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Omnpenenenue ko3P PpuuueHTa TeMIEPaTypONpPOBOIHOCTH

Heabp paborbl. Llens nanHONW pa®OTHI  3aKIIOYAaeTCS MPAKTUYECKOM ONpEACICHUU

ko3 urmeHTa TeMIepaTypornpoBOTHOCTH OTHEYTIOPHBIX MaTEPUATIOB.

KparTkue cBeieHus1 U3 TEOPHH.
1. Pacuer HarpeBa. Pery/iipHbIii TeN10BOI peKuM.

B kauectBe TeopeTHYECKOW OCHOBBI [UJIsi  ompejaenieHus  Koddduiumenta
TEMIIEPATYPOIIPOBOJAHOCTH  HCHOJIB3YETCS  PELIIEHUWE  3aJayd  HECTalHOHAPHOMU
TEIUIONPOBOJAHOCTH MPHU TPAHUYHBIX YCIOBHUSX 3-rO pojJia MpPU PErYISIPHOM TEIIOBOM
pexunme.

PaccmoTpum ciydail oxJiaxaeHruss OECKOHEUHOM IUIACTUHBI B CPeJie C MOCTOSIHHOM

TeMIlepaTypoi t. u mpu MocTosTHHOM K03 dulieHTe Teriootaauu o (puc.l).
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Puc.1. [TocTraHoBKa 3a/1a4¥ OXJIAXICHUS TUIACTHHBI IPU TPAHUYHBIX YCIOBHIX 3 - TO poja

JuddepenunanbHoe ypaBHEHNE TEIIONPOBOIHOCTH Dyphe
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pelIaeTcs Ipu CIEIYIOMINX YCIOBHUIX OJTHO3HAYHOCTH:
t(x,0)=t,=const — HauaabHOE yCIIOBHE, (2)
A 8t(§)'(, 7) a|t(d,7)—t. | - rpannuHOE yCOBHE, (3)
% =0- yclioBuE CUMMETpPUU Harpesa, (4)
IJie @ - TeMIIePaTypOIPOIPOBOIHOCTh MATEPHAIa IACTHHBL, M/C;
A - TerutonpoBogHOCTh, BT/(M-K);
0 - KO3 UIMEHT TeIUIO0T/Aaud 0T HApYKHOIT moBepxHocTH, BT/(M*K);
t. - Temneparypa okpy:xatouen cpenpl, °C;
t,- HauanpHasg TemnepaTypa oopasua (nepen oxuaxaeHuem), °C.
Pemenne 3amaun HarpeBa 3anMIIETCs B CICAYIOMIEM BUJIE:
t.—t(x,7) 2 2sinp 2
0(X, 7)== = : n cos(, X)exp{-u-Fo 5
O D= = 2 e eos S5 HnX) p{-uZFo} (5)

e [y-KOPHHU XapaKTePUCTUYECKOTO ypaBHEHUs Ctg py= un/Bi ;
Bi=a0/\- kputepuii buo;

X= X/8- oTHOCHTEILHBIN pa3Mep;

Fo=at/5*- kpurepuii ®ypbe;

t.—t(x,7)

tc_H

0(X,7)= — OTHOCHUTEIbHAs (0e3pa3MepHasi) Temreparypa

[Ipy MHTCHCUBHOM HArpeBE WA OXJIAXKICHUU MOKHO CUUTATH ,9TO 0—0 U Bi—oo.
Torga xapakrepucTuyeckoe ypaBHeHUE MpuHUMaeT Bug  Ctg p,=0.
KopHsiMu 3TOT0 ypaBHEHHUS SBISIOTCS: Wy="/2, Wp=3n/2, ue=5n/2, ... u T.x1.
AHanuzupys cXoAUMOCTb psija (5), noiydaem, uto npu F0>0,3 cymmont psiga MOKHO
MpeHeOpeyb U OTPAHUYUTHCS TOJIBKO NEPBBIM YJICHOM Pa3JIOKEHUS B PSII:

2sin,
W, +Ssinp, cos,

0(x,1)= cos(u, X )exp {-ufFo} (6)



[Ipu F0>0,3 nHacTynaer pezyrsaphuuii meniosou pexcum, KOTOPbId XapaKTepu3yeTcs
TEM, 4TO TeMIlepaTrypa J00W TOUYKH W3MEHSETCS BO BPEMEHHU IO 3aKOHY IKCIOHEHTHI, a
€e pacnpe/ieIeHIe 10 CEYCHHIO OIPEICIISACTCS TOIBKO TPaHUIHBIMU YCIOBHUSMH.

VYpaBHeHue (6) B 3TOM cilydae MOXKHO MPEACTAaBUTh B BUJIE:
_ 201
0= Aexp{—ul 82} (7)

rae A=[2sinp/( py+2Sinpy€os py)] €os(uy,X) - MHOXKHUTEIb, HE 3aBUCSIINNA OT BPEMEHH T.
[Iponorapudpmupyem ypaBuenue (7) :
In6=InA- ;% at/s* = InA + m,

I'me m= _“12 /8% — Temm HarpeBa WIH oXJaxaeHus, 1/c.

