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OIM. Meroxn onpeneneHns A0roBpeMeHH0# NPOYHOCTH
(TPelHHOCTOHKOCTH NPH MHOTOKPaTHOM PACTSKCHHH)
OpPraHHY4eCKHX BAXKYIIAX MATEPHAJIOB

Pa3paboTan MeTon OnpeeneH s TeMNepaTyphbl XPYNKOCTH [10CJIE
MHOTOKPATHOI'0 PaCTSDKEHHA, KOTOPBIH XapaKTepU3yeT IOTOBPEMEHHYIO
MPOYHOCTh (TPEUIMHOCTONKOCTh) NMOKPHITHH, YCTPaHBaEMBIX C
NPHMEHEHHEM OPraHHMYECKHMX BSXKYLIMX MaTepPHalIOB.

TocynapcTBEHHBIH NOPOXKHBIH Hay4HO-HCCIIEAOBATENbCKHUI
uHcTUTYT OIVIT «Coroznophum», 2002.
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IPEAUCJIOBHE

Ilpu paspaGoTke MeToma onpenesieHNs AONTOBPEMEHHOM
MPOYHOCTH (TPELIMHOCTOUKOCTH NPH MHOTOKPAaTHOM pacTAXKEHHH)
OpraHH4ECKHX BSKYIIHX MaTepHajlOB 32 OCHOBY HPHHAT METOX
omnpenenenus Temneparypst xpynkoctd o I'OCT 11507.

o 3ToMy MeTOmy cro¥ BsDKYLIETO NMOABEPraeTCsA PacTDKEHHIO
NPH OTPHLIATENLHEIX TEMIIEpaTypax ¥ (PHKCHUPYETCS TeMIleparypa, ipu
KOTOpO# NOSIBIAETCS TPELHMHA B 3TOM cioe. IIpu 3ToM He yuuTbiBaroTcs
IPOLECCHI PE/IaKCALMH HANPDKEHHH WIM UX HAaKOIUICHHE.

IosToMy nenslo HaHHO# paboThl Gbina paspaborka MeTona
ofpee/eH s JOJIrOBPEMEHHOM MPOYHOCTH (TPeLIHHOCTOHKOCTH NPH
MHOTOKPaTHOM pacCTAXKEHHH), KOTOpas yYHTHIBAET NPOLECCHI,
TIPOMCXOASAIIHE B CJIOE BXKYILETO IIPH MHOTOKPATHOM €TI0 HarpyKeHHH,
YTO MPUCYIE HMEHHO PealibHbIM YCIOBHAM 3KCIUTYaTAllH BDKYIIEro
H [JaeT NPE/ICTABICHHE O ATUTENBHON TPemHUHOCTORKOCTH MOKPBITHA.

B paspaborke O[IM npunHuManu yuacthe corpyaxuku Coros-
JOpHHH: KaHAMJATH TexH. Hayk [oxman JI.M., I'ypapuii E.M.,
umk. l'epmkoxen C.JL., k. {aseinosa K.H.

3ameuaHus U NPENJIOKEHHs MO HacToswed pabore mpocsba
HanpaBnATh o agpecy: 143900, Mockockas o6i1., r. banammxa-6, m.
3HTy3uacToB, 79, OI'VII «Coro3nopHuuny.

1. OBIIHE ITOJIOXKEHMSA

1.1. Merox maeT BO3MOKHOCTD Y4ECTb IPOLECChI, IPOUCXONAIIHE
B C/I0€ BAXKYUIEro MpH MHOTOKPAaTHOM €ro HarpyXeHHH, KOTopoe
NIPHCYLIE peaJIbHBIM YCIIOBHAM SKCIUTyaTallii BOKYIIETO B OKPHITHH.
370 NO3BONAET CYAUTH O JTHTEIbHON TPEIMHOCTOMKOCTH MOKPHITHI 1
TIPOrHO3UPOBATh UX AOJITOBEYHOCTb.

1.2. Ominyve ¥ HOBH3HA NpeAJIaraeMoro MeToz1a 3aK/IO4aloTCA B
TOM, YTO UCHBITAHHA MPOBOIATCA B 00/aCTH XpyNKoro u 6amskoro k
HeMY COCTOSHMSA BSDKYILEro, a YMCJIO LMKIJIOB HarpyXeHHs IPH 3TOM
YBEJIMYEHO HA MOPAAOK MO CPaBHEHHIO CO CTAHAAPTHBIM METOMOM;
NPeHMYLIIECTBO — YCJIOBHA HCIBITAaHHA NPHOMKEHB! K PEaIbHBIM H
HauboJiee OMaCHBIM YCIIOBHAM 3KCILTYaTaLMH.



