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MNpeancnoBue

Llenu, ocHOBHbIE NPUHLMMBI M OCHOBHOW NOPSAOK NPoBeAeHNs paBGoT No MEXrocyaapCTBEHHOMN cTaHaap-
Tu3auum B ctpoutenscTBe ycTaHoBneHbl FOCT 1.0—92 «MexrocygapcTBeHHasi cucteMa cTaHaapTM3auuu.
OcHoBHble nonoxerusa» 1 FOCT 1.2—2009 «MexrocygapcTeeHHasa cuctema ctangaptusaumn. CtaHaapTbl
MeXrocyaapCTBeHHble, NpaBuia 1 pekoMeHaaLmmn no MexxrocyaapcTBeHHON cTaHaapTMsaumu. Mpasuna pas-
paboTKN, NPUHATUSA, NPUMEHeHUs, OOHOBNEHMSA N OTMEHbI»
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THO-KOHCTPYKTOPCKUM U TEXHOMOMMYECKUM UHCTUTYTOM BeToHa uikenesobeToHa um. A.A. MBo3aeBa akuMoHep-
Horo obuwectBa «HayuHo-uccnegosatenbckun UeHTp «CTpouTenbcTBo» npu ydactum ObwectBa ¢
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2 BHECEH TexHu4eckum koMuTeTOM Nno ctaHaapTusauum TK 465 « CTpoutenscTeo»

3 NPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAapTU3auun, MeTposiorn n ceptudukaumnm (npo-
TokoN oT 27 okTA6ps1 2015 r. Ne 81-11)
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oHanbHoro ctaHgapTta Poccuiickon Pegepaumm ¢ 1 aHBapa 2017 r.
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UHpopmayus 06 usMeHeHUsX K HacmosweMy cmaHdoapmy rybrukyemcsi 8 exe2o00Ho u3dasaeMoM
UHGhopMayUOHHOM yKka3amerie «HayuoHanbHble cmaHOapmbl», @ MEKCM U3MEHEHUU U 10fipag8oK — 8 exxeMe-
CAYHO U30asaeMbix UHGhOPMaUUOHHBIX yKasamessix « HauuoHanbHble cmaHOapmel». B criyyae nepecMompa
(3aMeHbl) unu ommMeHbl Hacmosiw,eeo cmaHdapma coomsemcemayroujee yeedoMmneHue 6ydem onybriukosaHo
8 eXXeMeCsIYHO U3dasaeMoM UHGhOpMayUOHHOM ykasamere «HayuoHaneHsle cmaHdapmbi». Coomeememaey-
rowjast uHghopmayus, yeedoMIIeHUEe U MEKCMbI pa3mMeaiomcesi makxe 8 UHghopmayuoHHoU cucmeme obeao
noJib308aHuUs1 — Ha oghuuansHoM catime @edeparnbHo20 ageHmemea o MeXHUYECKOMy peayruposaHuio u
Mempoirioauu e cemu ViHmepHem (www.gost.ru)
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areHTCTBa Mo TEXHUYECKOMY PerynupoBaHuio 1 MeTponorm
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M E XTOGCUYAAUPT CTH BETUHHUB # CTAHIODAPT

APMATYPA KOMMO3UTHAS NOJIMMEPHASA ANS APMUPOBAHUSA BETOHHbIX KOHCTPYKLIMHA

MeToab! onpeaeneHus CTPYKTYPHbIX U TEPMOMEXaHUYECKUX XapaKTepUCTUK

Fiber-reinforced polymer bar for concrete constructions.
Methods for determination of structural and thermo-mechanical characteristics

Data BBegeHna — 2017—01—01

1 O6nacTb NPUMeHeHus

HacTosmin ctaHgapT pacnpocTpaHAeTcs Ha KOMMO3UTHYIO NONMMEpHYHo apmarypy nepuoandeckoro
npoduns 4ns apMuposaHna 6eTOHHBIX KOHCTPYKUWIA (danee — AKIM) no FTOCT 31938 1 yctaHasnusaeT MeTo-
Abl onpeaeneHns CTPYKTYPHbIX U TEPMOMEXaHNYECKUX XapaKTepUCTUK.

2 HopmaTuBHbIe CCbISNKK

B HacTosilLeM cTaHgapTe UCNoNb30BaHbl HOPMATUBHBIE CChINIKU Ha criegyrolume cTaHaapThl:

rOCT 8.207—76") ocynapcTeeHHasi cicTeMa obecredeHusi eAMHCTBa MaMepeHuit. Mpsamble usMmepe-
HUSA ¢ MHOroKpaTHLIMU HaboaeHnaMU. MeToabl 06paboTku pesynbTaToB HabnogeHUin. OCHOBHbIE Nonoxe-
HUs

FOCT 166—89 (MCO 3599—76) LUtaHreHUMpKynu. TexHuyeckue ycnosus

FOCT 427—75 JlnHenku usmeputerbHble MeTanyeckue. TexHnyeckne ycnosus

FOCT 4650—2014 (1SO 62:2008) lNMnacTtmacckl. MeToabl onpeaeneHus BoAoNornoweHns

FMOCT 6507—90 MukpomeTpbl. TexHudeckue ycnosust

FOCT 12423—2013 (ISO 291:2008) MnacTMaccel. YcrnoBusi KOHAULMOHUPOBAHUS U UCTILITaHUS 0Bpas3-
uos (npo6)

FOCT 15150—69 MawunHbl, npubopbl U Apyrne TexHudeckue usgenus. MicnonHeHnst Anst pasnnyHbIX
KnuMaTU4eCcknx paioHoB. KaTeropun, ycnosus akcnnyartaumm, XxpaHeHUsl 1 TpaHCMopTUPOBaHNUS B 4acTu BO3-
DEeNCTBUA KnuMaTudecknx hakTopoB BHeELWHeN cpeabl

FOCT 18300—872) CnupT 5TUNOBLII PeKTUUKOBAHHBIN TEXHUYECKUiA. TeXHUYecKue YCroBust

FOCT 24104—2001%) Becbl nabopaTtopHiie. ObLime TexHuueckue TpeboBaHns

FOCT 25336—82 Mocyaa n 06opyaoBaHue nabopatopHble CTEKIISIHHbIE. TUMbl, OCHOBHbIE NapamMeTpbl
1 pasmepbl

FOCT 28840—90 MaluunHbl A4NA UCNbITaHUA MaTepuanoB Ha pacTsXkeHue, cxkaTtue n usrnb. Obuve Tex-
Hu4eckne TpeboBaHuA

FOCT 31938—2012 Apmatypa KOMNO3UTHas NonMMepHasi Arnst apMUpoBaHMs 6eTOHHBIX KOHCTPYKLMIA.
O6Lwme TexHUYeckne ycnosus

FOCT 32492—2015 Apmatypa KOMNO3UTHas NonMMepHas Anst apMUpoBaHUs 6e TOHHBIX KOHCTPYKLUWIA.
MeToabl onpeaeneHna hrusnko-MexaHU4eCckux xapakTepucTmk

") B Poccuickoi depepaumm geitcteyet FTOCT P 8.736—2011.

2) B Poccuiickoit Pegepaumm gencteyet FOCT P 55878—2013 «CnupT 3TUNOBbLIN TEXHUYECKUIA TMAPONN3HBIN PEek-
TUUKOBAHHBIN. TEXHUYECKNE YCNOBUAY.

3 B Poceuiickoii Pepepaunn percreyet TOCT P 53228—2008 «Beckl HeaBTOMaTUyeckoro gencrens. Yacts 1.
MeTponomyeckue n TexHmdeckue Tpebosanust. cneiraHnsy.

Uspanme opnynansHoe
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MpunmeyaHune— py NonbL3oBaHUN HACTOAWMM CTaHAAPTOM LenecoobpasHo NPOBEPUTL AEWCTBUE CCbINOY-
HbIX CTaHQAPTOB B MHGOPMALMOHHOW cucTeme o6Lero nonb3oBaHus — Ha odmumanbHoM canTe PegepanbHOro
areHTCTBa NO TEXHUYECKOMY PErynmpoBaHuIio U METPONorMm B cetu MHTepHeT nnu no exerogHomMy MHopmMaLuuoHHOMY
ykasatenio «HaunoHanbHbIe CTaHAAPTHI», KOTOPLIN ONYONMKOBaH NO COCTOAHMIO Ha 1 AHBaPS TEKYLLLEro roaa, 1 no Bbinyc-
KaM exemeCcaqHoro MHMoOPMaLUMOHHOTO ykasatens « HaunonanbHble cTaHAapThi» 3a TEKYLWWI rof. ECnm cCbinoyHbIn cTan-
[apT 3ameHeH (U3MeHeH), TO MPU NoNb30BaHUW HACTOSWMM CTaHAAPTOM crnedyeT PyKOBOACTBOBATLCS 3aMEHSIOLMUM
(v3meHeHHbIM) cTanAapToM. Ecnin cebinoyHbin AOKYMEHT OTMeHeH 6e3 3aMeHbl, TO NoNoXeHne, B KOTOPOM [laHa CCblka Ha
HEro, NPUMEHAETCA B 4acTW, He 3aTparmBaioLemn 3Ty CCbINKy.

3 TepMuHbI M onpeaeneHnn

B HacTosileM cTaHgapTe NPpUMeHeHbI cneaytolme TePMUHBI C COOTBETCTBYOLLMMN OnpeaeneHUsIMu:

3.1 TennoBoe paclwupeHue: YBenuveHne pasmeposobpasua cnoBbiWeHMeM TeMnepartyphbl, UaMeps-
emoe TepMogunaTomeTpuei.

3.2 KoadppuLuueHT NUHEHHOro TennoBoro pacwupeHun: OTHOCUTENbHOE nNpupalleHue OMUHbI
06pasua, BbI3BaHHOE NOBLILIEHUEM ero TeMnepaTypbl Ha OAWH rpaayc.

MpumeyaHune— [lonyckaetcs onpeaenstb guddepeHumnanbHbii KOSPDUUNEHT NMHENHOTO TENMOBOIOo pac-
LWMPEHNA U CpeaHUi KOIDPUUNEHT NMMHENHOTO TENNOBOIO PaCcWUPEHUs.

3.3 auddepeHunanbHbii  K03ch(PULUEHT  NUHEWHOro  TennoBOro  pacliuvpeHusa o,
°C-1(K-1): KoadhpmumeHT nuHeitHoro TennoBoro paciumpeHus ans noboro us Tpex pasmepos obpasua npu
MOBbILLEHUN TeMNepaTypbl U MPU MOCTOAHHOM AaBMEHWUN.

3.4 cpeaHui KoathULMEHT NMHENHOrO TENNOBOrO pacwmnpenus, o, °C-1 (K-1): Koadbduument
pacwmpeHua Ana Noboro U3 Tpex pasmMepos, onpeaeneHHbIA NPU NOCTOSAHHOM AaBNEHUN, XapakTepusyoLwuin
OTHOCKTENbHOE NpUpaLLeHne AnnHel obpasua, BblaBaHHOE NOBLILEHNEM ero TemMnepaTypbl OT HUXKHEN 40 Bep-
XHEeW rpaHnLbl UHTepBana TemnepaTtyp, OTHECEHHOE K 3Ha4YEHUIo 3TOro UHTepBana.,

3.5 cteknoBaHue: [Nepexoa nonMMepa n3 BLICOKO3NACTUYECKOro B TBepaoe cTeknoobpasHoe cocTos-
HWe unn HaobopoT.

3.6 TeMnepaTypa cTeknosauua T..: TemnepaTypa, COOTBETCTBYOLWAA NPUBAN3NTENLHO CpeaHen
TOUKEe TeMnepaTypHOro AManasoHa, B KOTOPOM NPOUCXOAUT CTekNoBaHue. TeMnepaTypy CTeKNoBaHUA, Nony-
YeHHyYt0 MeTooM TepMoaenaTtoMeTpunm Unu TepMomexaHudeckoro aHamusa (TMA), onpegensiioT Kak TOUKy
nepeceveHns kacaTenbHbIX K KPUBON 3aBUCUMOCTU ANMHBI 06pasLa oT TemrnepaTypbl 40 M NOCIe CTEKNOBaHUS.

3.7 npoponbHas nopucTocTb: Hanuuue B npoaosnibHoM HanpasneHuu AKI oTKpbITbIX KaHaNoB, Npea-
CTaBnsoLWmMX cobon coegnHEHHbIEe Kanunnspamn oTKpbITble NMopbl, TPELWWHBI U MONOCTU MeXAy BOMOKOH U
obecneymBaloLMX NepeMeLleHne rasa Unm XMAKOCTU NoA BNIUSHUEM Pa3HULLbI AaBMEeHWA UK KanumnsipHoro
nogcoca Boosb IMHUN BOMOKOH.

