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Ipeonoscen memoo onpedenenus OUHAMUYECKUX PeaKyull 8 MEXAHUYECKUX KONeOAMeNbHbIX CUCeMax ¢ meepobim menom. B
OCHOBY NOOX00A NONONCEHbl NPEOCMAGIEHUS O BO3MONCHOCHU NOCMPOEHUs. CMPYKMYPHOU CXeMbl IKEUBALEHMHOU 6
OUHAMUYECKOM OMHOWEHUY CUCEMbL ABMOoMamu4ecko2o ynpaeienus. Tloxkazano, umo nymem npeobpazoeanuii cmpyKmypHotl
cxembl Modcem Oblmb  6blOeNeHa Yenb O0OpAMHOU  C6A3U OMHOCUMENbHO PACCMAMPUBAEMO20 00beKma, Komopas u
npedcmasnsem coboti Ounamuueckyio peakyuio. IIposeden cpagHUmMenbHulll AHANU3 HA OCHOBE HECKONbKUX NOOX0008 6
nonyuenuu pesyibmamos. Ilokasanvl ocobennocmu memooa npu onpeoeieHuy OUHAMUYECKUX Peakyull 6 MoyKax meepoozo
mena, KOHMAKmMupylowjux ¢ ynpyeumu onemeHmamu cucmemvl. Ha ocnoee npeonazaemvix uccie0o8anuti cOeiaHo
NPeOnoNoNCeHUe, YMO 6 MEXAHUYECKUX KONeOAMeNbHbIX CUCIEMAX, NOMUMO OObBIYHBIX MACCO-UHEPYUOHHBIX, YNpYyeux u
OeMnpupyowux 1emenmos, Qusuvecku cywecmseyrom (u mozym Oblmb pearu3s08ambl 6 KOHKPEMHbIX KOHCMPYKMUGHbIX
gopmax) munogvie dnemeHmMapHvle 36eHbA C NEPEOAMOYHbIMU DYHKYUAMU 36€HA OUDDepeHyuposanus mopozo nopaoka (npu
9MOM nepeoamoynble QYHKYUYU MO2ym umems pasnvle 3HaKu).

KiroueBbie ciioBa: METOJ OHNPEACIICHUA ITUHAMUYECCKUX peaKHHﬁ, MeXaHHYeCKUe KojiebaTelbHbIe CUCTEMBI, pCaKIUH
TBEPAOI'0 TCJIAa HA YIIPYIrUX onopax, CTPYKTYPHBIC HHTEPHPETAlUN MEXaHUYCCKUX KOJIE0ATENBHBIX CHCTEM.
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The dynamic reactions method in mechanical vibration systems having a solid body has been proposed. The approach is
based on the idea of the possibility to construct a structural scheme dynamically equivalent to the automatic control system. It
has been shown that by means of the structural scheme transformation, a feedback circuit of the object under consideration,
which represents a dynamic response, can be singled out. A comparative analysis on the basis of several approaches to get
results has been carried out. The features of the method for determining the dynamic reactions at the points of a rigid body
contacting with elastic elements of the system have been demonstrated. Based on the proposed research, there has been made an
assumption that apart from common baricentric, elastic and damping elements, there physically exist (and can be implemented in
specific design forms) typical elementary units possessing the stage transfer function of a second-order differentiation, with the
transfer functions having different signs.

Keywords: dynamical reactions method, mechanical vibration systems, reactions of solid body on elastic supports, structural
interpretations of mechanical vibration systems.
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B npeonazaemoii cmamve paccmampusaomes 603MONCHOCMU UCNONb306AHUS CHIPYKIYPHBIX CXeM OJid OnpedeieHus peaKyul
ces3ell MedCcOy NeMEeHMAMU CUCIEMbl U ONOPHBIMU HOBEPXHOCHAMU MEXAHUYECKUX CUCTEM NPU UOPAYUOHHBIX GHEUWHUX CUNAX.
IIpeonoaicern mMemoo nonyuenus OUHAMUYECKUX PeaKyuil Ha OCHOBe UCNONb308ANUS CIPYKMYPHbIX NPEOCMAGIeH UL MEXAHUYECKUX
KoaebamenvHulx cucmem. IIpu 3mom OUHAMUYECKAS peaKyus UHMEPRPemupyemcs Kak 0Opamuas c6éa3b, COPMUPOBAHHAS 6
OMHOWEHUY 368€Hd, UMEIOWe20 NepedamouHylo (QYHKYUI uHmezpupyioueco 36eHa 6mopozo nopsaoka. Taxue cmpykmypHbie
cxembl Moz2ym Oblmb pA36epHYMbl He MONbKO OMHOCUMENbHO 00BeKma 3auumsl, HO U Oafd Opyeux MACCOUHEPYUOHHBIX
9NIEMEHMO8, YMO NPeOnoadzaem GO3MONCHOCMU PACUUPEHUS MeopeMbl HA CUCTHEMbl CO MHOSUMU CMENEHAMU C80600bL.
Ilokaz3ano, 4mo UCnONb306aHUe OUHAMUYECKUX peaKyull 01 ONUCAHUA OUHAMUYECKUX CEOUCME GUOPO3AWUMHBIX CUCHEM,
nosgonsiem co30amev He MONbKO MeMOOON0SUYECKYI0 OCHO8Y OJid pacuemad NeMeHmo8 KoaebamenvHol cucmemsl, HO U
pacuupums npeoCmagieHus 0 BO3MONCHOCMAX NPOAGILEHUs paHee He DACCMAMPUBABUIUXCS  (u3ULecKux dQdexmos.
Bosmooicnocmu noomeepacoenuss NOAYYEHHbIX Pe3yIbmamos HeCKONbKUMU CROCOOAMU OMPAXCAIOM YHUBEPCATbHOCMb U
2UbKoCmyb npeonazaemozo memooa.

