnmBaemas CKOPOCTb ra3oBOro notoka B peakuMOHHOM cocyae OOormkHa cocTtaBnatb 40+-10 MM x c(-1)
nunbo pacxog 18+-1 n/MUH. YcTaHaBnNMBAIOT HavanbHYO KOHLEHTpauuio Knucnopoga He MeHee 26%. Cuctemy
npoayBaloT ra3oBon cMecklo He MeHee 30 €. YCTaHaBnNmMBatoT BbICOTY MriaMmeHn 50 mm.

3akpennsoT obpasel B AepxaTterne, YKPenrneHHOM Ha BEepXHEM KOHLeEe CTOWKW, W ycTaHaBnusaloT
peakLMOHHbIA COCYA B roprioBUHe nepexogHuka. Cuctemy npoayBatoT ra3oBon cmechio He meHee 30 c.

MpounsBoaAaT 3axuraHne obpasua crneayrowmnm obpa3oM. HaknoHAT 1 NOABOAAT ropenky Tak, YTobbl
BblCOKOTEMMepaTypHas 30Ha NraMeHn NoKpbifa BEPXHIOW U BepTUKanbHble NOBEPXHOCTN obpa3ua Ha AnvHe
OKONo 6 MM.

CymMapHas AnuTenbHOCTb BO3AENCTBUS NnameHu Ha obpasel, coctaBndeT 30C C KOPOTKUMU
nepepbiBaMn Yepes kaxgble 5 ¢ gnsa obpasuos TonwuHon 0o 12 mm BknouMTeNnsHO U 45 ¢ ang obpasuos
OonbLUen TOMNLWNHBI.

Mocne BocnnameHeHust obpasua ropernky yaoansioT, BKMYalT CEeKyHAOMep W OnpeaensioT Bpems
ropeHusi. Bo Bpemsi ropeHnsi obpasua KOHLEHTpaUna Kucnopoaa He AOrmkKHa M3MeHsTbea 6onee yem Ha 0,2%
00 BbEMHBIX.

Ecnn obpasey roput 6onee 180 c wnn AnuHa CcropeBllen 4acTu npeBbiwaetr 50 mm, TO And
cnegytowero obpasua KOHLEHTpauuo KACIopoaa YMeHbLLaloT, a ecnu MmeHblue 180 ¢ - To yBenuymeatoT.

MeTogom nocriegoBaTenbHbIX NPUBMKEHUA onpeaensioT KOHUEHTpauuio Kucnopoga B cMmecu, npu
KoTopoWn ropeHue obpasua npogorikaetcs 30-240 ¢. B aTom granasoHe KMCIOPOLHOro UHAEKCa UCNbIThbIBaOT
He MeHee Tpex obpasLoB.

Mo xopy ropeHust UKCUpyOT Mpouecchl, conpoBoXaatlme ropeHne (MckpoobpasoBaHue, nageHve
YyacTuul, HepaBHOMEPHOE ropeHne, TreHue).

Mepea cnegyowmMm ncnbiTaHNEM Kamepy oxrnaxgaroT Ao 23+-2°C.

O6paboTka pe3ynbLTaToB

PesynbTaTbl MCMblITaHWss 00pa3uoB NMEHT 3aHOCAT B NpoTokon. PekomeHayemas ¢hopma npoTokona
npunaraeTcs.

Mo pesynbTaTtam He MeHee Tpex OMbITOB, B KOTOpbIX Habntoganock ropeHne obpasua B TedeHue 30-
240 c, cTpoaT rpadumk 3aBUCUMOCTM BPEMEHM TFOPEHUS OT KOHLEHTpauuu kucrnopoga: no ocu abcuumcc
OTKNaAblBalOT KOHLIEHTpaUMI0 KMCIIopoda, a Mo ocu opauHaTt - BpeMsa ropeHus. o rpadmky Anst BpeMeHu
ropeHnss 180 ¢ onpegensioT COOTBETCTBYIOLLYIO KOHLEHTPAUMIO KMcropoda, KOTOpYK MpUMHUMaT  3a
KNCNOPOOHbIN NHAEKC.

Ecnu B pesynbTate ncnbiTaHuin Habnoganock ropeHme obpasua B TeveHmne 180+-3 ¢, TO 9TO 3Ha4YeHMe
KOHLIEHTpaLun Kucnopoda B CMECU MPUHUMAIOT 3a KUCMOPOAHbIA MHAEKC.

JleHTa cuuTaeTca BblaepXaBLUen WCMbITaHWE, €CrU KUCMOPOAHbIA MHOEKC HE HMKE HOPMUPYEMBbIX
3HaYEHUN.



TpeboBaHusa 6e3onacHOCTU

K npoBeaeHuo UcnbITaHWI AONycKaeTCa He MeHee ABYX YenoBeK, 03HAKOMIEHHbIX C MHCTPYKUMSMA MO
TexHUke 6e30MacHOCTM N NMPOMBILMIEHHONW CaHUTapMM C COOTBETCTBYHOLLEN OTMETKOW B XXypHane no TEXHUKe
©e3onacHocTu.
MomelleHne ANA UCNbITaHMN LOMKHO ObiTb 060PYAOBAHO BLITSHKHOM BEHTUNAUMEN U CpeacTBamu
noXapoTyLueHnsa (YrnekUCroTHbIN OrHeTylnTenb, Necok, acbectoBoe opesno). [lonb3oBaTbcAa BOAOW AN
TYLLEHUSA NOXapa 3anpeLLaeTcs.

yCTaHOBKy ana onpeneneHna KNCnopoaHoro MHAekca cnegyeTt nomMmelwlatb B BbITS)KHOWN LLIKaCt) nnun noa

BbITSPKHOW 30HT, obecneyvmBalounin yaaneHne rasoobpasHbiX MNPOaYyKTOB ropeHust 6e3 nU3MeHeHust CKOpoCTu
noToka B peakuNoHHON Kamepe.
Pabo4yee mecTo onepaTtopa OMKHO YOOBMETBOPATb CAHUTAPHO-TMIIMEHNYECKUM TpeboBaHMAM.

JlcnelTaTesibHAA OPTaHU3aLMa
(BnanHk wiaM wramr)

IaTa

MpoTokon

onpegeneHusa KNCNopoaHOro nHAekca KOHBeﬁeprIX NeHT

YCJI0BUS B IIOMEIEHUN.

Temneparypa, °C
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PasMepsl 0OpasLOB

%
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IIaTa M3TOTORJIEHU

N naprum n neHTH

a
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MpunoxeHue I'
MeToauka ucnbiTaHUA KOHBEMEPHbIX FIEHT Ha rOpHYECcTb B NflaMeHU CUPTOBOM Fropernku

MeToauka npefHasHayYeHa 4ns UCTbITaHUs 06pasLoB TKaHEeBbIX NMONMBUHUNXTOPUAHBIX NeHT. O6pasLpl
rnocre yaaneHusl UICTOYHMKA Tenmna SOSKHbI 3aTyXHYTb (4OropeTh) 3a HOpMaTUBHOE BpeMS.

CpeacTBa ucnbiTaHUN

Cxema ycTaHOBKM NS onpedeneHns BpeMeHu 3aTyxaHus npuseaeHa Ha puc. 1.

Mpu NpoBeaeHUN NCMbITaHWMI NCNOMNB3YIOTCA cregyloLas annapatypa u matepuans:

CNMpTOBYIO roperky (puc. 2);

cocya ang cnvpTa;

CMUPT STUMOBbLIN PEKTUPUKOBAHHBIN TEXHUYECKUIA;

TPyOKy pe3nHoByto AnnHoM 1,5-1,8 M BHYTPEHHUM AMaMETPOM 6-8 MM M TOMNLLUHOWN CTEHKU 2-3 MM;

lwTatme ¢ gepxartenem (puc. 3);

cekyHOoMep TpeTbero Knacca TOYHOCTH;

KOMMMEKT Ans  u3MepeHus  TemnepaTypbl MMAaMeHW  ropernku,  BKAYawWwun  TepMoMeTp
TEPMO3NEKTPUYECKUI rpagymnpoBkn XA86 ¢ npegenom namepeHnsa ot 0 4o 1600°C ¢ norpeLLHOCTbI0 U3MepeHUs
He 6onee +-24°C n BTOpUYHBIN Npubop rpagyvpoBkn XA86 ¢ npepenom mamepeHun ot 0 go 1100°C knacca
2,0. [JonyckaeTca npuMeHeHWe OpYrnx CPeacTB U3MepeHUs TeMnepaTtypbl NraMeHn ropenkn ¢ NorpeLHoOCTbo
N3MepeHnsi, He MPeBbILLaloLWLEN YKa3aHHYIo;

WabrnoH Ans onpeaeneHns BbiCOTbl NIaMeHU ropenky, yria HaknoHa U pacCTOSHNUA OT HWXKHEN YacTu
obpasua [0 BepXHero kpas ropenku (puc. 4);

BbITS)XKHOM  WKag, 0bBopyaoBaHHbIN OTAENbHOM  BbITSXKHOMW BEHTUNAUMEN C  MeXaHWYEeCKUM
nobyxxaeHuem;

NCUXpPOMeTP;

TepMomeTp.



Ilopagok moaroToBKH 00pa3Nos
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Puc. 1. Cxema yoTadoBKY 208 NPOREPKH AEHT Ha FONIOUCCTE B NAAMCIIN FOPEaKy
{ — abpazen;, 4 — ropenka; 3 — eMKOCTL AN CIIHPTA;
4 — NPOBOIOKA AN PEryNIHPOBAHUS TEMIIEPATYPDI [LIAMCHH;
3 — pe2rHoBad TpyOKa WIMHOH =1,5 M; 6 — 3dXHUM; 7 — LITATUB
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Puc. 2. Cnuprosast ropeika:

I — ocHosanue; 2 — nopoHka; 3 — viyikd; 4 — HUNMNEAb; 3 — XKUKIEP,
&t — BTYJIKa; 7 — ceTka; & — BHHT, 9 — pyKosATKa; /¢ — HUNNen s,

{7 — pykoarka; 12 — 30NCTHHK
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Pue. 3. LTatun ¢ gepxateem:
1 - ocHopBatne; 2 — 1oxkKa; ? - Konwio; 4 — Wranra; 5 — nTynka;
6 — BUIIT, 7 — TIPYKHIIA; & — nIacTHHA, 9 -— cKkoba; 6 - nnauka;
11— ock! 12 — sudr; 13 — rafika; 74 — evuT; 75 — Waiida; 16 — mnaumuT



] M 1.2, Matepuan — 11000H HeroplouHi

I[}r_ n 5 =13
Jr /’—'
E -1 {20 S
x|z |20 ) 130 .
Z - -
~
& =
H —
o =
T ¥ ' Nt
» 300 R

Puc. 4. LJaGilok wis onpeneIcHUA BRICOTH MIAMEHH TONCTKKR, YIAA HAKI01iA 1

24

PACCTOMITHY O HAKHCH "[ACTH 10 BEPRyeTD Kpad TOpenKH

/3 TKaAHEBHIX JIEHT B [NPOIOOJIBHOM HalpaBJIEHUU (mo OCHOBE) BBHIPE3AT
IOIBeHaOUuaTh OOpasLOoB HNPSAMOYTOJBHOM GQOPMEI M IIOJIHOM TOJILIMHEL InuHa obpasua
+35
200 MM, mmpuHa 25+-1 MM, McouTaHuaMm —[OOOBEPTanT mecThb oBpasLoB c
-5
HapPyXHBIMM OOKJIaOKaMM M WECTb - CO CHATHMM OOKJIaZKaMM WMJIU C OCTaBJIEHUEM
onpeneJIeHHOV TOJIIMHEL OOKJIaOKM, YKas3aHHOM 3aBOIOOM- M3TOTOBUTEJIEM. OBkJIIaIKM
CHMMAKT, €CJM 3TO HEBO3MOXHO, TO Cpes3alnT MJIM CTadMBaT. B IocJyiegHeEM
cllydyae HYXHO oOpaTuThb BHMMAHME Ha TO, YTOOH obkJIaIKMU YpesMEPHO HE
neperpeBaliucChb. llpoliecc cTaumMpBaHMSE IOOJDKEH OBITH I[IpeKpalleH IIpu IOSBJIEHUU

HUTEV Kapkaca.

O6pasubl BbipesatoT (BblpybatoT) M3 rOTOBOW MEHTHI, BblAEPXKaHHON Mocne BynkaHM3auuMu He MeHee
8 4, oTcTynasa He MeHee 4YeM Ha 100 MM oT 6opTa NEHTbI U HE MEHee YeM Ha 1 M OT KOHLa NEHTHI.

Mepen npoeegeHuemM ucnbiTaHUA o6pasubl BblAEPXKMBAKOT B NPAMOMIMHENHOM COCTOSIHUM Mpwu
Temnepatype 20+-5°C He meHee 12 u.

MpoBeaeHue UcnbITaHUiA

YcraHaBnuearloT Temnepatypy nnameHun ropenkm 1050+-50°C Ha pacctoaHum 50+-1 MM OT BEpPXHEro
Kpas ropenku.

O6paseL 3akpennsioT B WUTAaTUBE U BHOCAT B NNams ropenku Takmum obpasom, 4Tobbl NpogonbHasa ocb
obpasua coctaBnana yron 45+-5° ¢ BepTUKanbHOM OCbO ropenku. Yron onpenenstot no wabnoHy. HwkHas
YyacTb obpasua gormkHa 6bITb Ha paccTosiHMM 50+-1 MM OT BEPXHErO Kpasa roperiku.

