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VIIK 539.75+539.2

Eropenxkos H. U., Crapoayouesa M. H. Annpokcumainusi cemeiicTBa ypaBHeHMil Co-
CTOSIHMSA BellleCTBA YCeYEHHBIM CTeNeHHBIM PSIA0M

[IpoBeneH aHanM3 TEOPETUYECKUX M 3MIUPHUUECKHUX YPAaBHEHUH COCTOSIHMS, HUCIOJIb3Yye-
MBIX /ISl OUCAHMsI MOJIEKYJISIPHOM CUCTEMBI «Ta3—KUIKOCTbY, BKIIOYas MIMPOKO UCIOJIb3Yye-
MO€ B HAcCTOfIEe BpeMs sMIHpudeckoe ypaBHeHue Ban gep Baanbca u ero mogudukanuu.
[IpennoxxeHo TepMUUEeCcKOe ypaBHEHHE COCTOSIHUS JAJIsi OMUCAHUsI TBEPJIOM, KUIKOM U ra3000-
pa3Hoii (a3, a TakKe MepPexXoHbIX MEXIY HUMHU COCTOSIHUA MOJIEKYJISIpHOU cuctembl. [lyTem
YIPOILEHUSI 3TOT0 YpaBHEHUS IOJYYEHO CEMENHCTBO YPAaBHEHUH COCTOSHUS MOJIEKYJISIPHON
CHUCTEMBI, KOTOpOE BKIIto4aeT ypaBHeHUs1 Ban nep Baanbca, Knanelipona—Menneneesa u [u-
Tepuuu. BeIsBIEHBI HOBBIE IPUUMHBI OTPAHUYEHHOCTH ypaBHeHUs Ban nep Baanbca, yroune-
Ha 00J1aCTh €ro MPUMEHNMOCTH, YKa3aHbl IIyTH €T0 COBEPIICHCTBOBAHUSI.

Yegorenkov N. 1., Starodubtseva M. N. Approximation of the Family of the Equa-
tions of the State of Matter by a Truncated Power Series

The analysis of theoretical and empirical equations of state used for describing a molecular
system “gas-liquid” including widely used nowadays empirical Van der Waals equation and
its modification has been conducted. Thermal equation of the state for describing solid, liquid
and gaseous phases and also transition states between the phases for the molecular system is
proposed. By simplifying this equation we have obtained a family of equations of the state of
the molecular system which includes Van der Waals, Clapeyron-Mendeleev and Diterci equa-
tions. New causes of the Van der Waals equation limitations are revealed, its range of applica-
tion is specified, the ways of its improvement are shown.

VIIK 5621.83.06

JlycrenkoB M. E., MakoBeukuii U. . MoaeaupoBanue npoduiisa padoueii mopepx-
HOCTH KYJIAYKA IUIAHETAPHO! HIAPUKOBOM Mepeaavun

B cratbe BbIBOSATCS apaMeTpUUECKUE YPaBHEHHsI, ONUCHIBAIOLINE POGMIb pabodei mo-
BEPXHOCTH HApy»XHOI'0 KyJauka IUIAaHETapHOM IIapuKOBOW mepenayr. OnucaH ajlropuTM
JabHeNTIe 00pabOTKN JaHHBIX ISl YCTPaHEHUs SBICHUs camonepecedennid mpodus. [lo-
Jy4YEHHbIE 3HAaYEHHsI KOOPUHAT MO3BOJISIIOT U3TOTABIMBATH KyJIauOK METOJOM KOITMPOBAaHUS U
Ha ctankax ¢ YITVY.

Loustenkov M. E., Makovetsky I. I. Modelling the Contour of the Working Surface
of the Cam of the Planetary Ball Transmission

Parametric equations describing the contour of working surface of external cam of the
planetary ball transmission are derived. The algorithm for further data processing for elimi-
nating self-crossings of the contour is described. The values of coordinates obtained allow to
make a cam by the method of copying and on machine tools with numerical programmed con-
trol.