2. OIINCAHME METOJIA

Onpenenexyie 10IroBpeMEHHOM MPOYHOCTH BAXKYLLETO CBOAHTCA
K ONpENeNIeHNIo ero TeMIepaTypsl XPYNKOCTH [10CIe MHOTOKPATHOFO
pacTsbkeHus (Harpy>xeHus) Ha npubope ®paaca.

CyutHocTs MeToza OnpeAeneHUs A0ITOBPEMEHHOH MPOYHOCTH
OpPraHMYecKHX BAHKYLIMX MaTepPUATOB 3aKIIIOUAETCS B ONpEACNCHUU
TeMIIepaTypbl XpYNKOCTH H 4HCNa LMKJIOB JI0 paspylueHus ofpasia
(nosBieHus rTy6OKOM TPeUIMHBI) 110CIE MHOTOKPaTHOTO CrubaHus W
pacnpsAMJICHUS [UIACTHHKH.

2.1. Annaparypa, peakTHBbI H MaTepPHAJIbI

2.1.1. Anmmapar ®paaca (ueprex npeacrasnen 8 FOCT 11507-
78), B KOTOpBI#t BXOAAT:

- YCTpPOMCTBO i crubaHus MIACTHHKH, COCTOSAINEE U3 ABYX
KOHLIEHTPHYECKHX TPYOOK H3 TEIUIOH3ONALMOHHOTO MarepHania,
npycnocobiieHys U1 nepeMellleHHd BHYTpeHHel TPYOKH OTHOCHTEIIBHO
BHeHIHel TpyOku. 3asop Mexay TpyOkamu He HODKEH NpeBBILATh
1 MM. Ha HIoKHMX KOHIIaX TPYOOK JKECTKO YKPETUICHBI 3aXBaThI C [1a3aMH.
Yacte BHyTpeHHe#H TpyOKH, HaXOAAIIAACS MEXIy 3aXBaTaMH, UMeeT
YeThIpe MpoHOJibHbIE npope3n (pasMepoM 30 X 4 MM), ycTpaHsIOIue
9KpaHHPOBaHME pe3epByapa TepMomerpa (HiaM Tepmonapsi). Ilpu
nepeMeIeHHH BHyTPeHHelH TpyOKH pacCTOSHHE MEXITy Na3aMH 3aXBaToB
JIOJDKHO PaBHOMEPHO YMEHbIIaThed 10 36,5 + 0,1 MM OT MaKCHMaNtbHOTO
pacctosiHus 40 + 0,1 MM 3a 10-12 c;

- mpucnocobJieHHe AN NepeMellleHus BHyTpeHHeil TpyOku
COCTOMT M3 KOHYCa WJIM ABYX KIIMHbEB, IO MOBEPXHOCTH KOTOPbIX
ABHKeTca mTUGT, COeNHMHEHHbIN ¢ BHyTpeHHelt TpyGkoit. IIpucro-
cobnenue MNPHBOAUTCA B JeiiCTBUE BpallleHHEM PYKOSTKH WIH
aBTOMAaTHYECKH,

- IUVIACTHHKH CTANBHBIE 1yuHo# 4140,05 MM, umpuHoit 20,0+0,2 Mm
u Tonumuoi 0,15+0,02 MM, H3roTOBJIEHHBIE U3 CTANIBHOM JeHTH 651 -
1I-C-H-0,15x20 no IF'OCT 2283-79. B HeHanpsXKeHHOM COCTOSHHH
TUIaCTHHKH JOKHBI ObiTh Iwiockumu. He nomyckaercs npumeHSThH
IUTACTHHKH CO CJIEaMH KOPPO3UH;

- npobupKa CTeKISHHas JuameTpoM 37 + 1 MM, BHICOTOH OKOIO
210 MM, B KOTOpPYIO BCTaRJIseTCs H3rubarollee yCTpoicTBO;

- YCTPOWHCTBO I OXJIAXKAEHUS, COCTOsIIEE U3 HecepeOpeHoro
cocyna /lproapa, CHabGKEHHOTO Pe3MHOBO# NPOOKOH C Mpope3IMHU 1T

4



npobUpKH ¢ H3rHOAIOLIHM YCTPOMCTBOM IS MIOJaYH OXJIAXKIAMOIIETO
areHTa (BOpPOHKa UIA NOAQYM YIVIEKUCIOTHl MM TPYOKa [Uis momavyd
rasoo0pa3sHoro a3ora), u oroaswei Tpy6xu. Bmecro cocyna Jsioapa
MoxeT OBbITh HCTIONB30BaHa LIIMPOKad poGHpKa, KOTopas YKperuiseTcs
TIpH noMo1y npobkH B ctakaHe. Ha qHO NpoOMpKH  cTakaHa IOMELIaoT
HEOOJIBLIOE KONIMYECTBO XJIOPUCTOTO KANIBLUA HAH APYroro OCYIIHTESIS;

