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Ha oaunviii nepuoo 6 mupe cyuyecmeyem bonee 600 paziudusvix munoe u 64008 NOIUMEPHBIX OMX00086.
Coseputenno2o peuteHus 3K0102UHECKOT NPobIeMbl He CYujecmeyem, no Mot NPUdUHe peuLeHue 3a0aqi
nepepadomru U YMUIU3AYUU NOTUMEPHBIX OMX0006 ocmaemcs akmyanshoil. Paboma noceawena npo-
Oneme ymuausayuu u nepepabomryu 0mMxo008 Npou3s00Ccme NoausmuileHogvix mpyb. llonusmunerogbie
MEXHOIOSUYECKIE OMX00bL — MO GANHCHOE CbIPbE, KOMOPOEe BO3MONHCHO Nepepabomams 1 NOGMOPHO 3aNy-
CMUMb € Yeabio U320MOBIEHUS NOTUIMUIEHOBBIX MAMEPUALOE TUOO KAK CbIPbe OJis U3GNeUeHUs MOHOMEDOB,
0IUSOMEPOB, CMAZ0YHBIX Mdacel, cmpoumamepuanos. Temooxuciumenvhas OeCMPyKyus NOIUIMUTIEHA-
npedcmasiiem Hauboiee UHmMepPeCHvilli CNOCOO YMUIU3AYUL O MATOMOHHANCHBIX NPOU3B0OCHE, MAK KAK
9MOM MemOoO NO36OIUM He MOTbKO Nepepadamviéams 1 YMUuiu3upoeams, HO U NPOU3GOOUNb HOBYIO NPO-
oyryuio. J[na nonyuenus 60cka MemoooM mepMOOKUCIUMENbHOT 0eCMPYKYUL ObLIU UCNOABb308AHbI OMX00bl
NOIUIMUNEHA HU3K020 Oaerenus. Jlepghepernyuanbno-mepmuyeckuM aHATUIOM ONpeOeseHHbl meMNepanty-
PuInaaeneHus i 0eCmMpyKyus 0CKd. YemaHoeieHa memnepamypa KanienaoeHus 1 MOIeKYIAPHAS Maccd

CUHME3UPOBAHHO20 80cKa. Paccmompervt 00acmi 603MOICHO20 NPUMEHEHUS 80CKAL.
Knroueswie cnoea: nonusmunen, 0eCmpykyus, memnepamypa niaeieHus, Cmpykmypad, MONeKYVIsPHAS

macceda.

Beeaenmne. B nocnegHee BpeMs, OrpoMHOE 3HA-
YCHHUE MPSACTABIICT COO0M BTOpHIHAS TIEPEPabOTKA
MOJMMEPOB C MOJYICHHEM HCIOIb30BAHHBIX MaTe-
pHuanos, TOBAPOB U NPOAYKTOB, MOAXOAINX K IMO-
craenyromemMy wucnonb3oBannto [1-2]. CormacHo
G6auky manHbix [VII “Tlpom-otxomer”, nHambonee
MHOTOTOHHRKHBIM BHIOM B OOIICH MaCcCe TCHEPHUPY-
CMBIX TOJUMCPHBIX OTXOAOB IPOMBIIIJICHHOI'O IIO-
TpC6J'ICHI/IH CUHHUTAIOTCA TIOJTHUITHIICHOBBIC. PGLII/IKJ'I
orxozoB mommdtuiacHa (I19) cocrasmaer 40 %,
ocranbHeie 60 % BBIBO3ATCS HA NOMHIOHH [3]. YTH-
JU3anyd MOJTUITUIICHOBBIX, MMPOMBIIJICHHBIX OTXO-
JAO0B CUUTACTCA HC MCHCC 3aTPYAHCHHBIM U JOPOIro-
CTOSILIHM JCJIOM, HEXKEJTH MPOU3BOACTBO MPOIYKLIHH
U3 MOJUMEPOB, IO 3TOH npuarHE 0ObIIAS YACTh OT-
XOJOB CKIAJAUPYIOT OJXHOBPEMECHHO C MHBIM MYCO-
POM Ha CBAJIKax.

[TomHOCTBIO OE30TXOAHBIX TEXHOJOTUH B MPH-
POJC HE CYIUECTBYET, MO STOH MPHIHHE HEOOXOTUMO
3aHUMAThCS HE TOJIBKO Pa3pabOTKOH MaTOOTXOAHBIX
TCXHOHOFHﬁ, HO IMOUCKOM HOBBIX MCTOAOB YTU/IN3a-
U MMOJTUMCPHBIX OTXOJOB. TemooxkucnurenpHas
pectpykius I19 npeacrasaser Hanbosiee UHTEPEC-
HBIN CHOCO6 A1 MAITOTOHHAYKHBIX MPOU3BOACTB, TAK
KaK 3TOT CIOCO0 MO3BOMACT HE TOIBKO nepepadaTh-
BaTh U YTUIU3UPOBATH, HO U MPOU3BOAUTHE HOBYIO
MPOIYKIIHIO.