UcnbiTyembli obpasel, BblAepXMBAKOT B NMaMeHW ropernkn B TedeHne 45+-1 ¢ npu BbIKNHOYEHHON
BbITS)XXKHON BeHTUNAUMK. 3aTeM ropenky ybupaiT 6e3 yracaHusa nraMeHn 1 U3MepsiioT MpogoSKUTENbHOCTb
3aTyxaHuss obpasla [0 MCYE3HOBEHWUs nnameHw. locne aToro BKMYAT BEHTUNSAUMIO M Ha UCMbITYeMbIN
obpaseL, B TedeHue 15 c nogalT NOTOK BO3gyxa €O ckopocTbio 1,5 m/c. IMpu aTom bukeupytoT pasropaHue
nnameHwu.



O6paboTka pe3ynbLTaToB

PesynbTaTom UCNbITaHWUN ABNSAIOTCS:

BpeMsa (NPoOoSKUTENBHOCTL) FOPEHUS Nocne oTBOAA ropenku;

Hanu4yme (OTCYTCTBME) MOBTOPHOIO BO3ropaHusi nocne obayea.

3a nokasaTenb BpeMEHW 3aTyxaHus ofHoro obpasua npuHMMalT MakcumarnbHoe Bpemsa Ao
NCYE3HOBEHUSI MNaMEHN U CBEYEHUsI (TNEHMS) OOHOrO U3 LeCTU obpasLoB MOcne BbIHECEHUS M3 MiamMeHu
CMMPTOBOW ropenku.

3a nokasaTenb BpPEMEHW 3aTyXaHusl LecTu obpasuoB NPUHUMAIOT CYMMapHYK MPOLOMKUTENBHOCTb
BPEMEHN 4O MCYE3HOBEHUA MaMeHn U CBeYEeHMs LWecTn obpasLioB Nocne BbIHECEHUSA U3 NNaMEHU CrMPTOBOM
ropernku.

JleHTa cumMTaeTcs Bblgep)KaBLUEN MWCMbITaHWE, €Cnv Bpems 3aTyxaHus 0o0pas3uoB He npeBbilaeT
HOPMaTUBHbIX 3HA4YEHUI N HE HabngaeTcs UX NOBTOPHOE BO3ropaHme npun obayee.

TpeboBaHusa 6e3onacHOCTU

K npoBeaeHuo UcnbITaHWI AONyCKaeTCa He MeHee ABYX YenoBeK, 03HAKOMIEHHbIX C MHCTPYKUMSMA MO
TEXHUKe 6e30MacHOCTU N NMPOMBILLNIEHHON CaHUTapUM C OTMETKOW O MPOBEAEHUN MHCTPYKTaXa B XKypHarne no
TexHuke 6e3onacHocCTH.

MomelleHne NSt MCNbITAHUA OOMKHO OblTb OOOPYAOBAHO BLITSHKHOWM BEHTUMALMEN U NEPBUYHLIMMU
cpeAcTBaMmn NOXapoTyLLEeHNS (OrHEeTYLLMTESb, MECOK).

Pabo4yee mecTo onepaTtopa JOMKHO COOTBETCTBOBATbL CaHUTAPHO-TUIMEHNYECKM TPeBOBaHUAM.

JcnelTaTesNibHAA OPTaHU3aLMa
(Bnank wiaM wramr)

MpoTokon
onpeaeneHUsA BpeMeHU 3aTyXaHusi pe3aMHOTKaHEeBbIX KOHBEMEPHbIX FIEHT Nocrie BbIHECEHUA U3 NNaMeHU
CNUPTOBOW roperku

IaTa CBeneHusa O JIEHTe

YCJIOBMA B IIOMEIEHUM. V3TOTOBUTETD

TeMmneparypa, °C JaTa M3TOTOBJICHUSA

OTHOCHTEJIbHAS BJIAXHOCTH, % N naprum n neHTH

Pasmeps 06paslLoB KoHCTpyKLUMS JIEHTEH (mmpMHa, KOJIMYECTBO
MeToIMKa MCIIBITaHUMN MNPOKJIAA0K, TOJIIMHA OBKJANOK)

Tun MCHBITATEJIBHOM YCTaHOBKU YciyoBHOe OOOBHaAUeHUE JIEHTHL

Cpoxkm aTTecTaumMm yCTaHOBKU

By mcneITaHUMA CBenmeHusa [MpOnOIXUTEJIBHOCTD MakcuMasib- | CyMMapHOe
(o]} ropeHusa obpasua, C HOe BpeMA BpeMsa
arrecTanumm I‘OpeHI/IH I‘OpeHI/IH
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* Hopma pacxoga cnupta Ha MUCnbiTaHWe wectu obpasuoB - 150r, Ha wchnbliTaHWe ABeHaauaTtu
obpasuos - 250 .

MpunoxeHue O
MeToauKM UCNbITaAaHMN Ha FOPHOYECTb KOHBENEPHbIX JIEHT B MoAeNbHbIX (J1TabopaTOpPHbLIX) LWUTOMbLHAX

MeTog 3akniovaeTcd B noaBepXeHun obpasua NeHTbl BO3AEWCTBUIO COCPEAOTOYEHHOro niameHu
MOLLHON ra3oBON ropesriku B ropusoHTarnbHbIX MOAENbHbIX LUTOMbHAX C NPUHYAUTENBbHbLIM ABWKEHMEM MOTOKA
BO34yXa, ero ropeHun (C pacnpocTpaHeHUeM nnameHu rno fieHTe) nocrne yaaneHus UCTOYHKKA Tenna u 3amepe
ONVHBbI HeCropesLUEero yvyactka obpasua. Npu 9ToM neHTa gosmkHa 6bITh UCMbITaHa MO OO4HOW M3 NpUBEOEHHbIX
HWKEe MEeTOOMK.

Ona wncnbitTaHna obpasuoB KOHBEMEPHbIX NEHT wupuHon 90 n 120 MM npefHasHavyeHa MopenbHasi
LWITOMbHA TMNa A, U3rOTOBNEHHAs MO repMaHCKOMY U NONbCKOMY CTaHAapTaMm, Ana obpasuos wupuHon 230 Mm
- MofenbHasa WTONbHA TUna b, M3roToBneHHas No amepukaHCKoMy CTaHZapTy, M Ansa obpasuoB LUMPUHOW A0
800 mm - mogenbHas wTonbHA TMna B BoctTHAN.

[na ncnbiTaHna Mcnonb3yeTcst TEXHUYECKMI nponaH B 6annoHax, KOTopbI NogaeTcs B ropenky yepes
penyKToOpHbIA KnanaH Mo pykaBy BbICOKOrO AABMEHUA C MUHUMAaNbHbIM BHYTPEHHUM guameTpom 6,3 mMm. [Ona
WTOMNbHM TUNa b npumeHsaeTca meTaH.

[na namepeHns CKkopocTM BO3AYLUHOMO NOTOKa B KaMepe CropaHusi UCNoSib3yeTcs aHEMOMETP PYyYHOMN
KpbinbyaTein ACO-3. Pacxop rasa KOHTponupyeTcsa potameTpom tuna PM.

Bpemsa nogpxuraHunst n ropeHnss obpasLa pernctpupyeTcsa cekyHooMepoM TPETbEro Knacca TOYHOCTW.

[na namepeHusa TemnepaTtypbl FOperiku NPUMEHSAIOT TEPMOMETP TEPMOINEKTPUYECKUI rpagympoBkm XA
¢ npegenom namepenus ot 0 go 1100°C.

Pasmepbl 00pasLoB M3MepsOT MeTannMyeckon pyrneTkon C UeHon aAeneHus 1 mMm, TOMWMHY -
LUTaHreHUUPKynem.

CpeIJ.CTBa UcnbiTaHuA, NOAroToBKa 06pa3uoa n npoeeneHue MUcnbITaHUN

1. MoaenbHaa wronbHA TMNA A

YcTaHOBKa COCTOUT U3 CrieayoLux KOHCTPYKTUBHbBIX Y3MOB:

a) MoernbHas LWTONbHA C BbITSXHON BEHTUNALMOHHOM TPyBOon u gpoccernbHbiM Wwnbepom, rabaputHble
pa3Mepbl KOTOPbIX YkadaHbl Ha puc. 1, 2 1 3. He ykasaHHble Ha pUCyHKax pa3mepbl BbIOUpaoTCsa MPOU3BOSLHO.
Kopnyc wTonbHM AnvHon 2,1 M ¢ nonepeyHsiM KBagpaTHbeiM cedeHmem 350xX350 MM M3roTOBMEH U3 CTarbHOMo
nucta TonwuHom 1,5 MM, a gHuLLe - U3 cTanbHOro nucta TonwuHomn 5,0 Mm. BHYTpeHHSS NoBepXHOCTL Kopryca
apMupoBaHa TennousonsLUMOHHLIM MaTtepuanoM TonwmnHon 25 MM. Ha ogHon u3 BGOKOBbIX CTEHOK Kopnyca
YCTPOEHO CMOTPOBOE OKHO, W3rOTOBMEHHOE W3 TepmocTonkoro ctekna. [epxaTenb obpasua neHThl,
rabaputHble pasmepbl KOTOPOro npeacTaBneHbl Ha puc. 4, AormkeH obrnagaTb NMaBHOW PeErynupoBKOWn
nepemeLLieHns Kak no BbICOTE, Tak 1 Mo wupuHe. BoicoTa "a" B AepxaTene AormkHa COOTBETCTBOBATbL TOMLMHE
obpasua neHThl;

6) rasoBas ropernka (puc.5), ocHalleHHas kepamuyeckon pelueTkon ¢ 70 hopCyHkamu guameTpoM
2,5 MM ans Beixoga rasa.

OT60p M nogrotoBka obpa3uyoB. M3 KOHBENEPHOW MNEeHTbl Bbipe3aloT B NPOAONbHOM HamnpasneHun Tpu
obpasua nonHoM TonwwmHbl pasmepamun (1200+-2)x(120+-2) mm unu  (1200+-2)x(90+-2) mm. Obpasey He
OOIMKeH 3axBaTblBaTb KPOMKM OOpPTOB neHT. MakcumanbHoe paccTosiHue oT KpaeB neHTbl 100 mm. Kpas
OOMKHbI BbITb rMagkumn, 6e3 HagpesoB M TopYawWwnxX HUTEW TKaHEeBOro kapkaca. Ha ogHOM cTopoHe HaHOoCAT
nonepeyHble NuUHUK (MeTKK), Hanpumep, Mernom Yepes 100 mm gpyr oT Apyra.

O6pasubl Bbipe3aloT U3 roTOBOW MEHTbl U nenen nposedeHneM WUCMbITaHUA BblAEPXKUBaKOT HEe MeHee
12 4 B NpSIMONMHENHOM COCTOSAAHUM Npu Temnepatype 20+-5°C.



TepMoOHI0NH U HOHI[EIE

ELRO TepmocTuidkoe eIEKT0 H) MAACTHHEL
- T I T2, e p—
Hl) - “ CraibHON THET vy Fe
] g-'l ..l'"-. ) _-":ﬁ\\\ f:- e 2 A :
A7 1_1' : Ly ' g ‘}'-]I 755 .r“
—_ L] rayie: Sl B E
A || gz
1 1 [ W A = ?C
R e 2t 2y
375 1250 00, - S 26.5] | 2350
- 2140 .80 403
17 i
o ST Ofpusen newtst
|1 — : .
| L.
&
SR ~ Jopeaka

A — MecTo waMeperns T 'O 1o oy Hranmg, O — aThepeTH: 110 WTARORKY AHEMOMETRA
Puc. 1. NadopaTopHas MONeTBHLN WITOALILE THITE A



850

o -
‘L"J /
)
i
' BeHTHaATOD
e
un| o
uy £
* <+ |
~.Apoccens
I el e
J ]

JTaboparoprast MOAEAbHAA
IHITOJ B

Puc. 2. Tpyba orBoia BO3AYLUIHOFO [OTOKA



100

Puc. 3. poccenbHas 3acloHKa



1330 D—-D

D,

100

ey N
¥ TlosopoTHLI
) Hosoportaii !

b
g L0

140170

Pue. 4. Jepxarens oBpasua

(236£0,2
2,540,75

1. 70 hopcyHOK

180
130

L 20,840,05

23,540,

Puc. 5. [azoBan ropenka

MpoBeaeHne ucnbiTaHMin. B COOTBETCTBMU C TUNOM U LUMPUHOW NEHTHI BbIOMPAKOT PEXUM UCMbITaHWU
1 vnn 2 no 1abn. 1.

Mepen Ha4yanom ucnbITaHUA MOGENbHYIO LUTOMNbHIO NPOrpeBaloT Tak, YTobbl B NyHKTE 3amepoB "A" (CMm.
puc. 1) Gbina gocTurHyta Temnepatypa, npumBegeHHaa B Tabn. 1. Kpome TOro, HeobGxoammo 3amMepuTb
TemnepaTypy B nomelieHmun. [lanee ¢ NOMOLLbI0 APOCCENbHON 3aABMKKN YCTaHABNMBAOT CKOPOCTb ABUMXKEHMS



BO34yXa B LUTOMbHE, N3MEPAEMYIO aHEMOMETPOM, Ha 0,5+-0,1 M/C N HE U3MEHSAIOT €€ BO BPEMS UCMbITAHWUIA.

K ropenke nogaloT onpegeneHHoe KonuMyecTBo rasa (cm. Tabn. 1 - pacxod rasa B 3aBMCMMOCTM OT
pexuMa ucnbITaHun). PerynupyloT nnams ropenku Takum obpasom, 4Tobbl MCYeE3 XKenTbii Opeosn nnameHu, a
ronybon KOHyC BHYTpUY NiamMeHn nMmen BbICOoTy okono 10 Mm. TemnepaTypa nnameHn namepsieTca TepmMonapon,
YyCTaHOBMEHHOW Ha BbicoTe 40 MM OT LieHTpa kepaMuyeckon pelleTkm (cM. Tabn. 1 - pexxum ncnbiTaHun).