4 OO6LKMe NonoXeHus

4.1 Hactosawwmii ctaHaapT ycTaHaBnMBaeT crneayoLme MeToAbl onpeaeneHns CTPYKTYPHBIX U TepMoMe-
XaHn4eckux xapaktepuctuk AKI:

- MeToA CXuUraHus — Ans onpeaeneHunsi CogepXxaHus BonokHa;

- MeTOA 0CeBOTO BblAeprMBaHus 13 6eToHa Ans onpeaeneHus npeaenbHo AoNyCTUMOR TeMnepaTyphl
aKennyaTaunu;

- TepmoannaToMeTpuyeckuin metog — Ans onpegeneHns koshduumneHTa NMHENHOro TenIoBoro pac-
LUMPEHNsA 1 TemnepaTypbl CTEKNOBAHUS;

- MeTo ornpeaeneHns NpoaoibHON MOPUCTOCTU.

4.2 WcnblTaHusl NpoBOAAT akkpeanToBaHHbIe nabopaTopun Unu UCTbITaTeNbHbIE LEHTPLI, akkpeauTo-
BaHHble Ha AaHHble BUAbI UCNbITAHWA.

4.3 WcnbiTaTenbHas annapaTypa v UaMepuTenbHble YCTPONCTBa AOMKHbI 6bITh MOBEpeHbl B opraHax,
aKKpeAUTOBaHHbLIX B COOTBETCTBYIOLLEM rocyAapCTBEHHOM opraHe, u umeTb CBuaeTensCcTBa o focyaapcTBeH-
HOW NoBepkKe.

4.4 CtaTtuctudeckyto obpaboTky pesynbTaToB UCMbITaHUA NpoBoaaT B cooTBeTcTBUM ¢ TOCT 8.207.

4.5 OnbiTHble 06pasubl neped WCMbITaHUEM BblAepXWBalOT B COOTBETCTBUM C TpeboBaHusiMM
FOCT 12423.

4.6 O6pasubl 4Ns NcnbITaHW 0TOMPaoT MeTOAO0M CriydaliHoro oTbéopa oT KOHTponupyemon napTun AKT1
1 COMpOBOXAAOT akTOM 0TBopa 06pasLOB, B KOTOPOM YKa3biBaloT:

- HaMMeHoBaHWe NPeanpPUATUA-N3rOTOBUTENS;
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- ycnosHoe 0603HaveHue;

- TWM, MapKy U UCXOAHbIE TEXHUYECKNE XapaKTePUCTUKN apMUPYIOLLIEro BOSOKHA;

- TWUM CMOfbl, Ha OCHOBE KOTOPOW NPUIrOTOBINEHO CBA3YIOLLEE;

- 0aTy N3roTOBMEHNsI NapTuu;

- HOMep napTuu;

- yucno 1 pasmepsl 06pasLoB;

- KOHTPOMUPYEMEIE XapaKkTepUCTUKA, 4518 ONpPaBleHNUs KOTOPbIX 0ToBpaHbl 06pasLibl;

- Moanuck nuua, 0TBETCTBEHHOIO 3a 0T6op 06pasLoB.

Mpu oT6ope 1 nodroToBke 06Pa3LOB AN UCMBLITAHWUIA CriegyeT He AoMyCckaTb MeXaHUYeCcKUX nospexae-
HWIA U OpYTUX BO3OENCTBUI, KOTOPbIE MOTYT MPUBECTU K UBMEHEHUAIM CBOACTB MaTepuana.

4.7 Ycnosusi UCIbITaHWA JOMKHbI cCOOTBETCTBOBaTL TpeboaHuam FTOCT 15150 (nyHkT 3.15).

4.8 BHellHWiA BUA 1 kavecTBO noBepxHocTh AKIM Ha cooTBeTCTBUE YCTaHOBNEHHBIM TPEBOBaHUAM UK
3TanoHHOMy 06pasLy NPoBEPSAOT BU3yarbHO, NP HEOGXOAUMOCTU NMPUMEHSIIOT YBEMMUNTENIbHBIE NPUGOPLI C
KpaTHOCTbIO YBEITMYEHNs A0 NSATK pas.

4.9 leomeTpuyeckMe pasMepbl MPOBepPAOT wWTaHreHuupkynem no NOCT 166, mukpomeTpom no
FOCT 6507, nuHeinkon no FOCT 427. fonyckaeTca UCMONb3oOBaHUE ApYrux cTtaHAapTU3OBaHHbIX CpeacTB
n3MepeHnii, obecneunsaroLLmx Tpebyemyto TOUHOCTb U3MEPEHWIA.

4.10 Boponornowerue onpegenstot no FOCT 4650.

5 OnpeaeneHne coaepXXaHusi BOSIOKHa MEeTOA0M CXUraHUs

5.1 O6Lwue nonoxeHus

5.1.1 MeTog He pacnpocTpaHsieTcst Ha AKIM, cogepXxalune BOMOKHA, OTNUYHbIE OT CTEKNOBOSOKHA U
6azanbToBookHa, Ha AKI, MmaTpuLa KOTOPOI HE NOIHOCTLIO CropaeT NpY TemnepaType UCTILITaHUR, a Takke
Ha AKT1, cogepxalyme MuHepanbHble HanofMHUTENNU, KOTOpbIe pa3pyLlalnTca Npu TemnepaTypax HXe MUHU-
MarnbHOW TEMNepaTypbl CKUraHUSL.

5.1.2 Hacroswumin ctaHaapT ycTaHaBnNMBaeT ABE CXEMbl onpeaeneHusa coaepkaHnusa BOJSIOKHa U MUHe-
panbHoro HanonHutens 8 AKI.

Cxemy A NprMeHsI0T TONbKO A1 orpegeneHnsa cogepxaHua BonokHa, npu atom AKI He gormkHa cogep-
XaTb MUHepanbHbIA HANOMHATENb.

Cxemy B npumMeHsIloT Ans onpegeneHusi cogepXaHus BOSIOKHa U MMHeparibHOro HanonHUTens.

O6pasel B3BELLMBAIOT, 3aTEM CKUraoT Npu 3afaHHoN TeMnepaType. O6pasel) B3BELLUBAOT MOBTOPHO U
onpeaensioT cogepaHue BorokHa U MUHepansHOro HanoMHUTENs! MyTeM HaxXoXAEeHUA PasHULbI Mexay mac-
coi obpaslia Ao 1 Nocne cxxuraH1s No 0AHOM U3 cxeM: cxema A unu cxema b.

Mpw ncnbiTaHMK No cxeme A cogepkaHue BOMokHa onpeaensitoT oTHoLWeHMeM Macckl obpasua nocne
CXKuraHus K ICXoaHom macce obpasLa.

Mpw UcnblTaHUK No cxeme B BONOKHO 1 MUHEpanbHbI HAaNONHUTENb NOcNe CxuraHna obpasua pasaens-
0T NyTEM PaCTBOPEHWUSI MMHEPaIbHOMO HaNoMHUTENS B COMsIHOM knucnoTe. CoaepkaHue BOJokHa onpeaensiioT
OTHoLWeHeM Macchl o6pasLia nocrie peakLmn ¢ KUCNOTOM K ucxogHoin macce obpasua. CoaepxaHue MuHe-
panbHOro HaNOMHNTENA ONpeAenAoT NYTeM HaXoXAeHUS pasHULLbI Mexay Maccol obpasLa nocne curaHna u
Macco BblcyLleHHoro obpastia nocrie peakLuum ¢ KACNOTON.

MpumeyaHwne— Ecnu ncneiTyeMbii Mmatepnan cogepXuT CMOIy, KOTOpas sIBNSIeTCH roployvent B yCnoBusx
UCMbITaHWA, N/MNN MUHeparnbHble HANONHUTENV, KOTOPbIE HE Pa3pyLWaloTCs NPKW CKUTaHUK, TO NOTEPW NPU CKUraHUM PaBHbl
coAepaHuio cMmorbl. [py 3TOM Apyrue roptovme KOMNOHEHThI, TakMe Kak annpeT, MUTMEHTbI, He YYMTbIBaloT BCNEACTBUE UX
Marnoro cogepXaHus no CPaBHEHWIO CO CMOTON.

5.2 AnnapaTypau MaTepuanbl

Annapartypa:

- Becbl nabopatopHblie no FOCT 24104 He Huke Bbicokoro (I1) knacca TOYHOCTH;

- MydbenbHasa nedvb, pacrnonoXeHHas nogd BeHTUSILMOHHON BbITSKKOW U crnocobHas noaaepXuBatb
3afaHHyto TemnepaTypy (cM. 7.2.2) B npeaenax +20 °C;

- BEHTUNNPYEMBIN CYLUNMBHBIN WKad, NogaepXusatolnii TemnepaTypy cyku (105 + 3) °C.

MaTepwnansi:

- NnHeka metannuyeckaa 1000 MM ¢ LieHol geneHna 1 Mmno FOCT 427;

- PEXYLUMIA UHCTPYMEHT (HOX UMK cKanbnesnb);

- TEMMepaTypocTonKas eMKoCTb Unu hapdopoBLIA TUrensb (Aanee — eMKOCTb);

- akeukatop no FOCT 25336, cogepxkallmin ocyLUNTeNb, HaNPUMEpP CUNUKareb;

- CTEeKNSAHHBIA hunbTp gnameTpom 40 mm, nopuctocTs MOP 160 no TOCT 25336;
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- MeHaypka 250 cm3;

- konba byHaeHa;

- CTeKNsIHHanA nanovka;

- MAHLET.

PeareHThb!:

- consaHas kncrota 35 %-HON KOHUEeHTpaLMu;

- eHaTypUpoBaHHbIA 3TaHoM (3TaHon);

- 7 %-HbllA pacTBOp BxpoMaTa HaTpUsi B KOHLEHTPUPOBAHHOWM CEPHOM KUCIOTE.

5.3 O6pasubl

5.3.1 OB6pasLpbl 4Ns UCNbITAHNA 4OMKHBI 6bITb 0TOBPaHbI B COOTBETCTBUM C TpeGoBaHMAMN pasaena 4.

5.3.2 BkauecTBe 06pasL/OoB ANA UCNBITaHNIA UCNOTb3YIOT MEPHbIE OTPE3KM, Bblpe3aHHbIe He MeHee YeM B
50 mm oT kpaeB. Ecnu B nporpamMme UCnbITaHWiA He ykaszaHo MHOe, PEKOMEHAYETCH BblpesaTb 06pasLbl Takoi
hbopMEl, KOTOPas NO3BOMUT UX MOMECTUTL B EMKOCTb I papdpopoBbIi TUrensb.

5.3.3 Macca kaxaoro obpasua gomkHa 6eitb ot 2 40 10 T.

5.4 MMpoBeaeHue UcNbITaHU

5.4.1 OnpegeneHne coaep>kaHns BOMOKHA W/UNN MUHEParbHOrO HaNOMHUTENS OCYLWECTBIIAIOT OQHO-
BPEMEHHO Ha ABYX MOEHTUYHbIX o6pasuax. Pe3ynbTaTtoM UchbITaHWs sSIBAAETCS cpefHee 3HavyeHue usmepe-
HWIA, MPU YCNOBUN, YTO pasHuLa Mexay ABYMS U3MepeHUsMy He npesblwaeT 5 %. Ecnu pasHuua npesbilaeT
yKasaHHoe 3HavyeHue, ToO HeoBXoANMO MPOBECTU UCNBITaHNSA Ha TpeTbeM obpasLie, KOTOPbIA AOIHKeH BbiTb Mak-
cMManbHO MAEHTUYHBIM NEepBbIM ABYM. 3aTeM ANns NonyvyeHus pesynbtaTa 4OSPKHbI BbiTb MCNOMb30BaHbI TPU
3Ha4YeHus.

