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JIjist 3aCTOCYBaHHS PIIMH B TEXHOJOTIAX TapTyBaHHS METaJIeBUX BUPOOIB
HEOOXITHO BHW3HAYaTH IX OXOJO/KYOYl 3mi0HOCTI. Psim  3arBepmkeHux
MDKHApOJHUX 1 HAI[IOHAIIbHUX CTaHAApTIB BCTAHOBWJIM MPABUJIA X TECTYBaHHS
3a JIOTIOMOTOIO0 3pa3KiB (TEPMO30H[IB) MWJIIHAPUYHOI 1 cdepudnoi (opmu,
BUTOTOBJICHUX 3 JKApPOMIIIHMX XPOMO-HIKEJIEeBUX CIUIaBiB abo cpibna.
[Toka3HMKM HECTAlllOHAPHOTO OXOJOJKEHHS TEPMO30HJIIB BHU3HAYAIOTh 3a
JIOTIOMOTOI0 TepMOMap, BCTAHOBJIEHUX B LEHTP1 3pa3kiB. OJHaK, JAeTalbHUMN
aHali3 XapaKTepUCTUK IHTEHCHBHOCTI rapTyBaHHs [JIsi MOro 3aCTOCYBaHHS B
NPOMHUCIOBUX  yMOBaX BHMarae BH3HauaThd 1 1HII  Terwio(i3uyHi
XapaKTEPUCTUKU TEIJIOOOMIHY MDK pPIAUHOO 1 TEPMO30HAOM, a CaMme:
Koe(DILIEHT TEmI0BiAIayl, IIJIbHICTh TEIIOBOTO MOTOKY Ha MOBEPXHI 3pa3Ka K
¢GyHKUIi yacy 1 Temrmeparypu MOBepxHi. Temmeparypy MOBEpXHI 3pa3Ka s
bOTO HEOOX1IHO BH3HAyaTH. [Ipsime BUMIprOBaHHA TEMIEPATYpH Ha MOBEPXHI
TEPMO30HAA € TEXHIYHO CKIAJHUM 3aBJIaHHSIM. AJbTEpHATUBHUN BapiaHT -
pimeHHs: obepHeHoi 3amaui TeruionpoBigHocTi (O3T) 3a maHuMu BHUMIPIB
Temneparypu BceepenuHi Tepmo3zoHaa. O3T BupinryeTbCss AOCUTH MPOCTO
Cy4yaCHUMH 3acobamMu 00UYHMCIIIOBAJIBHOT TEXHIKU MPHU OMKUCI TEIIOBOTO MPOLECY
BCEpEANHI TEPMO30HJa OJHOBUMIPHUM PIBHSHHSM TEIUIONPOBiAHOCTI. Jlis
MPOLIECIB, IO OMUCYIOTHbCS OaraTOBUMIPDHUMHU piBHSHHSIMH, pimeHHs O3T
0araTopa3zoBO yCKJIaIHIOETHCS.

Mertoro  nmaHoi  pobotu  Oyno  moOyaoBa  aaeKBaTHOI  MOENl
HECTallOHApPHOT0 TemneparypHoro nois 1 pimeHHs O3T mis UMIiHAPUYHEX 1
chepruHuX 3pa3KiB MPH IHTEHCUBHOMY iX OXOJIO/KEHHI B PIAKUX CEPEIOBUIIIAX.

PesynbraTu:

- 3ampomoHOBaHa METOJAWKA BIJHOBJICHHS TEMIIEpaTypyd MOBEPXHI
[TIHIPUYHOTO 1 CPepUIHOTrO CPiOHUX TEPMO3OH/IIB;

- po3pobiieHa  METOAMKAa  BHU3HAYCHHS  YMOB  MOJCIIOBAHHS
TEMIIEPaTypPHOTO TOJIsi CTAJIEBOTO IMJIIHIPUYHOTO 3pa3Ka 13 3aJIaHOI0 TOYHICTIO
3a JIOTIOMOT'O0 PIIlIEHHS OJHOBUMIPHOI 3a7a4i TEIJIONMPOBIAHOCTI;

- BIJIHOBJICHI TpaHMYHI YMOBH Ha TMOBEPXHI CTaJeBUX 30HJIB, 3a
nonomoroto mporpamu IQLab 1 BupiteHa 3B0poTHa 3aj1aua TETUIONPOBITHOCTI B
€KCIIEPUMEHTAX 3 PI3HUMH PEKUMAMU KUITTHHS.

- oTpuMaHi ¢GopMyiu Ui BU3HAYEHHsA KoedillieHTa TEIUIOBijaadl Ha
OOKOBI/ TMOBEPXHI CPIOHOTO IMIIHAPUYHOTO 30HAA MO TEeMIepaTypi LEHTPY
3pa3ka 3a JOTIOMOTOI0 PIIIeHHS 3aJadl TETUIONPOBIIHOCTI HECKIHUYEHHOTO
IUJTIHAPA TP MOCTIHHIN MIITFHOCTI TETUIOBOTO MOTOKY HAa MOBEPXHI.
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For the use of liquids in the quenching of metal products, it is necessary to
determine their cooling capacities. A number of approved international and
national standards have established the rules for testing them using cylindrical
and spherical samples (probes), made of heat-resistant chromium-nickel alloys
or silver. The parameters of non-stationary cooling of probes are determined
with the help of thermocouples installed in the center of the samples. However,
a detailed analysis of the quenching intensity for its use in industrial conditions
requires the determination of other thermo-physical characteristics of heat
exchange between the liquid and the probe, namely: the heat transfer coefficient,
the heat flux density on the samples surface as a function of time and surface
temperature. The surface temperature of the sample it is necessary to determine.
Direct measurement of the temperature on the surface of the probe is a
technically difficult task. An alternative is to solve the inverse heat conduction
problem (OST) from the temperature measurement data inside the probe. OST is
solved simply by modern means of computer technology in describing the
thermal process inside the probe by a one-dimensional heat equation. For
processes described by multidimensional equations, the solution of OST is
repeatedly complicated.

The aim of this work was to construct an adequate model of the
nonstationary temperature field and to solve the OST for cylindrical and
spherical samples with intensive cooling in liquid media.

Results:

- a technique was proposed for restoring the surface temperature of
cylindrical and spherical silvers probes;

- a method for determining the conditions for modeling the temperature
field of a steel cylindrical sample with a specified accuracy by means of solving
a one-dimensional heat conduction problem;

- the boundary conditions on the surface of steel probes are restored, using
the 1QLab program and the inverse heat conduction problem is solved in
experiments with different boiling regimes.

- formulas are obtained for determining the heat transfer coefficient at the
lateral surface of a silver cylindrical probe with respect to the temperature of the
center of the sample by solving the problem of the thermal conductivity of an
infinite cylinder with a constant density of heat flux on the surface.



