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NMPOrHO3 TEMIEPATYPbI META.
B AYITOBOW NEYU

B pa6oTe paccMoTpeHa 3aada MOCTPOEHHS YNPOIIEHHOH uunenn
TYpHI MeTanAa B AYroBoil neun. PaccMoTpensl 0cOOEHHOCTH HIBECTHBIX M ronenei
IMPOBAHO BAHAHWE TEXHOMOrHYECKHX (JAKTOPOB Ha pe3yibTaThl 3aMEpoOB TeM
Ipeanosken anropuT™, MO3BOASIONHA OPHEHTHPOBOYHO OLHEHHTE OKHIAEMYIO mm-
rpepa metanna s JICTL

AYTOBAS CTAJENIABHIALHANA NeYb, TEMIEPATYpa, MeTa/ll, IVIaBKAa, YIaepoa

JntiRenl i
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Mo xoay nnasku B coppemennoii JICTT cranesapy Heo6X0auMO NOJNYHHTh
K MOMEHTY BbIIyCKa OlpeJeeHHYI0 TEMIIEpaTypy (He HHXe 3aaHHOH) H ornpe-
AesienHoe cojepikanne yriaepoaa v docopa B Metaiie (He Bbille 3aJaHHBIX),
MPH 3TOM HEXKenaTesleH Kak Meperpes Metauia, Tak H Ype3MEpPHO HHM3KHE CO-
nepxauus yrnepoaa u ¢ocdopa. IMosromy cuenas 3amep TeMnepaTypbl U Mojay-
YMB XHMaHaIu3 Mpobbl MeTamia, cTajesap 10/KeH OfpeesinTh, CKONBKO HYX-
HO BBECTH JJIEKTPOIHEPIHH, KHCJIOPOAA M HM3BECTH /Ui OJAHOBPEMEHHOIO 3a-
BeplIeHHA Harpea W papuuupoBanus metauia. [IpexneBpeMeHHbIH Harpes
MPUBOJMUT K ME€Pepacxoiy ME€KTPOIHEPIHH, YIUIHHEHHIO MJABKH H YXYALIEHHIO
nedocdopaunn, npexaespeMenHoe 00e3yriepoxKHBaHHE — K HEBO3MOXKHOCTH
HarpeTh M NnepemMeLlaTh METall M, Kak CJIEJICTBHE, K NEPEPAcXoay EeKTPoIHep-
rud. Jlng pacyera Ko/MYeCTBA YHEPrUH, KOTOPYIO HEOOXOAMMO BBECTH [UlA Ha-
rpesa MeTajia OT MepBOro 3amepa 0 3a/1aHHOiH, HeOOX0AUM AIrOPHTM, NMO3BO-
AAOUIMA POTHO3HPOBATE 3aBUCHMOCTh M3MEHEHHS TeMIlepaTypbl MeTamia or
BCEX TEXHOJIOMHYECKHX MapamMeTpoB IUIaBKH (TEKyllas TeMreparypa, Macca 3a-
BAJIKH, BBEACHHOE KOJIHYECTBO IHEPIHH, NMPOLOIIKHTENILHOCTD IJIaBKH M T.J1.). K
COXANCHHIO, CTPOrHH pacyeT TenoBoro Hananca BecbMa rpoMo3zioK U Tpedyer
GOIBIIOrO KOJIMYECTBA JIONONIHATENbHONH HHOPMaLMK, KOTOPas OTCYTCTBYET
Ha peaibHOM MPOUIBOACTBE (TEMIlEpaTypa M COCTaB OTXOMAALIMX ra30B, Temile-
PaTypa M pacxojl OXJIKAAIOWEH BO/bI, TEMNONOTEPH HATYHYEHHEM 4Eped OT-
KpuIThiil cBOI U pabouee okno W T.4.). Kpome Toro, mis ctpororo pacuera ie-
00XOMMBIL 1aliHBIE, KOTOPBIE [PAKTHYECKH HEBO3MOXKHO HIMEPHTHL B peaibHbIX
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YCIIOBHAX (XMMHYECKHI M TPaHyJOMETPUYECKUN COCTAaB JIOMa, €ro Terorpo-
BOJIHOCTb, TEILIOEMKOCTH, BJIQXXHOCTh M 3aMYCOPEHHOCTS, XapakTep pacnpe/e-
JieHus pasiM4HbIX BUIOB JIOMA 110 0bbeMy MeuM, XapakTep pacnpeieieHus TeM-
nepatypbl N0 00beMy KMIKOH BAHHBI M oObeMy IMeuH, 0TAa4a H MOrolleHHe
renna (yTepOBKOH M€Yy, macca «bonoTa» ¥ T.1.).