5.4.2 VcneiTaHus oBpasLoB No cxeme A NPpoBOAST B CrieayoLLen nocnenoBaTenbHOCTU:

- B3BELUMBAIOT YNCTYIO CYXYIO EMKOCTb Ha Becax ¢ TOMHOCTbIo A0 0,1 Mr;

- MomeLlaloT eMKOCTb B MydperibHYH NeYb, ycTaHaBnNvBatoT BblbpaHHyo TemnepaTypy U OCTaBnAoT Ha
10 MuH;

- eMKOCTb OX/2XXalT B 3KCUKaTope 40 TEMNepaTypbl OKpYKatoLei cpefbl U B3BELLUUBAIOT MOBTOPHO.
Macca eMKoCTU OorkHa ObiTb MOCTOSIHHOW, €CNM Macca eMKOCTU U3MeHWnach, TO npouedypy npoBogsaT
MOBTOPHO, MOCIMe Yero B3BeLLUBAIOT eMKOCTb U 3anuchiBatoT Maccy my, T,

- obpaszeL, NomMeLLaloT B eMKOCTb 1 BbICYLLIMBAIOT B BEHTUNMPYEMOM CYLUUNLHOM LWKady Npn TeMnepaTy-
pe 105 °C oo noCTOsAHHOM Macchl;

- eMKOCTb ¢ 0bpasLioM oxnaxaatoT 40 TeMnepaTypbl OKpyXKaloLen cpeabl B 3KCUKaTope, B3BELLUNBAIOT U
3annckiBaloT maccy ms, T;

- ecnv obpa3seL, COAePKUT NeTyume BellecTBa, TO CTaauio CyLIKU NponyckatoT, obpasel, noMeLwatoT B
€MKOCTb, B3BELLMBAIOT 1 3aM1ChLIBAOT Maccy mg, T;

- eMKOCTb € 06pasLomM nomeLlatoT B MydernbHyIo nedb, NpeaBaputenbHO HarpeTylo 4o TeMneparypbl
625 °C, n HarpeBatoT B TeueHue oT 10 Ao 40 M1H B 3aBMCMMOCTU OT Macchl 06pasua. Bpemsi Boigepxku noabu-
patoT Ha npobHom obpasLe. [1ns 3Toro NoBTOPAOT NpoLeaypy «Harpes — BblAepXXka — oxnaxaeHue — B3Be-
LUMBaHWE» A0 NOMNy4YeHNsi NOCTOSIHHOW MacCh;

- Ans o6pasLoB, BOMOKHC KOTOPLIX paspyluaeTcs npy Temnepartype 625 °C, gonyckaeTcsl UICMOMb30BaTh
TemnepaTypy B AvanazoHe ot 500 °C go 600 °C, B cooTBETCTBMMU ¢ TpeboBaHMEM HOPMAaTUBHOIO AOKYMEHTa
WUINN TEXHUYECKON AOKYMEHTAaLIMN Ha BOMOKHO. 3HaueHne 3aaHHON TeMnepaTypbl AOMKHO NOAAEPKUBATLCS C
ToYHocCTbio £20 °C;

- @MKOCTb ¢ 0bpasLIoM Nocne CKUraHusl OCTyKatoT B SKCukaTope A0 TemnepaTypbl OKpyxatoLen cpefbl,
B3BELUMBAOT 1 3aN1CLIBAIOT Maccy Ms, T;

5.4.3 WcneiTanus obpasLoB no cxeme b npoogdaT B cnefytollel nocnefoBaTenNsHOCTH:

- nepen KaxxablM UcrbiTaHneM UnbTP OUULLAKT OT ocTaTKoB obpasLia nocre CKuraHus, NoMecTus ero B
7 %-~-Hblin pacTBoOp GMxpomaTa HaTpuUs B KOHLEHTPUPOBAHHON CepHON KACTOTE;

- nomewaT punbTp Ha konby ByHaeHa 1 NpoMBIBalOT cCHavana Tenon BOAOW, 3aTeM 3TaHoMoM;

- BbICYLUIMBAIOT (PUNLTP B BEHTUIMPYEMOM CYLUMMBLHOM LWKady A0 NOCTOSIHHON Macchl, B3BELLUMBAOT U
3anucbiBaloT Maccy my, T;

- B3BELUMBAOT YUCTYIO CYXYH EMKOCTb Ha Becax ¢ TouHocTbio 4o 0,1 Mr;

- MoMeLlalT eMKOCTb B MydenbHYH NeYb, ycTaHaBnmBatoT BbIGpaHHyto TemMnepaTypy 1 OCTaBnsAoT Ha
10 MuH;

- EMKOCTb OXNaXJalT B 3KCUKaTope A0 TeMnepaTtypbl OKpyxatoLwwen cpeabl M B3BELLNBaOT MOBTOPHO.
Macca emMkocTU gorkHa BblTb MOCTOSIHHOW, €cnu Macca eMKOCTU U3MeHWnach, TO npoueaypy nposoasaT
MOBTOPHO, MOCIMe Yero B3BeLUMBaloT eMKOCTb U 3amnuchiBatoT Maccy my, T

4



roCT 32486—2015

- o6pa3eu, rnoMeLlaoT B EMKOCTb U BbICYLLUBAIOT B BEHTUITUpYyeMOoM CyLUUITbHOM mKacby npuTeMnepary-
pe 105 °C Ao NoCTOsIHHOM MacChl;

- eMKOCTb ¢ 0b6pasLIoM oxrnaxaatoT 40 TeMnepaTypbl OKpyXXatoLen cpeabl B 3KCUkaTope, B3BELLNBAOT U
3anucbiBaloT Maccy ms, I;

- ecnu obpaseL, cogepXuT NneTydve BellecTBa, TO CTaauio CyLIKW nNponyckatoT, obpasew, noMeLaioT B
€MKOCTb, B3BELUMBAIOT U 3aN1ChIBalOT Maccy Mg, I;

- eMKOCTb ¢ 0bpasLom nomellaoT B MydernbHyo neys, NpeABapuTenbHO HarpeTylo 4o TeMnepaTypbl
625 °C, u HarpesatoT B TedyeHue oT 10 4o 40 MWH B 3aBMCMMOCTM OT Macchl 06pasua. BpeMa Bbliaepkku noabu-
patoT Ha Npo6HoM obpasLe. [1ns 3Toro NoBTOPSIIOT NPOLIeIypyY «HarpeB — BblAepxXka — oxnaxaeHue — B3se-
LUMBaHWE» A0 NOSy4YEeHUs NOCTOSIHHOW Maccehl;

- Ans obpa3uoB, BOMIOKHO UITU MUHEpParibHBIA HAMOMHUTENb KOTOPLIX paspyllaeTca Npu TemnepaType
625 °C, ponyckaeTcs UCMONb30BaTh TeMnepatypy B gvana3soHe oT 500 °C o 600 °C 8 cooTBeTCTBUN C TpeboBa-
HMEM HOPMAaTMBHOIO AOKYMEHTa UMM TEXHUYECKON AOKYMEHTaLIMU Ha BONIOKHO UMW MUHEpPanbHbIA HanomnHu-
Tenb. 3HadyeHue 3aaHHON TeMmnepaTypbl 4OIDKHO NOAAEePXKUBATLCS € TOYHOCTLIO £20 °C;

- eMKOCTb ¢ 0b6pa3L|oM Nocne CKUuraHusl OCTYXKaloT B 3KCUKaTope 1o TemnepaTtypbl OkpyXaroLlein cpefbl,
B3BELUMBAOT U 3aMUCLIBAIOT Maccy ms, T;

- HAnNMBatoT B MEH3YPKY COMSIHYIO KUCMOTY, UCXOAS U3 TOTO, YTO Ha OiWH rpamm ocTaTkoB o6pasLa AOKHO
NPUXoaUTLCS 5 cM3 CONAHOMN KUCTIOTHI;

- CMOMOLUbIO CTEKMSHHOM Nano4vku U3 eMKOCTM MefieHHO fo0aBnsoT B MeH3ypKy o6paseL, nocre cxura-
Hus. TaTensbHo NepeMeLunBatoT AN NOSIHOro BCTynneHus obpasua nocne cxuraHusa B peakLuuio ¢ ConsiHon
KACIOTON.

n pnmevyaHune — He A0NyCKaeTCs BbiNineCKMBaHMe N3 MEH3YPKU Npy 3akMnaHnmn, BbI3BaHHOM peaKuMeﬁ Kucno-
Tbl C Kap6OHaTHbIMVI MUHepalrbHbIMU HANOJTHUTENNAMMU;

- MO OKOHYAHWM 3aKMMaHWs 3anoSHAIOT 3/4 eMKOCTU BOAOIA, TIATENbHO NEPEMELLMBAIOT U NEpeuBaloT
CMECb B MEH3YPKY.

MpwnMeyaHun e — BeMKoCTH He AOIMKHO ocTaTbesi obpasLia nocne CXuraHms;

- 0ONONHWUTENbHO A06aBNAT 50 cM3 BO/bI B MEH3YPKY;

- MOMeLLaloT BbICYLUEHHbIW U B3BeLLeHHbIA hUnbTp Ha kKonby byHseHa 1 BKovaloT 0TCOoC;

- CINMBALOT KUCTOTY U3 MEeH3Ypku Yepes chunbTp B konby ByHaeHa Tak, 4Tobbl BONOKHO OCTanoch B MEH3YPKe;

- MPOMbIBaOT BOJOW BONIOKHO B MEH3YpKe;

- CNVBaLOT BOAY U3 MEH3YPKU Yepe3 hunbTp B KoNby ByH3eHa Tak, 4To6bl BONOKHO OCTanoch B MEH3YPKE;

- MPOMbIBaIOT BOJIOKHO 3TAHOIOM B MEH3YpKe, NepeMellnMBas ero CTEKNAHHON Nanoykoun;

- cnuBatoT aTaHon Yepes punbTp B KoNby ByH3eHa Tak, 4To6bl BOSIOKHO OCTaNoCh B MEH3YpKe;

- NPOMBIBKY BOZOM 1 3TAHOSIOM NOBTOPAT 3—4 pasa;

- nocne nocneaHei NPOMbIBKM BOSOKHA 3TaHOM CIMBaOT BMECTe € BOJTOKHOM Yepes chunbTp B Konby ByH-
3eHa;

- ABaX bl MPOMbIBaIOT 3TAaHOMOM BONOKHO Ha punbTpe;

- BbICYLUMBAIOT (hUNbTP A0 NOCTOSIHHON MaccChbl B BEHTUNUPYEMOM CYLLUWNBLHOM LWiKady Npu TemnepaType
105 °C go nocTosiHHOW Macchbl;

- (hunbTp ¢ ocTaTkamu obpasa nocne oTAeNeHNA PacTBOPUMOro MUHEpPanbHOro HaNoNHUTENs OCTYXa-
10T 10 TeMMepaTypbl OKpy>KaloLero Bosayxa, B3BelnBatoT U 3anuckiBaloT maccy M, T;

- ecln MMHeparsibHbIA HAMoMHUTESb PAaCTBOPAETCA YaCTUYHO UM HE PaCTBOPAESTCA B CONAHON KUCIOTe
ocTaeTcsiHa hunbTpe, To, UCTIONb3YSA NMMHLUET, YAANAIT BCe BOMOKHA ¢ hunbTpa, nocne Yero punsTp ¢ HepacT-
BOPUMBIM MUHEparbHbIM HaMoMHATENeM B3BELLMBALOT U 3annUCbiBalOT Maccy my, I.

MpwumeyaHune— EcnmBONOKHO 04EHb KOPOTKOE, TO MOXET BOZHUKHYTL NPOGNema NoNHOro oTaerneHus ero ot
MUHEparnbHOro HanNorHUTENsi BpyUHyto. B 3TOM criyuae MeToa, NpMBeaeHHbIN B CTaHAapTe, He CrocoGeH AaTth TOUHbIE 3Ha-
YeHWs1 MacCbl BOMIOKHA U MUHEPATbHOIO HAMONMHUTENS.

5.5 O6paboTtkape3synbTaTroB

5.51 Cxema A
CopepxaHuie BOMoKHa MMy, %, Ans kaxagoro obpasua BbMUCAAIOT Mo hopmyne
m, = M3 =M 100, (1)
mo —my

rae mqy — Macca eMKOCTW, T;
m, — Macca eMKOCTN COGpaSLl,OM nocne CyLwKu 4o COKUraHua, r;
mg — Macca eMKOCTU ¢ 0bpasLLIOoM Nocne CKUraHua, r.
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Ecnn O6p838L|, CoAepXuUT NneTyyne BelllecTea, coepKaHne BONMOKHa my, % , BbIYUCIAIOT Mo (t)opmyne

= M3 =M 400, (2)
Mg —my

Mg

rae mq — Macca EMKOCTN, T,
mg — Macca EMKOCTU C 06pa3LI,OM nocne CXuraHua, r,
Mg — Macca eMKOCTN C O6pa3LI.OM, cogepXalnm netyyume sewecTtea, .
3a pe3ynbTat npuHAMaroT CpegHee 3HavYeHne, BbIMMCNEeHHOEe Mo pe3ynbTaTtaM ABYyX UnnTpex ucnbiTaHUNA.