VAK 531.3

Kammn 10. A., Kanan M. U., Kamuna P. E. KuneTnka 6uduiasapHoii nepenayu

budunspHoit nepenaueil Ha3BaHa cucTeMa JAByX TeJl, B3aUMOOOMEH CHJIAMH U JBHXKEHHS-
MU MEXJTy KOTOPBIMH OCYILIECTBIISIETCS IOCPEJICTBOM Maphl CBA3BIBAIOLINX UX THOKUX HUTEH.

PaccmoTpens! cranioHapHbIe COCTOSIHUS INepesiaud ¢ (PMKCUPOBAHHBIMU 0a30BBIMM pa3-
Mepamu. [lns ux onucanus BBeeHO 20 mepeMeHHbIX U (HKCHPOBAHHBIX IapaMeTpoB. Marte-
MaTU4ecKasi MOJIeJIb CTALMOHAPHBIX COCTOSIHUI COAEPKUT 12 HE3aBUCUMBIX YPaBHEHUH CBSI3U
9TUX napamerpoB. [lokazaHo, YTO JaHHAs MeXaHHYecKas cHUCTeMa MMeeT 4 CTENeHH OTHOCH-
TENIbHOI CBOOOJBI, @ B3aMMOPACIIOI0KEHHE €€ 3JIEMEHTOB OIpeNeNsAeTCs 3HAaUeHUAMH YeTbl-
pex He3aBUCUMBIX OOOOILIEHHBIX CHIL.
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Jlig miockoro pabo4ero COCTOSIHUS Mepeaayu, XapaKTepu3yeMoro OJJTHOM CTENeHbIO CBO-
00/1b1, TOTy4EHBI (HOPMYIIBI IS ONpeeeHUsT OOOOIICHHBIX CHJI, yIOBIETBOPSIOIINX yCIOBH-
SIM CYIIECTBOBAHMS TAKOTO pabOYero COCTOSHUS.

Kashin Y. A., Zhadan M 1., Kashina R. E. Kinetics of the Bifilar Transmission

Bifilar transmission is a system of two bodies which interchange of forces and motions is
provided by a pair flexible threads connecting them.

Stationary states of the transmission with fixed base dimensions are considered. To de-
scribe them 20 variable and fixed parameters are introduced. A mathematical model of the sta-
tionary states includes 12 independent equations of constraint for these parameters. It is shown
that this mechanical system has four degrees or relative freedom and relative position of its
elements is determined by the values of four independent generalized forces.

For a plane operating condition of the transmission characterized by one degree of free-
dom formulas have been obtained for determining generalized forces satisfying the conditions
of the existence of such an operating state.

VIIK 531.3

Kammn 10. A., Kanan M. U., Kammna P. E. O01iee u yacTHoe pelieHUsl 3a1a4u
0 CTAIHOHAPHOM COCTOSSHUM OM(HUIAPHOI nepenayn

Jlnist perieHust CUCTEMbl HEJIMHEHHBIX YpaBHEHUH, BeIpakaromux npuniun lanamOepa ams
CTALIMOHAPHBIX COCTOSTHUN OUUIIAPHOMN Nepenadu, UCHOIb3YeTCsl METOJ MOCTPOEHUS 3TOTO
peleHns Ha OCHOBE MapaMeTPUYECKOro pemreHus 3a1adn Komu uid cOOTBETCTBYIOLIEH CHC-
TEMbI JIMHEHHBIX AudepeHnanbHbIX ypaBHeHui. [IpakTHueckas ocynieCTBUMOCTb 3TOIO Me-
TOJIa MJUTIOCTPUPYETCS YUCICHHBIM ITPUMEPOM ONMCAHMS IUIOCKMX CTAlMOHAPHBIX COCTOSHUMI
OoudupHON nepeaadu.

Kashin Y.A., Zhadan M.I., Kashina R.E. General and Particular Solution of the
Problem of the Bifilar Transmission Steady State

For solving the system of nonlinear equations expressing Dalambert principle for the
steady states of the bifilar transmission the method of building this solution is used based on
the parametric solution of the Cauchy problem for the corresponding system of differential
equations. Practical implementation of this method is illustrated by a numerical example of
describing plane steady states of the bifilar transmission.