[oBOps © TeMmiiepaType MeTajla, HeOOXOAHUMO pasiu4ath coOCTBEHHO
Temieparypy 3amepa (B KOHKPETHOH ToOuKe BaHHbI), CPE/HIOK TEMIEepaTypy
JULKOTO METaJlIa 1 CPe/IHIOI TEMIIEPATypy MeTa/lIo3aBaliKy (Ha OTKOCaX MM
Ha MOJMHE MOIYT OCTAaBATLCS HepaciaBlieHHbie Kycku noma). Hanpumep, B pa-
Gorax [1,2] ormedeHo, uYTO TemIilepaTypHas HEOJHOPOJAHOCTh JaXeE TOJLKO
SKMKOH BaHHbI (Pa3HOCTb MEXJY 3aMEPOM Ha IOBEPXHOCTH M CPelHEH Temile-
parypoii) moxet nocturath 60 °C 1 6osee.

B nauHoit paboTe paccMOTpPeHbl HEKOTOPBIE BOMPOCHI MOCTPOEHUA M dHa-
JIW3a yIpoLIEeHHOH CUCTEMBI IIPOTrHO32 TEMIIEpPaTyphbl METAILIIA.

OB6bLIUHO B OCHOBE OOJNIBIIIMHCTBA CHCTEM MPOrHO3a TEMIEPATYPhI JIEHKHUT
JoNyleHKe, YTO W3MeHeHHe Temreparypbl Meramna AT npaMo nponopuuo-
HAJIBHO YJENBHOMY KOJIMYECTBY BBEJEHHOH CyMMapHOH 3HEpruH AE ¢ Hexoro-
pbiv koahuumentom k (°C/[kBT4/1]), 3aBUCALM OT TEKyIIEH TeMIIEPaTyphl
MeTaina W, MHOrAd, OT CPEeJHEeB3BELIEHHOrO BHJA METano/ioMa («XOpPOLIMKA»
JIoM TpebyeT MeHbIIIE Telia Ha paciiaBieHHe U Harpes, «IIJI0X0i» — Donbile).

3aBHCHMOCTh YKa3aHHOro koa(uLueHTa OT TemMneparypbl 00bI4YHO 00B-
ACHSETCSH 3aBUCMMOCTEIO TETIOBBIX MOTEPh TEIJIONPOBOAHOCTBIO W U3Jly4EHHEM
OT TEMIepaTyphl — YeM BbILLE TeMIlepaTypa MeTaa, Tem Ooliblie MOTEpH, H
MEHBbLIE HarpeB MeTanna Ha eJHHHIlYy BBECHHOM S3HEPIUH.

JIng 4iciieHHOro aHajiu3a B Ka4eCTBE MCXOJHbIX JAaHHBIX ObIJIM UCIONb-
3oBanbl nokasatend pabotel JICTI-1 snekrpocraneniaBUibHOIO KOMIIEKCa
DAO «3Dnektpoctansy (r. KypaxoBo), koropas Oblia caaHa B 3KCIUTyaTalllio B
cepeaune 2008 roga (usrotosurens — dpupma STB, Mranus). Cucrema ynpas-
NEHUs, PEAIM30BaHHAS HA yKa3aHHO!M Me4H, MMEeT YIpOLEHHbIH MOMY/lb Mpo-
rHO3a TEMIIepaTyphbl MeTaia, OJHAKO KO3(QUIHMEHTHI, «3al0KEHHbIE» B Hee
M3rOTOBMTEJIEM [10HAYANY Bbi3BaJIM HEKOTOPOE HEeJ0yMEHHE (CM. tads.1).

Tabnuua 1 — 3aBucuMocTs ko3 uieHTa Harpesa MeTalljla 0T TEMIIEPaTyphI.

e 1535] 1550 [1565| 1580 | 1595 | 1610 | 1625 | 1640 | 1655 | 1680
k,
°C/(kBr-w/r) 055 105 | 056 0.8 1.2 e Tl | 2 2,2

ANnpoKCHMHPOBAB yKa3aHHbIe TOYKH MPAMOM JMHHCH MOJTY4YHM, 4YTO

k =0,0137-T;, — 20,741, (1)
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T.e. KOO(QQHLUHMEHT HArpeBa MeTaslle
nepBbIi B3N/ pe3yJbTaT KaKeT