KiroueBblie c10Ba: TMHAMHYECKHE PEAKLIUH, MEPEIaTOYHBIC PEaKMd CUCTEMbI, BHOPAIlOHHAS 3alluTa OOBEKTOB, METOJ
oTpeNeNieHNs] TMHAMHUYECKIX PEaKIIi.
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The article considers the capabilities to use structural schemes to determine the constraint force reactions between the
system elements and supporting surfaces of mechanical systems under the vibration external forces action. The method of
obtaining dynamic responses based on the use of structural representations of mechanical vibration systems has been proposed.
In addition, the dynamic response is interpreted as a feedback formed in respect of the link, which has the transfer function of a
second-order integrator. Such structural diagrams can be deployed not only in respect of the object of protection, but also for
other baricentric elements that implies some possibilities to extend the theorem on the systems with multiple degree of freedom. It
has been shown that the use of the dynamic responses to describe the vibration systems dynamical properties allows creating not
only a methodological basis for the calculation of vibration system elements but also expanding the idea of the development of
physical effects that were not previously considered. The validation resources of the results obtained in more ways than one
reflect the versatility and flexibility of the proposed method.

Keywords: dynamical reactions, systems transfer reactions, objects vibration protection, dynamical reactions method.
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Paccmompena memoouxa onpedenenust JcecmKOCHHbIX Xapakmepucmuk 000104e4HO-NAACMUNYamoz2o cedia Kianawd. B
Kavecmee Haubonee MexHONOSUYECKU NPOCMON NPUHAMA CXeMd C 000N0YEHUHbIM IIeMEHMOM, PACHONOICCHHLIM HA YNPYeou
nnacmune. C yuemom ycnoguil coemecmuocmu Oegpopmayuii 8 mecme CONPANCEHUsI NAACMUHbL U 000I0UKU OnpedeneHbl
NOCMOsIHHbIE UHMEZPUPOBAHUSL, HCECMKOCMb Ce0ld, 3HAYEHUs. CMeweHus mopya 000NI0YKU 8 PAOUANbHOM HANPAGLEHUU U
npoauba niacmunsl — 6 ocegdom. Ilpusedenvl pesyromamel pacuema cednda ¢ 3a0annvimu napamempamu 6 npoepamme MathCAD
14. Ilpusedenwvr sniopvl cmewjenus mopya o00010YKU NO OAuHe U npoeuba niacmunvl no paouycy. Ilpedcmaenena
NPUHYURUATILHASL CXeMA IKCREPUMEHIMANbHOU YCMAHO8KU. DKCnepuMeHmanbHvle 00pasybvl (ceona) GblnoaHeHbl U3 Mamepuand
bpOI]C-5-5-5 (BpOS5IL[5CS5). Pesynomamel uzmeperuii npe0Cmasienvl KaKk npu Haspysicenuu cedia KIanawda, maxk u npu e2o
paszepyske. Buinoanena obpabomxa sKCnepumenmanibHblX OaHHbIX MEeMOOOM HAUMEHbUWUX KAOPAmos U NOCMpOeHbl TUHelHble
3A6UCUMOCIU  PAOUATLHLIX — CMEWEHUIl U O0Ce8bIX Nnepemewjenull om npukiaovieaemol naepysku. Ha ocnosanuu
IKCNEPUMEHMANLHBIX OAHHBIX OnpedeieH KOdpduyuenm mpenus u YmMouHeH Y20l MpeHust 6 MeCme KOHMAKmMaA 30J10MHUKA C
ceonom. Becoma yennvimM sensiemcss mo 06CMOAMENbCME0, YMo Ol ONPeOeieHus Ko uyueHma mpeHus He mpebyemcs
onpeoenenus HeeCmKOCMHbIX XAPaKmepucmux 060104euH020 deMeHmd, d napamempul, xo0sauue 68 KaopamHuoe ypasHenue,
Mozym Ovlmb onpeodenieHbl ¢ 6bICOKOU cmenenvlo moynocmu. Onpedenena NOSPEuwHOCmb IKCNEPUMEHMATbHBIX OdHHBIX.
Honyyennvle anarumuyeckue 3a6UCUMOCMU MO2YmM GblMb UCHONL308AHbL 68 KAYECmee Mecmosbix Oisi KOHEUHO-21eMEHMHbIX
MoOernell.

KiwueBble cjoBa: 0000YCUHO-IUIACTHHYATOE CEIUIO, JKECTKOCTh, (GYHKUMH KpbuioBa, YCIOBHS COBMECTHOCTH
JeopMaruii.