VIK 621.7.014

Bepemarun M. H., 3anyckanos H. M., Arynosuu U. B. 3aBucumocts npo¢uiist J1eHTHI
OT HEKOTOPBIX TEXHOJOTHYECKUX NAaPaMeTPOB ObICTPOii 3aKAIKH-NIPOKATKH paciiiaBa

PaccmoTpensl 3aBUCUMOCTH TIPOMUIISI JIEHTBI OT HEKOTOPBIX TEXHOJOTHMYECKHX MapamMeT-
POB TIpoIiecca IBYXBaJIKOBOW OBICTPOH 3aKaJIKU MPOKATKU pacIijiaBa.

[Toka3zano, 4TO T€OMETPHUS COIUIA MIPU JIBYXBAIKOBOM METO/€ OBICTPOI 3aKalKH pacIuiaBa
SIBISIETCS OJJHUM W3 CaMbIX BaXKHBIX (PaKTOPOB, KOTOPBII BIMSAET Ha paclpeesieHle TeMIepa-
TYpHI B BAaHHE pacIllaBa U TEIIOBOH Mpod b OaHaxa BajKa.

VYBenu4eHue ATUHBI COIUIA M PacxXojla paciulaBa BEACT K YBEIUYEHUIO HEOAHOPOIHOCTH
MOTOKA U TIOTEPE €ro MPOI0IBHON YCTOHUNBOCTH.

[IpumeHeHne pa3TUYHBIX CIIOCOOOB BHIPABHUBAHMS HEPABHOMEPHOCTH CKOPOCTEH MOTOKA
pacIuiaBa U3 CoIla YMEHBIIAET HEPAaBHOMEPHOCTh PaCcIpe/ICICHUs] TEMIIEpaTyphl B BaHHE, CTa-
OMIIM3UPYS TEIUIOBOM npoduis 6aHgaka BajKa M CIIOCOOCTBYS MOTyUYEHUIO POBHOM JICHTHI.

[Toka3zaHo, 4TO yBeNMUYEHUE JUTUHBI Pa3JaTOYHOTO COIIa YMEHBIIAET CPETHIOI0 TeMIIepaTy-
py 6anmaxa u crmocoOCcTByeT 6osiee paBHOMEPHOMY €T0 HarpeBy IO MPOAOIBHON KOOpAWHATE.

VYCcTaHOBNIEHO, YTO ONTUMH3ANNS TOJIIIUHBI OaHaaXa, AMaMeTpa U JUIMHBI Banka obecre-
YUBAET YJIyYIICHHE TIONEPEYHOTO CEYEHUS U INIOCKOCTHOCTH OBICTPO3aKaJICHHOM JICHTHI.
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Vereschaguin M. N., Zapuskalov N. M., Agounovich I. V. The Relation of Strip Con-
tour and Some Technological Parameters of Melt Rapid Quenching-and-Rolling

The relation of the strip contour and some technological parameters of the process of
two- roll melt rapid quenching-and-rolling is considered.

It is shown that nozzle geometry in two-roll melt rapid quenching is one of the most im-
portant factors influencing temperature distribution in a melt bath and heat profile of a roll
sleeve.

The nozzle length and melt flow rate increase results in the increase of inhomogenuity of
flow and the loss of its longitudinal stability.

The application of various methods of equalizing speed variations of the melt flow out of
nozzle reduces the non-uniformity of temperature distribution in the bath, stabilizing the heat
profile of the roll sleeve and contributing to producing an even strip.

It is shown that the increase of the distributing nozzle length will decrease average tem-
perature of the sleeve and facilitate its more uniform heating along the longitudinal axis.

It has been established that optimization of the sleeve thickness, the diameter and the
length of the roll will provide the improvement of the cross-section and planeness of the
rapid quenched strip.

VIIK 666.1.002.34/35

Honnenexuniii E. H., boiiko A. A., Croukasa O. A., boratsipe B. M., bopucen-
ko H. B. 30.1b-re/ib CHHTE3 HAHOKOMIIO3UTOB € MCIOJIL30BAHMEM a3POCHJIOB, MOAU(ULIN-
POBAaHHBIX OKCHIAMHU XpoMa, BaHaaus U ¢ocdopa

Pa3paboraH HOBBII BapHaHT 30Jb-T€Ib CHHTE3a (DYHKIIMOHAIBHBIX MaTepUAIOB HA OC-
HOBE KOJUTOMJHBIX ()OPM KpEeMHE3eMa C HCIOJIb30BaHHEM B KayeCTBE ONTHUYECKU AKTHUB-
HBIX YaCTHIl HAHOPA3MEPHBIX OKCUIOB BaHa s, (hocdopa U Xpoma, HAHECEHHBIX Ha TTUPO-
T€HHbIE KPEMHE3EMBI.