Jlns nposepku ObLI10 npmﬁdﬁm ,
1y AByMs 3amepamu Ha 1730 nuraBkax (Bcero 347
B KkauecTBe 3aBUCHMOH TMEPEMEHHOH HCIOJb30
temnepatypsl AT= T»-T) K ynessHoMy pacxojy cymma
TPHYECKOH M aNbTEPHATHBHOM), B Ka4yecTBe apr’ymw‘ :
metanna na untepsane (T,=(T\+T2)/2). B pesyibrate n
ypaBHeHue perpeccui (puc. 1):

k=0,0135T,, —20,30 (R=0,30).
. .'.r:g.im,?'-#
HeseposiTHO, HO pe3y/bTaT MPaKTHYECKH HAEHTHYEH tbopn@'ﬂﬁ,*mm'
Hoit u3rotosutenem! Ho Beab 3TO NMPOTHBOPEYHT CAMMM OCHOBam Tmm Tem-

noobmenal SEEERLLE. -

Bo3MokHOH NpUYMHOi MOXkeT ObITh HEKOppEKTHas CTaTHCTHYecKas 06-
paboTKa, NMocKoIbKY B BbIPaKEHHH U1 3aBUCHMOH NEPEMEHHOM B 3HAMeEHaTesne
MPUCYTCTBYET BBEACHHAA MEK/Y 3aMEPaMH SHEPrus, YTO JieNaeT YAelbHbIi Bec
TOYEK C MajbiM MHTEPBAJOM BPEMEHHM MEXJY 3aMepaMH CYLIECTBEHHO BbILIE.
Onnako obpaboTka naHHBIX B BHJE 3aBUCMMOCTH MPHPOCTa TEMIEpPaTypsl OT
BBEJIEHHOW IHEPrUU W CPe/iHEH TEMIIEPATYPbl TAK)KE JAeT M0JIOKHTENbHbIH KO-
ypduumnenT npu Temneparype:

AT =(0,010T,, —14,9)-AE (R=0,52). 3)
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Teemeparypa, 5
Prucynok 1 — 3asucumocts kodduumenta narpesa metamia ot cpeaneil

remneparypst (T,).
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| Eciu B35Th B Ka4eCTBE apryMeHTa Ha4AIbHYIO U KOHEYHYIO TeMIIepaTyphl
|| merania Ha HHTEPBAJE, TO MOJYHMM CIEAYIOIIHE Pe3ybTaThl (CM. puC. 2, 3):

AT = (=22,05+0,0144-T, )-AE (R=0,68), (4)
AT = (13,45—0,0081-T))-AE (R=0,50). (5)

y=00200% - 31,846
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PucyHok 2 — 3aBUCMMOCTb KOS()(HIIHEHTa HarpeBa MeTajjla OT KOHe" HOM
temneparypsl (T5).
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Pucynok 3 — 3aBucumocTts Koa(duupenTa Harpepa Merallia 0T Hadallb-
HOH Temrepatypsl (T).
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[Tony4yeHHsie pe3yibTai
HO€e BJIMSIHUE TeMIEpaTyphl Ha
aytowm. OBbIYHO cTaneBap jesiaer 3amep
JIEHHOTO Y[eJIbHOr0 KOJIn4yecTBa :mprm _

TeJIbHO COOTBETCTBYIOILErO MOJHOMY pacil 2
HEM 10 MAacCHBY paHee NMpPOBeAEHHbIX lmaaux} EMH

Kas Temreparypa, TO 3TO, KaK MpaBHJIO, CBA3AHO C :mmm
JIoMa B pe3y/ibTate HENpaBUIbHOH UHPOPMALMH O MAcCe JIOMS
nepes JaHHOW NAaBKOH, HeI((eKTHBHOH paboThl FOPENIOK HIIK HED

ro 3JIEKTPHYECKOro pexxuma 1 T.1. B pesynbraTte BBOAMMOE B Janbk

JIO pacxojyeTcs, Npex/ie BCero, Ha JoruiaBjieH1e JioMa, a He Ha wam
BaHIIbl, 4TO CHIILHO CHIKaeT Koadduument narpesa meraia. HaoGoport, 6os
BLICOKAs TeMIlepaTypa MpH 3aMepe rOBOPHT O NMPAKTHYECKM MOJIHOM paciuias-
JIEHMH MEeTaul03aBaJIKH, MPH 3TOM BCE BBOAMMOE B ,[I;EJ]LHEﬁH.IEM Terio Oyner :
pacxoi0BaThcs B OCHOBHOM Ha HarpeB BaHHbI M JacT bosee BBIBUR‘HH md@u-
LMENHT HarpeBa MeTasuia.