Determination of displacements in shell-plate valve seat
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The technique to determine the shell-plate valve seat stiffness has been examined. As the most technologically simple one, the
analytical model with shell elements placed on the elastic plate has been adopted. Taking into consideration the conditions of
strains compatibility at the plate-shell conjugation, the constant of integration, the seat stiffness, the values of the shell edge
displacement in the radial direction and the plate deflection in the axial direction have been determined. The results obtained
while calculating the seat having the set-up parameters in the MathCAD 14 have been produced. The diagrams of the lengthwise
shell edge displacement and the radial plates deflection have been given. The experimental setup schematic circuit has been
presented. The experimental samples (seats) are made of BrOTsS-5-5-5 (BrO5Ts5S5). The measurement results are presented
under both valve seat loading and unloading. The processing of the experimental data has been done by the least-squares
technique and a linear dependence of the radial displacements and axial deflections of the applied load has been constructed.
Based on the experimental data, the friction ratio has been determined, and the friction angle at the place of slide valve-seat
contact has been specified. It is quite important that the friction ratio evaluation does not require the shell element stiffness
characteristics determination, and the quadratic equation parameters can be determined with a high degree of accuracy. The
experimental data error has been determined. The obtained analytical dependencies can be used as test ones for finite-element
models.

Keywords: shell-plate seat, stiffness, Krylov's functions, strains compatibility conditions.
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Onpedenen  kpumepuii  NIACMUYHOCMU — NpU  KOHMAKMUPOBAHUU  HCECKOU  WepoXosamoli  NOBEPXHOCMU  C
VIPY2ONAACUYECKUM NOTYRPOCMPAHCMEoM. [onyweHo, umo 63aumHoe enusHue MUKpOHepOGHOCHel IKGUBAIEHMHO GIUAHUIO

DABHOMEPHO pacnpedenenHoli Hazpysku (., Oeticmeyiowei 6 koavyesot obnacmu Wolp=2ag, a_ |, npuvem a >>ag .
Ilpugedenvt gvipadicenuss, xapakmepusyloujue ynpyeuil KOHMAaKm OmoeibHOU HEPOSHOCMU U UWEePOXO8AMOLU NOBEPXHOCMU C
nonynpocmpancmeom. Ilokazano, umo pacnpedenenue 0agieHusi HA NIOWAOKE KOHMAKMA BCIEOCMEUE G3AUMHO20 GIUSHUS

HeposHOCmell umeenm 6uo p(r): poﬁ— I’2/a2)3, 20e 0<B<05, Po— MakcumarbHoe OaeileHue Ha NIoWaoKe KOHMAKMA.

IIpusedenvi svipasicenus 015 OnpedeneHs IKGUSANEHMHO20 HANPAJICEHUA HA NIowjadKe Konmakma u Ha ocu Z. Ilokasano, 4mo
Hauano niacmuyeckoll oegopmayuu O0ns OMOETbHbIX HEPOGHOCMEN 3d8UCUm OM 00Ue20 HANPA*CEHHO-0ehOoPMUPOBAHHO20
CcoOCmosHUs 8 001acmu KOHMAaKma.

KiroueBbie cjioBa: KpI/ITepI/Iﬁ MIACTUYHOCTH, C(i)epI/I'-IeCKaH HEPOBHOCTD, pryFI/Iﬁ KOHTAKT, B3aMMHOC BJIMSAHUC
HepOBHOCTeﬁ, mepoxoBaras MNOBEPXHOCTh, SKBUBAJICHTHOC HAIIPS)KECHUE.

The criterion plasticity for individual asperity when contacting rigid
rough surfaces with the half-space
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Criterion of plasticity at contact the rigid rough surface with elastic-plastic half-space was defined . Assumed that the
mutual influence of the roughness equivalent to the influence of a uniformly distributed load acting in the annular area

Wz(p =2a., a_ |, where a, >>ag . Expressions characterizing the elastic contact the individual asperity and rough surface with
the half-space are given. It is shown that the pressure distribution in the contact area due to the mutual influence of roughness is

of the form p(r): p0(1— r2/a2)B , Where 0<B<05, Py - the maximum pressure at the site of contact. Expressions are given

for the determination of the equivalent stress at the contact area and on the axis z. It is shown that the onset of plastic
deformation for individual roughness depends on the overall stress-strain state in the contact area.