5.5.2 Cxemab

Copepxarue BonokHa my, %, Ana kaxaoro obpasua, y KoToporo MMHeparnbHbIA HanonmHUTe b pacTBopsi-
eTCA MONHOCTbHO, BEIMUCTIAT No dhopmyne

m. =Ms M4 100, 3)

B mo —My

rae my; — macca eMKOCTH, T;
m, — Macca eMKOCTU ¢ 06pasLIoM Nocne CyLKN 40 CKUraHus, r;
m, — Macca punbTpa nocne CyLKw, T;
mg — Macca hunbTpa cocTaTkamu obpasLia nocne oTAeNeHNA pacTBOPUMOro MUHEpasibHOTO HarnonHUTe-
na,r.
Ecnu o6pasel, y KOTOPOro MUHeparbHblA HANoNHATENb PACTBOPAETCA NOMHOCTbLIO, COAEPXUT NeTyuue,
cofepxaHue BONokHa my, %, BEIMACAAOT no hopmyiie

= M5 —M4 40, (4)
mg —m,

Mg

rae m; — mMacca emKoCTW, T;
m, — Macca punbTpa nocre CyLKku, T,
ms — macca hunbTpa c octatkaMmu obpasiia nocne oTaeNneHna pacTBOPUMOro MMHeparbHOro HarnonHuTe-
na,r;
Mg — Macca eMKocTU ¢ 06pasLom, coaepxallum neTyuure BelllecTsa, r.
Ecnu MuHe panbHbIA HANOAHUTENb, HE PAaCTBOPUMBIN B CONSIHOW KACIIOTE, ocTaeTcsl Ha hunbTpe, coaep-
XaHWe BOMoKHa My, %, BbIMUCIIAIOT no hopmyne

=Ms M7 400, ()
mo —My

Mg

rae mq — Macca eMKOCTMU, T;
my — Macca EMKOCTU C obpasuom nocne CyLWKW A0 CKUraHud, r;
mg — Macca dunbTpa cocTtaTkamu o6pa3u,a nocne otgeneHnda pactBOpPUMOro MUHepanbHOrNro HanoHUTe-
na, r;
my — Macca ¢unbTpa ¢ HepaCTBOPUMbIM MUHEPaNbHbLIM HANONHUTENEM, T.
Ecnn o6paseu, coaepXUT Nnetyyne u MWUHepanbHbIA HAMOMHUTENb, HEe PAaCTBOPUMBIN B CONAHON KUCnoTe,
OCTaeTCA Ha cbwanpe, coepXXaHue BONokKHa myg, %, BbIMUCASAIOT NO cbopmyne

=Ms ~M7 400, (6)
mg —my

Mg

rae my — Macca eMKocTw, T;
ms — Mmacca unbTpa c octaTtkamy obpasua nocne oTAeNeHUs pacTBOPUMOro MUHEPanbHOro HanonHUTe-
na,r;
Mg — Macca eMKocTu ¢ 06pasLIoM, coaepXallym neTyymne BellecTsa, r;
my; — Macca punbTpa c HepacTBOPUMBIM MHEParbHLIM HaNoHATENeM, .
Ecnn obpaseLl, y KOTOPOro MUHepanbHbIA HAaNONHUTENb PacTBOPAETCA MOSMHOCTLIO, TO coaepXXaHue
MUHepanbHOro HanonHUTenNs m,,, %, BLIMUCNAOT No hopmyne

mH={m3_m1 _m5_m4J 100, (7)
mo—-mq MmMo—m

rae mq — Macca eMKoCTW, I;
m, — Macca eMKOCTN ¢ 06pa3u0M nocne Cywkn Ao CKUraHua, r;
mg — MacCa eMKOCTU C 06pa3u0M nocne CXuraHua, r;
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my — Macca unbTpa nocre CyLKn, r;

mg — Macca dunsTpa c ocTaTkamm oGpasu,a nocne otgeneHnsa pacTtBoOpuUMoro MMHeparnibHOro HanonHuTenaA, r.
Ecnu obpased, Y KOTOPOro MUHepanbHbIA HANOMHUTEMb PACTBOPAETCH MOMHOCTLIO U COAEPXKUT NeTyvue

BellecTBa, TO coepKaHne MMHeparibHOro HanonHuTena m,,, %, BLIMUCNSAIOT No chopmyne

mH = {mS —m _m5 _m4J 100, (8)
meg—mq Mg—MmMy

rae my — macca eMKoCTw, T;

M3 — Macca eMKOCT/ ¢ 06pasLioM NOCNe CXUraHus, T;

m, — Macca hunbTpa Nnocne CyLKu, r;

mg — macca punbTpa c ocTaTkaMu oGpasLia nocrne oTAeNeHUs pacTBOPUMOrO MUHEPATbHOTO HaNoTHUTe-

na,r;
mg — Macca eMKOCTY ¢ 06pasLioM, coaepXallmM feTyuune BellecTsa, r.
Ecnu MUHepasbHbIA HanoHUTEMb, He PACTBOPUMbIN B COMSAAHON KUCTIOTE, OCTaeTCA Ha punbTpe, coaep-

XaHue BornokHa My, %, BbIMUCTIAOT No hopmyne

mg = (mS —mq_Mms _m7j 100, (9)
mo—mq¢ MmMy—mMy

rae my; — macca eMKOCTMU, T;

my — Macca eMKOCTU ¢ 06pasLioM NOcne CYLLKX 10 CKUraHus, T;

mg — Macca eMKoCT/ ¢ 06pasLIOM Nocne CXUraHus, r;

mg — Macca punbTpa c ocTatkamu obpasua nocne oTaeneHns pacTBOPUMOro MUHEPanbHOro HanoHUTe-

na,r;
my — macca punbTpa ¢ HepacTBOPUMBLIM MUHEParIbHBIM HaNoMHUTEnNeM, T.
Ecnuo6paseL cogep)xut neTy4ne BewlecTsa i MMHepasbHbIA HanoMHUTENb, HePaCcTBOPUMbINA B COMAHOMN

kucrnoTe, octaeTcs Ha punbTpe, cogepxaHue BonokHa m,,, %, BbIMMCHIAIT No hopmyne

m, = {m3 —-my _msg _m7] 100, (10)
Mg—mMqy Mg—M4

roe my — Macca eMKOCTHU, T;
mg — Macca eMKoCTN C 06pa3LoM nocne CXUraHus, r;
mg — Macca dunsTpa cocTatkamu 06pa3u.a nocne otaeneHna pacTBOPUMOro MMHeparnbHOro HanoNHUTe-
na,r;
Mg — Macca eMKOCTU C 06p83I.LOM, coaepxalwmm neTy4vyme sewlecTea, r.

5.6 MpoTokon UcnbITaHUN

MpoToKkon NcnbliTaHWn OMKeH BKoYaTh B cebst:

- cBeaeHuns 06 obpasLiax, npMBeaeHHble B akTe 0Tbopa 06pasLoB;

- HaMMeHOBaHMWe opraHusauun, NPOBOAMBLLEN UCTIBITAHKE;

- AaTty nposeAeHWs UCMbITaHUi;

- cBefieHns 06 YCNOoBUAX NCTIbITAHUS;

- CXeMy UCNbITaHWUi;

- YMCNO UCTbITaHHbIX 0OPa3LoB;

- pasmepbl W/UnNn maccy obpasLoB;

- TemMneparypy CKUraHus, ecnm oHa otnmndanacs ot (625 + 20) °C;

- coaepkaHue BONOKHa;

- cofepkaHne M1UHepanbHOro HanoMHUTENs NPU UCMbITaHUK No cxeme B;

- nogpobHYo HopMaLMsA o MoBOM OTKIIOHEHWN, NOBMUSIBLUEM Ha pe3ynbTarT;
- HanM4ne HepacTBOPUMOro MUHEParbHOrC HaNoMHNTENS;

- Npobriembl NPY py4HOM OTAENEHMUMN BOMOKHA U HEPACTBOPEHHOTO MUHEPanbHOro HAaNOMHUTENS.

6 MeToa onpeaeneHus npeaenbHON TeMnepaTypbl 3KCNMyaTauum oceBbiM
BblaepruBaHneM ns 6etoHa

6.1 OO6LWue NonoxeHUs

6.1.1 MeTog npegHasHa4yeH Ansa onpegenenuns npedenbHON TEMNepaTypbl 3KCNyaTaumMnm NocpeacTsom
BHELUHero TemnepaTtypHoro Bo3gencTens Ha AKI1, yctaHoBneHHyto B 6€TOH, ¢ nocneayowmnM onpegeneHnem
npegena npovHOCTU cLenneHns ¢ 6eToHOM.
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6.1.2 [Ins cpaBHUTENbLHOro COMOCTABEHUS Pe3ynbTaToB UCMLITAHUA OAHOBPEMEHHO C OCHOBHBLIMU
obpasuamm AoKHbI BbITb UCMBITaHbI B COOTBETCTBUM C TpeboBaHnamu FOCT 32492 (pasaen 8) KOHTPOrbHbIE
o6pasLibl B UICXO4HOM COCTOSIHUM.

6.2 OGpas3ubl

6.2.1 O6pasubl AKM ana ucnbiTaHui 4omkHbl 6biTb 0To6paHbl B cOOTBETCTBUM ¢ TpeboBaHUaAMK pasae-
na4.

6.2.2 O6pasubl AKIN 4nsucnbITaHua 4oKHb cooTBeTCTBOBaTh TpeboBaHuaMTOCT 32492 (pasaen 8).

6.2.3 B6eToHHOM Ky6e Unu LuMnuHape yctpansaeTcs 0TBEpCTUE AN YCTaHOBKW TepMonapbl Ha yyacTke
AKI, umetoLem cuenneHune ¢ 6eToHOM.

6.2.4 OnbiTHble o6pasubl neped MUCMbiITaHUEM BblOEPXWBAOT B COOTBETCTBAM C TpeboBaHusMU
rOCT 12423.

6.3 Annapartypa

6.3.1 UcnbiTaTensHasa MmawimHa no FTOCT 28840, obecnevnBarowian:

- HarpysKy, NpeBbILWatoLLyo NPOYHOCTL 06pasLia NPU UCMbITaHUAX Ha KOHTPONUPYEMBbIA NokasaTtenb;

- U3MepEHNe HarpysKku ¢ norpeLlHocTbto He 6onee 0,5 %.

6.3.2 Mpucnocobnerne ans Harpesa obpasua, obecnevynsatowee:

- paBHOMEpPHOE BO3pacTaHue TeMnepaTtyphbl;

- nopaepxaHue 3agaHHol TeMnepaTypbl B AnanasoHe ot 20 Ao (200 + 2) °C.

6.3.3 Tepmonapbl, NOAKNHOYEHHBIE K TEPMOKOHTPOMMEPY ANA USMEPEHNA U KOHTPONA TemnepaTypbl B
GeToHe.

6.4 MpoBeageHue UCMBLITAHUNA

6.4.1 Ha6eToHHBbIA Kyb v LMNUHAP yeTaHaBNMBatoT NpucnocobneHne Ansa Harpesa unu yctaHasnuea-
toT B NpucnocobnexHue Ans Harpesa.

6.4.2 Tepmonapy noAkmoYaloT K TEPMOKOHTPOSEpY.

6.4.3 BkntovatoT npucnocobneHune Ans Harpesa U HarpesaroT o6pasel, co ckopocTblo He bonee 5 °C/MuH
po Ttemnepatypsl (60 £ 2) °C, ecnu nHoe He yKasaHo B HOPMaTUBHOM AOKYMEHTE UIMU TEXHUYECKON OKYMEeHTa-
uun Ha AKI nnuv B nporpaMme UCNbITaHUA.

6.4.4 Bpewms, HeobGxoaumoe Anda nporpesa obpasiia Ao 3agaHHOK TemnepaTypbl, AOMMKHO ObITb NpeaBa-
puTenbHO onpeaerneHo ¢ noMoLlblo obpasua-ceuaeTensi, MOBTOPSIOLLEro KOHCTPYKUMIO o6pasiia U cHabXeH-
HOro Tepmonapon.