Crnenyiowuii 3amep Temieparypbl crajeBap npou3BOAMUT fociie oTpabor-
KH OIpe/esieHHOro KOJIMUecTBa HEPruH, KOTOPOe J0/DKHO obecrneunTs Harpes
BaHHbI OT NEPBOI0 3aMepa 110 TeMIIEpaTypbl BbillycKa (10 cpeAHemy Kﬂatlﬂtlm-
eHTYy Harpesa MeTajla Ha paHee MpoBe/IeHHbIX MJaBkax). B atom cnyuae npu
HEITOJIHOM pﬂClIJlaBJlEl[HH 3jaBaJIkH Ha MOMEHT HEPBUFG 3BM'EPE Mbl ﬂﬂ.ﬂ}'qﬂﬂ
HH3KYIO TEMIIEpaTypy BTOPOro 3amepa U HH3KHH KOI(ppHuUMEHT HarpeBa 3a cyeT
masioro AT, a npu MoaHOM paciiiaBjieHHH — 0oJiee BBICOKYIO TeMilepaTtypy W
Gonee BLICOKHIT KOO(pULMEHT HarpeBa, T.e. H3HAYAJILHO H3BECTHA NPAMAas Mpo-
nopunoHansHocts k ot Th.

Kpowme toro, ucnonszopanue «cpeaueii» (T.,) u koneunoii (T;) Temnepa-
TYpbl JUISi CTATHCTHYECKOH 00paboTku JaHHbIX M MOCIEAYIOLEr0 HCHO/b30Ba-
HUA B MOJYJIE TPOrHO3a TeMiiepaTypbl abCOMIOTHO HEKOPPEKTHO — MoCie fep-
BOIO 3aMepa Mbl HE 3HAeM, KakoH OyleT clenyIOlHH 3aMep, U HCNOoJIb30BaTh
MOM¥HO TOJIbKO HMEIOLLYIOCS BEIHYHHY nepBoro 3amepa (1.e. T)).

Taxkum 0bpazom, B THIHYHBIX YCIIOBHAX COBPEMEHHOMN MHTEHCHBHOMN TeX-
HOJIOTHH CTaJleBAPEHHS 110 3aMEPEHHOH TEMIIEpaType HEBO3MOKHO OJHO3HAYHO
ONpeaeinTe (MpeAcKas’arTh) OKHAAEMYIO CKOPOCTh JaibHEHLIEro Harpesa me-
Tania, NocKoJibKY 3/1eCh Hab/I0AAeTcs B3aUMHO MPOTHBOIONOKHOE BIAHAHHE
ABYX (paKTOPOB: C O/IHOI CTOPOHBI, YeM Bbillie TEMITEpaTypa 3amepa, Tem OyuyT
Dosible TEIUIOBBIE MOTEPH W MeHbLUE KOI(pDUUHEHT HArpeBa; ¢ JNpYroi cropo-
HbI, 4eM Bhlllle TemiiepaTypa 3amepa, Tem Gosiee MOJHO paciiaBieHa MeTamIo-
3ABAIKA M MOKHO 0KHAATh Bollee BhICOKHI Kod(puumenT narpesa. Boamoxko,
NP BLICOKOH Temiieparype rpeobiiajaeT BiausHue rnepeoro (haxropa (MOCKob-
Ky Dosiee BEPOSTHO 110/IHOE pacTilaBieHe METALIO3aBaikH), a NPH HUIKOH —
BTOPOIO, OJIHAKO ONPENEIHTD ITY FPAHHLLY HE NPEACTABISETCS BOIMOKHBIM,
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Heobxoauma A0NMoOAHUATENbHAA HHpOpPMaLMs, XapakTepH3yrollas cocTos-
uMe cranernaBuibHON BaHHbl. Hampumep, o mosHOTe pachjaBieHusi 3aBaJIKU
MOJKHO CYAHMTb 110 KOJIM4ECTBY SHEPrHH, BBEEHHOH B NeYb K MOMEHTY I1€pBOro
samepa Temieparypsl. Kpome Toro, Heo6x0AHMO yHeCThb, HTO TEMLIOBbIC IIOTEPH
pacTyT C yBEJMYEHUEM BPEMEHN MEJ1y 3aMepaMHu, T.€. MHTepBal BpPeMEHH Me-
Jy 3aMepamy Takoke A0DKeH ObiTh BKIIOYEH B Mofienb. ObpaboTka faHHbIX B
3TOM Cjly4ae JaeT Cle/lyIOLMi pe3yibTaT:

AT =(17,47—0,0124-T; + 0,0085-E, ) AE —1,886:'A7), (R=0,61). (6)