Keywords: the criterion plasticity , spherical asperity, elastic contact, mutual interference of asperities, rough surface, equivalent
stress.
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Ilpeonoscen memoo oyeHKu OpeaHU3AYUOHHO-NEXHONOUYECKOU HAOEHCHOCMU pabomyvl O6AUIEHHbIX KPAHO8 HA KOHKPEMHbIX
CMpoUmMenbHuIX 00bEKMAax ¢ NOMOWBIO UMUMAYUOHHBIX MOOeell, KOMOPbIL NO360AAem NPOSHO3UPOBATNL OCHOGHbIE NOKA3AMENU
pabomvl Kpamos, makue KAk NPOOOIHCUMENbHOCIb U  CMOUMOCIb NPOU3oO0Ccmea pabom. IOmom Mmemoo AGNAemcs
VHUBEPCATIbHBIM, U €20 MOJICHO UCHONb308aMb O OYEHKU OP2AHU3AYUOHHO-MEXHON02UHECKOU HAOeHCHOCMU pabombl a00bIX
NnapKos, KOMNIEKCO8, KOMNIEKMO8 U OMOENbHbIX CHPOUMENbHbIX MAwuH. [isl OYeHKU OpeaHu3ayuoHHO-MexXHON02UecKOl
HAOENHCHOCMU — KPAHO8 OAWEHHO20 MUNA — AGMOPAMU  NPEeONONCeHA UMUMAYUOHHAS MOOelb U  68€0€HO  NOHAMUU
paccmampusaemol HAOeHCHOCMU KAK 6epOSMHOCIU  OOCIUICEHUsT KOMNIEKCA KPAHOBOU MEXHUKYU KOHEYHOU Yeau npu
BbINOIHEHUU NPOEKMA CMpoumenbHovix pabom. Ilpu 3mom npoyecc 8blNOIHeHUA CINPOUMENbHO -MOHMANCHBIX pabom Kax & cgepe
2PAACOAHCKO20 CMPOUMenbCmed, Maxk U 8 NPOMBIUUIEHHOM CMPOUmMensCmee, NPUHUMAEmcs KaK CMoXacmuyeckas cucmema ¢
MHOIHCECMBOM CONOOYUHEHHBIX NpAMbIX U obpamuwlx ceéazeil. Knaccuueckas moldenv He paccmampugaemcs, max Kax
CYWecmeenHbiM 00pa3om He COOMBEMCMBYem PeanrbHblM YCA08UAM CIMPOUENbCMEa 30anull U coopyscenutl. OmauuumensHol
0COOEHHOCMbIO NpediaeaemMo20 Memoodd OYeHKU OP2AHU3AYUOHHO-THEXHOIOSUYECKOU HAOENCHOCTU KPAHO8 OauleHHo20 mund
AGNAEMCS. BO3MONCHOCHb Y4ema He MONbKO KOHCMPYKMUGHLIX NApamempos Kpauma (Macca KploKosou o00otiMbl, CKOpOCmb
BbINOHEHUs. paboyux onepayutl), HO u mex Napamempos, KOmopvle peiamMeHmuposanvl mpebosanusmu Pocmexnaodszopa.
Hcnonvsosanue usnazaemozo nooxoda K OyeHKe Op2aHU3AYUOHHO-MEXHONO0SUYECKOU HAOeHCHOCMU OaueHH020 Kpand, npu
Hebobwux 00pabomxax, Mmodxcem OblMb PACNPOCMPAHEHO HA NI0O0U MUn KpaHoBolu MEXHUKU U NO360sem NOLYHUNb
YlUCNIeHHble 3HAYEHUS OYEHKU HAOEHCHOCMU, MO 8ecbMda AKMYAlbHO Npu 8blOoOpe He MOAbKO MUnd KPaHo8oU MeXHUKU, HO U
CKOPOCMHBIX U 2PY308bIX XAPAKMEPUCTIUK.

KiioueBble ciioBa: OPraHU3aAIMMOHHO-TEXHOJIOTUYCCKAsA HAIC)KHOCTh, CTPEJIOBBIC KPAHBI, UMUTALTHUOHHOC MOJACIUPOBAHMC.

Organizational and technological reliability of tower cranes
operation
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Received 15.12.2012, accepted 15.04.2013

The technique to assess the organizational and technological performance reliability of tower cranes on the specific
construction projects using simulation models has been proposed. This technique allows forcasting the cranes performance main
indicators such as duration and cost of work. It is universal and can be used to assess the organizational and technological
reliability of work of any stocks, complexes, sets and separate construction machinery. To assess the organizational and
technological reliability of tower cranes, the authors propose a simulation model and introduce the concept of the considered
reliability as the probability of achieving the ultimate goal while executing the construction works project. Meanwhile, the process of
executing construction and installation activities in the field of civil engineering and industrial construction is considered as a
stochastic system with a set of coordinated direct communication and feedback. Classical model is not considered as it doesn't
essentially correspond to the real building and construction conditions. A distinctive feature of the proposed technique to assess the
organizational and technical reliability of tower cranes is the ability to take into account not only the crane design parameters (hook
block weight, speed of work operations performing) but the parameters that are regulated by the Rostekhnadzor requirements. The
use of the stated approach to assess the organizational and technical reliability of a tower crane can be applied to any type of crane
equipment and allows obtaining the numerical values of the reliability assessment that is very urgent when choosing not only the
type of equipment, but also its speed performance and cargo characteristics.

