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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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AND NONLINEAR CREEP BEHAVIOUR OF CONCRETE

Elistratov V.N.

Saint-Petersburg State University of architecture and civil engineering, Russia,
190005, Saint-Petersburg, street 2-Krasnoarmeyskaya, 4. e-mail: evn.vladimir@gmail.com

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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Ha OCHOBAaHHMHM KOTOPOH OBUIM TOCTPOCHBI aHAJMTHYECKUE MOJEIH (OHOBBIX JIOMHHECIEHTHBIX COCTABISIOIINX U
MIPOU3BEJICHO MaTeMaTHIECKOE BEIYUTAHNE (DOHOBBIX COCTABIIAIOMINX M3 HCXOIAHBIX CIIeKTporpaMM. COOTBETCTBEHHO,
OBbIIH TIOTy4YeHbI CIEKTPOTpaMMBbl Oe3 ydera (JOHOBOH cocTaBistomel. [IpoBeneHo pasnoxkeHne MOMydIEHHBIX pama-
HOBCKHX CIIEKTporpamm 6e3 ydera ()OHOBBIX JTIOMHHECIEHTHBIX COCTABISIOINX Ha HH(pOpMaTHBHBIE THKU. OcyIecT-
BJIEHO MaTeMaTHYEeCKOe MOJICITMPOBAHUE ITNKOB CIIEKTPOB HOJMI(PHUPHBIX BOJIOKOH H IPEIJIOKEHBI KPHTEPHU OLICHKU
TOYHOCTH TIPY MOAEINPOBAHNUH MTApaMeTpoB. B pe3ynbTrare nmpeacTaBieHsl PeKOMEHIAINHN JUIs pa3padoTKi METOUKN
KOHTPOJISl HAHOYACTHI] 30JI0Ta HA IOBEPXHOCTH MOJMI(HUPHBIX BOJIOKOH TP MOBBIIIEHHU JJOCTOBEPHOCTH.
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The analysis of the Raman spectrograms of the polyester fibers processed and raw by nanoparticles of gold is
carried out. Distinction in intensity of the Raman ranges of samples with nanoparticles of gold and without them is
established. The technique of mathematical modeling of making Raman ranges on the basis of which analytical models
of background luminescent components were constructed is developed and mathematical subtraction of background
components from initial spectrograms is made. Spectrograms without a background component were respectively
received. Decomposition of the received Raman spectrograms without background luminescent components on
informative peaks is carried out. Mathematical modeling of peaks of ranges of polyester fibers is carried out and criteria
of an assessment of accuracy are offered when modeling parameters. Recommendations for development of a technique
of control of nanoparticles of gold on a surface of polyester fibers are as a result submitted at reliability increase.
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B crarbe paccmarpHrBaeTest BOSMOKHOCTb IIPUMEHEHHS Ha aBBTOMOOHIIBHOM TPAaHCIIOPTE HABHTALIHOHHBIX CHCTEM Ha OCHOBE
texHosoruy [JIOHACC, koTopble MO3BOJISIIOT YBEJIMIHUTH O€30MaCHOCTb JIOPOYKHOTO JIBIDKEHHSL. PaccMOTpEHbI OCHOBHBIE STaITbI
BHEIIPEHNS CHCTEMBL. [ [prBeieHbI cioco0B! YTy dIIeHHS IOPOYKHOM 0OCTaHOBKH € TTOMOIIBIO PAOOTHI PA3TIMYHBIX CUCTEM, TAKUX
KaK: MHTeJUICKTyalbHast TPAHCIIOPTHAS CHCTEMa, CHCTEMa aBTOMATHYECKOTO YIPABJICHHST IOPOKHBIM JIBIDKEHHEM, CHCTEMa [OBbI-
IIeHNs1 0e3011aCHOCTH (aKTHBHOM, TIOCTICaBAPUIHON 1 SKOJNOTHYECKOI) H CHCTeMa 00ecTieueHNst 0e30ITaCHOCTH Ha TTACCAKUPCKOM
TpaHcriopre. PaccMoTpeHb! KormuecTBeHHbIe OlieHKH rocnencTsuid npumeHenust crcteMbl [ JIOHACC Ha pacxosibl aBTOMOOHITb-
HOTO TPAHCIIOPTa ¥ MOKa3aHbl CPOKU OKYTIAEMOCTH JIAHHON TeXHOornu. OnperienieHbl BO3MOKHBIC PHCKH H MPETISITCTBUS Ha
Iy TH BHEJPEHHsI CHCTeMBL. [IprBe/IeHbI peKoMeH/Ial K, KacaloIrecs IIPOHMKHOBEHHSI Ha PHIHOK U BITHSIHHSI Ha aBTOMOOYITBHBII
TPaHCIIOPT CHCTEM TOBBIIICHAS 0e30MaCHOCTH JOPOKHOTO IBIbKeHUsT Ha ocHoBe TexHonornu [JIOHACC.
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The article discusses the GLONASS navigation system application for automobile transport in order to improve traffic
safety. It describes basic stages of the system application. It describes methods of traffic situation improving by different
systems such as intelligent transport systems, traffic automatic control systems, safety improving systems (including active,
post-collision and environmental safety) and passenger transport safety systems. The article shows quantitative evaluation of
the GLONASS system application effects on automobile transport expenses and payback periods of the technology. It also
gives recommendations on the GLONASS system entry into markets and on its influence on automobile transport.
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B crarbe npencraBieHs! pe3ynbTaThl (PU3NKO-XUMHIECKIX HCCIISIOBAaHHI OOIHIIOBOYHBIX KEPAMUYECKHIX Macc Ha OC-
HOBE TOpesioi ()OPMOBOYHOM 3eMITH PA3INYHOTO (PAKIIMOHHOTO COCTaBA. YCTaHOBIIEHO, 4TO (POPMHUPOBAHHME KPUCTAILIH3A-
IIHOHHOH CTPYKTYPBI OOIMIIOBOYHOH KePAMUKH 1 PEaIM3YFOIIMNCS MEXaHN3M CIIEKaHHsI 3aBUCHT OT JAUCIIEPCHOCTH TOpesIon
(hOpMOBOUHOI 3eMIIH, BXOJIAIIEH B COCTAB LIMXTHI B Ka4eCTBE KBapLeBoro ckenera. O0Iuas ycaaka KepaMHUeCKIX Mace B
Tnporiecce ookura yBemmuuBaercs ¢ 2,13 mo 2,48 u manee 1Po 4,02% npu n3MEHEHHH HCTIONB3YyeMOH (paKmuy ropeion
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