O6pasel, neHTbl BCTABASAIOT B AepaTenb. [[a3oBasa ropernka yctaHaBNuMBaeTCs Ha paccTosiHum 170 mm
OT Kpasd obpasua, kak NokasaHO Ha pUCYHKe, U B TeyeHue 15 MWH NpOU3BOAMTCA 3axuraHve nexTbl. o
nctedeHun 15 muH ybupatoT ropenky n HabnogalT 3a ropeHvem obpasua A0 MOMEHTa ero cropaHus unu
3aTyxaHuss nnameHu u TreHus. [pou3BogAaT 3amep BpeMEHW, 3a KOTopoe (PPOHT nramMeHn npoxoauT
KOHTPOrbHbIE OTMETKN. 3aTeM ocTaTok obpasLua BbIHMMaKT U3 LUTOMbHU U NPOU3BOASAT 3aMep HEeCropeBLUEero
yyacTka NeHTbl C TOYHOCTbIO A0 10 MMm. 3aMepsloT OTPe3oK MOMHOW LUMPWHBI, Ha KOTOPOM HEeT crneaos
nospexaeHuin (cnekaHve, obpasoBaHue TPeLuH, B3AyTue NOBEPXHOCTN NEeHTbl, 00YyrnmMBaHue), Nony4YeHHbIX OT
BO3ENCTBUA NIiaMeHu.

Tao6nuua 1

Pexunmbl ucnbitaHmmn

N TexHrUecKkMe napaMeTpPsl PexwuM MCHEITaHUM
o/ n
1 2
1 |llmpuna obpaszua, MM 90 +- 2 120 +- 2
2 |TeMmneparypa B TOouke 3amepa A, °C 48 +- 5 68 +- 5
3 |Temneparypa B nomemenun, °C 20 +- 5 20 +- 5
4 |CkxopocTe mOBMXeHMA BO3myxa, M C 0,5 +- 0,1 0,5 +- 0,1

5 |Topenka:

naBJeHue rasa, klla 40 60

pacxon rasa, Jlu 150 190

TeMmrneparTypa njgameHu, °C 925+- 10 950+- 10
6 |BpemMs BO3mENMCTBMSA MJIAMEHU, MUH 15 15

PesynbTaTbl UchblTaHUM 0Bpa3LOB NEHT 3aHOCAT B MpOTOKon. Pe3ynbTaToMm MCNbITaHUs cyuTaeTcs
cpegHeapudmMeTMyeckas ANUHaA y4acTKoB Tpex obpasuoB, Ha KOTOPbIX OTCYTCTBYIOT criefbl NOBpeXOeHWn
BCNeACTBME BO3AEWCTBUS NnameHu. JleHTa cuntaeTcs BblaepXaBlUen UCMNbITaHWe, ecnn AfIMHa OCTaBLLEerocs
HenoBpeXAeHHbIM y4acTka cocTaBnseT He meHee 30% nepBoHayanbHOM AnvHel obpasua.

2. MogenbHas wronbHA Tuna b

MpuHUMNMansHasa cxema MoAenbHOM LWTOMbHU NpuBedeHa Ha puc. 6.

YcTaHOBKa MOHTUPYETCHA Ha ONOPHOM cTone AnvHon 1620 mMm, wupuHon 850 MM 1 BbicoTorn 600 MMm.
OrHeBas Kkamepa, BbINOSIHEHHaA W3 NIUCTOBOW CTanu, MOHTUPYETCA Ha cTtone. BHyTpeHHSs noBepXHOCTb
Kamepbl pasmepom 460x420 mm 0BnuuUoBaHa OrHEYNnopHbIM MaTepuanom TonwmHon 50 mMm. Ha 6GokoBown
CTOPOHE KaMepbl UIMEEeTCA CMOTPOBOE OKHO, OCHALLEHHOE TEPMOCTOMKNM CTEKITOM.

U-obpasHas rasoBas roperka U3rotoBrieHa 13 metannuyeckon Tpyobl ¢ 12 gpopcyHKamMm - B BEPXHEM U
HVXHeM psgax no 6 chopcyHok. ['opernka Kpenutcs Ha MeTanm4eckon OTKMAHOM KPeCcTOBMHE nepen nepegHnm
TopuoMm obpasua neHTbl Ha paccTosHuM 15 MM, NpudeMm ropenka MmeeT BO3MOXHOCTb CMeLLaTbCA Kak B
rOpU3OHTanNbHON, Tak U B BepTUKanbHOW NnockocTu. [openka nogxuraeT obpasew, NeHTbl TOMNWMHON 40 15 MM
B TeyeHne 5+-0,1 MuH, a o6pasupbl TonwmHon 6onee 15 mm - 15 MuH. Pacxopg rasa metaHa coctasnset 0,034 +-
0,003 M3/MMH wunu 1900 n/4. Pacxog rasa KOHTPONUPYeTCs poTaMeTpoM, TemnepaTtypa nnameHu -
TEPMOINEKTPUYECKNM TEPMOMETPOM.
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Puc. 6. JlaBopaTopuan MoncabHas wtoabHa tvna b
I — xkaMepa cropan st 2 — ODOpHBIA CTeT; I — BRITsKHLs 1py0d ¢ KONTNAKOM,
4 — rasopad ropeika; 5 — NOACTABKI LA JAKPENnaHH oGpatLia;
8§ — MOTILLIHMYCCKWA NOJA0OH;, 7 — PYKAB BRICOKOIG JaBACHHH AN NOABoIA
raza; & -— KpecTOBWHA A8 Noasen: ropeiiki; 9 — obpasery #eHTh

CKOpOCTb ABMKEHUSA NOTOKA BO3Ayxa AOMKHa 6bITb NOCTOAHHOM 1 paBHATBCA 1+-0,1 M/c. Perynuposka
CKOPOCTU OBWXKEHUSI MOTOKA BO34yXa OCYLLECTBNAETCS APOCCErbHOM 3aCNOHKON.

MoactaBka npegHasHadeHa pAns yknagku W KpenneHus obpasua. O6pasey, 3akpennsertcd
crneumanbHbIMK WITUPTamMK ¢ Wandamu, pacnonoXKeHHbIMM Ha onpeaeneHHOM pacCTOsAHUM Apyr OT Apyra.

MoproToBka o6pa3uoB. VcnbiTaHne NPoBOAAT Ha Tpex obpasuax NOSHOM TOMLWUHBI AfMHON 1620+-
5 MM, WwnpurHon 230+-5 MMm.

O6pasubl Bblpe3aloT M3 rOTOBOW NEHTbI, OTCTynaa ot 6opta He MeHee 4yeM Ha 100 MM M OT KOHUa
NeHTbl He MeHee YyeM Ha 1 M. lNepen npoBefeHMEM MCMbITaHUA 006pasubl BblAEPKMBAOT HE MeHee 12 4 B
NPSAMONUHENHOM COCTOSIHUM NMpu Temnepatype 20+-5°C.

MpoBeaeHne ucnbiTaHMi. epen ucnbiTaHMeM nepBoro obpasua kamepa AosmkHa OblTb pasorpeTta
ckuraHmem npobHoro obpasua nbon KoHBenepHoW neHTbl. [logroToBneHHbIM obpasel yknagbiBalT U
3aKpennaT Ha NoaCTaBKe.

BkntovaloT BeHTMNsATOp. Ha Bxoge B Kamepy cropaHus y Topua obpasua M3MepsitoT CKOPOCTb
BO3AYLUHOro noToka. [pn HeoBXoaNMOCTM NPOBOASAT €€ PEryIMPOBKY.

Mepen npoBedeHMEM UCTbITAHWIA BbICTaBNAOT HEOOXOAMMBINA pacxof rasa poTameTpoM U PerynumpyroT
nnamMs ropesiku Tak, YToObl MCYE3 XKENThIN Opeon nnameHn, a ronybon KOHYC BHYTPU NfiaMeHu MMEN BbICOTY
okono 10 mm.

[a3oBasd ropenka nocpeacTBOM KPEeCTOBMHbI NoaBoguTcs K Topuy obpasua. lMocne nomxkuraHust
ropenka ypanserca ot obpasya u racutca. [lpu 9ToM  OUKCUMPYKOTCA BpemMs MNOMAXUraHus, BpeMms
pacnpocTpaHeHus nraMmeHu no NoOBepPXHOCTM obpasua n ero 3aTyxaHue.

O6paboTka pesynbTaTtoB. [locrne yganeHuss ropenknm u camosaTyxaHusa obpasua ero m3BnekaroT



BMECTE C MOACTaBKOW W3 Kamepbl CropaHusi. YTOUHSIOT rpaHuuy cropaHus 4actm obpasua no xapakrepy
paspyLleHusa 1 TBepaocTn obpasua B mectax obropaHusa. OnpegensioT ANMHY CropesLuen Yyactn obpasua npu
CaMOCTOATENBHOM FOPEHMU N BPEMSA CaMOCTOATENBHOMO ropeHnsi. 3aMepsaroT OSIMHY ydacTka NOMHOW LUMPUHLI,
He umelolero cnefoB nospexaeHun. K nospexaeHuam obpasua OTHOCAT: MOnHoe paspylleHue obpasua,
HabyxaHne n obpasoBaHWe My3blpei Ha ero MOBEPXHOCTWU, a Takke OOyrnMBaHWE U U3MEHEHME 3HAYeHUst
BEMNNYMHbI TBEPLOCTU OOKNagKu.

PesynbTaTbl WCNbITAHUM 3aHOCAT B NOpOTOKON. 3a pes3ynbTaT  WU3MEPEHUMM  NPUHUMALOT
cpeaHeapudMeTUYECKY0 ANMHY YYacTKOB Tpex 00pasLoB, Ha KOTOPbIX OTCYTCTBYHOT Crefbl NOBPEXOEHUN OT
BO3AENCTBMA nNnaMeHu. JleHTa cuyuTaeTca BblOepXaBlUEW MUCMblTaHWe, €ecrnv  ANuHa  OoCTaBLuerocs
HenoBpeXAeHHbIM y4acTKka cocTaBnaeT He MmeHee 30% nepBoHavanbHON AMHbI obpasLa.
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Puc, 7. jlaboparopHaa Moleablay wroiaeHa THIla B;
I — kaMmepa cropanus; 2 — onopiad pamMa; 3 — BCHTHARTOR, 4 — Fa3oXxo[,;
9 -~ ABCPILLL; 6 — BRICOKOHHTCIICHBHAA [A3001%% IOPeHKa;
7 -— METATUTHUYECKAR peufeTka; § — odpazell NeHTn;, ¥ — noacrapka

3. MoaenbHas wWrTonbHA TUNa B

MpuHUMNManbHasa cxema ycTaHOBKM NpeAcTaBneHa Ha puc. 7.

WmeeTca 2 Buga ropenok.

lopenka ansa yskux obpasuoB npeacTtaBndeT coboin popcyHKy € pacxogom rasa 3,5 n/muH. Onsa
LUMPOKMX 0BpasLloB MCNOMb3YIOT TPU ropenku ¢ obwmm pacxogomM rasa 18 n/muH. BTopon Tvn ropenku ans
lWnpoknx obpasuoB (puc. 8) npeacraensieTr cobown kBagpaTt co CTopoHoM 470 MM, M3rotoBrneH u3 Tpyb
anameTtpom 20 MM K mmeeT 52 oTBepcTusa (hOpCyHkM) gmameTtpom 1,5 MM, pasmelleHHble paBHOMEPHO C
warom 50 mMm.
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Puc. 8. lazoean ropenka

PelweTka npegHasHadeHa ons yknagkm M kpenneHus obpasua. LupumHa peleTkn gomkHa 6biTb Ha
10 MM MeHbLUEe WMPUHBI KaMepbl cropaHus, anuHa - 2000 MM. PelleTka U3roToBrneHa U3 yronkoB U CTEPXHEWN
anameTtpom ot 10 go 16 MM, pasMmelleHHbIX Ha paccTosHunM 15 MM gpyr oT gpyra. Ha pelwietke mmerotcs
npucnocobrnenns ansa kpenneHusa obpasua.

YcTaHoBKa coBMeLlaeT (PyHKUUM MogernbHon (nabopaTopHOW) LUTOMNBHU AN UCTbITAHUSA KOHBEWEPHbIX
NEHT Ha roplY4ecTb MOLLHBIM COCPEAOTOYEHHBIM MCTOMHWKOM Tenmna M ANs UCTbITaHWUA NEHT Ha roproydecTb
MOLLHbIM paccpeaoTOYEHHbIM NO NIOWaaM UCTOYHUKOM Tenna (MponaHoBas pelleTka).

MoaroTtoBka oGpa3uoB. [Na UCNbITAHUA NEHT Ha roprYecTb B MOOENbHOW LUTOMbHE FOTOBAT TpU
obpasua 6e3 kpomku 6opta wupmHom 120+-5 MM u anuHon 1200 MM nNornHOM TonwmHbl U ABa obpasua 6e3
KpomKku WwinpuHon 600+-50 mm.

Ha ogHon cTopoHe obpasua HaHOCAT nonepeyHble NUHUK (Hanpumep, MernomM) Ha paccTtosHun 100 Mm
OT Kpas obpasua v gpyr oT gpyra.

O6pasubl Bblpe3aldT U3 rOTOBOW feEHTbl, BblAEPXaHHOW Mocfe ByMKaHu3auuu, a Tawkke nocne
TPaHCMOPTUPOBKU MPU OTpULATENBHON TeMnepaType He MeHee 8 u.