6.4.5 Mocne Harpesa Ao 3a4aHHON TemnepaTypbl obpasel, UCNbITEIBAOT B COOTBETCTBUN C TpeboBaHUs-
Mn FOCT 32492 (pazgen 8). 3anuceiBatoT Temnepatypy Ha yuyacTtke AKI, umerowem cuenneHue c 6eToHoM.

6.5 O6paboTka pe3ynbTaTOB UCNbITAHUNA

6.5.1 ObpaboTKy pe3ynbTaToOB WUCMLITAHWIA criegyeT NPOBOAUTL B COOTBETCTBUMM ¢ TpeboBaHusMM
FOCT 32492 (pasnen 8).

6.5.2 PesynbTaT ncNbITaHU! CYNTAIOT YAOBNETBOPUTENbHBIM, €CAKU NONYYEeHHOe 3HavYeHue NPoOYHOCTHU
cuennexusa AKIM c 6etoHom 6onee 10 MIMa.

6.6 MpoTokon ucnbiTaHU

MpoTOKON UCTILITAHWUIA AOMMKEH BKIHOYaTh B cebst:

- cBepeHus 06 obpasuax, npuBedeHHbIe B akTe 0TOopa 06pasLos;

- HauMeHoBaHMe opraHu3aLMn, NPOBOAMBLLEN UCTIbITAHKE;

- AaTy NpoBeAeH s UCTIbITaHWIA;

- cBefeHus 06 yCroBusIX UCNbITAHWUIA;

- HOMUWHaTbHBIN AnaMeTp W NNnoLaab NonepeyYHoOro ceveHus;

- cBefieHus1 0 6eToHe: cocTaB U NOABWKHOCTb GE TOHHOM CMEecK, NPOYHOCTL Ha cxkaTue obpasuoB 6eToHa
B BO3pacTe 28 cyT;

- ceeeHus o AKI1, npuBeaeHHbIe B akTe 0TOGopa 06pasLoB Ha UCNbITAHUA: Npeaen NPOYHOCTM NpUY pacTsi-
XEHUU 1 MOAYSIb YNPYrOCTU, reoMeTpudeckue pasmepbl onbITHBIX 06pasuoB, AnvHy AKT, cBsizaHHoro ¢ 6eTo-
HOM;

- 3HAYEHUsA U3MEPSIEMbIX XapaKTepUCTUK NS KaXA0ro onbITHoro obpasua;

- 3HaYeHUs xapaKTepUCTUK Kaxkaoro obpasta, nonyyeHHble Nnpu 06paboTke pe3ynbTaToB UCTILITAHUS;

- cpefH1e 3HaYeHUsi XapakTepUCTUK U pe3ynbTaTbl CTaTUCTUYECKON 06paboTkun NONyYEeHHbIX AaHHbIX;

- BUA pa3spyLLEeHUst, auarpammy «HanpsbkeHUe cLenneHus — npockanb3blBaHne» Ans kaxaoro obpasua;

- CBefleHus O cneLManncTax, NpoBOAUBLUNX UCTIbITAHUSA, U UX NOANUCA.



rOCT 32486—2015

7 OnpegeneHue KoadpuUMeHTa MIMHENHOIO TEMMOBOIro pacLMpPEHUs
MU TeMnepaTypbl CTPYKTYPHOIO CTEKNOBaHUsA TepMoaunaToMeTpUMiYeCKUM
MeToAOM

7.1 O6wue NnonoxeHus

MeToa ycTaHaBnuBaeT nopsgok onpedeneHus koadduuneHTa NnMHERHOro TeNNOBOro PaclUMPEHUs U
Temnepartypel creknosaHus AKIM npyuncnons3oBaHum gunaroMeTpa unm TepMmomexaHUIeCckoro aHanusartopa.

U3meHeHue pasmepa obpasLa onpeAensioT kak pyHKUMIO OT TeMnepaTyphbl, a U3 NOAYYEHHOW NpU 3TOM
kpuson TMA onpeaensiioT KoapULMEHT JIMHEAHOrO TENJIOBOIO paclMpEeHUsa U TeMnepaTypy CTeKnoBaHus
AKI.

MpumeuvaHusn

1 [OonyckaeTtcs ncnonb3oBaTte MeToA AnddepeHumnanbHoi CKaHUPYIOLLEH KanopumeTpumn Npy COOTBETCTBYIOWEM
annapaTypHOM opOpMNEHNUN M NONYYEHUU aZIEKBATHBIX CONMOCTAaBUMbIX PE3YNbTaTOB Ha 3TaNoHHbIX 06pasuax.

2 [Ins oueHkn npepensHoON Temnepatypbl 3kcnnyaTtaumm AKI Ha nponssoacTBe AoNycKaeTCA onpeaenaTb Tepmo-
MeXaHU4YECKUM MeTOOM, NPUBEAEHHLIM B NPUNOXEHUN A.

7.2 Annapartypau matepuanbl

TepmoaunatomeTp Ntobon mapku, obecnevmBaloLLnia:

- onpegenexne koadduuneHTa NUHENHOro TEMOBOro paclMpeHns o ¢ NOrpeLuHocTbio He BGonee
1.10-7°C-1 (K-1);

- paboTy B pexunme cxxaTtusa UM 6eCKOHTaKTHBIM METOAOM.

7.3 O6pasubl

7.3.1 O6pasLbl A0MKHBI ObITb 0TOBPaHbI B COOTBETCTBMMU C TpeboBaHUAMM pasaena 4.

7.3.2 O6pasel Ana UCnblTaHUA gomkeH 6biTb AnnHon oT 5 oo 10 mM. [lonyckaeTca ncnonb3oBaHue
06pasLoB APYrMX pasmMepoB B COOTBETCTBUN C UHCTPYKUUEN U3rOTOBUTENS annapaTypbl, 4To crnegyeT ykasbl-
BaTb B NPOTOKONE UCNbITaHWUA. TopLbl 06pasLua Ans UcnbiTaHW A0MMKHEI BbITh NapannenbHbl. Mepea ucneita-
HMEM pekoMeHAyeTCsi OTMEeTUTb OpueHTauulo obpasla Mo OTHOWEHWH K HanpasneHuto o6paboTku
(nonepeyHoe, NPoOAOALHOE UK Apyroe).

7.3.3 EcnnB HOopMaTUBHOM OOKYMEHTE UMK TexHudeckon gokyMeHTauuu Ha AKI HeT Apyrux ykasaHui,
NCMbITLIBAIOT He MeHee Tpex oBpasLoB.

7.4 lMpoBeaeHUe UCNbITAaHUNA

YcTaHaBnMBatoT HeHarpyXeHHbIA U3MepUTENbHBIA 30H Ha BEPXHIoH NOBEpPXHOCTL obpasua. MNpunara-
tOT K M3MepUTENbHOMY 30HAY HarpysKky, obecnednBaroLLyo YCTONUMBBIN KOHTaKT obpasua ¢ 4aTinkom nepeme-
WeHun. PekomeHgyemas Harpyska gorxkHa cosgaTb gasrnenuve (4,0 + 0,1) kMa. MNpu ycnosuu, yto BnusiHue
HarpysKku Ha U3smepsieMblil nokasaTesb NpeHebpeXnMo Mano, MoryT ObiTb MCNOMNb30BaHbI APYrUe HarpysKu.

HarpeatoT obpaseL co ckopocTbto He 6onee 1 °C/MuH.

3anucbisatoT kpusyto TMA ans o6pasua gns ucnoitaHus (3aBUCMMOCTb U3MEHeHUs AnvuHbl obpasua Ana
NCnbITaHWSA OT TemMnepaTypbl).

Mpw Tex ke ycnosusx sanucbisatoT kpusyto TMA ans aTanoHHoro obpasua ¢ U3BeCTHLIM CpeAHUM KO-
ULUMEHTOM NNHEAHOrO TENMOBOrO pacLUMpPEHUss 1 4NMHON, NPUbnU3UTenLHO paBHON AnuHe obpasua Ans
NCnbITaHWA.

MpumedaHune—lcnonbaoeanne o6opyaoBaHua, KoTopoe obecrieumBaeT NpPsIMOe U3MEepPeHWe PasHOCTM
AnNvH o6pasua 4ns UCrbITaHUs 1 3TanoHHOro 06pasua, He SBNSIeTcst 06s13aTenbHbIM.

7.5 O6paboTka pe3ynbTaToB

7.5.1 KoatbduumeHT nuHeitHoro Tennoeoro pacluvpens o, °C=1 (K-1) npu temnepatype T sbuuncnsior,
ncnonb3ya kpusyo TMA (cM. pucyHok 7.1), no coopmyne

_dL 1 (1)

dT Ly’

rae dL — naMeHeHuWe AnuHbl 06pasua ansa ucnbiTaHna npy TemnepaTtype T, MKM;
dT — n3meHeHue Temnepatypbl ucnbiTaHus, °C (K);
Ly — AnvHa obpasla Ansa ucneitaHus npu temnepartype 23 °C, Mkm.
7.5.2 BbluMcneHUe oo NPOU3BOAST C TOUHOCTLIO Ao 1 - 10~7 °C—1 (K-1) oTaenbHo ana kaxxaoro obpasLa
Ans ucnbiTaHust. 3a pesynbTaT UCTbITaHUs MPUHUMAIOT cpeaHeapudMeTUieckoe sHaueHue o AN oTAeNbHbIX
o6pasuos, okpyriue Ao 1- 1076 °C-1(K-1).
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B chny4ae NposABneHNs Ha guarpaMmmMe 3oHbl epexoa nofIMmMepHon MaTpuLbl U3 CTEKJ'I006pa3HOFO CocTo4A-
HUS B 3MaCTUYHOE BLIYUCTISIIOT KOSDULNEHT NMUHEAHOTO TEMNOBOTO paclumpeHna oo 1 nocne nepexoaa.

OnvHa L, MkM
A

_—

-

Temneparypa T, °C (K)

PucyHok 7.1 — Kpueasa TMA

7.5.3 OnpegenerHne cpegHero KoadduumeHTa nMHeNHoro Tennosoro pacwupenus o (Cxema
A — onpegeneHne 6e3 aTanoHHoro obpasua).

7.5.3.1 CpeaHuit kosdduUMEHT NMHERHOro Tennosoro pacwupenus o, °C-1 (K-1), B ycraHosneHHom
nHTepBarne Temnepatyp T, 1 T, BLIMUCNAOT, UCNIONb3Ys KpuByto TMA (cm. pucyHok 7.2), no hopmyne

“TATL,
rae AL — nsMeHeHue AnuHel o6pasua ANs UcnblTaHUA B rpaHULLAX MHTepBarna TeMnepaTtyp, MKM;
AT — npupatueHvne TemnepaTypbl oT T, k T,, °C (K);
L, — AnvHa obpasua Ans ucnbitaHus npu Temnepartype 23 °C, MKM.
Bobibupatot e Temnepatypebl v BbluucnsaoT AT, °C (K), no opmyne
AT=T2—T1, (13)

rae T, — BepXHAsA rpaHuua uHTepsana temnepartyp, °C (K);
T; — HWXHAA rpaHula uHTepsana Temnepatyp, °C (K).

7.5.3.2 OnpepensioT COOTBETCTBYOLLEE U3MEHEHUE ANUHBLI 0bpasLla AN ucnbiTaHus AL, UCMonb3ya
Kpusyto TMA.

7.5.3.3 BbluucnawoT cpeaHeapudmeTUyeckoe 3HaYeHe o Ans kaxaoro obpasua ans UCnbiTaHUs! C TOY-
HocTblo Ao 1-10-7 °C-1(K-1).

7.5.3.4 BbluucnaoT cpeaHeapudMeTuyeckoe aHavyeHne o Ans oTaenbHbIX 06pasuoB ¢ TOYHOCTbIO 40
1.10-6°C-1(K-").

B cnyyae nposBneHWs Ha Anarpamme 30HbI MepexoAa NoNMMEepHOW MaTpuLbl U3 cTeknoobpasHoro
COCTOSIHWA B 3M1aCTUYHOE BbIMUCAAIT KO3 ULMEHT NMMHENHOTO TEMMOBOTO pacluMpeHus 4o U nocre nepexo-
aa.

10
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OnuHa L, Mkm
A

AT

o

Temneparypa T, °C (K)

PucyHok 7.2 — OnpepaeneHuve cpeaHero koadduumeHTa NMHENHOTO TENMOBOIO PaclUMpeHust o

7.5.4 OnpepeneHve cpegHero koadduumeHTa NUHEWHOro TennoBoro pacwupeHust o (Cxe-
ma b — onpeaeneHune ¢ aTanoHHbIM 06pasLoM).