Keywords: organizational-technological reliability, jib cranes, simulation modeling.
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UccnegoBanue oT60pa MOLHOCTH HA TUAPONPUBO/L OYJIbJ03EPHOTO
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B pabome npuseden ananus pezynbmamos 3KCNEPUMEHMANLHBIX UCCIE008AHUN OMOOPA MOWHOCMU HA 2UOPONPUBOO
0y16003epH020 000PYOOBAHUSL MPAKMOPA NPOMBIUIEHHO20 HasHaueHus kiacca 40 kH 0Ons 08yx munog mpamcmuccuii —
MeXAHUYEeCKOU U 2UOPOMEXAHUYECKO U wecmu yposHeti dHep2oracbiwennocmuy. OOHUM U3 GaKmopos, CyuecmeeHHo GAUAIOWUM
Ha MA2060-CKOPOCMHbIE NOKA3AMENU NPOMbIUIEHHO20 MPAKMOpA, AGIAemcs 0moop MOWHOCMU 08ueamens Ha SUOPONPUEOO
6y16003epH020 000pyooeanus. [lpu yeenuuenuu paboueil ckopocmu 6y16003¢pHO20 azpeeama HAOMOOAeMCs UHMEHCUBHDBIL
pocm 3ampam MOWHOCMU HA 2UOPONPUBOO, YMO 00bIACHAEMCs: O0lee YacmbvlM NOIb308aAHUEM 2UOPONPUBOIOM 6Y1b003epa. em
sbiule pabouas CKOPOCmb, meM ClOdHCHee ONepamopy CleOumb U Ynpasiams 0meaiom 0yiv0o3epa, uauje mepsemcs cpyHmosas
npusma, uawe omsean epezaemcs 6 cpyum 0o 100 % 6ykcosanus Osudicumens, 8 pe3yabmame 4e20 NpUXooumcs uauye
NOIb308AMBCA 2UOPONPUBOOOM 015 3a2nybnenus u evienyonenus omsand. CnedosamenvHO, aAHAAU3 3AMPAM MOWHOCMU HA
2UOPONpUBOO 6Y1bO03EPA MONHCEM CIYHCUMD HAUDOIee HAOEHCHBIM NOKA3AmeNeM NPpU UCCIe008aHUSIX 60NPOCO8 ONMUMUIAYULL
9IHEP2OHACBIWEHHOCIU HA308bIX MPAKMOPO8. Hccied08anus npogoouiucCy ¢ yeavbio OnpeodeieHus eIusHus omoopa MowHoCmu
osuzameis Ha 2uOponpusoo OyIb003epHO20 0OOPYOOBAHUS HA MA2080-CKOPOCMHbLE NOKA3AMENU NPOMBIUIEHHO20 MPAKMOPa, 6
3a8UCUMOCIU O YPOBHSL €20 IHEP2OHACHIYEHHOCMU NPpU paspabomke cmanoapmublx mpanuei onunoti 40 m na epynmax 1-2
Kamezopuli. B pesynemame ananusa 6viiu ycmanoeienbl 3a6UcCUMOCHU 0mMO0pa MOWHOCMU HA NPUEOO 6Y1b003epa Om YPO6Hs
9HEP2OHACLIWEHHOCTNU U MUNA MPAHCMUCCUU U YCIAHOBNIEHO, YMO YBeluyeHue padouell CKopocmu 0y1b003epHo20 azpe2ama ¢
PYYHbIM ynpagieHuem ceviute 1 m/c HeyenecooOpasHo 68uUdy NOGBIUEHHO20 OMOOpA MOWHOCMU 08U2amens Ha SUOPONPUBoO
0y1b003€epa, yxyouaiowe2o mazo80-3K0HOMU4ECKUe NOKA3AMENU.

KnroueBble ciioBa: OyiIbI03EpHBII arperat, >HEPrOHACHIIIEHHOCTh, THIAPOMEXaHWYECKas TPAHCMHCCHS, MeXaHHJIecKas
TPaHCMHCCHSI, 0TOOP MOILIHOCTH, THIPONPUBOJ, OyJIbI03epHOE 000pyI0BaHNE.

The study of selection of capacity on the hydraulic
dozer equipment of the tractor industrial purpose
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Siberian State Aerospace University. M. F. Reshetnev, 31 prospect named krasnoyarsky rabochy newspaper, Krasnoyarsk,
Russia
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Russia
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An analysis of the results of experimental research of hydraulic PTO tractor Dozer equipment for industrial use 40 kN class
for two types of mechanical and Hydromechanical transmission and six levels of énergonasySennosti. One of the factors that
significantly affect the numbers of Industrial towing tractors, speed is the selection of engine power to hydraulic Dozer
equipment. When you increase the working speed of the machine is lifted with the intensive growth of expenses on hydraulic drive
power due to more frequent use of the hydraulic drive bulldozers. The higher the speed, the more difficult it is to track and
manage the blade of a bulldozer that lose more ground, Prism blade cuts into the soil up to 100% of skidding of a vehicle,
making more use of the hydraulic drive is fitted for and vyglublenid blade. Therefore the power cost analysis on hydraulic drive
bulldozers can serve as the most reliable indicator in studies of optimization of énergonasySennosti basic tractors. Studies were
conducted to determine the impact of selection of engine power to hydraulic Dozer equipment for high-speed industrial towing
tractors indicators depending on its level of énergonasySennosti in developing the standard 40 m long trench in the soil of 1-2
categories. As a result of the analysis have been installed according to the power take-off drive bulldozers from
energonasySennosti level and type of transmission and found that the increase in working speed Dozer unit with manual control
over 1 m/s is impractical due to the high power engine for hydraulic drive bulldozers, aggravates the economic performance of
the trailer.

