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GAS-PHASE METHOD FOR PREPARING ALUMINIUM NITRIDE POWDER:
A THERMODYNAMIC ANALYSIS
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Aluminum nitride powder was produced at the Institute of Physics and Technology using the unique industrial
gas-phase approach through a monofluoride buildup step. However, no thermodynamic calculations of all the possible
reactions between the materials in the reaction chamber and the furnace feed were performed. It is now feasible to
completely understand the kinetics and mechanisms of the chemical reactions to optimize and improve both the design
of the apparatus and its materials. However, the final goal is not only to produce aluminum nitride powder but also
sintered bodies. Therefore, special attention should be given to the thermodynamic calculations and the choice of
sintering aids added during aluminum nitride synthesis to avoid absorption of unnecessary oxygen during the sintering
step. In conclusion, a sintering mixture was produced that can be used to produce an aluminum nitride-sintered body
with high thermal conductivity using a minimal amount of energy during production.
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B crarbe 0003HaueHa MpobneMa, CBA3aHHAs ¢ HEyYEeTOM aHAINTUUECKOH 3aBUCHMOCTH, alIIPOKCUMUPYIOIIEH KpH-
BOJIMHEHHYIO AMarpamMMy ¢ HHUCHAJAIONIMM Y4aCTKOM MTHOBEHHOTO Je(opMHUpOBaHUs OETOHA, PU IOCTPOSHHUH YpaB-
HEHHH T0I3y4ecTy OETOHA, a TAKXKE IIPU PACUETe CHKATHIX HKeJIe300€TOHHBIX MEMEHTOB Ha YCTOHYMBOCTD TPU BHICOKUX
YPOBHSIX 3arpy’KeHHsI, KOT/Ia TIPOSIBIISIIOTCS HEIMHEHHBIE IehOpMAaIiH 1TOJI3y4eCcTH. YCTaHOBJIEHO, YTO IIPHMEHEHHE 3a-
KkoHa ['yka Juis omucaHus CBS3M MEKIy MTHOBEHHBIMH Je(OpMalMsIMU U HANpPsHKEHUSAMH B OSTOHE NPU YPOBHSX 3a-
rpyxxeHust 6onee 0,45R NPUBOIUT K HECOOTBETCTBUIO TEOPETHUYECKHX BBIKJIAJIOK M MPOBEJCHHBIX AKCIEPUMEHTOB. B
JTAHHOHM Hay4HOW paboTe MPEAIoKeH Croco0 Mo pa3pelIeH o 3TOH NpodieMbl myTeM npuBeacHus Gpopmynsl CapikuHa,
OIHCHIBAIONIEH CBSI3b«Gb— by, puBenenHol B EBpokozie 2, k ynoOHOMY BHY JUIS IPAKTHIECKOTO IPUMEHEHHS (I0JIH-
HOMY IISITOH CTETECHH) M €€ BHEAPEHHS B CYIIECTBYIOIINE YPaBHEHUS MOI3Y4EeCTH BMECTO 3aKoHa ['yka. B manbHelimem
9TO TI03BOJIMIIO NONYYNTH AaHAJIUTUYSCKOS YpaBHEHHUE JUIS ONpeieIeHNsT Kod(D(QUIMeHTa 1T0I3ydecT OeToHa, KOTOPbIH
HOPMHPYETCSI B POCCUICKHX U €BPOMEHCKUX MpaBUIax MPOEKTUPOBAHNS OETOHHBIX U JKEI€300€TOHHBIX KOHCTPYKIMH 1
HCIIONB3YETCs B pacueTax CHKaThIX XKeJIe3006TOHHBIX MIEMEHTOB Ha JUTUTEIIBHO JICHCTBYIOIINE HATPy3KU.
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The article specifies a problem related to the neglect of analytical dependence that approximates a nonlinear diagram
with a falling section of the instantaneous deformation of concrete when making the concrete creep equations, as well as the
stability calculation of the compressed reinforced concrete elements at high stresses, when the nonlinear creep deformations
occur. It was found out that the use of Hooke’s law to describe the connection between the instantaneous deformation and
stresses inside the concrete at the stress level of more than 0,45R leads to a mismatch of theoretical calculations and the
experiments held. This research paper presents a method to resolve this problem by bringing in the Sargin formula to describe
the relationship “ob —eb”, given in Eurocode 2, to a convenient form for practical use (quintic polynomial), and integrate them
into the existing creep equations instead of Hooke’s law. Subsequently, it has enabled the obtaining of analytical equation to
determine the coefficient of concrete creep, which is regulated by the Russian and European design codes for concrete and
reinforced concrete structures and is used in calculation of compressed concrete elements for continuous stress.
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[IpoBenen aHamu3 paMaHOBCKHX CIIEKTPOrpaMM IOIHIPUPHBIX BOJIOKOH, 00pab0TaHHBIX 1 HEOOPaOOTaHHBIX Ha-
HOYACTUIIAMH 30J10Ta. YCTAHOBICHO Pa3InyKie B MHTCHCHBHOCTH PAMaHOBCKUX CIIEKTPOB 00Pa3I0B ¢ HAHOYACTULIAMHU
30s10Ta 1 6e3 HUX. Pa3paborana MeTOIMKa MaTeMaTHYECKOrO MOJICIMPOBAHUS COCTABIISIOIINX PAMAHOBCKUX CIICKTPOB,
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