N3y4eHsl peonornueckne CBOMNCTBA M YCIOBHS (DOPMHpPOBAHUS MHOTOKOMITOHCHTHBIX
KOJUTOMJIHBIX CHCTEM, cojepkammx MoaudummpoBaHubie aspocuibl (P,0s/V,0s/Si0;,
P,05/V,05/Cr,03/Si0;), onpeneneHa UX MPUTOAHOCTh B Ka4ECTBE JICTHPYIOMIMX KOMIIO-
HEHTOB JUISI 30J1b-T€JIb CUHTE3a (DYHKIIMOHAIBHBIX MAaTEPHUAJIOB.

C nomornipio MK-cieKTpoCcKonny H3ydeHbl 0COOCHHOCTH (DOPMHUPOBAHUS OOBEMHBIX
MaTepUajoB, COJEPKAIIMX MOIU(DUIMPOBAHHBIE a3POCUIIBL. Y CTaHOBJIEHA 3aBHCHUMOCTH
CBOICTB MaTepHAJIOB OT YCJIOBUI CHHTE3a, COCTABA.

DKCTepUMEHTAIbHO 00OCHOBAHBI MPEACTABICHUS O MEXaHH3ME JEeTHIpaTalud u Je-
TUIPOKCHIIMPOBAHUH CTEKJIIOOOPA3HBIX MAaTEPHUAJIOB C UCIOJb30BaHUEM (hocdopcoaepika-
[IMX a3pPOCUJIOB, YTO MO3BOJMIO pa3paboTaTh METOAUKY MOTYUYEHHUS CTEKIOMATEPHANIOB C
MTOHWKEHHBIM COJIEP/KAHUEM TMIPOKCHI-HOHOB.

VY CcTaHOBJIEHO, YTO BBEJCHHE B COCTaB CHJIMKATHOM MaTpHUIbl HAHOYACTHIl OKCUIOB (poc-
¢dopa u BaHaUs MPUBOJUT K CIABUTY IOJIOCHI JIIOMUHECHEHIIMH XpoMa (550-700 um) B quana-
30H 450-600 HM.

Poddenezhny E. N., Boiko A. A., Stotskaya O. A., Bogatyrov V. M. , Borisenko N. V.
The Sol-Gel Synthesis of Nanocomposites Using the Aerosils Modified with Chromium,
Vanadium and Phosphorus Oxides

The new variant of sol-gel synthesis of functional materials based on colloidal forms of
silica using the nanosized chromium, vanadium and phosphorous oxides deposited as active
particles on pyrogenic silica has been developed.

Rheological parameters and the conditions of formation of multicomponent colloidal sys-
tems including modified aerosils (P,Os/V,05/Si0,, P,0s/V,05/Cr,03/ SiO;) have been stud-
ied. Their applicability as dopants for sol-gel synthesis of functional materials has been de-
fined.
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Specific features of forming composite materials with modified aerosils have been inves-
tigated with IR spectroscopy. The correlation between the properties of the materials and the
conditions of their synthesis and their composition has been established.

The notion of the mechanism of dehydration and dehydroxylation of the glassy materials
with P-modified aerosils have been experimentally rationalized. That has allowed to develop
the method of fabricating glass materials with reduced content of hydroxide ions.

It has been established that the introduction of nanosized vanadium and phosphorus ox-
ides into the structure of silica matrix leads to the shift of luminescent maximum of chromium
(550-700 nm) to the region of 450-600 nm.