Keywords: bulldozer unit, energy content, hydromechanical transmission, mechanical transmission, PTO, hydraulic drive,
bulldozer equipment.
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MOJAE/JIMPOBAHHUE U YIIPABJIEHUE B TEXHUYECKHUX CUCTEMAX
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[lokasaTesb TepMOJMHAMHUYECKOW (SHEPreTUYECKOH )
3(pPEKTUBHOCTHU CUCTEM KOTEHEPALIMU U ero onpesesieHue

B.C. Crenanos®, K.B. CyCJIOBb, T.B. CokonbHHKOBA"

MpxyTckuii rocy1apcTBEHHBIN TEXHUUECKUH yHUBEpcUTeT, yi. JlepmonToBa 83, Upkyrck, Poccus
astepanov@istu.edu, "souslov@istu.edu, Sstvz@list.ru
Cratest noctymia 11.01.2013 npunsita 24.04.2013

Cucmemvl KOMOUHUPOBAHHO20 NPOUIBOOCHIBA INEKMPULECKOU U MENI0BOU SHEPUU WUPOKO UCHONbIVIOMCS 8 COBPEMEHHIX
9Hepeemuyeckux cucmemax. Tem He MeHee, 00 CUX NOp Hem peweHus paoa KOHKPEMHbIX NpobieM, Komopble 603HUKAIOM 6 CE:3U
C KOMOUHUPOBAHHOU GbIPADOMKOU HECKONbKUX IHEPeemudeckux npoodykmog u3 0O0HO20 U Mmo2o e pecypca (monausa). B
cmamuve paccmampusaemcs 60Rpoc 0 NOJIYYEHUU OYEHKU MEPMOOUHAMULECKOU IPPEKMUBHOCTU KOLEHEPAYUOHHBIX CUCHIEM HA
OCHOBE 00BLEKMUBHO20 PACHPeeNeHUs 3ampam (8KIO4aAs pacxoobl HA MONIUBO) HA NPOOVKMbL, NPOU3EOOUMbIE 8 MAKUX
cucmemax. IIpeononazaemcs, umo smu npoonemvl pewarmcs Ha ocHoge dHepeemudeckozo 6ananca TOL. Dnepeemuueckuil
bananc onupaemcsa Ha 1-i u 2-ii 3aKOHbI MEPMOOUHAMUKY U NO360JIAEN YUUMbIEAMb 6Ce NOMOKU IHEP2UU, GKNIIOUAS IHEPUIO
(aKcepeuto) nonyuaemvix NpoOOYKmMos. Dmo Oaem 603MONICHOCHL OCYWeCMEUMb pacnpeodeiienue 3ampam Ha Npou3e00cmeo
OMOENbHLIX NPOOYKMO8 8 COOMEEeMCmaUul ¢ enuyunou ux sxcepeuu. Ha npumepe napomypounnou TOL noxaszan nopadok
onpeodenenus 3HaueHull sHepeemuyeckoll agpgpexmusrnocmu (3xcepeemuneckoeo KII/) xax 0ns 6ce2o npednpusamus 8 yeaiom, max
U 018 NPOU3BOOCHE OMOETLHBIX NPOOYKMOB.

KiroueBble ci1oBa: KoreHeparws, SKCeprusi, aHeprust, MaTepHaIbHBIN 1 SHEPreTHIecKri Gananc, s3Heproa(heKTHBHOCT.

The index of the thermodynamic (energy) efficiency of cogeneration
systems and its definition

V.S. Stepanov?, K.V. Suslov®, T.V. Sokolnikova®

National Research Irkutsk State Technical University, 83 Lermontov st., Irkutsk, Russia
3stepanov@istu.edu, °souslov@istu.edu, ‘stvz@list.ru
Received 11.01.2013, accepted 24.04.2013

Systems for combined production of electricity and heat have been widely used in modern energy systems since long ago.
However, there is still no solution to a number of specific problems that arise in relation to combined generation of several
energy products from one and the same resource (fuel). The paper considers the issue of obtaining an objective estimate of
thermodynamic efficiency of cogeneration systems in terms of an index that allows one to take into account different quality of
the products to be obtained, as well as the issue of searching for a method to objectively distribute the expenditures (including
fuel expenditures) among the products generated in such systems. It is suggested that these problems be solved on the basis of
energy balance of the cogeneration plant. The energy balance rests on the first and second laws of thermodynamics and makes it
possible to take account of all energy flows, including the energy of the products to be produced. This allows one to determine
the value of exergy efficiency of the plant and allocate the fuel consumed among the products. A specific steam-turbine
cogeneration plant is used to show the procedure of solving these problems and determining the values of energy efficiency
(exergy efficiency) index of the entire plant and each product individually.

Keywords: cogeneration, exergy, anergy, material and energy balance, energy efficiency.
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OLeHKa JIOTUYECKOU COCTOATEIbHOCTU YTBEPXKAEHU U

E.T. dynenos®, C.JI. Butkosckuii®, E.B. KpaBuenko®

Bparckuii rocynapcTBeHHbIH yHUBEpCUTET, yi. Makapenko 40, bpatck, Poccus
3iipm@brstu.ru, Pvitsl@mail.ru, *eronex@gmail.com
Crarest noctymuna 12.02.2013, npunsra 04.05.2013