MpoBeaeHne nMcnbiTaHUK. VcnbiTaHUA NPOBOOAT NpU TemnepaType okpyxatwwen cpegbl 20 +- 5°C.
MoaroToBneHHbIN obpasel yKknaablBaloT Ha peLleTKy NMMHUSMU BHU3, 3akpennsioT. PelleTky B kamepe cropaHus

300




yCTaHaBMNMBaOT Tak, YToObl paccTosiHME OT Kpas obpasua Ao Kpast Kamepbl cropaHus 6bino ot 200 go 300 mm.
"openky nog obpasLom ycTaHaBnmBaloT MO ero ocu Ha pacctosHun 50 MM oT obpasua n Ha 50 Mm ganslie
Kpas obpasua.

BkntovatoT BeHTUNATOP. Y Kpas obpasua no ero ocM aHEMOMETPOM U3MEPSIIOT CKOPOCTb BO3AYLLHOMO
notoka. OHa pomkHa ObiTb paBHoW 1,5 m/c. lNMpu HEOBXOAMMOCTM MNPOM3BOAAT PErynvMpoBKYy OPOCCENbHOW
3aCrOHKON, YCTaHOBIIEHHOW Mocre BeHTunsaTopa. 3axuraloT ropernky. M3amepsaioT TemnepaTtypy nnameHu
ropenku, kotopas gormkHa 6biTb 1050+-50°C, n UKCUMPYIOT Bpems Havana nogxuraHus obpasua. Bpewms
nogxvraHns obpasua nNpUHUMaloT NPOMOPUMOHANbHO TOMWMHE NeHTbl. Ha 1 MM TOnWwWHbl NeHTbl - 1 MUH
noaxuraHns, Ho He MmeHee 10 MuH. HabnwopgalT 3a MpPouUeccoM pacnpocTpaHeHus POHTa NramMeHn no
HaMeyeHHbIM CHU3Yy obpasua nNuHuAM. Pacxoq rasza BO BpeMsi NOAKUraHus LWnMpokmnx obpasuos - 17+-0,5 n/MuH,
y3kux - 3,5+-0,5 n/mMuH.

Mo okoH4YaHuUM nomxkuraHua obpasua racaT ropernky u UKCUPYIOT pacnpocTpaHeHue nnameHu.
MpogomkatT HabnwgaTb 3a NPOLECCOM CaMOCTOSTENBHOIO ropeHus obpasua. Ecnu akTMBHOCTL ropeHust
yMeHblUaeTca U obpasel, racHeT, TO (PUKCUMPYIOT BpeMsi CaMOCTOSTENbHOroO ropeHus obpasua u rpaHuuy
nnameHu B MOMEHT 3aTyxaHusi obpasua. Ecnu akTMBHOCTb TOpeHWst He CHWXaeTcsa U (PPOHT nnameHu
pacnpocTpaHsieTcs no obpasuy B rmnybb kamepbl cropaHus, TO Mo ucteveHun 30 MMH CaMOCTOSATENbHOro
ropeHunst obpasLia ero UICKyCCTBEHHO racaT BOAOW UMW OrHETYLUUTENEM, U Ha 3TOM UCMbITaHUS 3akaH4YMBalOTCA.

O6paboTka pesynbtaTtoB. [locne yganeHus ropenkum M OCTbiBaHUS obpasua ero ussnekawT w3
Kamepbl cropaHus. YTOYHAKT rpaHuuy cropaHus 4actu obpasua no XapakTepy paspylleHus u TBepaocTu
0bknagok (MOXHO nonb3oBaTbCs NPUBOPOM ANs usMepeHus TeepaocTn pesuHbl TUP). OnpegensaoT AnvHY
cropesllen 4actu obpasua Mpu CaMOCTOATENbHOM [OPEHMUM W BPEeMS CaMOCTOSTENbHOIMO rOpeHus.
PaccunTbiBaloT CKOPOCTb pacnpoCcTpaHeHNs nnameHu

L
1
—— 100%
L
2
roe L - mnmHa cropeBmelrt yacTtu obpasla B NPOLECCE MNOOXKMIAaHMUSA, MM,
1
L - nonnasa mnuHa obpasua, MM,
2
t - BpeMa CaMOCTOATEJIbHOTO TIOpeHusa obpasua, cC.

PesynbTatbl  MCMbITAHWA  3aHOCAT B MOPOTOKON. PesynbtatoM  uCMbITaHUA  cymMTaeTcs
cpeaHeapudMeTMyecKkas AniMHa yvacTkoB Tpex o6pasuoB wupuHon 120 MM unu aByxX obpasuoB LUMPUHON
600 MM, Ha KOTOPbIX OTCYTCTBYIOT Cneabl NOBPEXAEHWI BCNeaCcTBME BO3OENCTBUS NnamMeHu. JleHTa cumtaeTcs
BblAepXaBLUEN UCMbITaHWE, ecrniv ANMHa OCTaBLLErocsl HeNOBPEXAEHHbIM y4acTka cocTaBnsieT He MmeHee 30%
nepBoHavanbHOM AnuHblI obpasua. [aHHble O AnuHe cropesluen 4actm obpasua npu camocToATENbHOM
rOpEHMK, CKOPOCTU W BPEMEHU WX TFOpeHUs MOryT OblTb MCNOMb30OBaHbl AN pacdeTa 3ara3oBaHHOCTU
aTMocdepbl BbIpaboTkn C KOHBENEPOM BCNEaCTBUE BO3MOXHOIO BO3HMKHOBEHUSA NoXapa Ha feHTe.

TpeboBaHusa 6e3onacHOCTU

B ncnbiTaHun 0bpasuoB NEHT Ha roploYecTb y4acTBYOT HE MEHee [BYX YerioBeK, O3HAKOMIEHHbIX C
WHCTPYKLUMEN MO 3KCNNyaTauun yCTaHOBKM M HAaCTOsILLLEA METOANKON.

MomelleHne ANA UCNbITaHMN LOMKHO ObiTb 060PYAOBAHO BLITSHKHOM BEHTUNAUMEN U cpeacTBamu
noXxapoTyLueHns (NoXkapHbIA TPYGONPOBOA C PyKaBOM, OTHETYLLUUTENMN).

Paboune mecTta onepaTopoB AOMKHbI YAOBNETBOPATE CAHNUTAPHO-TUTMEHUYECKUM TPpebOoBaHNAM.

Mocne npoBeaeHuss ncnblTaHna obpasua nomelieHme HeobXxoaAnmMo TLlaTeENbHO MPOBETPUTL U TOMbKO
rocrie aToro NpUcTynaTh K UCNbITaHMIO crieaytoLlero obpasua.

JcnelTaTesibHAA OPTaHU3aLMa
(Bnank wiaM wTamr)



MpoTokon
MUCNbITaHUSA HA FOPHOYECTb KOHBENEPHOMN NIEHTbI B MoAernbHOM (TabopaToOpHOMN) WITOMbHE

JaTa CBenmeHuA O JIEHTe
YCJioBMA B IIOMEIIEHUN!: N3TOoTOBUTED
Temneparypa, °C IJaTa M3TOTOBJIIEHMUA
OTHOCHTEJIbHAS BJIAXHOCTH, % N naprum n neHTH
PasmMepsl 0OpasLOB KoHCTpYyKLMSA JIEHTE (umpuna, KOJIMUECTBO
MeTonmka MCHBITaHUMN MNPOKJIaAO0OK, TOJIIMHA OBKJANOK)
Ty MCHBEITATEJIbHOM YyCTaHOBKU YcyioBHOe ODOO3HaAUeHMEe JIEHTH
CpoxkM aTTecTaumMm yCTaHOBKU

N [Iponoirxu- | TeMnepa- InvHa Bpewma InvHa CKOpOCTb

obpas- | TeIbHOCTH Typa CI'OpeBIIEN | CAMOCTOS- | HECTOPEB- | pacnpoCcTpaHe-
ua nomxmura- JIaMeHM |4YacCTM [OPM | TeJIbHOTO mero HMSA IJIaMeHH,
HUA, C TOPeJIKH, nomxura- |ropexHms, y4acTka, v/
°cC HUM, MM c MM

1

2

3

BrBogn. CropeBlias 4acTb OOpas3L OB COCTAaBJAET % MX IOJIMHEBL

PyKOBOIUTEJb MCIHHTATENBHOTO LeHTpa (JadopaTopnn) ®. 1. 0.

[lognucy Juil, OPOBOIOMBUINMX MCIBITaHME

®. . O.
®. . O.

MpunoxeHue E

MeToauka ucnbiTaHUA KOHBEWEPHbIX JIEHT Ha roprYecTb MOLHLIM paccpefoTOYeHHbIM Mo nnowagu
MCTOYHUKOM Tenna (NponaHoBasi peLueTka)

MeTopn 3akntoyaeTcs B BO3AeNCTBMN Ha 06pasel] KOHBEWEPHON NEeHTbI BbICOKOMHTEHCUBHBLIM MnamMeHeM
ropenok Ha onpedeneHHolr nnolaan noa)xora C MNPUHYAWUTENbHLIM MOAAYBOM BO3Ayxa C MocredyloLwmm
KOHTPOMNEM COCTOSIHUA HecropeBsLUero y4yacTka obpasiLa nonHomn WMPUHBI.

UcnbiTaTenbHbIM CTEHA U annapaTtypa

UcnbiTaHna obpasuoB KOHBEMEPHbLIX FEHT MpOBOOAT B MOXapHOW Kamepe pAnvHoW 5-10M u
nonepeyHoiM ceveHnem 2,0-4,0 M2, OCHaLLEHHOW BEHTUNATOPOM C Tpybonposodom, obecnevmBarowmm
OBWXeHMe Bo3yxa Co CKOpOCTbio 1,5 m/c.

YcTaHOBKa COCTOMT M3 MeTannuMyeckon peleTkn ANnd yknagkm W kpenneHus obpasua neHThl,
BbINOMHEHHONW B BuAe crorna pasmepom 2,20x1,25 m u BeicoTon 0,35 M. PelueTka M3roToBNSE€TCA U3 Yronkos v
cTepxHen pasmepom 10-16 MM, pasMelLeHHbIX Ha paccTtosHumM 150 MM apyr oT apyra. Ha peweTtke nvmeetcs
npucnocobnenne Ans kpenneHns obpasua. Cxema yCTaHOBKU AN1S1 UCTIbITAHUSA NEHT Ha peLleTke C ra3oBbiMU
(nponaHoBLIMK) roperkamu npeacTasneHa Ha puc. 1.

lopenka (puc. 2), npedcTasnstowas cobon reomeTpuyeckyo urypy B Buae KBagpaTHOM pambl CO
cTopoHon 450 MM, BbiNonHeHa u3 Tpyo gmnametpom 20-25 MM 1M umeeT 52 otBepcTua anameTpom 1,5 mwm,
pa3MeLleHHble paBHOMEPHO ¢ waroM 50 MM. openka pacnonoxeHa Ha BbicoTe 220 MM OT nona.

Pacxog rasa 3amepseTcs poTameTpoM. [ns MUCMbITaHUA UCNONb3YeTCs TEXHUYECKUA npornaH B
GannoHax, KOTOpbl NogaeTcs B rOpenky 4vepes pedyKTOPHbIM KnamaH Mo pykaBy BbICOKOTO OAaBMEHUS C
MUHUManbHbIM BHYTPEHHUM AaMeTpoM 6,3 MM.

[na naMmepeHus CKOpPOCTW BO3AYLLIHOMO NOTOKa B KaMepe CropaHus UCMOSMb3yeTcd aHeMOMETP PyYHON
KpbinbdaTein ACO-3. Pacxop rasa KOHTponupyeTcsa potameTpom tuna PM.



Pa3amepbl 06pasLoB U3MEPSAOT MeTanmMyeckon pyneTkon, a TONWUHY obpasua - WTaHreHuupKynem
PM.

Bpems nogxuraHms 1 ropeHms obpasua permcTpmpytoT CEKYHOOMEPOM TPETLENO Kracca TOYHOCTH.

Ons mM3mepeHusa TemnepaTtypbl MNNaMeHW TFOPEeNnoK MNPUMEHSIOT TEPMOMETP TEPMOINEKTPUYECKUN
rpagyvipoBkn XA ¢ npegenom uamepeHusa go 1000°C n BTOpuYHBIN Npnbop ¢ npegenom mamepeHusa ot 0 Ao
1100°C.

MoproTtoBka o6pasuoB

M3 TKkaHeBOW NEeHTbl MO OCHOBE Bblpe3aloT ABa obpasua aAnvHon no 2 M. LupuHa obpasua gomkHa
ObITb paBHa HOMUHAMNBHOW LUMPUHE NEeHTHI, HO He Bonee 1,25 m.

Ecnu obpasel vmeeT Gonbluyto WKMPKHY, Yem 1,25 M, TO C OQHOW CTOPOHbI OTPE3AT €€ MMULLHIO
YacTb. OguH obpasey UCNbITbIBAETCa Lenukom 6e3 kakmx-nmbo nospexgeHun. Ha gpyroin obpasey, HaHOCAT
NCKYCCTBEHHbIE NOBPEXAEHNS, CXEMa KOTOPbIX NpMBeAeHa Ha puc. 3.

Ha pabouei ctopoHe neHTbl yaanstoT obknagkv B BuAe ABYX MOMOC LWMpWHOM no 50 mm ¢ 06eunx
CTOPOH OTHOCMTENBHO OCK NEHTbI: OfHa nonoca - nNo 6opTy NeHTbl, Apyrasi - Ha paccTosiHMn 200 MM OT ocu
NEHTHI.

Kpome TOro, Ha pacctosHum 150 MM OT TOpua NeEHTbl NEepneHAMKYNsApHO OCU AenalT CKBO3Hble
Hagpesbl AnvHon 150 MM 1 WMpUHON He Bonee 10 MM.