7.5.4.1 CpeaHuii koapdULMEHT NUHENHOro TennoBoro pacwmpeHna o, °C~1 (K-1), B yctaHosneHHoM
nHTepBeane Temnepatyp T, u T, BelMUCNSAOT no dhopmyne

AL - AL, e (14)

a=——2+1+qa,,
Lo(T-T7) °

rae AL — U3MeHeHWe onuHbLI 06pa3sua ANA UCTILITaHUA B rpaHULaxX MHTepBana Temneparyp, MKM;
AL, — U3MeHeHWe ANnHbI 3TanoHHoro obpasua B rpaHULax MHTepBana Temnepartyp, MKM;
L, — onuHa obpasua ana ucneitaHus npu temneparype 23 °C (296 K), mkm;
O, — BblUMCIIEHHOE 3HaYeHue cpeaHero KoaduLMeHTa NIMHENHOro TENOBOTO PaCcLUNMPEHNA 3TaNoHHOTO
o6pasLa B MHTepBane Temnepatyp, °C-1 (K-1).
7.5.4.2 3HauyeHMe & BLIYMCAAIOT AN Kaxaoro o6pasua ¢ ToUHOCTbo A0 1-10-7 °C-1 (K-1). Beluncnsior
cpeaHee apumeTMIeckoe 3HaYeHUn & Ans oTAeNbHbIX 06pasLIoB, okpyrame eroao 1- 106 °C-1(K-1).
B cnydae nposiBneHust cTeknosaHusa obpasua Ana UCNbiTaHUA, BLIMUCAAIOT cpeaHuin KoadduumenHT
NMHENHOrC TeNNOBOro paclUMpPeHns 4O U nocne CTeKNoBaHuA.

MpumeuvaHus

1 B kavecTBe 3TanoHHoro o6pasua pekoMeHAyeTCs UCNONb30BaTh KBapL, MW KOPYHA.

2 Ecnuucnons3ayiloT npubopel, o6ecneynBaoLLne nuaMmepeHre pasHocTi 4nvH o6pasua ans CNbITaHNMA U 3TANOHHO-
roobpasua, To AL — 3T0 pasHOCTb ANVH o6pasLia Ana UCMbITaHUA U 3TanoHHOro o6pasua, a AL, paBHO HyNio. Lo AonxHa
6bITb 0AMHAKOBON ANt 06pa3ua Ans NChbITaHUs U 3TanoHHOro o6pasua.

7.6 OnpepeneHue TeMnepaTypbl CTPYKTYPHOTO CTEKNOBaHMUsA

7.6.1 Temnepatypy CTPYKTYPHOro CTEKNoBaHUA ornpedenstoT Kak TOUKY nepecedeHUst kacaTenbHbIX K
KpuBon TMA go v nocne CTekroBaHus (CM. pUCYyHOK 7.3).

MpwumeyaHne— DKCTpanonMpoBaHHas Ha4YanbHas TeMNepaTypa CTPYKTYPHOrO CTeKNoBaHus T.rq M 3KCTpa-
NONMpPOBaHHas KOHeYHas TeMnepaTtypa CTPYKTYPHOTO CTeKNoBaHNs Topo MOTYT BbiTh ONpeaeneHsl u3 anddepeHunant-
Hol kpreo TMA (OTMA) kak TOUKM NnepeceveHnst KacaTenbHON K TOYKe narnba ¢ akcTpanonupoBaHHow 6a30BoW NMHWeN
nepes CTPYKTYPHbLIM CTEKINOBaHWEM U C IKCTpanonupoBaHHoW 6a30BON NUHWEN NOCNe CTPYKTYPHOrO CTEKNOBAHUS COOT-
BETCTBEHHO. Pasmep 06nactu CTPyKTypHOTO CTEKNOBAHNS ONpeaensoT Kak Tapo — Torq.

11
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OnvHa L, Mkm dLdTr
A

Kpusast ATMA

Kpueass TMA

Temnepatypa T, °C (R)

PucyHok 7.3 — OnpegeneHune TemnepaTypbl CTEKTOBAHMSA

7.6.2 OudbcbepeHUnansHelil koshdULMEHT MUHEHOro Tenmosoro paciumpeus o, °C-1 (K1), ans
ntoboro 13 Tpex paamepoB 06pasLia Npu NOBLILEHUM TeMMNepaTypbl v NOCTOAHHOM AaBfIEHUN BLICUYISIOT NO
dopmyne

dac (15)

dar

rae dL — naMeHeHue pasMepa obpasua 3a BpemMsa df npu NoCcTOSAHHOM AaBneHun p;
d T — nsmeHeHve TemnepaTtypbl 3a BpeMa df BpeMeHU NpU NOCTOAHHOM AaBREHUN p;
L, — pasmep obpasua ansa ucneitaHna npu TemnepaTtype 23 °C (296 K) no ocu usmepeHns, Mm.
7.6.3 BbluMcnAoT ycpeaHEHHY0 TeMnepaTypy CTPYKTYPHOMo CTEeKNoBaHUA ¢ ToMHoCTbio Ao £0,1 °C ana
Kakgoro obpasLia, 3aTeM BLIYUCTIAIOT CpeaHee OT 3TUX 3HAYEHWUI U OKPYrNAOT A0 LeNoro yucna

= h+h 16
Tycpe,uHeHHaﬂ - 2 (16)

roe T, — BepxHAsA rpaHuua uHTepsana temnepartyp, °C (K);
T, — HWKHAA rpaHUUa uHTepsana Temnepartyp, °C (K).

M pwnmeyaHune— 3amenss s popmynax(14)n(15)3HaueHne gnuHbl o6pasua Ha ero o6bem nonyyaiot gudde-
peHUManbHbIN M cpegHuit KO3 OULUNEHT O6BLEMHOTO TENNOBOTO PaCWINPEHUS COOTBETCTBEHHO.

7.7 MpoTokon ucnbiTaHU

MpoTokon UcnbiTaHNA AOIKeH BKoYaTh B cebs:

- cBeaeHuA 06 o6pasuax, npuBedeHHbIe B akTe 0T6opa 06pasLoB;

- HaMMeHoBaHUe opraHusaLun, NPOBOAUBLLEN UCMbITAHUE;

- naTy npoBeAeHUsA UCNbITAHWIA;

- cBeAeHuA 06 ycnoBusx, Npy KOTOPLIX NPoBeAEeHb! UCNbITaHUS;

- TMN Ucnonb3yemoro o6opyaoBaHns;

- bopMy 1 pasmepbl U3MepUTENLHOrO 30HAA;

- MaTepuansl, UICNoNb3yeMmble Ans KanMbpoBKK, U NONYYEHHbIE 3HAYEHNS;

- YCNOBUWA NpoBeAeHNSA UCTIbITAHWIA (CKOPOCTb HarpeBa; UCMob3yeMblil ra3; CKOPOCTb MOTOKA rasa; TeM-
nepaTypy 1 BpeMsa TepmoobpaboTku; MHTepBan TeMnepaTtyp, B KOTOPOM U3Mepsincst cpeaHui koadduumeHTt
NUHENHOro TeNMOBOro paclMpeHnst; yCpeaHeHHyYo TemnepaTtypy);

- AaHHble 06 UCNoNb3yeMoM 3TanoHHOM 06pasue;

- 0603Ha4YeHNa 3MepsaeMbIX XapakTepucTuK 4nsa kaxaoro obpasya;

- 3Ha4YeHnna onpegensAeMblX XxapakTepUcTUK kaxaoro obpasua, nonyyeHHble Npu obpaboTke pesynbTa-
TOB UCNbITAHNS,

12
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- cpefHWe 3HaYeHus1, CTaHAapTHOe OTKITOHeHWEe onpeaenseMbIX XapakTepUCTUK U pesynbTaTbl cTaTuc-
Tdeckon 06paboTkM NONYYEHHBIX AaHHBIX;
- cBefleHus o cneuuanucTax, NPOBOANBLINX UCTIBITAHUSA, U UX NOAMUCK.

8 MeTtoa onpeaeneHnsa NpoAoNbLHON NOPUCTOCTU

8.1 O6uwue nonoxeHun

MeToa ncneiTaHui npeaHasHaveH ans oueHkn uenoctHoctn AKIM u yCTaHaBnmBaeT nopagokK onpeaene-
HUA NPOHNUKHOBEHWUA XXNOKOCTU C KpaCuTenem B ee NpoaosibHOM HanpaBlieHUN.

PeSyﬂbTaTbl UCNBITaHWA 3aBUCAT OT TUNAa U pa3mepa o6pasu.a, Tyna NnpoHUKawwero sewecTsa, ero BAs-
KOCTU, BpeMEeHU BbIASPXKKU U T. O.

Mpumeyvyanune—B nonepeuyHom ceveHun obpasua moryT GbiTb OBHApYXeHbl paccrioeHusl, NPOAONbHbIE
HenpepbIBHbIE NYCTOThI AW NOMIOCTU MEXAY BONOKHOM WUIK XXe BCe YKa3aHHble AedekTbl. Cny4anHbim 06pa3om ynomsHy-
Tbie AedEeKTb BO3MOXHO YCTAHOBUTL B XOfe JaHHOTO UCTbITaHWs!, HO, KaK NPaBuno, Npu 3Tom TpebyeTca npoeecTu gonon-
HUTENbHbIE UCTIbITAHUSA.

MpononbHyo NOPUCTOCTL ONpeaensiloT NyTeMm KOHTpons npoHukaHust B AKI npoHuKatoLwen XXnakoctu ¢
kpacuTeneM. MpoHukaHue hUKCUpYIOT B BUAE NSATEH UIMU TOYEK, 0TOOpakaeMbIX Ha NPOTUBOMOSIOKHOM CYXOM
Topue obpasua.

8.2 Annapatypa u maTtepuanbl

8.2.1 lpoHukatowas XmaKocTb ¢ Kpacutenem (Hanpumep, 0,25 %-Hblin pacTBop hyKCUHA, paCTBOPEHHO-
ro B aTunosom cnupte no FOCT 18300).

8.2.2 YnbTpaduoneToBblil UICTOYHUK CBETA, €CITU UCTIONbL3YIOT (MYOPECLIEHTHYIO NPOHUKAIOLLYIO XUA-
KOCTb.

8.2.3 Kamepa ans nsyyeHus onyopecLeHTHBIX NSITEH Ha obpasLax.

8.2.4 BbITsbkKa ANnst ycTpaHeHUs NapoB NPOHUKAOLEN XKUAKOCTU.

8.2.5 CTteknsiHHaa eMKOCTb A4S NPOHMKaloLwen xxugkocTu. PekomeHayeTca NOMECTUTb B eMKOCTb TOH-
KR, ry6yaTelin Mmatepuarn, Ha KOTOPOM MOXHO pasMecTuTb 0bpasupl.

8.2.6 CekyHaoMep 1nun apyroin npubop Ans UamepeHns NPOAOIHKUTENBHOCTM UCTIbITaHMSI.

8.2.7 YBenuuuTenbHoe CTeKMNo ¢ NATUKPaTHLIM yBeNUYeHUEM AN BbISIBIIEHUsI Menkux cryopecLeH-
THBIX NMATEH UM TOYEK Ha NMOBEPXHOCTU 06pasLIoB.

8.3 O6pasubl

8.3.1 O6pasLbl AoMmKHBI ObITb 0TOGPaHLI B COOTBETCTBUM C TpeboBaHuaMM pasaena 4.

8.3.2 Ha obpasuax AKIM onpeaensitoT MecTa Ans NpoBeAeHUs UCMLITaHWUA, KoTopble AOIKHBI 6bITb pac-
MonoXeHsl criy4anHo saosb nHun AK.

8.3.3 OG6pasLbl Ans UCMbITAHUIA U3roTaBNUBAIOT ANIMHOW 25 MM B KONUYECTBE HE MeHee 3 LUT. Ha KaXAayHo
cepuio.

8.3.4 Topupl 06pasLoB AOMTKHBI UMETb POBHYIO MMaJKyto NOBEPXHOCTb.

8.4 lMpoBeaeHUe UCNbITAaHUNA

8.4.1 ToHkuiA ryBuaThlii MaTepuan yknaabieaoT Ha AHO CTEKIISIHHOW eMKOCTU ANns chukcaumn, pasHo-
MEPHOro YBRaXHEHNS HKHE I MOBEPXHOCTU 06pasLoB U CHUXKEHUS BOBIIEYEHUS BO3AyXa.