Bsooumcs mepmun  «nocuveckas cocmosmenvHOCHb YMEEPIUCOEHUs» U Npeondzaemcsi KOMNbIOMEPHAS NpOSPaAMMA
VCMAHOGIEHUsE MAKoU cocmoamenvHocmu  (3apeeucmpuposéana 6 Peecmpe npoepamm ons DBM 9 saweaps 2013 e, Ne
2013610966). Paccmompervl 0cHO8HbIE 0COOEHHOCIU NPUMEHEHUs npocpammbl. [Ipoepamma nocmpoena Ha 0CHOGe 68e0eHHbIX
U 00CMAmMoOyHO NOOPOOHO PACCMOMPEHHBIX 6 [2] 0coObIX cIMpPYKmMYp meopembl U YHUBEPCATbHO20 ANOPUMMA OOKA3AMENbCMEA
meopem. B obwem eude cmpykmypa meopemul npedcmagnsiem cobOl YMO3AKIIOUeHUue 8 (Gopme UCIMUHHO2O YCLOBHO2O
nPeoNodCceHUsl, COCMOose20 U3 NepeMeHHol u nocmosnnou uacmeti. Ilepemennas uyacme eKkniovaem 6 cebsi NOCHUIKY U
3aKmoYeHUe, OnpedeieHHble, HANPUMED, PDIHKOM WU HEeKOMOPbIM CYObeKmoM, a NOCMOSHHAS Yacmb npedcmagisen coboli
obwee 3HaHue 8 popme HEKOMOPO20 MEKCMOB020 OOKYMEHMA, 002080pd, KOHMPAKMA, 0eKLAPAYUU, 3A56LeHUsL, HE NOONeHCAUUX
UBMEHEHUI0 8 npoyecce UCNOb308aHus. Beedenue 6 cmpykmypy meopemvl nepemMeHHbIX GeIUYUH COeNdl0 ee He PA308biM, d
NOCMOAHHO O0eliCMEYIOUUM UHCIPYMEHMOM, CHOCOOHBIM Peuiams WUPOKUll Kpye 3a0ad, 8 moM 4ucie maxkux, Kak MOHUMopuHe
BbINOHEHUSI OOKYMEHIMOE U YNPOUeHUe 8bIPAIICEHUT NPU PEUleHUU J02UHeCKUX 3a0ay U 3a0a4 Cunmesa Yu@pposbix cxem.

Ki1ioueBblie ¢j10Ba: JOTHYECKAs COCTOATEIIBHOCTD, IIPEAMET, IIPU3HAKUA PEAMETA, 3HAHUE WIH IIOHATUE O IIPEAMETE.

Statement’s logical strength assessment

E.G. Dulepov?, S.L. Vitkovsky®, E.V. Kravchenko®

Bratsk State University, 40 Makarenko st., Bratsk, Russia
3ipm@brstu.ru, Pvitsl@mail.ru, ‘eronex@gmail.com
Received 12.02.2013, accepted 04.05.2013

The term “statement’s logical strength” is introduced. The computer program for a statement’s logical strength
establishment has been proposed (this program has been registered in the National computer programs catalogue on January 9,
2013, Ne 201361). The principal characteristics of the program application have been examined. This program has been
constructed on the basis of the theorem’s special structures and universal algorithm for demonstrating theorems introduced and
considered in detail in [2]. In general terms, the theorem structure is a conclusion in the form of a true conditional sentence
consisting of variable and constant parts. A variable part includes a premise and a conclusion determined by the market or some
subject. A constant part is the general knowledge in the form of some text document, agreement, contract, statement, declaration,
application that are not subject to any changes in the using process. The introduction of variable parts in the theorem structure
has turned it into a regular tool rather than a one-shot one. This instrument is able to solve a wide range of problems including a
document execution monitoring and simplifying the expressions while solving logical problems and digital circuit synthesis ones.

Keywords: logical strength, subject of scientific research, subject features, subject knowledge or subject concept.
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Moze b nocieACTBUN CTPOUTEJILCTBA TENJIOBOM 3JIEKTPOCTAHL U U
B U30JIMPOBAaHHOM pauioOHe

B.A. ®aneer®, B.A. Illaknpos”

Bpartckuii rocyjapcTBeHHsblil yHUBepcureT, yi. Makapenko 40, bpatck, Poccust
“mynovember@mail.ru, "carfaddeyl5@rambler.ru
Cratest noctyma 19.02.2013, npuasra 15.05.2013