- TEPMOMETP PTYTHBIH CTEKIAHHBIH C JUTHHOH MOrpy>kaeMoi 4acTH
250-260 MM, mHaMeTpoM He Gostee 5 + 0,5 MM, PTYTHBIM pe3epByapoM
LIMHApHUYECcKoH GopMel AnuHO#M 15-20 MM, C 1MaNa30HOM H3MEPEHHs
or MuHyc 35 mo mmoc 30°C, uenoi nenenus 1°C u norpemsHoCTEIO
+0,5°C uaM TepMomnapa XpoMeJb-KomeneBas MaIOHHEPIHOHHas C
JUTMHOH MOrpy»aeMoi yacTu He MeHee 250 MM, € MOTEHLHMOMETPOM
wiacca ToyHocTH 0,5 ¢ AHanasoHoM u3Mepenus ot Munyc 60 1o mioc
50°C u ueHoti nenenus 1°C;

2.1.2. Jlpyras annapatypa, peakTHBbI 1 MaTepHAaIbI:

- YCTPOHCTBO IJIS pacCIUIaBIe€HHs BSXKYILEro Ha IUIACTHHKE,
cocrofllee M3 ABYX METAJUTHYECKUX IUTMTOK moboit ¢gopmsr (60 x 60
MM), pacrojIoXEHHBIX APYr Haj APYroM Ha PacCTOSHHH NPHMEPHO
50 MM. Bepxnds MiHTka TONMMMHON 5 MM, HIDKHSAA — OTpaXkaTenb
ToNMHON 1-2 MM. YCTpOHCTBO 3aKperuiseTcs Ha INTaTHBE FOpH-
30HTAIBLHO. [I/1 paciulaBieHHA BAXKYHIEro JOMYCKAaeTcs YCTPOHCTBO
Apyroii KOHCTPYKIHH, obecneyrBaiomell OTCyTCTBHE Neperpesa
BSDKYLIIEro ¥ paBHOMEpPHOE paclipeielieHHe ero Ha IUTACTHHKE, HalpuMep,
MEKTPHYECKOH IUTUTKH C TOPH30HTaIbHOM Kauatoleiics OBEPXHOCTHIO,
cHaO)XeHHOH OTAE/ILHBIM MarHUTHBIM 0JIOKOM (TIUIOCKOLLTH(OBaHHASA
MarHuTHas CTajbHas IactiHa pasmepoM 40x60x8 mm), obecneunBato-
HIHM TOJIHOE CONPHKOCHOBEHHE BCEH NMOBEPXHOCTH IUIACTHHKH C
HAaBECKO# BSKYLIETO C MOBEPXHOCTBIO 3TOM IUIMTKH, H OTAENBHOM
JNMEKTPHYECKOH TUIMTKH C YCTPOMCTBOM, 06ecreyuBalOmyM NOpH30H-
TaJbHOCTh NOBEPXHOCTH PaCIUIABIEHHOTO BSOKYLIETO;

- CEKYHIIOMED;

- cuTo ¢ MeTajutnyeckoil cerkoi Ne 07 mo 'OCT 6613-86.
Jomnyckaercs NpUMEHATh UMITOPTHEIE CHTA C aHAJIOTHYHBIMH pa3MepaMH
CETKH;

- IUTMTKA KepaMH4ecKas WiM crekio pasmepom 100x100x5 MM
IS BBIAEP)KMBAHUA IUIACTHHOK TOCJIE PACIUIABICHUSA BAXKYIIETO;

- KanbLui xnopuctelii Texunyeckwuii mo F'OCT 450-77;

- Tonyon HedTaHO# no F'OCT 14710-78 unn Toyon KaMeHHO-
yronbHbiit o FTOCT 9880-76, niu kepocHH OCBeTHTENBHBIIH;

- OXJNaXJaloIas cMecCh: 3THIOBBIH TeXHUYECKHH pereHe-
PUPOBaHHBIN CITMPT WIX ChIpELl, WIH TEXHUUECKHH H300KTaH C TBEPAOH
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YIJIEKHCIOTOM; KHUAKHH 30T WM KHAKas yriekuciora. Jlomyckaercs
UCIIONB30BaTh APYTHe OXJIDKAAIOIME CMECH;

- BeCbl 1abopaTopHsIe 3-ro Kjlacca TOYHOCTH;

- AepxKareib IJiS MOMELIEHHA TUIACTHHOK B Ta3bl 3aXBaTOB.
HInpuHa KOHLIOB iepikaresist He JOJuKHA NpeBbIiaTh § MM. OH TODKeH
6BITE CHa0XKeH YCTPOMCTBOM, IPEXOTBPALIAIOIINM COMDKEHHE KOHLIOB
Ha pacCTosHHE MeHee 38 MM.