M3 pe3nHOTpOoCoBOM NEeHTbI BbipyOaloT oanH obpasel, Tex e napamMeTpoB U UCMbITaHUsI NPOBOAAT Ha
uenown neHTe 6e3 HaHeCeHUs UCKYCCTBEHHbIX NOBpexaeHun obknagok. Ha ogHon ctopoHe 06pasuoB HaHOCAT
nonepeyHble NHUK (Hanpumep, Menom) Ha paccTosiHum 100 MM OT Kpasi obpasLa 1 Apyr oT apyra.

O6pa3supl Bblpe3alT 13 roTOBOW NEHTHI, BblAEPXXaHHOW Nocre ByrkaHW3auum He MeHee 8 4, oTcTynas
OT KOHLLA NEHTbI He MeHee 1 M.

Jo ucnbiTaHna obpasubl crnegyeT BblAepXuBaTb B MPAMOMMHEAHOM COCTOSIHUM B TedeHue 24 4 npu
TemnepaTtype 20+-5°C.
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Puc. 1. CxeMa YCTAHROBKH 115 WCNLITAHKWSA JIEHT HA PEUIETKE C THZ0BRIMM
(MpONAHOBLIMU) I'OPEKAMUK
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Puc. 2. Taszosas {nponadonast) ropeika

MpoBeaeHue UcnbITaHUi

OG6pasel, NeHThbl yKnaabiBaloT Ha peLlleTky 1 3akpennatT. BknovaoT BeHTunaTop. Y kpaa obpasua B
ero cpegHen 4yactM aHEMOMETPOM U3MEPSIOT CKOPOCTb BO3AYLUHOrO MOTOKA, KOTOpasd AoSbkHa ObiTb paBHON
1,5 m/c. MNpn HeobGXOANMOCTU MPOU3BOAAT €€ PEeryrnupoBKy A0 HEOOXOAUMOWN BENUYUHBI. 3aXUratoT roperky.
M3amepsatoT TemnepaTypy nnameHu ropenkm un GUKCUPYIOT Bpems Hayana nompkora obpasua. Bpewms
nogpkuraHns obpasua NpMHMMAalOT MPONOPLMOHANbHO TOMNWMHE NeHTbl. Ha 1 MM TONWMWHBI NeHTbl - 1 MUH
nogXuraHnga, Ho He meHee 10 MUH.

Pacxon rasa Bo BpeMsi ropeHus ropenku B tedeHne 10 MvH gormkeH coctaenate 1,3+-0,05 kr, 4To B
nepeeoge Ha 06BEMHbIN NOTOK cOOTBETCTBYET 3,863 M3/4. [Nocne oTknoveHns ropenkn UKCUpYOT BpeMs ee
OTKINOYEHNsT 1 (N0 MEeTKaM) ANUHY CropesLUer YacTn obpasua B npouecce NOgXuraHMsa U nocrie OTKNHYEHUs
ropenku. Habntogaetca camocTosTenbHoe ropeHve obpasua [0 ero 3aTyxaHuss U duKcupyeTcs Bpems
npeKpaLLeHnsi FopeHus.
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f L OroieR1Le 10 TKAHEBOTO KapKaca
nomaocel Ha patoueii cTopoHe TCHTE

Puc. 3. CxeMa galleccH WIS HCKYCCTREHHEBIX NOBPEKACHHEA Ha ¢Opa3cL ACHTbL

O6paboTka pe3ynbLTaToB

Mocne yaaneHus ropenku, NPekpaLleHns ropeHnst U TNEeHWs NEHTbI NMPOM3BOAAT 3aMepbl HECTOPEBLLIEro
yyacTka NeHTbl C TOYHOCTbIO A0 10 MM MO Xapakrepy paspylleHVss U TBepAoCTU OBKMNadoK MeHTbl (MOXHO
onpenensaTs NpUGOpPoOM Ans U3MepeHUs TBepaocTn pesuHsl TUP). OnpeaensioT HanuyMe yyacTka NeHThbl, Ha
KOTOPOM MO BCe ee LUIMPUHE OTCYTCTBYIOT Criefbl NOBPEXAEHUIA, TO €CTb TPELLMHbI, My3blpu, B3AYTUS U MecTa
C MOBbILLEHHOW TBEPAOCTbIO 0bKNagok. OnpedensoT ANWHY CropeBLUEe YacTi obpasua Npyu caMoCToSTeNIbHOM
ropeHun U BPEMSI CaMOCTOATENbHOrO ropeHusl. PaccumTbiBalOT CKOPOCTb PacrpoCTPaHEHWUs nrnameHu npu
CaMOCTOATENbHOM ropeHUn

L - L
2 1
V = , wmM/ c,
t
roe L - mnmHa cropeBmelr yacTtu obpasla B NPOLECCE MNOMXKMIAaHMUSA, MM,

1
L - nonHasa mnmMHa cropesBmel yacTu obpasua, MM,

2
t - BpeMs CaMOCTOSTEJILHOT'O TOpeHusa obpasua, C.

PesynbTaTbl UCNbITAHWUI NEHTbI 3aHOCAT B NpoTokor. Popma NnpoTokona npunaraeTcs.

INleHTa cunTaeTcsa BblgepXaBLUENn UCMbITaHWUS, €CNK OCTancsa Ha KaxaoMm 13 obpasLoB Lernblin y4acTok
MOMHON WNPWHbI (6€3 Hanuuns Kaknx-nmbo noBpexaeHnii).

[daHHble 0 AnvHe cropesllen YacTn 06pasLOoB MPU CaMOCTOSATENBLHOM FOPEHNN, CKOPOCTb N BPEMS KX
ropeHnss MoryT OblTb MCMOMb30BaHbl AMS pacyeTa 3ara3oBaHHOCTU aTMocdepbl BbIpabOTKM C KOHBENEepOM
BCNeACTBME BO3MOXHOIO BO3HUKHOBEHMWS NoXapa Ha neHTe.

TpeboBaHusa 6e3onacHOCTU

B ucnbitaHum o6pa3uoa JNNIEeHT Ha roproyecTb y4acCTBYHOT HE MeHee OBYX 4esioBeK, O3HaKOMIIEHHbIX C



WHCTPYKLUMEN MO 3KCNNyaTauun yCTaHOBKM M HAacCTOSLLLEN METOANKON.

MomelleHne ANA UCNbITaHMN LOMKHO ObiTb 060PYAOBAHO BLITSHKHOM BEHTUNAUMEN U cpeacTBamu
NoXapoTYLLEHUS - NOXaPHbIA TPYOONPOBO C PYKABOM, OFTHETYLUUTENMN.

Pabo4yee mecTo onepaTtopa OMKHO YOOBMETBOPATb CAHUTAPHO-TMIIMEHNYECKUM TpeboBaHMAM.

Mocne npoBegeHnsa mcnbiTaHUss obpasLioB NOMeLLEHNE HEOOXOAMMO TLLATEMNBHO MPOBETPUTL U TOMbKO
rocrie aToro NPUCTynaTh K UCMbITAHMIO CreayoLmnx obpasLos.

JcnelTaTesibHAA OPTaHU3aLMa
(Bnank wnM wTamr)

MpoTokon
MCNbITaHUA KOHBEWEPHbIX JIEHT HAa FOPHYECTb MOLHbLIM paccpeAoTOYEeHHbIM MO NyowWwaan UCTOHYHUKOM
Tenna (nponaHoBas pelueTKa)

CeemeHusa O JIEHTEe
V3TOTOBUTEID

IJaTa M3TOTOBJIEHUA
N naprum n neHTH

IaTa
YCJIOBMA B IIOMEIEHUM.
Temneparypa, °C
OTHOCHUTEJIbHAA BJIQXHOCTh,

%

Pas3mMepsl 0OpasLOB KoHCcTpykumus JeHTH (umpuHa, KOJIMYECTBO
MeTomnka MCIBITaHUN MNPOKJIAAO0OK, TOJIIMHA OBKJANOK)
Tyl MCHBEITATEJIbBHOM YyCTaHOBKU YCcJyioBHOe ODOO3HAUeHMEe JIEHTH
CpoxkM aTTecTaumMm yCTaHOBKU
N o6- |Pasmepn |IIponmossku- | InvHa [lonHasa Bpewma CkopocTh |Hanmnuume
pasua|obpas3ua |TeJlbHOCTE |CIOpeB- OJIVHa CaMoCTO- | pacnpocCT- (%)
B 0 x IOIXMTa- men CTOpEeBIIel | ATeJIbHO- | paHeHusa |Hecrope-
I 0, mm HUA, C yacTu B JacTu To JIaMeHu BLIETO
npouecce| obpasua |IopeHus V, mM/ c |oTpeska
nomxura- | | _2, MM t, c o BCel’
HUSA MPUHE
[ 1, mm JIEHTEH
1
2
PyKOBOIUTEJb MCIHHTATENBHOTO LeHTpa (JadopaToprn) ®. 1. 0.
Homnmucy Jul, IOPOBOOUBIINMX MWCIIBITaHUE ®. . O
®. . O

MpunoxeHue X
MeToauka onpeaeneHns paspbIBHOW MPOYHOCTU CTbIKOBbIX CO€AUHEHUN KOHBEMEePHbIX NIeHT

MeToauka npedHasHavyeHa [ANA ONpedeneHns paspbiBHON MPOYHOCTM  CTLIKOBLIX COEAUHEHUI
(MexaHN4YecknX pa3beMHbIX U HEepa3beMHbIX CTbIKOB; CTbIKOB, BbIMOMHEHHbIX METOAOM XOMNOAHON U ropsyen
BYMKaHM3aLUuKM), a Takke pas3pbiBHON (arperaTHoi) NPOYHOCTY LIEMNOMN NEHTbI MPU CTaTUYECKOM Harpy>KeHuu.

O6opyanoBaHue u cpeacrea U3MepeHus

McnbiTaHua NpoBOOAT Ha CTaHAAPTHbIX TFOPU3OHTamNbHbIX paspbiBHbIX MalUMHaX, MNO3BOMSALLMX
paspblBaTb MMOCKME KOHBEMWEPHbIE NEHTbl C TKAHEBbIM U PE3UHOTPOCOBLIM TATOBbIM CEPOEYHUKOM MOSTHOM
TONWMHBLI M1 obpasubl NEeHTbl WUpuHOM He MeHee 500 mM. PaspbiBHble MalUMHbI MOTYT ObITb OCHAaLLEHbI
pasnUYHbIMKM  TUMaMnN 3aXUMHbIX YCTPOMCTB AN yAepXaHua obpas3uoB neHT 6e3 wx "BbinonsaHus"
(BbITArMBaAHNS) M3 3XMMHBLIX YCTPOWCTB MO Mepe HapacTaHus CTaTUYEeCKOW Harpys3kM OO0 MNOSIHOro paspbiBa
obpasua.

CKOpOCTb NepeMeLLEHNS 3aKMMHOIO YCTPOMCTBA A0SMKHa cocTaBnaTb 60-100 MM/MUH.

Harpyska Ha obpaseL, neHTbl, BNMOTb OO €e pa3spbliBa, (PuKCUpyeTCs BU3yaribHO MO CTPENnoYHOMY



AVHaMOMETPUYECKOMY YCTPOWCTBY UMW PEMUCTPUPYIOLLMM NPUMBopOoM.

Ona 3amepa rabapuTHbIX NapameTpoB 0GpasLoB NEHT UCMOMb3ylT CTaH4apTHbIE M3MepUTESbHbIE
TIMHEVKM, PYNeTKN U WTaHreHUUpKynu. CocTaBnsoT 3CKU3HbIM PUCYHOK UCMbITbIBaeMoro obpasia ¢ ykazaHuem
pa3MepoB CTbIKa, TUNa CTbika, paboyei AnvHbI 0bpasua U ero LMPUHLI, KOTOPLIN SBMSIETCA COCTaBHOM YacTbio
npoTokona McnbiTaHuit. Mo kpasiM 3axBaToB MpY HEGOSBLLOM Harpy>KeHU HaHOCAT MenoBble NMHUM, KOTopble
onpeaensitoT BO3MOXHOE BbiNonaaHue (BbITArMBaHUE) UCTbITLIBAEMOro o6pasLa U3 3aXKUMHbIX YCTPOUCTB, Alls
CBOEBPEMEHHOV KOPPEKTVUPOBKM YCUNUS 3aXkaTusl B HIX oGpasua.

Mopsaok noaAroToBku o6pasLoB

M3 uenon KoHBENEPHOW NeHThI Bbipe3atoT ABa obpasua ona onpegeneHns ee paspbiBHOW NPOYHOCTU U
OBa obpasua gns CTblkoBoro coeauHeHus. LnpuHa obpasuyoB gomkHa 6biTb He MeHee 500 mm 6e3 yyeTa
LWMPUHbI BopTa (KkoTopbI cpe3aeTcs). [AnunHa ncnbiTbiBaeMbix 06pasLioB MOXET ObITb pasfiMyHa B 3aBUCMMOCTHU
OT TUMNA 3aXWUMHbIX YCTPOWCTB Pa3pbiBHOM MalUWMHbLI, OOHAKO MpuM 3TOM Heobxogumo cobniodaTtb ycroBue -
AnvHa paboyero ydacTtka obpasua (pacCTosiHUE Mexay Kpasmu 3aXMMoB) JOMKHa OblTb GonblLle Tpex LWNpUH
obpasua, To ecTb He MeHee 1500 mm (puc. 1).