Mertononorus. [Ipu pazpaboTke yTUnn3amum 1
nepepaboTKH MPOMBIIIICHHBIX OTX0A0B MOJHITHIIC-
HOBBIX TPY6 HUCIIOJB30BAJIN IMOJUITHIICH HHU3KOTO
masnerus (ITOH). B kadectBe okucauTenss ObLT
BBIOPaH MEPOKCHA BOAOPOA. TepMOOKHCIUTEIBHYIO
JECTPYKIIMIO MPOBOAIIH NpH Temmeparypel60 °C.
OmnpenencHAE MONEKYIIPHOH MaCcChl OCYIIECTBISIIH
HA KamWUSIPHOM BUCKO3uMeTpe «YO00enoae». Tep-
MHUYCCKHH aHATH3 MOTUMEPHOTO BOCKA ONPEACTSITH
MeTtoaoM auddepeHIHATEHO-TEPMUYICCKOTO  aHa-
muza (JITA), uccneaoBaHue mMpoOBOAWIN HA ACPUBA-
torpagde cucremnl Paulik-Erdey ¢upmbr «MOM»y.
Temmepatypy KamienmageHus CHHTC3HPOBAHHOTO
Bocka mposoamau mo 'OCT 6793-74.

OcHoBHas yacte. Haubonee BeposTHbIH Me-
XaHU3M paspbiBa HOJ'II/IMCpHOI\/'I ey Npyu OKUCJICHUN
T2 nepoxcuaoM BOZOPOIA — pacal PaIUKAIOB;
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Peaxkumn 3 u 4 urparoT 3aMETHYIO POJTb BBIIIE
200 °C. OGpa3oBaBIIKICS MO PEAKLUN 5 PATHKA,
pacmagacTcs B AampHCHIeM mo peaknuu 1. B mpo-
CTCHIIEM CIyYac pacnaj KOHLEBBIX MAaKpOpaIHKa-
JIOB BEACT K 00pa30BaHHI0 MOHOMEPA!

~CH,~CH,~CH, — ~CH, + CH, = CH,

Hamenbvuenusie orxoasl [1D nomemanu B 1ado-
paTOpHBIN pPEeaKTOp, KOTOPBHIM MO3BOJIWI BBOAUTH
OKHCIUTENb B Maccy oOpa3loB MpU TeMIEpaType
paBHOU Temneparype mwiasiacHus 119, Ilox Bo3aeii-
CTBHEM TCILIA M OKUCIUTEIIS, B KAYCCTBE KOTOPOro
HCHONB30BATN MEPOKCHA BOJAOPOAA C KOHLCHTpA-
nueit 10 % mo macce, mponcxoauina TEPMOOKHCITH-
teapHas aectpykuws [19. Jlectpykuumio Habmoganu

10 U3MEHECHHMIO BA3KOCTH PACIlIABOB BU3YAIBHO U TI0
CKOPOCTH HCTEUCHHIO IPH TIEPEXOAE OT PEKHMa
OKHCIIEHHA K PEKHMY TEPMOOKHCIUTEIBHOU He-
CTPYKIINH.

TepMOOKUCIUTENBHYIO AECTPYKLHIO IPOBO-
JHUTH yTEM HarpeBaHus, okuciaeHuoro [19 B tepmo-
cTare, COACPIKAILEM B KAUECTBE TEIUIOHOCUTE NS IIH-
LEPHUH.

C menbio onpeaeIeHNs TEMITEPATYP ILIABICHUSL
U JECTPYKLHH MOJIYYCHHOTO BOCKAa OBLT MPOBEICH
TepMutecKud aHamu3 MetoaoM DTA | koTopsiii os-
BOJIWJ ONPEACTHUTh TEMIEPATYPHBIH HHTEPBA
MEXKy Ha4ajIoM H KOHIIOM IUTABICHHUS, a TAKOKE TEM-
reparypy IUIaBJICHH OCHOBHOU IPYIITBI KOMITOHEH-
TOB, IPUCYTCTBYIOIIEH B BOCKE.
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Puc. 1. JuddepennmanbHo-TepMUIECKUH aHaNIN3 BOCKa