2.2. HoaroToBKa K HCNBLITAHHAIO

2.2.1. Obpasel BOKYLIEro NPU HAJIMYHUM BlArd 00€3BOXKHBAIOT
OCTOPOXKHBIM HarpeBaHHeM 6e3 meperpesa 10 TeMreparypsl Ha 80-100°C
BBIILIE TEMIIEPATYpPhl Pa3MATYeHHs, HO He Hike 120°C u He Beime 160°C,
[IPH NEPEMELIMBAHUM CTEKIAHHOM nanouykoii. OO6e3BoxkeHHOE H
pacIUIaBI€HHOE [0 MOJBIKHOTO COCTOSHHUS BSXKyLIEe NMpPOLEKHBAIOT
Yepe3 METAJUTHYECKOe CUTO U TILATEIbHO NEPEMEIIMBAIOT A0 MOJHOTO
YOAJIEHHUA My3bIPLKOB BO3IYXa.

2.2.2. Illects CTaNBHBIX IUIACTHHOK TIIATENBHO NMPOMBIBAIOT
TOJIyOJIOM WM KEPOCHHOM, BHICYLIMBAIOT ¥ B3BEIUIMBAIOT C NOrpell-
HOCTBIO He Oonee 0,01 1.

HcnbiTanueM Ha M3ru6 BPYYHYIO YCTaHABIHBAIOT, B KaKylo
CTOpOHY M3rubaetcs craupHas ruactuHka. HaHocar 0,40 + 0,01 r
BSDKYLIETO Ha BEITYKIIYIO NPH H3rHGe CTOPOHY IIaCTHHKH.

2.2.3. TInacTHHKY ¢ HaBeCKOM BXKYIUErO KIAAYT Ha BEPXHIOIO
TUTMTKY YCTPOHCTBA IS pacIUIaBJIEHHA BSDKYILErO M OCTOPOXKHO
HarpeBaloT HIDKHIOIO IUTHTKY-OTpaXKaTellb ra30BOH ropesiky WIH APyTHM
HCTOYHHKOM TeILIa JIo TeX Mop, Noka 6UTyM He pacTedeTcs paBHOMEPHO
10 OBEPXHOCTH TUTACTUHKH.

ITnamenem LIMPHHO# OKONO 5 MM M JUIHHO#H 5-10 MM OCTOpPOXHO
MPOTPeBaloT NOBEPXHOCTB, YAAJISIOT BO3MOXKHBIE ITy3bIPBKH BO3TYXa H
MoJy4aloT Iafkoe, paBHoMepHoe nokpeitue. Ilpu 3Tom crenyer
n3berarb MECTHBIX NEPerpeBoB. Bpems pacIiiaBiieHHs U pacnipeeneHus
BSDKYLUETO COCTaBseT 5-10 MuH.

IoaroToBneHHsIe IIACTUHKH C BAXKYLIMM CABHFAIOT Ha [MIAIKYIO
TUIOCKYIO TOPH3OHTAJIbHO YCTAHOBJICHHYIO KEPAMHYECKYIO TUTHTKY.
3amuuIeHHbIE OT MBUIH IUTACTUHKH C BSKYIIHM BBIIEPKHBAIOT MPH
KOMHAaTHOH TeMneparype He MeHee 30 MUH.

2.2.4. B 3axBarbi ycTpoiicTBa s crubaHHs (MPH PacCTOAHUM
Mexay nasamu 3axsaroB 40,0 +0,1 MM) BCTaBNAIOT MIACTHHKY Tak,
4TO6bI CJ10# BSKYILEro 6bU1 pacroNoKeH HapyKy.
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ITpu >TOoM Hago u3beratbh 06pa3oBaHMA TPEUIMH B MOKPHITHH
BSDKYILEro py cru6aHnu 1uiacTHHKM. Ecnn nokpsitie TpecHyno, To B
YCTPOHCTBO /151 crubaHus MOMELHAIOT IUTACTHHKY C APYTHM MOKPLITHEM.

2.2.5. CobuparoT ycTpoHCTBO LI OXJTAXKIACHHA U cocy JIploapa
3alIOJIHAIOT HW300KTaHOM HJIM CITMPTOM, PHMEPHO Ha Y2 BBICOTHI.

2.3. IIpoBenenne HCOBITAHAS

IpoBeneHne HCMBITaHUSA CKIIA/ABIBAETCS U3 CNEAYIOIINX 3TAMOB.