8.4.2 Tpebyemoe KONMYECTBO PacTBOpa KpacuTeNs HanMBatoT B COCYA U NOrpyxatoT 06pasubl Ha rnybu-
Hy 3 MM, yCTaHOBMEHHble Ha rybyaTom maTepuane.

8.4.3 YcraHaBnuBatoT Bce 06pasubl Ha TopeL, A0 rMyOuHbI MPOHMKaoLWEN XXMOKOCTH, yKasaHHOW B 8.4.2,
1 PUKCUPYIOT Havano BpeMeHu HaxoxXaeHWUs kaxaoro obpasua B npoHuKatoLen xxuakoctu. MNpu ogHoBpeMeH-
HOM UCMbITaHUM MeHee LeCcT 06pasLoB CHATAOT, YTO Bce 06pasLibl 6binn NorpykeHbl B MPOHUKAOLLYIO XXUA-
KOCTb 3a oavH pas. Mpu ogHOBpeMeHHOM ucnbiTaHuM Bonee wectn obpasuoB Heobxogumo cobnoaaTthb
nHTepsan 30 ¢ Mexay nomelleHMeM 06pa3sLoB B MPOHUKAIOLLYHO XUAKOCTb.

8.4.4 TorpyxatoT 06pasLibl TakumM 06pasoM, YTOBbI UX HUXKHSASA MOBEPXHOCTL conpuKacanach ¢ kpacute-
neM noA NpsiIMbIM Yriiom K onopHoi ryoke. [inst onTumansHOro KoHTaKTa NoBepXxHOCTM 06pasLia c NpoHuKaoLwen
XKMOKOCTbIO crieflyeT crierka HagaBUTb Ha BEPXHIOK NOBepXHOCTL 06pasLia, Ans Toro Ytobbl 06ecnevnTb gocTa-
TOYHOE NMpureraHue.

8.4.5 duKcupyloT Bpemsl, B TeHYEeHUE KOTOPOro Ha NPOTUBOMNOMOXKHOM MOrpyXeHHOM TopLe NpoABnAeTcA
nepsasi TouKa.

8.4.6 lMpounsBoaaT NoacyeT NPOCTYNaLWMX HA MOBEPXHOCTL NATEH UMK TOUEK NOche BblAepXKN 06pas-
LIOB B MPOHUKAIOLLEN XXMAKOCTU B TeueHue 30 MUH.
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8.4.7 dukcupyroT obLee YACNO NATEH UM ToHEK MPOHUKaHWS pacTBopa ¢ kpacuTenem ans Bcex obpas-
LioB.

8.4.8 Ecnv Ha oTAernbHOM KOHKPEeTHO B3fTOM oGpasLie 4YMCno MATEH U TOYeK NPOABUMINCL Kak oAHO
Lenoe, To UCMNbITaHWe OCTaHaBMBaOT U MPOBOAAT UCMbITaHWe Ha ApYroM obpasLie, B3ATOM U3 TOM XKe NapTuu.

8.5 lMpoToKon ucnbiTaHMmn

MpoTOKON UCMBITAHUIA AOMKEH BKITloYaTh B cebs:

- cBeAeHus 06 obpasLax, npMBeaeHHble B akTe 0Tbopa 06pasLoB;

- HaMMeHoBaHWe opraHusaLMun, NPOBOAMBLLEN UCTIbITAHNKE;

- OaTy NpoBeAeHUs1 UCNbITaHWNA;

- cBeAeHuns 06 ycrnoBusix, Npy KOTOPbIX MPOBEeAEHbI UCTIbLITAHNS;

- BpeMs 4O MOMEHTa NPOosiBNeHUs! NepBo TOUKM KpacuTens Ha TopLe Ans Kaxaoro obpasua;
- YACNO NPOHUKAHWIA AN KaXXaoro obpasua;

- cpefHee Mo pesynbTaTaM NPOHUKaHUA ANA kaxaoro obpasua;

- CBeAeHUs O cneunanucTax, NPoBoAMBLUMX UCMbITAHWUSA, U UX NOATNUCH.
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MpunoxeHne A
(cnpaBo4Hoe)

Onpe.qeneHMe npe,qeanon TeMnepartypbl 3KCcnnyartaumm tTepmMmoMexaHU4eCKUM MeTo4oM

A1 O6Lwue nonoxeHus

A.1.1 MeTtog ycTaHaBnvaeT nopsiaock ncneitaHni AKIN Ha npon3BoacTBe Npu NpMemMo-caaToYHbIX UCTbITAHUSX AN
OLleHKM TeMMepaTypbl Ha4ana pasMsr4eHus nonumepHon matpuubl AKM.

A.1.2 MeTog OCHOBaH Ha aHanu3e TepMOMEXaHUYECKON AnarpamMmmbl, MONyYEeHHON C UCMONb30BaHUEM periakcomeT-
pa npu HarpyxeHunn ob6pasLa Ha NonepeYHbIN TPEXTOUEUHBIV U3rMb OO 3aaaHHOro 3HaveHus npornba, Harpese o6pasLa B
HarpeBaTenbHON Kamepe 1 perncTpaLmum N3MeHeHns Harpy3ku, ¢ KOTOpon o0bpasel CoNnpoTUBISIETCS 3a4aHHOMY NPorMiy
no Mepe Bo3pacTaHus TemnepaTypbl.

A.1.3 Mo mepe Bo3pacTaHms TeMrnepaTypbl CONPOTMBNeHne o6pasLua narmby ymeHbuaeTcsl. 70 NPOVNCXOAUT BCrie-
OCTBME TOro, YTO YMeHbLIaeTCs MOAYyNb YNpYrocTv NOSIMMEPHON MaTpuubl U CONPOTUBIIEHWE KOMMO3UTa CABUIOBbIM
HanpPsKeHWsIM, CYLLECTBYIOUM B KOPOTKOM M3OrHYTOM o6pasue. CKOpOCTb CHUXEHUS CUMbl COMPOTMRBIEHUs obpasua
narnby npuobpetaeT HanbornbLWyo B TeMNepaTypHOM AnanasoHe, Korga Harpesaemas nonumepHasi matpuua B obpasue
Ha4YMHaeT NepexoanTb U3 CTEKNOOBGPA3HOIO COCTOSIHMSA B aracTuYHoe coctosiHue. Mpu nocneayowem anddepeHumans-
HO-TEPMWYECKOM aHanu3e OnpeaensioT Temrnepatypy MEeXaHU4ecKoro CTEKNOBaHWsi U MNpederbHyl Temneparypy
akcnnyatauumm.

A.1.4 CxemawncnbiTaHusi obpasua npy onpegeneHmm TeMnepaTypbl Ha4vana pa3MsirHeHnst ornbITHOro o6pasua noka-
3aHa Ha pycyHke A.1:

- obpasel 3 c onopamu 8, NpeAcTaBnsoWUN coGoN KOPOTKYD narnbaemyto 6anky, NnoMeLLalT B NpeaBapuTerbHO
OXNaxJeHHY0 40 KOMHATHOW TeMNepaTypbl HarpeBaTenbHy Kamepy 2;

- obpaseL n3rnbatT Yepes HABKUMHON HAKOHEYHVK HarpyXarLLero MmexaHnama 5 4o 3a4aHHOro 3Ha4eHns Npornba;

- PMKCUPYIOT 3HAYEHUS TEMIEPaTYpPbl B HAarpeBaTelbHON KAMEPE U COOTBETCTBYHOLLME e 3HAYEHUS CUITbl COMPOTHB-
neHusi o6pasLa usrmby patumkamm 6 u 7 B TeHeHWe BCEro Nnepuoa UcrbiTaHUM.

6 1 3
£ /
— L 1 —

N

8

1 — TepmoMeTp CONPOTUBNEHUS; 2 — HarpeBaTensHas kamepa; 3 — obpasel; 4 — CMNouamepuTenbHbIM AaT4KK; 5 — Harpyxatowumn
BWHT; 6 — cUcTeMa U3MepeHus Temneparypsl; 7 — cucTema M3MepeHusi Cunbl; 8 — onopa HarpyxatoLLero MexaHuama

PucyHok A.1 — Cxema ucnbiTaHus o6pasua npy onpeaeneHny TemnepaTypbl Ha4vana pasmsirieHust onbITHOro obpasua
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A.2 Annapartypa

Ons ucnbiTanmsa obpas3LoB NPUMEHSIOT YCTPONCTBO (penakcoMeTp), cxema KOTOpOoro npueegeHa Ha pucyHke A2,
PenakcomeTp COCTOUT n3:

- CMOHTMPOBAHHOW Ha CTaHWHE HarpeBaTerbHON kamepbl, obecrneynBatolLel BO3MOXHOCTE HarpeBa o6pasua Ao
Temnepatypsbl 200 °C;

- Harpy<aroLero ycTponucTEa;

- CUNOWU3MEPUTENNbHbIM AaTYUK C MOMPELLHOCTBIC u3MepeHns He 6onee 0,5 %;

- AaT4uKa TemnepaTyphbl C NOrpewHOCTbIO M3MepeHus He Gonee 1 %.

PenakcomeTp 4omKeH ObiTb OCHALLEH CpeacTBaMM yrpaBreHuUst HarpeBa, o6ecnevmnBaoLLmMMm pocT TEMNepaTypbl B
HarpeBaTenbHOW kamepe co ckopocThbio (1,0 £ 0,2) °C/MUH, U NPOrpamMmMHO-M3MepUTENBHBIM KOMNNEKCOM ANA perncTpa-
UMM ¥ BU3yanu3auum pesynbTaToB UCTbITaHWH.

1 — TepmoOMeTp CONPOTUBNEHNS; 2 — HarpeBaTenbHas kamepa; 3 — obpaseun; 4 — cunousMepuUTENbHBIN AaTYUK; 5 — HarpyxaroLum
BUHT

PucyHok A.2 — Cxema ycTporcTBa Ans TEpMOMEXaHUYECKNX UCTbITAHUI

A.3 O6pasubl

A.3.1 O6pasubl A4ns UCnbITaHWIM OONMXHbI ObITb 0TOOPaHbLI B COOTBETCTBUM C TpebGoBaHuAMM pasgena 4.

A.3.2 OnvHa obpa3uoB ans ucnsiTaHum gormkHa 6bitb 12d. OnuHa Ip pabouero yyactka 3Tux o6pasuoB AOMKHA
HaxoanTbes B npeaenax (9d + 2) mm.

A.4 MNpoBeaeHne ncnbiTaHUM

A.4.1 MNpucnocobnexHve anstUCMNbITaHUIA HACTPaUBAKOT HA 3HAYEHWE UcTbiTaTenbHON 6a3bl, COOTBETCTBYIOLWEE 3HA-
YeHuto /.

A.4.2 HactpauBatoT npubGopbl Ansi MU3BMEPEHUsi CUIbl U PerynMpoBaHusl Temnepartypsl B pabouve gnanasoHbl
N3MepeHUN.

A.4.3 O6paseL ycTaHaBNUBaIOT B PENakCOMETP Taknm 06pa3om, YToObl HAXXMMHOW HAKOHEYHUK Npnbopa Bo3aen-
CTBOBan Ha cepeanHy pabodyero yyacTtka obpasua, Haxo4saWerocsi Mexzay ornopamu.

A.4.4 Harpyxatowmum BUHTOM n3rnbatoT o6paseL, 4o TeX Nop, Noka npurioXXeHHasi KHEMy Harpy3ka He JOCTUTHET 3Ha-
YeHusi B COOTBETCTBMM CA.4.5.

A.4.5 WcnbiTatenbHas Harpyska, AeicTByoWwas Ha ob6paseu, AornxkHa coctaensts 10 % 3Ha4YeHWUs Harpy3ku, Bbi3bl-
BaloLLel paspyleHne obpasLa npu 3agaHHoN UcnbiTaTenbHON 6a3e (paccTosiHue Mexay onopamm).

lMpeanonaraemoe 3HayeHve Harpy3ku P, H, BelumncnsioT no opmyne

p 4o (A1)
I’
rae op — Mpeaen NPpoYHOCTY Npu pacTsikeHun, Mla;
/p — anvHa paboyero y4actka obpasua, MM.
[1nst 06pasLoB KPYIIOro CEeHEHWs 3HaUEHE MOMEHTa COMPOTUBIIEHUS W, MMS, BLIYNCIISIIOT No (hopmyne
_ nd® (A.2)
=5

Harpy3Ky KOHTPOIMPYIOT NO NOKa3aHNAM CUITON3MEPUTENbHOIO gatymka.
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A.4.6 BobigepxuBaioT o6pasel npu 3agaHHOM NONMOXeHUW PerynmpoBoYHOro BUHTa He MeHee 5 MuH. Mocne aToro
BKITI0UAI0T NPOrpaMMHO-M3MEPUTENBHBIN KOMMNITEKC U HarPeBaTerbHY0 KaMepy B pabo4unii pexxum 1 BU3yarnbHo CreasT 3a
M3MEHEeHUeM TeMnepaTypbl B Kamepe.