1In® &

(In®=1. tl)

(In®2. t2)

Fo=0.3 T

Puc.2. 3aBucUMOCTb B JOrapupMHUECKUX KOOPIUHATAX OTHOCUTEIBHON TeMIepaTypbl

OT BpEMCHU

3HadeHNe TeMIla HarpeBa (OXJIAKIEHUs) M B JIOTapu(PMUUIECKUX KOOpAMHATAX IS
0001 TOYKHM TIO CEUYCHHMIO 3arOTOBKM OJMHAKOBO OT BpemeHHU. Ero rpadwuueckwii Buj
IIPUBEJICH HA pHUC.2.

3HayeHue M ABJISIETCA YIVIOM HAaKJIOHA KpUBOM HarpeBa (OXJIQXKICHHS) B

norapu(pMUYECKUX KOOPIMHATAX.



2. Onucanue Ja60paTOPHOH YCTAHOBKH.

JIaboparopHasi yctaHoBKa (puc.3) cOCTOUT M3 My(eIbHOU MeUYu JIsl HarpeBa OMBITHOTO
oOpasna, TepMoleKTpuueckoro mpeodpazoBarens (TOII), mnoTeHuuMoOMeTpa WU
MWLTABOJIETMETPA JUIA U3MEPEHUS TeMIIepaTyp B MIeUr U IIEHTpa oOpasiia.

Obpazen mpencTaBisieT cOOON HMUIMHIPHUECKYIO €MKOCTh C OTBEPCTHEM B LIEHTPE IS
nomernierus TOI1, 3amoaHEHHYI0 OTHEYTIOPHBIM MaTEPHAIIOM, JIJIi KOTOPOTO HEOOXOIMMO
onpeaenuTh KO3 UIIMEHT TeMIepaTyponpoBOIHOCTH. B Hamem ciaydae 310 Oymer 0oif

KBapIIEBOT'O CTEKJIA M KBapuTa, T.e. Si0,.

Puc.3 Cxema nabopaTopHOH YCTaHOBKU:

1-mydenbHas neub; 2- MUJUTMBOJIBTMETP; 3- o0pasel; 4- eMKOCTb JUIsl OXJIaXK/IEHUS B BOJIE

3. Ilopsiiok BbINOJIHEHUSI PA0OTHI.

1. B oOpa3en ycraHaBiuBaeM TEpMOIAphl U OCYLIECTBISIETCS €ro HarpeB B M€Y [0
temneparypsl 500 - 700°C ;
2. CTpOMM KpUBbIC HarpeBa ooOpasia t=t(t) mist 3HaYeHUIt KOOPIUHAT X COOTBETCTBYOIIUX
ITOJIOKEHUIO TEPMOTIAPHI;
3. oOpazel; MOMEIIaeM B OXJIAXIAIOUIYI0 KUAKOCTbh U CTPOUM KPHUBYIO OXJIAKICHUS
obpasna t=t(t) s Tex e 3HaUCHUH X;
4. cTpOUM KPUBYIO OXJIQXKICHHS B JIorapuMudeckux KoopauHarax (puc.2);

InO=In[(t(x,7)- t;)/(t;- tc)] B 3aBUCHMMOCTH OT BpEMEHH T,
3nmech t(X,r) — Tekymias Temmeparypa, t. - Temmeparypa OXJaxmaromien cpeibl, t, —

HadaJlbHas TEMIICpATypa 06pa3ua IIOCJIC IMKJIA HAIr'pEBa,



5. Ha KpuBOW oxyaxacHuH BeIOMpaem aBe Touku (INO;, t1) m (InO,, T2) mwia orpe3koB
BpeMenn  1=F0-8°/a ,cooTBercTByrOmmX ycioBmio F0>0,3 , T.e. IpH peryIspHOM
TEIJIOBOM peXUME. 3HaueHUue TEMIIEPaTypONPOBOAHOCTH a 37E€Ch MNPUHUMAEM
MpUOJM3UTEIIBHO, a 3aTeéM, NPU HEOOXOIUMOCTH TIPOBOIUTCS KOPPEKTHUPOBKA €T0
3HAYCHMSI;

6. paccunThIBaeM TEMIT HarpeBa 1mo popmyie:

_In6,—1n6,

00

c 1/c

LT
7. KO3QPUITMEHT TEMIIEPATYPOTIPOBOTHOCTH PACCUUTHIBAEM 110 OpMYIIe:
52
a=—m, 7'[2—/4
KoHTposbHBIE BONPOCHI.

1. TTopsA10K BBITIOJIHEHUSI PAOOTHI.
2. ®u3nyeckuii cCMbICT KO3 (DUIMEHTA TEeMITEPaTypOIPOBOTHOCTH, €T0 CMBIC].
3. TlosicHuTh cXeMy M Ha3HAuYCHHE DJIEMEHTOB OOOpYJOBaHHUSA, HEOOXOIMMOTO IS
MPOBEICHUS JTA0OPATOPHOU PAOOTHI.
4. TloAscHUTHh METOAMKY pacueTa HarpeBa(OXJIaxACHHS).
5. Onpenenenne KodhPuIMeHTa TEMIEPaTypOIPOBOTHOCTH.
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