Ha nepBoM 3Tane ucnbiTaHHA ONpeAeNsiOT CTaHAAPTHBIH
NoKa3arellb TeMITepaTypbl Xpynkocty no Ppaacy B COOTBETCTBUH C
aetictayromym 'OCT 11507-78.

Ha BTOpoM 3Tane nmpoBOAAT NMOATOTOBKY K HCIBITAHHIO Ha
MHOTOKPAaTHOE pacTAXKEeHHE, B TOM YHCIe H3MEHAIT CKOPOCTb
oxnaxaexus 10 0,2°C/MuH.

Ha TpeTheM 3Tame nmpoBOAAT cCOOCTBEHHO HCHBITAHHE Ha
MHOTOKParHO€ pacTsKEHUE CO CKOpOcThiO oxiaxaeHus 0,2°C/MuH u
CKOPOCTBIO HArPY>KE€HHUA 2 LUKJIa/MHH H YCTaHABIHBAIOT OKOHYATENbHbIE
pe3yNbTatsl — TEMIEPATYPY XPYTIKOCTH M YHCJIO LHKJIOB IO MOSBICHUS
NTyOOKOH TPELIMHBI Ha MOKPHITHH, a TAIOKE MPOMEXYTOYHBIE Pe3yJIbTaThl
— TEMIIepaTypy H 4YHMCJIO LMKJIOB, NIPH KOTOPBIX 00pasyeTcs pUCYHOK
THIIa pA6b WIH MMKPOTPEIMHA Ha MOKPBHITHH TUTACTHHKY.

2.3.1. Tpn H3 NOATOTOBJIEHHBIX MIACTHHOK UCHONB3YIOT IS
OIpese/IeHUs. CTaHAAPTHOTO MOKa3aTeNld TeMIepaTyphl XpYNKOCTH Ha
npubope Ppaaca no FOCT 11507-78.

2.3.2. VYcTpoiicTBO s CrUGaHHs IJIACTUHKH € BSXKYLIHM
BCTaBJIAIOT B CTEKIAHHYIO NMPOGHPKY ¢ HeOONBIIUM KOJHYECTBOM
XJIOPHCTOrO Kasblys.

TepMoMeTp WiH TEpMOTIapy yCTaHABJIMBAIOT TaK, YTOOBI Ty THbIM
pe3epByap TepMoMeTpa Wi pabounii KOHel TepMOnaphl HaXOMHIUCh
Ha YpOBHE CepeIMHbI CTAILHOH NMIacTHHKH. Temneparypa B npoGupke
K Hayally UCTIBITAHHA AO/DKHA GBITh He Hike 15°C.

2.3.3. BBOAAT MOpLMAMH OXJKJAOMUI areHT U TOHIKAIOT
TeMIepaTypy B npobupke co ckopocthio 1°C/MHH, MpH 3TOM
JIOIyCKaeMble OTKJIOHEHHA He AOJDKHbI npeBbiarh +1°C 3a 10 MuH.

2.3.4. Crubath INIaCTHHKY HAYMHAIOT NPH TEMIIEPATYPe IPHMEPHO
Ha 10°C Bbllle 0XHAAEMOH TEMNEPATyPbl XPYIIKOCTH.

Cru6aroT ¥ pacnipAMJIAIOT IVIACTHUHKY PAaBHOMEPHBIM BpPAIllEHHEM
PYKOATKH CO CKOPOCTBIO OKONO 1 06/c cHavana B OOHY CTOpPOHY 1O
JOCTIKEHHS: MAKCHMMAJILHOTO Mporu6a niacTuHky (pH yMEHbIIEHHH
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paccTosiHHA MEXAy Ma3aMu 3axBatoB 10 36,5 = 0,1 MM, a 3areMm B
06parHy10 CTOPOHY IO OCTHXEHHS HCXOMHOTO MOIOXKEHHS.

Bechb npouecc cru6aHus M pacnpsMIIEHHS TUIACTHHKH NOJDKEH
3akaH4MBaThca 3a 20-24 c. Onepauyio MOBTOPAIOT B Havyajle KaXIOH
MHMHYTHl M OTMEYalOT TEMIEepPaTypy B MOMEHT IOABJICHHUA MEpBOH
TpemuHbl. J[N1 yTOYHEHUSA MOABIEHHS TPELIMHBI JOIMYCKaeTCs
KPaTKOBPEMEHHO H3BJIEKaTh POOUPKY C BKYILUM U3 cocyna Jlproapa
WIH LIHpOKo#H nmpoOupku. B ToM ciydae, eciu Ha ABYX IUIACTHHKAaX
TeMIieparypa XpyInKocTH BsDKyIlero pasnnyaercs 6osbire yeM Ha 2°C,
UCIBITHIBAIOT TPETHIO IUIACTHHKY. 3a TEMIEPAaTypy XPYDKOCTH
NPUHHMAIOT cpeiHee apu(METHYECKOe 3Ha4YeHHe ABYX OIpENeIIeHHUI,
OKPYIICHHOE JI0 LIEJIOT0 YHCIA.