O6wasa gnvHa obpasua NeHTbl cocTaBnsaeT

| = | + (21) =1 (100 + 100) + (21), vy,
obp prab 3ax cT 3ax
roe | - obwasa mJmuHa ofpasua, MM,
obp
| - pabouasa miamuHa ofpasua, MM,
prab
I - mnuHa obpasua, 3arnacCcoBaHHAS B BaXUMMHOE YCTPOMCTBO pPas3pBBHOM
3ax
MalIMHEL, MM,
I - IJIMMHa CTBIKOBOI'O COeIVMHEHNMHI, MM.
cT

OnuHa cTbika yKa3blBaeTCcAaA 3aBOAOM - WU3IrotoBUTENEM NEHTbl WUnn 6epeTc;| B COOTBETCTBMUN C
PyKOBOp.CTBOM no aKkcnnyatauun nog3eMHbIX NNEHTOYHbIX KOHBeI;IepOB B YronbHbIX N CnaHuUeBbIX WaxTax (1995

r.).
BblpesaHHble 00pasubl nepea NpPOBEOEHMEM UCMbITAHUA BblAEpXUBAKOT He MeHee 12 4 B
NPSAMONUHENHOM COCTOSIHUM Npu Temnepatype 20+-5°C.

MeaxaHu4SCKIE CThIK
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Puc. 1. Gbpazen Jeuthl

MpoBeaeHue UcnbITaHUi



OGpasel, NeHTbl MOMELLaloT B PaspbiBHYI0 MallnHy, KOHLbI O6pasua 3akpennsioT B 3aKUMHbIX
YCTPOMCTBAaX M Y BHELUHWX KPOMOK 3a)KMMOB MPOBOAAT MENOM KOHTPOIMbHble nonepeyHbie NUHUM Ha ero
NOBEPXHOCTU AN KOHTPONSA BO3MOXHOrO BbiMonsaHusa obpasua U3 3axsaTtoB. Kaxabiii obpasel, 4oBOAUTCA A0
pa3pbliBa.

O6paboTka pe3ynbLTaToB

PesyanaTu UCMbITAaHWA 3aHOCAT B NPOTOKOI. Onpe/J.enmoT cpe/J.HeapMcbmequeCKwe 3Ha4YeHnq
MeXaHU4YecKomn MPOYHOCTU CTbIKOBOro cCoeUHEeHUA ”n paspuBHoﬁ MNPOYHOCTU NNEHTbl, a TakKkKe COOTHOLleHue
Mexay HAMU B NpoueHTax.

JleHTa cuutaeTtcs Bblp.ep)KaBLLIelZ ncnbiTaHme, ecnn ee paspbiBHaA (arperaTHaﬂ) NPOYHOCTb HE HUXe
yKa3aHHOIZ 3aBOAOM-U3roToBuUTENEM, a NPOYHOCTb CTbIKOBbIX COEANHEHUN HE HUXKe HOpMUpPYyEeMbIX 3HAYEHUN.

TpeboBaHusa 6e3onacHOCTU

K npoBedeHuto UCMbITaHU JoNycKaeTCcsl He MeHee ABYX YenoBekK, 03HAKOMIEHHbIX C MHCTPYKLMSIMU NO
TexHuMKke 6e30MacHOCTM M MPOMbILLIIEHHON CaHMTapUK C COOTBETCTBYHOLLEN OTMETKOW B XXypHare Mo TeXHUKe
©esonacHocTu.

MomelleHe ANs uUchbiTaHUI obopydyeTcs BbITSXKHOW BEHTUNSUMEN, NEepBUYHBIMU cpedcTBaMu
noXxapoTtywweHnss  (YrmekncnoTHble  WUNU  MOPOLUKOBbIE  OTHETYLUUTENM, MNecok) W CBETUIIbHMKAMWU,
obecneymBalOLUMN  XOPOLLYKD BUAMMOCTbL Mpouecca MUCMbiTaHui. 3anpewaetcs MNPUMEHEHNE MNEHHbIX
OTHETYLUUTENEN N BOAbI.

OnekTpoobopyaoBaHue JOMKHO ObiTb 3a3eMIIEHO.

Bo Bpemsi ncnbiTaHun 3anpeLaeTcs NpubnmkaTbcs K 3aKMMHbLIM YCTPONCTBAM pa3pbiBHON MalUWHbI Ha
paccTodHne MmeHee 2 M.

Ha paboyem mecTe O0MmKHbI ObiTb MeANUMHCKas anTevka M MHCTPYKUMS Mo TeXHUKe GesonacHocTu, a
TakKe aKCnnyaTaumoHHast MHCTPYKLMS paspbiBHOM MaLLMWHBI.

JcnelTaTesibHAA OPTaHU3aLMa
(Bnank wiaM wTamr)

MpoTokon
onpeaeneHNa MexXaHM4eCKon NPOYHOCTU CTbIKOBLIX COeAUHEHUN KOHBENEPHOW NEHTbI

IaTa

YCJIOBMA B IIOMEIEHUM.
Temneparypa, °C
OTHOCUTEJIbHAA BJIAXHOCTh,

CeenmeHusa O JIEHTe
V3TOTOBUTETD

IJaTa M3TOTOBJIEHUA
N naprum n neHTH

%

Pasmeps 06pasLoB KoHCTpyKLUMS JIEHTEH (mmpMHa, KOJIMUECTBO
MeTonoMka MCIIEITaHUN MNPOKJIaAO0OK, TOJIIMHA OBKJANOK)
Tun MCHBEITATEJIBHOM YCTAaHOBKU YciyoBHOe OOOBHaAUeHUE JIEHTHL
CpokM aTTecTaumMm yCTaHOBKU
N o6pasua PasmepH Bun PaspriBHaA MexaHnueckasa
obpasua, M| CTEIKOBOTO IIPOYHOCTb IPOYHOCTH
M COeIIMMHEeHNHA uenoﬁ JIEHTHI, CTBEIKOBOTI'O
(xosmmuecTso |H/ MM mmpmHEL coenuHeHud,
U TUN CKOOH) obpasua H/ MM mmpUHEb
Obpasubl L1eJIOM JIEHTHL
1. X X
2. X X
ObpasLel CTEIKOBOT'O
COeIVMHEeHMH.
1. X




2. X
BLIBOI. paspelBHAA [POYHOCTL  JIEHTEH H/ v, NPOYHOCTB CTHKOBOTO
CoenVHeHnd % paszpLIBHOM MPOYHOCTY JIEHTH
PyKOBOIUTEJb MCHHTATENBHOTO LeHTpa (JadopaToprn) ®. 1. 0.
[Momnucy Jul, OPOBOOUBINMX MWCIIBITaHUE ®. . O
®. 1. O

MpunoxeHue 3

MeTtoauka onpegeneHusa MHOekKca pacnpocrtpaHeHnsa nnaMmeHun

HasHauyeHue u o6nacTb NpUumMeHeHUs

McnbiTanus npoBOAAT AOnd onpeneneHna ropr4vyectn B na6opaTopHoﬁ LWTONIbHE TpyAHOCropaembIX
PEe3nHOTPOCOBbLIX N PE3NHOTKaHEBbIX KOHBeVIeprIX NEeHT.

CpeacTtBa ucnbiTaHUN

[na npoBegeHns UcnbiTaHUN NCMOMb3YIOT NabopaTopHyo YCTaHOBKY KOHCTpykuun BHUAUIMO MB[ P®
(puc. 1).

Mopsaaok noaAroToBku o6pasLoB

[na vcnbiTaHniA NCNonb3yloT NSATb 00pasLOoB PE3NHOTKAHEBLIX Y PE3MHOTPOCOBLIX NEHT ANuHON 320+-
2 MM, WNpUHOW 140+-2 MM 1 (pakTUYECKON TOMLLUHON.

O6pasubl Bblpe3aloT U3 roToBoW feHTbl, OTCTynas oT 6opTa He MeHee Yem Ha 100 MM K OT KOHUa
NeHTbl He MeHee Yem Ha 1 M. [Nepen nposedeHveM UCMbITaHW 06pa3ubl BblAEPXKMBAOT HE MeHee 12 4 B
NPSAMONUHENHOM COCTOSIHUM Npu Temnepatype 20+-5°C.

MpoBeaeHue UcnbITaHUi

Ha obGpasue pasmevatoT KOHTpOmbHble yvacTku anvHon 30+-1 mm. O6pasel neHTbl 3akpennswT B
JepxaTtene W YycTaHaBnuBalT Meped pagvaumMoHHOW naHenbil. HarpeBaloT paguaumoHHYO  NaHenb,
obecneymBas NMNOTHOCTb TEMMOBOrO MOTOKA Arfsl NEpPBOrO KOHTPOMbHOro y4vactka 32+-3 kBTt x m(-2), ans
BTOPOro KOHTPOrbHOro yyactka 20+-3 kBT x M(-2) 1 onsa TpeTbero KOHTPonbHOro yyactka 12,0+-1,5 kBT x mM(-2).

3axwuraloT 3anarnbHyl0 ropernky WM noaBOAAT ee Tak, 4Tobbl paccTtosiHue oT TpyOku ropenku Ao
NnoBepxHOCTM 0bpasLa cocTaBnsano 8+-1 mm.

UcnblTaHua npoBogAaT OO MOMEHTa MnpekpalleHust pacnpocTpaHeHust MrnamMeHu Mo MOBEPXHOCTU
ob6pasua.

B npouecce ncnbiTaHWi onpeaensioT:

BpeMs OT Havara WUCMblTaHA 40 MOMEHTa NPoXoXAeHUs (OPOHTOM MraMeHn HyrneBon oTMeTkn Tay_o,

BpeMsi NpOoXoXxaeHNst PPOHTOM MiaMeHM i-ro y4acTka NoBepxXHocTn obpasua Tay i, C;
paccTosiHue L, Ha KOTOpoe pacnpoCTpaHUNCS OPOHT NIiaMeHn, MM;

MakcuMMarbHylo TeMnepaTypy AbIMOBbLIX ra3oB t_max, rpag.C;

BpeEMSA OT Havana UcnbITaHusa 40 OOCTMDKEHUSA MaKCUManbHOW TeMnepaTypbl Tay_max.
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! ' Pue. 1. CxeMa YCTAHOBKY 119
C ) OApeaeASHHS HHACKCA
pacnpocTpaHCHUA TIAAMEIH:
/ — crofika ¢ Repaarehed obpamia
[ - 2 — SNEKTPHTECKAN HIHALLMONITNAY
wio” LEeNb; 3 lLbIAH FapeiKa

4 — TEpPMOSTEKTPHUYCCKUEH
Ipcabpa3oBaTeh N5 3aMepa
TEMIIEPATYPHL TIPOLYKTOB TOPEHH;
A % — BRITAXKHON 30HT AT cBopa

r/ \ VAANCITHA TTROJVKTOB [OPE! iM%

O6paboTka pe3ynbLTaToB

[na kaxgoro obpasLa BblMUCASIT MHOEKC pacnpocTpaHeHusa nnamenu (1) no coopmyne



0,01158 ]

I = (i‘mx -1, )(rnm ~-T, )(l + 0,2L) —

Ty =1 T
rae 0,0115 — pasMmepHsiii koaddument, Br;
0,2 — pasMepHbIi KO3 puuMeHT, C-MM™';
f — TEITOBON KOIMPULUMCHT YCTAHOBKH,

3a MHAEeKC pacnpocTpaHeH s NaMeHn NpUHUMaloT cpeaHeapuMeTNYECKoe 3HaYeHe UHAeKca NATu
UCMbITaHHbIX 06Pa3LioB.

Mo BenuuMHe MHOEKCca KOHBENEPHbIE NEHTbI KnaccuuumupyoTes Ha:

He pacnpocTpaHsiioL e nnams no NoBepxHoCTy - i = 0;

MeaJIEHHO pacnpocTpaHsoLLMe Niams No NoBEPXHOCTU - i 4o 20 BKMIOYNTENBHO;

GbICTPO pacnpocTpaHsioLLMe NramMs Mo NOBEPXHOCTY - i cBbilwe 20.

TpeboBaHusa 6e3onacHOCTU

K npoBeaeHuo UcnbITaHWI AONyCKaeTCa He MeHee ABYX YenoBeK, 03HAKOMIEHHbIX C MHCTPYKUMSMUN MO
TexHUke 6e30MacHOCTM N NPOMBILMIEHHOW CaHUTapMM C COOTBETCTBYHOLLEN OTMETKOW B XXypHane no TEXHUKe
©e3onacHocTu.

MomelleHne ANA UCNbITaHMN LOMMKHO ObiTb 060PYAOBAHO BLITSHKHOM BEHTUNAUMEN U cpeacTBamu
noXapoTyLueHnsa (YrnekUCroTHbIN OrHeTylwmnTenb, necok, acbectoBoe opesno). [lonb3oBaTbca BOAOM AN
TYLLEHUS NOXapa 3anpeLLaeTcs.

MpegenbHO gonycTMMas KOHLUEHTpaunUs NpoAyKTOB CropaHusi B NOMELLEHUN He AO0ShKHA MpeBblaTh:
CO - 20 mr/m3, HCI - 5 mr/m3.

Paboyee wMecTO [OMKHO yOOBNETBOPATb TpeboBaHMAM 3nekTpobe3onacHoOCTM UM CaHUTapHO-
rMrMeHnYecknuM TpeboBaHmaM.