VIIK 678.029:66

Herpamenko II. /1., MeabHukoB C. @. IloBblieHue aare3u BAKYYyMHbIX MeIHBIX
MOKPBITHH K CTEKJIOIJIACTHKY

PaccmoTpens! HEKOTOpbIe CrOCcOOB! TOBBIIICHNS are3MH BaKyyMHBIX MEIHBIX MOKPBITHI
K CTEKJIOTJIACTUKY Ha OCHOBE (DEHOJIBHBIX CMOJI. Y CTAHOBJICHO, YTO XOPOIIas aAre3usi MeIHBIX
HOKPBITHI JOCTHTAeTCs MPpHU 00pabOTKe MOBEPXHOCTH CTEKIIOIUIACTUKA B TIICIOIIEM Pa3psiae U
MpeABAapPUTEIILHOM HAHECEHUHU TOHKOIO CJIOS XpOMa WIIM MapraHia.

Petrashenko P.D., Melnikov S.F. Improving the Adhesion of Vacuum Copper Coats
for Glass-Reinforced Plastic

Some ways of improving the adhesion of vacuum copper coats for glass reinforced plastic
on the base of phenol resins are considered. It is established that good adhesion of copper coats
is achieved at glass reinforced plastic surface treatment in glowing discharge and precoating
with a thin layer of chrome and manganese.

VIK 621.833.389

Mamxesuu M. ®@., Porauesckuii H. U., Porauesckuii C. H. Anaiu3 B3aumMHOro pac-
M0JI05KEHHs] PA00YHX 3JIEMEHTOB YePBAYHON NepeJayn Ka4eHHs CO CABOCHHBIM KO0JIECOM

[IpuBeneH anropuT™M HCCIENOBAHUS U3MEHEHHI F€OMETPHUYECKON KapTHUHBI 3alleIICHUH
JJIEMEHTOB YEPBAYHOH NEpeaadr KadyeHus MPH OBOPOTE CIBOCHHOIO KOJIEca B MpeJeliax Io-
JOBUHBI yrioBoro mara. [lomydeHbl MaremMaTH4ecKHe 3aBHCHMOCTH, IO3BOJIIONINE OLICHUTh
BEJIMUMHBI 3330POB U HHTephepeHnunil B 3aleruieHuax nepeaayun. [Ipusenen npuMep uccieno-
BaHMI OJHOM M3 mepenad. JlaHbl peKOMEHAAIMU Ui Ha3HAYEHHs BEIWYMHBI K03 (unueHra
HEPEKPBITHS NEpeaayHm.

Pashkevich M. F., Rogachevsky N. 1., Rogachevsky S. N. The Analysis of Relative Po-
sition of Working Elements of Roller Worm Gearing with Double Gear

The algorithm of analyzing the changes of roller worm gearing element engagement
geometrical pattern at a double gear turn within a half of an angle pitch is presented. Mathe-
matical dependencies enabling to evaluate the size of clearances and interference in the gear-
ing engagements have been derived. The example of the study of one of the gearings is pre-
sented. The recommendations for determining gearing overlapping coefficient value are given.

VIIK 631.31

Tloaymko II. E., ITono B. b., Yayc B. Il. AHanu3 pa6oThl pexyllero anmnapara Ha
CKALIMBAHMYU TOHKOCTEeOCIbHBIX KYJbTYP

PaccmoTpeHo omnucanue mpolecca cpe3a TOHKOCTEOEIbHBIX KYJIbTYP PEXKYLIMMHU anmapa-
TaMU kKaTOK M KOCWIOK. IIpecTaBieHbl aHATMTHYECKHE 3aBUCUMOCTH Ul KHHEMATHYECKUX U
CWJIOBBIX YCJIOBUH KOHCTPYKTOPCKOM pealn3alliy PEeXyLIMX Iap KOCHWIOYHBIX alnapaToB
CEJIbCKOXO035IMCTBEHHBIX MaIlIMH. /IaHbl peKOMEHAAINH 110 00ECIIEYeHUI0 KaUeCTBEHHOTO cpe3a
Pa3INYHBIX CEJIbCKOXO03SIICTBEHHBIX KYJIBTYP.
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Golushko P. E., Popov V. B., Chaus V. P. The Analysis of Cutting Device Operation
during Thin-Stalked Crops Cutting

The process of cutting thin-stalked crops by the cutting device of reaping and mowing
machines is considered. Analytical dependencies for kinematic and power conditions for de-
sign implementation of cutting pairs of mowing devices of agricultural machines are pre-
sented. Recommendations are given to provide high-quality cut of various agricultural crops.