ITomrydyeHHOE 3HaYEHHE TeMIEpaTyphl XPYNKOCTH SABISAETCS
OCHOBOJ! ITpH NPOBEICHHH UCTTLITAHMS MO H3JIOXEHHOH HIKE METOIHKE.
B xone ucnbiTanus 0653aTeNnbHO (GHKCHPYIOT TEMIIEPATYPY MOABTIEHHS
pUCYHKA THNAa pAGM WIH MHKPOTPELIMHBI Ha TIOKPBITHH, €CJIH OHM
HUMEIOTCSA [0 MOSBIICHNS MTyOOKOH TPEILHHBL.

Jns onpemeneHus TeMmepaTypsl XpyNKOCTH NOCIe MHOTO-
KPaTHOTO PACTAKEHHS HCIONB3YIOT TPU OCTABLIMECH TUIACTHHKH C
HaBECKOH BSKYIIETO.

Jo HauaJia MHOrOKpaTHOro Harpy>keHHs B PHOOP C BCTaBICHHOM
TUIACTUHKOM BBOJAT MOPUMAMH OXJaXAAIOMHKA areHt, NMOHMKas
Temneparypy B npobupke xo 0°C co ckopocteio 1°C/mun.

2.3.5. 3a TemnepaTypy Hayala MHOTOKPAaTHOTO Harpy>k€HHS
IJIACTHHKH NPHHUMAIOT TeMrneparypy Ha 5°C Bbilie TeMmepatypsl
xpynkocTH o ®paacy ucneiryemoro obpasua. B ToM ciyuae, eciu B
npouecce onpeaencHus CTaHAAPTHOH TeMIepaTrypbl XpYNKOCTH IO
®paacy ormMeueHo 06pa3oBaHHE Ha IOBEPXHOCTH 0Opa3na pUCyHKa THIIA
PpA0H WM MMKPOTpPELIMHBL, TO 32 TEMIEPATYPy Hayajla MHOTOKPaTHOro
Harpy)xeHusl IPHHAMAIOT Temreparypy Ha 5°C Bbie TeMmneparypbl
o0pa3oBaHUd pUCYHKA WM MHKPOTpPELIMHBI.

2.3.6. Ilpu goctmwkenun 0°C cexyHIoMep OTKIIOYAlOT, cOpa-
CBIBAIOT TI0Ka3aHMA U BKJIIOYAIOT B MOMEHT Hayasia HarpyxeHus. [Ipu
3TOM PEXHM OXJIMKICHHA U Harpy KeHHA OCTAaeTCs CTaHJapTHBIM BIUIOTh
JI0 TeMnepaTypsl Bbilie Ha 5°C To#, KOTOpas NPUHKUMAETCH 32 HAYJIO
MHOTOKPATHOTO HarpyXeHHU.

2.3.7. Ilpu Temneparype Ha 5°C Bbllle TeMIeparypbi Hadyalia
MHOTOKPAaTHOTO HAarpyeHHs IUIACTHHKH Ha4YMHAIOT 3aMeIATh
CKOPOCTb OXJIaXKJEHWs, ocTeneHHo aosoas ee a0 0,2°C/mun (1°C 3a
5 MuH), npozioykast Crubarhb ee ¢ 4acToToH Harpyxenus 1 mukn/°C.
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Taxum obpasoM, HEOGXOAHMO 3a 25 MHH CHH3UTH CKOPOCTb
oxstaxaenus ¢ 1°C/mun (1°C 3a 1 Mun) mo 0,2°C/mun (1°C 32 5 mMuH).
Ipu 3TOM APOAOMKMTENBHOCTh UHKIIA HarpyeHus ocraetcs
cTaHaapTHO# — 20-24 ¢, | UMK Harpy>XeHHs MPOM3BOIAAT B Hayajle
KaXXIbIX S MHH.

Ipu pocTHXXEHHH TeMnepaTyphl Hayana MHOTOKPaTHOTO
Harpy>eHHs, OTKJIFO4AIOT CEKyHIoMep, COPOCHB MpeXHHe MOKa3aHHs,
3a)MKCHPOBAB YHCIIO LIMKJIOB HAarpyXKEHHA.