A.A.7 lMpv noBbileHUN TeMnepaTtypsl B kamepe Ha 1 °C, nporpammHO-U3MepuTEnbHbIN KOMIIEKC NEPEBOAAT B
PEeXUM 3anUcyU TePMOMEXaHMYECKOW auarpaMmmel — MaccmBa 3Ha4eHwin Temnepartypel T; 1 cunbl P; ¢ ANCKPETHOCTBIO
M3mMeHeHusi Temnepartypbl He 6onee 2 °C.

A.4.8 lMocne 3aBeplweHns ucnoiTaHnsa obpasel, U3BNeKalT U3 Kamepbl, a KaMepy OXNaxaalT OO0 KOMHATHOW
Temnepartypbl.

A.5 O6paboTka pe3ynbTaToOB NCNbITAHNN

A.5.1 Bnpouecce 06paboTku pe3ynbTaTtoB UCNbITAHMIA C UCNONb3oBaHnem metonoB TMA aorkHbl 66T NpoaHanu-
3UpOBaHbl TEPMOMEXaHUYECKNE Anarpammbl KaXXAOrO UCNbITAHHOTO obpasua.

A.5.2 Bo BpeMsi UCNbITAHWUA NPOrPAMMHO-U3MEPUTENBLHBIN KOMIMNEKC CTPOUT rpadmMk TEPMOMEXaHMYECKON anar-
pammbl 06pasua B koopamHaTax P(T), ncnonb3ys Maccve 3Ha4YeHU TemnepaTtypel T; v onnbl Py

A.5.3 Ha rpacmke BU3yanbHO OUeHUBAOT NPUBNMKEHHOE NONOXEHUE FPaHUL, HAYanbHOro U paboyero y4acTKoB
Avarpammbl. 3a Ha4anbHbIN Y4aCTOK TEPMOMEXAHNYECKON AnarpaMmmel NPUHMMAIOT NPUONN3NTENBHO NIMHENHOE N3MEHE-
HUe Harpy3ku Npy NOBbLIWEHUN TemnepaTypsbl. 3a pabounii y4acTok NPUHUMAIOT YHACTOK YCKOPEHHOTO WUITK 3aMeneHHOro
M3MEHeHUs Harpy3ku. Mpu HeobxoaMMocTn Ha NOBTOPHOM aTane o6paboTkn AaHHLIX NONOXEHUE rpaHnL, HA4arnbHOro U1
pabo4yero y4acTKOB TEPMOMEXAHNYECKOW ANarpamMmmbl MOXET ObiTb YTOHHEHO.

A.5.4 HavanbHbi y4acTOK TEPMOMEXAHNYECKON AnarpaMmmbl annpoKCUMUPYIOT NMUHENHON PyHKUMEN
P;=m-T,+n, (A.3)
rge m u n — 3Ha4deHUst SMNUPUYECKUX KOHCTAHT NPSMOWN, annpOKCUMUPYIOLLEN HaYanbHbIW, NPeAWeCTBYIOWMIA Havany
pasMAr4eHns NoIMMepHON MaTpuLbl, yHaCTOK 3aBUCUMOCTH Harpy3km P, c koTopoi o6paseu conpoTuenseT-
cAn3rmby, oT TemnepaTyphbl 7; B HarpesaTenbHON Kamepe U onpeaensioTCA C NoMOLLbIO Nporpamm 06paboT-
KM AaHHbIX.
A.5.5 [Insikaxgoro yneHa MaccuBa 3HauyeHwii Temnepatypbl T; u cnunbl P; HAX0AAT 3HaUeHNA NPUBEAEHHON Harpys-
ku Pq; no doopmyne

P (A.4)

P,= —1
Y (T +n)

A.5.6 CTpoAT HOBbIN MACCUB 3HAYEHNIA TemnepaTtypbl T; U cunbl Pyj, HavanbHbIn u pabounii yuactok macemnea [T,
P4;]1annpokcummnpytoT curmonaom Py (T), KoTOpbIf BMMCASAIOT no dhopmyne

b (A.5)

rge a; b; ¢; d — amnupu4eckne KOHCTaHTLI CUTMOMZA, anMPOKCUMUPYIOLLENO 3KCNEPUMEHTAarbHbIE aHHbIE;
T — 3HadeHne TemnepaTypbl B HarpeBaTernbHon kamepe, °C.

Mpumedanune—[Ona HaXoOXAEHUA KOHCTAHT CUTMOWZA PEKOMEHAYETCA UCMONb30BaTh PYHKLUMIO NOJ HOME-
pom 8011 nporpammebl « Table Curve Windows v. 1.10».

A.5.7 CTpoAT gnarpammbl N3MEHEHUSI 3HAYEHWI NEPBOI U BTOPON NPOU3BOAHLIX MO Temnepartype ana PyHKunm
P4(T).

A.5.8 3HaueHue TemnepaTypbl, NpY KOTOPOK NEPBasi NPOU3BOAHAA UMEET MakCUMarnbHOe 3HaYeHNe, NPUHMMAIOT
33 TemnepaTtypy MexaHuM4eckoro CTeknoeanus T... [ins naiiaenHoro sHavenns 7., Ha TepMOMeXaHUYeCcKon auarpamme
HaxXOAAT COOTBETCTBYIOWEE YMCIIOBOE 3HAYEHNE NEPBOM Npon3soaHoNn OP,/4T.

A.5.9 3HaueHne TemnepaTypbl, NPUKOTOPOI M BTOPast NPOU3BoAHAaA 0T PyHKUMM Py (T) umeeT MuHUMaribHoe 3Have-
HUe, NPUHNMAIOT 3a TemnepaTtypy T, — Temneparypa o — Nepexopa, AN KOTOPOoi Ha TEPMOMEXaHNYECKoN auarpamme
HaxofsT YMCIeHHbIe 3HaqeHnA chyHkuum Py, (T), ee nepsoii nponssogHow (0P4/0T)  , BTOPON NPOU3BOAHON ( 62P1 / aTZ) o

A.5.10 3HaueHue TemnepaTypbl, NPW KOTOPOI BTOpas NPOM3BOAHAA OT PYHKUMKM Py (T) nMeeT MakcumanbHoe 3Ha-
ueHwe, NPUHUMALIOT 3a TemnepaTtypy T, 1, 475 KOTOPON Ha TEPMOMEXaHUYECKOM AnarpamMmme HaxoAsT YACTIOBbIE 3HAYEHUs!
yHKUMn Py 4(T).

A.5.11 To nonyyeHHbIM 3Hadenusam T, T4, T 1 COOTBETCTBYIOWMUM UM 3HaUeHNAM Py (T) OLeHMBaIOT NpaBuib-
HOCTb NpeaBapuTENbHON OLIEHKU rpaHuL, HavanbHOTo M paboyero y4acTKOB guarpammel TEPMOMEXaHUYECKON KPMBOW U NpU
HeobX0AMMOCTU MPOBOAAT NOBTOPHYHO YTOYHS IOLLYI0 06paboTKy guarpaMmbl.
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A.5.12 TemnepaTypy Hadana nepexoja csidytowero B obpasue 13 creknioobpas3Horo COCTOsIHUSI B 3MacTUYHOe

T, n» °C, BbMuCnAGT No chopmyre

(1-Py, )cos ej
T =T —|r ks -
H. N 1a ( 1-sin 0
roe 6= Ty arctg (@j .
2 oT J,

(A.6)

(A7)

A.5.13 TNocne 06paboTkn TepMOMEXAHUYECKUX ruarpamMm UCbITaHU Bcex 06pasLoB B rpynne BbIUYUCNSIOT cped-
HeapuhMeTMHECKME 3HAUEHNSA TEMNEPATYPbl MEXaHMHECKOrO CTEKNOBaHUA T, 1 TEMNepaTypbl Ha4ana nepexoga nonu-
MEPHOI MaTPWLbl M3 CTEKIO06PAa3HOIO B 31aCTMHHOE COCTOAHME T, |, KOTOPOE NPUHUMAIOT 3a NpedernbHYo TemnepaTypy

akcrnyaraumu T,.

A.6 TpebGoBaHWS K TOYHOCTU UCTLITAHNIA N 06PaBOTKM pe3ynbTaToB
A.6.1 TemnepaTypa B UchbITaTeNbHOW kKamepe AoIkHa ObITh M3MepeHa ¢ NorpeLlHocTbo He Gornee 2 °C.

A.6.2 Cuna conpoTueneHns obpasua nonepeyHomy marmby aormkHa 6biTb U3BMepeHa ¢ NOrpeLlHoOCTbIO He Gonee

0,5 % MakcMManeHOro 3Ha4YeHWs1 CUMbl, MONYYEHHOIO BO BPEMS UCTIbITAHWUN.

A.6.3 3HauyeHVs oUEeHMBAEMOW XapaKTePUCTUKW, KOHCTAHT U APYTUX BENUYMH, UCMOMb3yEMbIX B MPOMEXYTOUHbIX

pacuyeTax, AOMXKHbl OblTh ONpeAeneHbl 40 TpeTel 3Havalen undpebl.
A.7 MpoTokon ncnbiTaHnn

MpoToKON UCMbITAHUI AOIMKEH BKITIOYaTh B ce0s:

- cBegeHusi 06 obpasuax, NpuBeAeHHbIe B akTe 0Toopa 06pasLoB;
- JaTy NpoBeAeHUs UCMbITaHWI;

- HaVMeHOBaHWe opraHv3auum, NPOBOAVBLLEN NCMbITAHWE;

- cBeieHWs1 06 yCroBuWsX, MPU KOTOPbIX NPOBEAEHbI UCTIbITAHUS;

- pe3ynbTaTbl UCTbITAHWUI;

- 3HaYEHUA N3MEPHAEMbIX XapaKTePUCTUK AINA KaxXgoro NCnbiTaHHOro 06pa3u,a;

- 3HAQYEHUs] OMpeaensieMblX XapakTepuUCTUK Kaxgoro obpasua, nonydYeHHole npu obpaboTke pesynbTaToB

ncnbliTaHuA;

- cpegHve 3HaueHWs1 OMpedensemMblX XapakTepUCTUK W pe3ynbTaTbl CTATUCTUYECKOW 00paboTKM MOMyYeHHbIX

JaHHbIX;

- UCXOAHYI0 TEPMOAMHAMUYECKYH0 AMarpammy NCNbITaHUs Kaxkaoro o6pasua;
- MPUBEAEHHYI0 TEPMOANHAMUYECKYIO AnarpaMmy UCMbITaHUS Kaxxaoro o6pasua;

- Auarpammy 3aBUCMMOCTM NEePBON NPOU3BOAHON NPUBEAEHHOIO YCUNUS OT TEeMNepaTypbl Ans kaxgoro o6pasua;
- Avarpammy 3aBMCUMOCTU BTOPOI NPOM3BOAHON NPMBEAEHHOTO YCUNUS OT TeMNepaTypbl AN kaxgoro obpasua;

- CBeleHnA 0 nnuax, NnpoBOANBLUNX UCMbITAHUA, U X TOAMNMNCH.
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YOK 621.002.3:006.354 MKC 91.080.40 X13

KnioueBble cnosa: apmartypa KOMMo3uTHasi NONMMEpHas, MeToAbl UCMbITaHWNA, CTPYKTYPHbBIE XapaKTepuUcTuKu,
TepMOMexaHN4Yeckne XapakTepucTnki, Tennosoe paclumpeHne, koadduLneHT NMHENHOro TeNnIoBOro pacium-
pPeHns, cpeHNn KO3PULNEHT NUHENHOrO TENNOBOrO paclupeHns, AnddepeHumnansHblin kKoadUUUMEHT nu-

HEeMHOro TensioBoro paclwnpeHna, CTeKnoBaHue, TemMnepatypa CTeKnoBaHuA, NnpoaosibHaA MOPUCTOCTDb,
BogonornoweHne
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