Bugno (puc. 1), uro xpusast JITA wumeer asa
sK30TepMudeckuX 3¢dekra ¢ MakCHMyMaMH TpU
99 °C u 225 °C. Ileppblii MK XapaKTEPHU3YET TEMITC-
pPaTypHBI WHTEPBAT MEXKIAY HAYAIOM H KOHLIOM
IJTaBICHIY, KaK BHIHO HAYaloO IUIABICHHS BOCKA
HaunHaetcs mpu 80 °C n 3akanunsaercs 102 °C, uro

COOTBETCTBYET HOPMaM [l IPOMBILITICHHBIX MapOK
MTOJTMITHIICHOBBEIX BOCKOB. BTOpOi nuk, coBnazaet ¢
koM DTG u ¢ muanmymom kpusoit TG, uTo cBu-
JETEIBCTBYET O Hadale MOTEPH MACCHI MIPH TEMIIE-
parypax 203 °C u nepexone npu JECTPYKLHH BOCKa
B HU3KOMOJIEKYJISIPHOE COCTOSIHHE.
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CpenHEBI3KOCTHYIO  MOJEKY/LIPHYIO  Maccy
CHHTE3UPOBAHHOTO BOCKA OIPEAESTIIN BUCKO3UMET-
PUUCCKUM MCTOOOM IO VpaBHCHHIO Mapka-
Xaysunka-®aopu:

Temmeparypa TCPMOOKHUCIUTCIPHOU ACCTPYKIUN B
MpeIOKeHHOM MeToze B 1,5-2 pasa HIDke H3BeCT-
HBIX IPOMBILICHHBIX COCO00B. Y CTAHOBJICHBI TEM-
neparypsl IJIABJICHUA U ACCTPYKIUN CUHTC3UPOBAH-

[n] =K M* HOTO BOCKA.
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rzae [n] — xapakrepucTudeckas BI3KOCTh, K 1 o — 110-
CTOSTHHBIC.

MonekyIIpHYIO MACCyY BOCKA PACCUUTHIBAIY,
WCIOMB3Y4 3HAYCHHC TOTYICHHON KOCBCHHBIM ME-
TOJOM XapaKTepPUCTHYCCKOH Ba3kocTH. [lo pesymb-
TaTaM ITH U3MEPSHHUN MOJICKYILIPHAS Macca BOCKA
coctasmiaa 3600, 4To corIacyeres ¢ IUTCPaTyp-
Hbivu JaHabME (3500-4000).

BoiBoabI.

[NToxazana mpuUHIMIAATEHAS BO3MOXKHOCTD IO-
JYYCHUS MOTUSTHUICHOBOTO BOCKA M3 OTXOAOB MPO-
n3BOACTB moMM3THICHOBBIX TPYO 000 «XHUMany ¢
HCIIOIb30BAHMUEM OKHCIUTENS IEPOKCHIA BOAOPOIA.
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Fedosov S.V., Bakanov M.O., Nikishov S.N.
VARIABILITY OF APPROACHES TO MATHEMATICAL MODELING OF THE THERMAL
PROCESSING PROCESSES OF THE PENOTECOLE SHIELD

The analysis of the applied methods is performed in the mathematical modeling of thermal processes
during high-temperature treatment of foam glass charge. It is shown that the existing models do not fully reflect
the ongoing physical processes in the material. An analysis of the shortcomings and advantages of the existing
methods for solving the heat and mass transfer equations made it possible to determine the most optimal. The
proposed method makes it possible to reduce the nonlinear problem to several linear ones, while ensuring a
sufficiently high accuracy of calculations. In the framework of the phenomenological statement of the problem,
it is necessary to consider three-dimensional temperature fields both inside the foam glass mix itself and inside
the metal mold for foaming. It is necessary to take into account the nonstationarity of the process with respect
to time and the dynamics of changes in macrophysical quantities. It is also worth noting that, under conditions
of heat treatment of the charge material, complex heat exchange takes place. The distribution of temperature
fields along the foam glass charge goes from the near-surface areas of the charge to the center. The first task
of the investigation is to find and describe the distribution of temperature fields in the volume of the foam glass
charge, taking into account the change in the macrophysical parameters in the foam glass mix due to the
gradual formation of the porosity of the charge material from the periphery to the center. The second task is
to find conditions for the uniform formation of pores over the volume of the material. The paper presents the
boundary-value problem of heat transfer in a foam-glass charge for a metal mold along the x coordinate. The
illustrations of the distribution of temperature fields inside the metal mold for foaming are given.

Keywords: foam glass, mathematical models; heat treatment, heat transfer.
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