B (opmyiie (6) jKenaTenbHO TaKKe y4ecTb MPOAO/KUTENBHOCTE [LIABKH
(3T0 BAMSET HA BENMYMHY NOTEPb TEIUIA B NEPHOJ MUIABJCHUS), @ TAKXKE I1PO-
JOMKUTENBHOCTh MEKIJIABOYHOIO MPOCTOA IMyCTOH MEe4YH, OHAKO B paccMoT-
PeHHOM MAacCHUBE STH JaHHble OTCYTCTBOBaIW. ClelyeT OTMETUTD, YTO ObL1 Uc-
MOJIb30BaH MPAaKTHYECKH «ChIPOH» MAacCHB MCXOAHbBIX JaHHbIX, T.€. HE POU3BO-
AMINCh HU (GUIBTPaLMs HEJOCTOBEPHBIX 3aMEPOB, HH OTCEB IUIABOK MOCIIE AU~
TeNbHbIX npocToeB U T.4. KpoMe Toro, B yNpoleHHOH MOZIE/IM HE YHUTBIBAJIOCH
BIHMSAHME OTHABaEMBbIX HIIAKOOOpasyloLluX U MOMEHTOB MX OTAa4H (Hanpumep,
HEMOCPEACTBEHHO TIEpeJl 3aMEPOM).

Tem He MeHee, 3HAKH U BelIMUHHBI NOTy4eHHbIX KO3(Q)HUIIMEHTOB He Mpo-
THBOpEYAT TEOPEeTUYECKMM [OJIOKEHHSM MW IPAKTUKE CTaneBapeHHs. Yem
Gonblie TeMepaTypa MeTaiia, TeM MeHblle TeMnoBoi 3G (PeKT OT BBEJCHHOH
SHEPrUM, YTO 0OBACHAETCS CYLIECTBEHHBIM MOBBIILIEHUEM I0TEPh U3JTyHEHHEM H
TeNIoNnpoBoAHOCTEI0. Yem Gonblie BenHuMHA BBEICHHOH SHEPrHH K MOMEHTY
NepBOro 3amepa, TeM MeHblIe OCTAOCh B BaHHE HEpacILIaBJIEHHOrO JIoMa, TeM
jyyile nporpeTa yTepoBka, YTO MPUBOAMT K MOBBILIEHHIO KOI(QHLHEHTA HC-
[OJIb30BaHMA TeMia HemocpeACTBEHHO HAa HArpeB XMAKOH BaHHbl. M HakoHel,
BpeMsi MeXy 3aMepaMd YBE/MHYMBAET [OTEPH Teruia — NaieHHe TeMNepaTypbl
MeTaJla py NpocToe cocTapiseT okoso 2 °C 3a MHHYTY, YTO IO MOPAAKY Be-
JIMYKHBI COOTBETCTBYET pealibHbIM JaHHbIM.

Takum 0b6pa3oM, MpeAnoKeHHbIH alrOPUTM MO3BOJIAET OPHEHTHPOBOYHO
OLIEHNTH O MAaeMyto ckopocTh Harpesa metaina B JICIT u ¢ npuemnemoit Tou-
HOCTBIO MPOrHO3MPOBATH TEKYILYIO TEMIIEPATYPy CTallENaBuIibHON BaHHbI.

CnHCcoK J1HTepaTyphl.

l. O6 ouewke TemmnepaTypHOH HEOJHOPOIHOCTH BAaHHBI CTANEIUIABHIBHOTO arperara.
Ckpabun B.I'., Ckps6un J1.B., Kyuepenko O.JI., Crapocomkui A.B., Xpanko C.A.
Teopus u npakTHka MeTamtyprian, 2004, — Ne 6. — C. 18-21.

2. Monens pacuyera CcpefHel  TeMmrepaTypel MeTauia B ceepxmormuoi  JICTI
u ee npumenenne B ACYTIL B Ckpabun, JI.B. Ckpabun. Marepuaner  2-
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TIporsos TeMmepaTypH MeTaay B Jyrosiii

niui. B pofoti posrnanyTa 3anava nobynosu
crpoleHoi Mojeni MporHo3y TeMmepaTypH

MeTany B ayrosiii mivi. Posrnsayro ocobin-
BOCTI BIJOMHX Mojeneil, npoanamizoBaHo
BIUTHB TeXHONOTH4iuHHX akTopiB Ha pe-
IYALTATH 3aMIpiB TeMnepatypH. 3anponoHo-
BAHHIT ANMTOPHTM, AKHIi JI03BONAE OPIEHTOBHO
OLIHHTI OMIKYBaHy IBHKICTL HarpiBa MeTa-
ny B JICIL

dycoea cmaneniaguabHa nive, memnepia-
mypa, Memai, naaeka, syzaenb
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