2.3.8. BKIIOYHB CeKyHIOMEp, HAYMHAIOT MHOTOKPAaTHOE Harpy-
JKEHHE TUIACTMHKH C 4acTOTOH Harpy)XeHMs 2 LHKJIa B MHHYTY TpH
ckopoctH oxyaxaeHus 0,2°C/muH. Bpems ofHOro [HKIIa HarpyxeHus
cocrasiiser 20--24 c. Bpems HagaJia kKaXKaoro HOBOTO LMKJIA HATPYXKEHHS
(uKCHpyeTcs 10 CeKyHAOMepY M npoucxoauT kaxabie 30 ¢. Obmee
YHCIIO LUKJIOB HAarpyxeHus, pasHoe 10, npoucxonur 3a 5 MuH npu
CHIDKEHHH TEMIIEpPATyphb! UCIbITaHMA Ha 1°C, T.€. 4acTOTa HarpyXeHHus
10 mur/°C.

B xadectse npuMepa U5 OnpeeIeH!s YUCTa LIKIIOB HarpYKESHUs
A0 TOABIEHUA TyOOKO# TpelunHbl PUHUMAaeM, YTO TeMIeparypa
xpynkocTu no dpaacy [uIs AaHHOTO BLKyIIEro paBHa MHHyc 25°C, a
TeMIlepaTypa XpyNKOCTH MOC/Ie MHOTOKPaTHOrO Harpy)KeHHS MHMHYC
40°C. TIpunumaeM, 4TO PUCYHKA THIIA PAOU WIH MUKPOTPEIHHbI MPH
CTaHJApPTHOM HCIBITaHUH He 6b110. TOorna YKo MMKIIOB HArpYKEHHA
JI0 TEMIIEpaTyphl Ha49asia MHOTOKPaTHOI'O Harpy>xeHus cocrasut 20°C x
1 muxn/°C = 20 uMKIOB, @ PH MHOTOKPaTHOM HarpysxeHun 20°C x 10
uK/°C =200 muknos. To ects o6mee uncro nukioB N = 220 uukiios.

2.3.9. Insa obneryeHns OpUEHTHPOBAaHHUA MO TeMIIEpaType B
KaK/IbIii JaHHBIH MOMEHT Lie/1eco00pa3HoO 3apaHee 3ar0TOBHTh PHCYHOK
MO aHaIOrdM ¢ pHuc.l, Ha KOTOpoM M300pakeHa MUHyTHas mikana (1)
CeKyHAOMepa, WCTIONB3yeMOoro NpH AaHHOM HcmbiTaHuH. Ha naHHoM
PHUCYHKe NPUBE/ICH ITPHMEP 3aTVCH PE3yIILTATOB UCTILITaHMA i oOpasua
BSDKYIIETO CO CTaHAapTHOH TeMrepaTypol XpynkocTH no dpaacy,
paBHO#H MuHyc 25°C, H COOTBETCTBEHHO TeMIiepaTypoii Hayasa
MHOTOKpaTHOro HarpyxeHus, paHoH muHyc 20°C. B kpyrax II, Il u
T.A. 3aIHCBIBAIOT TeMMepaTypy HarpyxeHus obpasua. B xpyre II
HanpoTHB 1udpsl «0» OTMEYAIOT TeMINEPaTypy Hayasla MHOTOKPaTHOTO
HarpyeHns, Aanee 4depes Kaxasle 5 MuH mpubasisor no 1°C, no
okoH4aHuM 1-ro 4aca (kpyr II), B clydae HeOOXOAUMOCTH 3amONHAIOT
kpyru [l u IV no ananoruu co 11. B xone pabotel, conocrasiiss JaHHbIE
JCHCTBYIOUIEr0 CEKYHIOMEpPA C PHCYHKOM, OTIPEE/SAIOT 3HAYEHHE
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TEMITEpPaTypbl, COOTBETCTBYIOUIEH Ka)KIOMY MOMEHTY BPEMEHH, H B
KOHIIE MCIBITAHHA OTPENENAIOT HHCIIO WHKIOB A0 paspyllieHus HpH
MHOFOKPaTHOM Harpy>KEHHH.

Takum obpa3oM, CeKyHAHas CTpelika CEKyHAOMEpa yKa3hiBaeT
BpeMs Hayalla Harpy>XeHHs IUTaCTHHKM MPH KaKJIOM MOCICNYIOMIEM
LUHKIe, MHHYTHasg CTpeJika — H3MEHEHUEe TEMIEPATypnl B XOAE
dcnbiTaHus (CM. puc. 1).

JUts yTOYHeHHA TeMIIepaTyphl OAB/IEeHMS M3MEHEHHH THIa pAbu
WIH MHKPOTpELUMH Ha NOKPHITHA HEOOX0AUMO NMPOGHPKY C COTHYTO#H
IUIaCTHHKO# H3BNEeKaTh U3 cocyna Jproapa. Obpa3oBaHHe PUCYHKA THIIA
pA6u WIH MHKPOTPEIMH QUKCHPYIOT B XypHale, 3allkChiBas TeMIie-
parypy, 1ucio o6OpOTOB M KayeCTBEHHOEe cocTosHie obpasua (pads,
MHKpPOTPEIIHHBI).