JcnelTaTesbHAA OpPTaHU3aLMa
(Bnank wiaM wTamr)

MpoTokon
onpefeneHns NHAEKca pacnpocTpaHeHus nnameHu B nabopaTropHOM LITOSMbHe

Hara, CBeneHMa O JIEHTE!
YCJoBMSA B IOMEIEHUM. M3rOoTOBUTEIE
Temneparypa, °C__ JlaTa M3TOTOBJIEHUSA
OTHOCKTEsIbHASA BiaxHocTb, % N naprum u JeHTH
Pasmepn ofpasuos___ KoncTpykuusa JneHte (umpwuHa, KOJIMYECTBO
MeTomukKa MCHOEITaHMMA__ NPOKJIALOK, TOJMHA OOKJIANOK) _
TUIl MCIHBEITATEJIbHOM YyCTaHOBKM____ YCJOBHOe OOO3HadYeHMe JIeHT®e
CpoKM aTTecTauuy yCTaHOBKN
N Paszmepsr Temneparypa Bpewmsa, c InuHa VHOoexc
n/n |obpasua, |memoBEx TasoE, Ccropes- |pacnpocT-
MM °cC [lpoxoxneHne QPOHTOM [UIAMeHM |- o ydacTka |IJocTuke- mero paHeHms
HNSA ydJacTka, rnjaMeHu
t _max MM
Hada- |Maxcu- 0 1 2 3 4 5 6 7 8 9
JbHaA |ManbHaS
3HauYeHre TEeNJOBOTO KO3QduIMeHTa yCTaHOBKM OeTa = | _cp =
IpuMeuaHre
PyKOBOIMTENEb MCHHTATENbHOTO LeHTpa (snaboparopwm) & M.O.__

s

Hoonucy Jml, OPOBOOMBUINMX MCIHTAaHME o. 1.
2. 1. O




MpunoxexHue U

MeToauka onpepgeneHusa Temnepartypbl camoBocniaMmeHeHns KOHBeﬁeprIX NeHT

HasHauyeHue u o6nacTb NpumMeHeHUs

UcnbiTaHua npoBogdATcs Afs onpeneneHus TemnepaTtypbl CamMOBOCMIAMEHEHUS TPYAHOCTOPaeMbIX
PE3MHOTPOCOBbIX U PE3NHOTKaHEBbIX KOHBEMEPHBIX NEHT, a Takke TEMNNOCTONKUX KOHBENEPHLIX NEeHT.

B pesynbTate WCMbITaHWA oONpedensioT TemnepaTypy CaMOBOCMIIaMEHEHVS -  HaVMEHbLUYHO
TeMnepaTypy OKpyXalollen cpenbl, NMpU KOTOPOM B YCMOBWSIX CreumanbHbIX UCMbiTaHwii HabnogaeTcs
camoBoOCNIaMeHeHVe BeLlecTBa. TemnepaTypa CaMoBOCMIaMeHEHS! ONPeAENSETCs C TOYHOCTbIO +-5°C.

CpeacTtBa ucnbiTaHUA

Cxema ycTaHOBKM NS onpedeneHns TeMnepaTypbl BocnnameHeHns neHTbl npuBedeHa Ha puc. 1.

YcTaHOBKa COCTOUT U3 CriegyoLLnX 3N1IeMEHTOB:

COOCHbIX UMnMHApoB 1 M3 KBapueBOro crekna C BHYTpeHHUM anameTpom 80+-3 MM u 101+-3 mm
BbicoTON 240 MM;

cnuparnbHbIX anekTpoHarpesaTternen 2 obLlen MOLWHOCTLI0 He MeHee 2 KBT, nossonsiowmx co3fgasatb
TemnepaTypy paboyein 3oHbl 600°C 3a Bpems He 6onee 40 MUH;

TennonsonsunoHHoro Matepuana 3;

aepxatensa obpasua 4, BbIMNOMHEHHOrO B BWAE MeTanimnyeckon TpyOkM M3 KapOCTOMKOW cTanu C
NpUBapeHHbIM B HWKHEN 4YacTu Komnbuom AvameTpom 49,0+-0,6 MM AN pasMeLleHus KoHTenHepa C
ncnblTyemMbiM obpasuom;

KOHTEMHepa C wuccriegyembiM obpasuom 5 aguameTtpom  45+-1 mm, Bbicoton 18,0 -0,4 mm,
BbINOMHEHHOro 13 ctanbHOM CETKU UM nNucTa TonwmHon He 6onee 0,5 MwM;

namuHaTopa M3 XapOoCTOMKOW cTanu 6 B (hopMe KOHyca BEPXHUM OUaMETPOM <= 78 MM, HVKHUM
anameTpom <= 11 MM 1 gnuHon 500+-5 MM Ons nogaynm ecTeCTBEHHOrO MOTOKa BO3gyxXa B PeakUMOHHYH
Kamepy;

TEepPMO3neKTpuyecknx npeobpasosartenen 7 n 8 ¢ AuamMeTpom TEPMOINEKTPOJO0B He MeHee 0,5 MM ans
perucTpaumm U perynupoBaHus TemnepaTypbl C NOrpeLHoCTbI0 u3amepeHus He 6onee 0,5%. MNpeobpasoBaTtens
7 crnyxkvT ansa nsMepeHus Temnepatypbl obpasua, a npeobpasoBaTtens 8 - AN KOHTPONSA TemnepaTypbl neyu;

3epkana 9 anga HabnogeHus 3a 06pasLOM BHYTPU KaMepbl;

cekyHgomepa 10 no TY 25-1894.003-90 ¢ norpeLHocTbo0 n3mepeHns He bonee 1 c.
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Prc. 1. YcraHosKa A15 oNpeneieHUs TEMOEPATYPh
BOCILTAMEHAEMOCTH KOHBEHEPHBIX TEHT

Mopsaaok noaAroToBku o6pasLoB

M3 TkaHeBbIX NeHT NPUroTOBMAIT YeTblpHaaLUaTb 06pasLoB Maccol 3 r. CeMb 06pasLioB Bbipe3aloT U3
nonepeyYyHoro cevyeHnst NeHThbl NOMHONM TOMNWWHBLI, @ CEMb - U3 BEPXHel 0BGKMNaaKu NeHTbI.

M3 pe3nHOTPOCOBbLIX NEHT rOTOBAT YeTblpHaguaTh 00pa3uoB MOMHOM TOMLWMHBI, Bbipe3aHHbIX Mexay
Tpocamu maccom 3 T.

O6pa3sLbl Bblpe3aloT M3 MEeHTbl, OTCTynas He MeHblle YeM Ha 100 MM oT GopTa NeHTbl U He MeHbLue
4yeM Ha 1 M OT KOHL|a NEHTHI.

Mepen npoBegeHneM UcnbITaHU 0Bpasubl BolAepkusaT He MeHee 12 4 npu Temnepatype 20+-5°C.
MpoBeneHne NcnbITaHUN

HarpesatoT pabouyto kamepy ao temnepatypbl 300°C.

Mocne ycraHoBkM B paboyelt kamepe CTauMoHApHOro TeMMnepaTypHOro pexumMa, onpeaenseMoro rno
NMOCTOAHCTBY NOKasaHUM ABYX TEPMOINEKTPUYECKUX npeobpasoBaTenen, nomellaT obpasel, B KOHTENHEP U
onyckalT BHYTpb kamepbl. HabrnogatoT 3a 06pasLioM ¢ NOMOLLbIO 3epkana.

Ecnu npu 3apaHHON TemnepaType MWCnbiTaHMA HabniogaeTcda camoBocnnameHeHue obpasua, To
TemnepaTtypy noHwkarT ¢ warom 50°C, B NpOTMBHOM crny4dae Temnepatypy paboyelrt kamepbl MOBbILLAT C
warom 50°C.



OpHOBpEMEHHO C onpedenieHMeM TemnepaTypbl CaMOBOCMIIAMEHEHUS OMpedensioT Temnepartypy
Hayarna TepMMYECKOro pasnoxeHus obpasua (Mo BbigeneHuo asiva).

MeToOooM nocneagoBaTenbHbIX MNPUOMNMKEHUIA oOnpedensioT MUHUManbHYl0 TemnepaTtypy paGoden
kamepbl, NPy KOTOPOI 06paseL, camoBocnaMeHsieTcs (B 3epkane HabnogaeTcs NnosiBneHne nnameHu).

O6paboTka pe3ynbLTaToB

PesynbTaTbl ucnbiTaHus obpasuoB MNeHT 3aHoCAT B NpoTtokon. PekomeHgyemas dopma npoTokona
npunaraeTcs.

3a Temnepatypy camoBOCNIaMeHeHUs NeHTbl NPUHUMalOT cpegHeapudmMeTuyeckoe Tpex Temneparyp,
npu KoOTopbIX HabrnogaeTca camoBocnaMeHeHne Tpex obpasuoB. [lony4veHHble 3HadeHus TemnepaTtypbl
CaMOBOCMNaMeHEHNS OKPYIMAOT ¢ TOYHOCTHIO A0 5°C.

JleHTa cunTaeTcs BblgepXKasLLen UcnbiTaHWe, ecnun TemnepaTypa npesbiwaeT 300°C.

TpeboBaHusa 6e3onacHOCTU

K npoBeaeHuo UcnbITaHWI 4OMNycKaeTca He MeHee ABYX YenoBeK, 03HAKOMIEHHbIX C MHCTPYKUMSMA MO
TexHUke 6e30MacHOCTM N NMPOMBILMIEHHONW CaHUTapMM C COOTBETCTBYHOLLEN OTMETKON B XXypHane no TEXHUKe
©e3onacHocTu.

MomelleHne ANA UCNbITaHMN LOMKHO ObiTb 060PYAOBAHO BLITSHKHOM BEHTUNAUMEN U CpeacTBamu
noXapoTyLueHnsa (YrnekUCroTHbIN OrHeTylwnTenb, necok, acbectoBoe opesno). [lonb3oBaTbcAa BOAOM AONA
TYLLEHUS NOXapa 3anpeLLaeTcs.

MpegenbHO gonycTMMas KOHLUEHTpaunus NpoAyKTOB CropaHusi B NOMELLEHUN He AO0ShKHa MpeBblwaTh:
CO - 20 mr/m3, HCI - 5 mr/m3.

Mpnbop ansa onpeaeneHuns TemnepaTypbl CaMOBOCNIAMEHEHNST cneayeT yCTaHaBnmMBaTh B BbITSXKHOM
wkady.

Paboyee MecTO [OMKHO yOOBNETBOPATb TpeboBaHMAM 3NekTpobe3onacHoOCTM UM CaHUTapHO-
rMrMeHn4Yecknum TpeboBaHmaM.

JcnelTaTesibHAA OpPTaHU3aLMa
(Bnank wiaM wTamr)

MpoTokon
onpeaeneHsa Temnepatypbl camoBOCNaMeHeHUs

CepenmeHMsa O JIEHTe
V3TOTOBUTETD

IJaTa M3TOTOBJIEHUA
N naprum n neHTH

IaTa
YCJI0BUS B IIOMEIEHUN.
Temneparypa, °C
OTHOCUTEJIbHAA BJAXHOCTE, %

Pasmeps 06pasLoB KoHCTpyKLUMS JIEHTEH (mmpMHa, KOJIMYECTBO
MeTonmka MCHBITaHUMN MNPOKJIaA0K, TOJIIMHA OBKJANOK)
Tun MCHBEITATEJIBHOM YCTaHOBKU YciyoBHOe OOOBHaAUeHUE JIEHTHL
CpoxkM aTTecTaumMm yCTaHOBKU
N obpasua Macca Temnepa- |Temnepa- |Bpema no|Tewmnepa- |Bpema no
obpasua, TYypa TYypa HadaJjia TYypa caMoBOC-
T BBEeIEeHUA HadaJjia TepMMUe- [ caMOBOCII- | JIaMeHe-
obpasua B|TepMMyUec- CKOT'O JaMeHe- HUA, C
KaMepy, KOTO pasJyioxe- |uusa, °C
°cC pasJoxe- HUHg, C
uusa, °C

1 (nonuom
TOJIVIHEL)

2 (")

3 (")




4 (pabouas
oBKIIamKa)

5 (")
6 (")

PyKOBOIUTEJb MCHHTATENBHOTO LeHTpa (JadopaToprn) ®. . O.
lNoOonmucu Jmi, NPOBOAMBIIMX MUCHHTaHME
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MpunoxeHue K

MeToauka onpegeneHusa NPo4YHOCTU pa3dbeMHbIX U Hepa3beMHbIX coeAuHeHun 06pa3uoa KOHBeﬁeprIX
JNeHT

HasHauyeHue u o6nacTb NpUumMeHeHUs

McnbiTanus npoBoAAT Ana onpegerneHna  npo4vYHOCTU pa3beMHbIX U Hepa3beMHbIX CTbIKOBbIX
coeanHeHUN pe3nHOTKaHeBbIX KOHBeI;IeprIX NEeHT.

CpeacrtBa ucnbiTaHUA

[na onpegeneHnss NPOYHOCTU CTbIKOBbIX COEOMHEHUA WUCMONb3YITCA paspblBHas MallmMHa C
OOMNYyCTUMOW MOrpeLUHOCTb0 U3MepeHns yeunua +-1% m ckopocTbio noaswkHOro 3axkuma 100+-10 MM/MUH,
n3mepuTenbHas NMHENKa C TOYHOCTbIO namMepeHnsa 0,1 MM, rpebeHka ¢ COEANHUTENBHBLIM 3NIEMEHTOM, a Takke
LWAPHMP, UMUTUPYHOLLWIA BTOPON OTPE30K NEHTLI MPU UCMbITAHMUAX pa3beMHbIX CTbIKOBbIX COeAUHEHWIA.

Mopsaok noaAroToBku o6pasLoB

[na kagoro McnbiTaHUs UCNOMb3yT Mo Tpu obpasua, Bbipe3aHHble U3 NEeHThbl, OTCTYNas He MeHblue
Yem Ha 100 Mm oT BopTa fEeHTbl U HEe MeHbLUEe YeM Ha 1 M OT KOHLa NEeHThI.