Oxnaxaenuie U crubaHHe IUTACTHHKH MO YKA3aHHOMY PEXHMY
APOOIDKAIOT 10 06pa30BaHis YETKO BHIPOXKEHHOH NTy0OKOH TPELIHHEI,
FIOCJIE YE€T0 HCHBITAHHE 3aKAHYMBAIOT, OCTAHAB/IMBAs CEKyHIOMeEp, He
cOpachiBas ero MoKasaHus.

TeMrieparypHO-BpeMeHHas CXeMa MHOTOKPATHOTO CrubaHus
obpasna

Puc. 1.
1 — MuHyTHas wKana cexynaomepa; ILIILIV — Temneparypa,
10 COOTBETCTRYIOLIAA BPEMEHH 110 IIKaJIe CEKYHAOMEpa



Puc. 1 npuBeneH c uenbio obnerieHHs 3amucH mpoiecca
HCTIBITAHHS:
OpH nokasateine 0 MHH — NPUHATA TeMMepaTypa Havania
MHOTOKPaTHOTO HarpyxeHus, paBHas MuHyc 20°C;
npu - 5 MuH — MuHyc 21°C;
np# - 10 MaH — Munyc 22°C U T.4.
3a TeMnepaTypy XpYyNKOCTH BSDKYIIErO IOC/IE MHOTOKPaTHOTO
Harpy>kKeHus NPUHAMAIOT TeMIleparypy 00pa30BaHHA Ha MOBEPXHOCTH
BAXKyLIero riybokod TpemuHsl. OZHOBPEMEHHO MO TOKa3aHUAM
CEKYHJIOMEpPa PACCYHTHIBAIOT YHCJIO LHKIOB Harpy>XeHHs N0
00Opa3oBanus IyOOKO# TPEWHHDI, A06ABHUB YKCIIO LIMKJIOB PACTSDKEHHUS
ot 0°C 1o TeMneparypsl HaqaJia Harpy>KeHH:.
Pe3synbTaThl HCIBITaHUS BKIHOYAIOT B Ce0s CleayIoLie oKasa-
TE/H:
1) T — Temueparypa ofpasoBanus puCyHKa TMNa pSGH Wi
MHKpOTpeyHsL, °C;
2) n — YHCIO LMKIOB HarpyXeHus 0 0Opa3oBaHHUA MHKpO-
TPELIMHEI,
3) KauecTBeHHOE COCTOAHHE BKYIIETO TOCIE n CrubaHuii npu
T® (ps6b WM MUKPOTpEILHHBEI) ;
4) T‘tpp — TeMIepaTypa XpYNKOCTH MOCJ€ MHOIOKPaTHOTO
HarpyeHHs obpasua o o6pa3oBaHus LIyOOKOH TPELIMHBI,
b
5) N — 4HCIO HMKIOB HAarpyXxeHus A0 0O0pa3oBaHHA IyGOKOi
TPELIHHBI.

2.4. O6paboTka pe3ynbTaToB

2.4.1. 3a TeMnepaTypy XpyNnKOCTH HOCJI€ MHOTOKPaTHOroO
Harpy><eHHs NPHHUMAIOT CpeliHee apH(MeTHIeCKkoe 3HAYCHHE JABYX
orpeaene !, OKPyIIICHHOE O LEJIOro YHcia.

242.CX0OAHUMOCTH

JIBa pesynbrara omnpeaeneHus, NOTy4eHHBIe OHHM JIabopaHTOM
Ha OJHOM M TOM k€ anmapaTe U npobe BsKyIero, NPU3HAIOTCA
JOCTOBEPHBIMH (NIPH JOBEPHTENBHOH BEPOATHOCTH 95%), ecnm
pacxoxaeHHe Mex Iy HAMH He npessiaer 3°C.

243.BocnIpOoHM3BOAHMOCTH

JlBa pe3ysnbrara HCIbITaHHS, OJTy4YEHHbIE Pa3HBIMHU 1a0OpaHTaMH,
B JIByX pasHBIX Jlaboparopusx Ha OXHOM M TOM Ke npoOe BKyHero,
NPH3HAIOTCA OCTOBEPHBIMH (ITPH NOBEPUTENIBHON BEPOATHOCTH 95%),
€CJIH PacXOXKACHHA MEXIY HUMHM He npeBbimatot 4°C.

2.4.4. lonyckaeMbie TOYHOCTHBIE XapaKTEPUCTHKM AEHCT-
BUTENbHBI 10 TeMneparypbl MUHYC 60°C.
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