Onsa ucnblTaHUn pasbeMHbIX COeQUHEHUA NCMOMb3yoT obpasel wupuHon 150 mm 1 anudon 200 Mwm;
ONA UCMbITaHUN HEePasbeMHbIX COeAWHEHWN - WupuHon 200 MM 1 AMMHOW, paBHOW ANMHE CTbika MNC Mo
200 MM C KaKOOW CTOPOHbI CTbIKOBOrO COEAMHEHUs NIOC ABe AMVHbI 3axBaTa B 3aXXWUMHOM YCTPOWCTBE

(puc. 1).

Vg ] ‘Em} “’”i\.‘ Yy 2 ‘2[10 MM | Yy, |

Puc. 1. Obpasel Ans senuTaHMB HepazheMHRIX CThIKOBLIX COSAHHEHIHN
KOHBEHEDILIX JICIIT: yuacTok 1 — ANHHA 3aXBATI B 30 KHMIIOM YCTpoieTBe,
YYHACTOK 2 — UTHHA CTRIKOBOIMD COETHHEH KA

an/l ncenblTaHnn KOHBeI;leprIX NNeHT C nanbueBbiM coegUuHEeHneM LnpuHa UCnNbiTbiIBA€MOro o6pa3ua
JOrmKHa cocTaBnATb 3 X B_N, rae B_nN - WXpUHa nanbua.

MpoBeaeHue UcnbITaHUi

A. Pa3beMHble CTbIKOBbIE COeaMHEHMS.

-



Mpy wmcnbITaHMAX pas3beMHbIX CTbIKOBbIX COEOWHEHWUA NEHT UCMbITbiBAaeMbI o0bpaseL, NeHTbl C
MEXaHNYECKUMMN COEOUHUTENSIMU COELMHSAIOT CO crneumanbHON rpebeHKon MOCPeacTBOM COEANHUTENBHOMO
anemMeHTa. pebeHKy WapHMPOM YKPENNAT B paspbiBHOM MalluHEe Tak, 4ToObl obecneynTb paBHOMepHOE
pacnpeeneHue ycunui Harpyskm B COEANHUTENBHOM CThIKE.

KoHel, mcnbiTbiBAaEMOro obpasua NeHTbl C MEXaHUYECKUMM COeUMHUTENAMU OOSMKEH BbICTyNnaTb 3a
npegesnbl HAXKHEN KPOMKN 3aXKMMHOr0O YCTPOMCTBA Pa3pbiBHON MallUHbI Ha paccTtosiiue 100+-10 mm.

B. HepasbeMHble CTbIKOBbIE COEAUHEHUS.

Mpn McnbITaHNAX HEPaA3bEMHbIX COEAUHEHUI KOHLIbI UCMbITbIBAEMOro obpasua NeHTbl AOMKHbI ObiTb
3axaTbl TakMM obpa3oMm, 4Tobbl OHM CcMOrnM obecneynTb paBHOMEPHOE pacnpeferneHne YCUuim HarpyxeHus
no BCew LWMpuHe obpasuia.

Ha ucnbiTyembin o6pasel, nepegaeTca pacTyliast Harpyska npyM CKOPOCTU MepeMeLLeHns 3aXXMMHOro
yCTponCTBa pa3pbliBHON MawmHbl 100+-10 MM/MUH.

O6pasel HarpyxaeTcd 0O NonHoro paspbiea. lNMpu 3TOM onpegenseTca MakcumanbHOe paspbliBHOE
ycunue.

O6paboTka pe3ynbLTaToB

CpegHee MakcMmanbHOE paspblBHOE yCunme no pesynbTatamM TPeX UCMbITaHUN AENUTCHA Ha LUMPUHY
ncnbITbiBaeMoro obpasua. PesynbTtaT 3aHOCAT B Tabnuuy.

TpeboBaHusa 6e3onacHOCTU

K npoBeneHuio UCMbITaHWUIN JONYCKAeTCs HE MeHee ABYX YenoBeK, 03HAKOMITEHHbIX C UHCTPYKLMSMU NO
TEeXHVKe 6e30MacHOCTU U NMPOMbILLIIEHHON CaHUTAPUU C COOTBETCTBYIOLLEN OTMETKOM B XKypHane rno TexHuke
©e3onacHocTMu.

PaspbiBHas MalinHa OomkHa OblTb CHabXeHa 3alMTHBIM 3KPaHOM, ABMXKYLLMECS YacTU OOMKHbI ObiTb
orpakaeHbl.

JcnelTaTesNbHAA OPTaHU3aLMa
(Bnank wnaM wram)

MpoTokon
onpeaeneHUsa NPOYHOCTU CTbIKOBbIX COeAUHEeHUN

IaTa CBeneHusa O JIEHTe

YCJIOBMA B IIOMEIEHUM. N3TO0TOBUTETD

Temneparypa, °C JaTa M3TOTOBJIEHUSA

OTHOCHTEJIbHAS BJIAXHOCTH, % N naprum n neHTH

Pasmeps 06paslLoB KoHCTpyKLUMS JIEHTEH (mmpMHa, KOJIMYECTBO
MeToImMKa MCIBITaHUMN MNPOKJIaAO0K, TOJIIMHA OBKJANOK)

Tun MCHBEITATEJIBHOM YCTaHOBKU YciyoBHOe OOOBHaAUeHUE JIEHTHL

CpoxkM aTTecTaumMm yCTaHOBKU

N o6pasua Pasmepsl obpasua, MM PaspeiBHOE [IpOYHOCTE CTBEIKOBOI'O
ycunme, H coenmHenus, H/ mm
IIVHAa WMPVHA
PyKOBOIUTEJb MCHHTATENBHOTO LeHTpa (JadopaToprn) ®. 1. 0.

[lognucy Jmi, OPOBOIOMBUINMX MCIBITaHME
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MeToauka onpepeneHus CTOMKOCTU KOHBeﬁeprIX JIEHT K NPOXUraHnro

HasHauyeHue u o6nacTb NpumMeHeHUs

[aHHyt0 MeToauKy UnCnonb3yloT nAMs  OofnpeaeneHus CTOMKOCTM K MPOXUIaHWl  TEenSIOCTOMKUX
KOHBENepHbIX NeHT. MeToguka no3BonsieT HeNoCpPeaCTBEHHO onpeaensaTb MyOuHy NpoXnraHms KOHBENEPHbIX
NEeHT pasnnyHoOn ToMLWMHBI Npy TeMnepaTypax o 600°C.

CpeacTtBa ucnbiTaHUN

Ona wvcnblTaHUn MCMOMb3yT CTEHA, CXema KOToporo npuBedeHa Ha puc. 1. CteHg cocTouT U3
crneayLwmx areMeHToB:

WCTOYHMKa Harpesa 1, nmetowero MHOEHTop nonycdepmnyeckon popMbl 2, ¢ KOTOPLIM conprkacaeTcs
ncnbITyembln obpaseL, 3, pacnonoXeHHbIN Ha ONOPHON nrowagke 4;

CTaHWHbI 5, npeacTasnsoLwen cobon NNOCKMM Kpyr ¢ pe3bboBbIM OTBEPCTUEM,;

npucnocobnenns 6, cnyxallero Ans Harpy>XeHns n npwxkaTus OMNOpHOW NoWadkM C MUCNbITyeMblM
0bpasuoM K MHOEHTOpY;

n3MepuTenbHOM NOWaaKkn 7;

aKpaHa 9, salmLaroLero tHankaTop 8 ot Harpesa;

cTepxkHs 10, Ha KOTOPOM KPEenATCH MHOMKATOP U UCTOYHMK Harpesa, a Takke PblYaXKHbI MEXaHU3M C
OMNOPHOW N U3MEPUTENBLHON NNoLagkaMmn U Harpy3o4HbIM npucnocobneHmem;

YCTpONCTBa ANS NoAAepKaHUS U U3MepeHns 3agaHHon TemnepaTypbl nHaeHTopa 11.

[na onpegeneHus BpeMEHW MPOXUraHUs UCMOMb3yT CEeKyHOOMEP MeXaHWYeCcKMn TpeTbero krnacca
TOYHOCTW.
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Puc. 1. Cxema cTeHa An9 0Npeneiciivg CTORKOCTH K IIPOXHIAHHID

Mopsaaok noaAroToBku o6pasLoB

[Ona ucnbiTaHua mcnonb3yoT Tpu obpasua B cdopme kBagpatoB pasMmepoM (50x50)+-2 MM nonHon
TONLUHBI.

O6pasubl BbipesatoT (BblpybatoT) M3 rOTOBOW MEHTHI, BblAEPKaHHON Mocne BynkaHM3auuMu He MeHee
8 4, oTCcTynas He MeHee YeM Ha 1 M OT KOHUa NneHThbl. [Nepen nposedeHeM UCNbITaHUS 06pasLbl BbiAepKMBaOT
B NPAMOMNMHENHOM COCTOSIHUM Npy TemnepaType 20+-5°C He meHee 12 u.

MpoBeaeHue UcnbITaHUi

O6paseL, NeHTbl yCTaHaBNMBalOT Ha OMOPHYI NNOLWaaKy, ypaBHOBELUMBAOT BCIO cucTeMy. 3aparoT
Tpebyemylo TemnepaTypy WHOEHTOpa B 3aBUMCUMOCTU OT TWMa JeHTbl (JOMyCTMMOWN TemnepaTypbl
aKcnyaTaummn) 1 ycunue npuxkatus nHaeHTopa k o6pasuy NneHTbl. B MOMEHT ConpuKOCHOBEHUSI MOBEPXHOCTU
MHOEHTOpa C MUCMbITbIBaeMbiM 00pa3LoM MO MoKasaHU ToNWMUHOMEpa (UKCUPYIOT TOMWMHY obpasua u
BKITHOYAIOT CEKYHOOMEP.

Bpemsi Bo3geicTBuA MHOEHTOpa Ha oGpa3sel, BbloMpaeTcs B 3aBUCUMOCTM OT YCIOBUI 3KCMnyaTauum
NEeHTBI.

Ons Kaxgoro onbiTa OUKCHPYHOT rMyGUHY NpoxuraHus. cnbiTaHusa NnpoeoasaT ans Tpex o6pasLos.

O6paboTka pe3ynbLTaToB



PesynbTaTbl ucnbiTaHus obpasuoB MeHT 3aHOCAT B NpoTokon. PekomeHgoyemas dopma npoTokona
npunaraeTcs.

JleHTa cuuTaeTcs COOTBETCTBYIOLLEN CBOEMY TuMy, ecriv obecneynmBaeTcsi CTOMKOCTb K MPOXUTaHWUIo
(C_np) B gnanasoHe ot 15 o 75%.

CronkocTb k npoxuranuio (C_np) B NnpoueHTax BbluucnaeTcs no popmyne

-1
1
C = —— X 100%

roe | - TomumHa oBpasua, M3MEepPeHHAd OO MCIOEITaHUM, MM;
| - rnybuHa norpyxenmsa uHIeHTOopa (MO0 MNOKa3aHMAM MHIOVMKATOPA), MM.

BblumMcneHnns nponsBogsT ¢ TOYHOCTLIO 40 0,1% ¢ nocneayowum oKpyrineHnem 4o Lenoro ymicna.
3a pesynbTaT uUcnbiTaHUs NPUHUMatoT cpeaHeapndMeTMYeCKOe TPEX OMbITOB.

TpeboBaHusa 6e3onacHOCTU

K npoBeaeHuo UcnbITaHWI AONyCcKaeTCa He MeHee ABYX YenoBeK, 03HAKOMIEHHbIX C MHCTPYKUMSMA MO
TexHUke 6e30MacHOCTM U NPOMbILMIEHHOW CaHUTapMM C COOTBETCTBYHOLLEN OTMETKOW B XXypHane no TEXHUKe
©e3onacHocTu.

MomelleHne ANA UCNbITaHMN LOMMKHO ObiTb 060PYAOBAHO BLITSHKHOM BEHTUNAUMEN U CpeacTBamu
noxapoTyLueHnsa (YrnekUCroTHbIN OrHeTylwnTenb, Necok, acbectoBoe opesno). [lonb3oBaTbca BOAOM AN
TYLLUEHUS NOoXapa 3anpeLLaeTcs.

Mpnbop Ansa mcnbiTaHUA Ha NpPoXUraHne AOSMKEeH OblTb YCTAHOBMEH B BbITSXXHOM LUKady M 3a3eMreH
MeHbIM MPOBOAOM NNOoWaabio cevyeHns 2-3 MM2.

JcnelTaTesibHAA OPTaHU3aLMa
(Bnank wiaM wram)

MpoTokon
onpeaeneHUa CTOMKOCTU K NMPOXUraHuto

IaTa CBeneHusa O JIEHTe

YCJIOBMA B IIOMEIEHUM. V3TOTOBUTEID

Temneparypa, °C JaTa M3TOTOBJICHUSA

OTHOCHTEJIbHAS BJIAXHOCTH, % N naprum n neHTH

Pasmeps 06paslLoB KoHCTpyKLUMS JIEHTEH (mmpMHa, KOJIMYECTBO
MeToInmMKa MCIBITAaHUMN MNPOKJIAA0K, TOJIIMHA OBKJANOK)

Tun MCHBITATEJIBHOM YCTaHOBKU YciyoBHOe OOOBHaAUeHUE JIEHTHL

CpoxkM aTTecTaumMm yCTaHOBKU

N o6pasua BpewMmsa TonumHa obpasua, MM CTOMKOCTBL K
BELICPXKHA, npoxuranuno, %
MMH IO UCIBITaHWA rnocre
UCIIBITaHWA
PyKOBOIUTEJb MCIHHTATENBHOTO LeHTpa (JadopaToprn) ®. 1. 0.

[lognucy JMi, OPOBOIOMBUIMX MCIBITaHME
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