B cmamve gopmynupyemes npobnema pazsumusi 2eHEpUPYIOWUX MOWHOCMEN 6 U30IUPOBAHHbIX patioHax. [Jlana
Xapaxmepucmuka U30IUPOBAHHO20 PANOHA NPUMEHUMENbHO K onucvleaemou npobneme. Obocnosvisaemcs HeobX00UMOCmMb
MHO2OKPUMEPUANbHO20 —aHaausa. Jlaemca onucanue cneyu@uku npobieMbl pa3BUmMus 2eHepupyiouux MowHocmel 6
u301UposaHHbIX pailonax. OOvacHaemcs HeoOXOOUMOCHb AHANU3A 0DECNEeYeHHOCMU DHEPLEMUUECKUMU PECYPCAMU U AHATU3d
DUCKOB  HEBOCMPEOOBAHHOCU  MOWHOCIU  KAHXCO020 8APUAHMA  YCMAHOBIEHHOU Mowjpocmu  cmanyuu. IIpednosceno
UCNONBL306AHUE  KOZHUMUBHO20 MOOCIUPOBAHUA Ol ONUCAHUA NOCIeOCMBUN CIMPOUMENbCMEA  SNEKMPULECKOU  CMAHYUU.
Onucanvl npeumyujecmea npuMeHeHUs KOSHUMUBHO20 MOOeIUpo8anus Oiid AHAIU3A NPpoOieMbl pA3GUMUs 2eHepUpYIoWux
MOwHOCMel 6 U30IUPOBAHHOM patione. [Ipednodcena KOSHUMUBHAS Kapma, MOOenupylowas nocie0Cmsus cmpoumenbcmed
mennoeoul anexkmpuueckour cmanyuu (TOC). [Ipueoodsmces onucanue u nopsioox pacuema sxonozudeckux gozoeticmeuii TOC,
npugedenvl pe3yIbmamul KOSHUMUGHO20 MOOeIUPOsanus skonoudeckux nociredcmeuii cmpoumenscmea TOC 6 Cesepo-
Deenckom patione Maeaoauckoii obracmu. [na moodenuposanus evibpano obopyooganue TIC: naposevie Komwl, U0 U
MowHocmb mypoun. [[na 6ce2o OuanazoHa 803MOXMCHBIX YCHAHOBIEHHBIX MOWHOCMEN CIMAHYUU OnpedeieHbl 2000601 8b1OpOC
Jemyuell 3071bl, OKCUOO8 A30Md, OKCUOO8 cepbl, OKCUA08 yenepooa, beHz(a)nupena, a maxodce 301ul u uLiaxa. Ilpedcmasnen
2pauK 3a8UCUMOCIU IKOHOMUYECKOLL OYeHKU yuepda oKpycaiowell cpede, Hanocumozo evibpocamu TOC, om ycmanoenenHoul
MOWHOCMU CIMAHYUU.

KiroueBble ¢JIOBA: KOTHUTHBHOE MOZCIUPOBAHUE, I/ISOHI/IpOBaHHLIﬁ paﬁOH, TECHEPUPYIOIIUE MOIIHOCTHU, SKOJIOTMYCCKUE
TIOCIICACTBUA.

Model for consequences of thermal power plant construction
in an isolated area

V.A. FadeeV?, V.A. Shakirov®

Bratsk State University, 40 Makarenko st., Bratsk, Russia
“mynovember@mail.ru, °carfaddey15@rambler.ru
Received 19.02.2013, accepted 15.05.2013

The article formulates the problem of developing generating capacities in isolated areas. The characteristic of an isolated
area with respect to the described problem is given. The need for multi-criteria analysis is justified. A description of the specifics
of the generating capacities problem in the isolated areas is given. The need for the energy security analysis and the risks
analysis of excess power generated for each variant of station capacity is explained. The application of cognitive modeling to
describe the consequences of power plant construction is proposed. The advantages of cognitive modeling for the analysis of the
generating capacity development problem in an isolated area are described. The cognitive map simulating the consequences of
the thermal power plants construction is proposed. The description and the calculation procedure of environmental impacts of a
thermal power station is given. The results of the cognitive modeling of ecological effect of thermal power stations construction
in the North-Evensky district of Magadan region are presented. The thermal power stations equipment such as steam boilers, the
turbines type and capacity for modeling are selected. The annual emission of fly ash, nitrogen oxides, sulfur oxides, carbon
monoxide, benzopyrene as well as ash and slag is determined for the whole range of the possible installed capacity. The chart of
the environmental damage economic evaluation caused by the thermal power plants emissions against the installed capacity of
power plants is presented.

Keywords: cognitive modeling, isolated area, generating capacities, ecological effect.
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ABToMaTu3alUsl BbIOopa 6€30MaCHOr0 pa3MelleHus
Y KpeIJieHUs Irpy3a Ha »KeJIe3HOJ0POKHOM TPaHCIIopTe

B.A. Onenuesuu’, B.E. T036enK0”
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Cratest noctymuna 16.01.2013, npuasra 17.05.2013

IIpoananuzupoeano cocmosnue O€30NACHOCMU O8UNCEHUS HA Jcele3HblX dopozax Poccuu. Beiasnenvl ocnognbie (axmopbl,
6030eticmeyloujie Ha HCenesHOOOPONUCHYI0 MPAHCHOPMHYIO cucmemy. AHanu3 0mKaszoe noKa3d, Ymo HapyuieHue 6e30nacHocmu
DYHKYUOHUPOBAHUA KHCENIE3HOOOPONCHOU MPAHCHOPMHOU CUCTEMbL U ee NOOCUCTHEM C8A3AHO ¢ NOO2OMOBKOU U KpenJjieHuem
2py3a 6 NyHKme Nozpy3Ku, NOCKOJIbKY OM NPASUNIbHOCIU PA3SMEWeHUs U KPenieHus py3a Ha NOOBUNCHOM COCIMABe 3A8UCUM
becnepebouHOCmb  6cec0  nepeo3ouHo20 npoyecca. Ilpednoscen 6apuanm CO30aHUA  AEMOMAMUSUPOBAHHOU CUCTHEMDbL
NOO20MOBKU MEXHUYECKUX YCA08UL pPASMEWeHUs U KpenieHus 2py3d 6 6d2OHAX U KOHMeUHepax KAk OCHOBONONALAIOWuUli
gaxmop, obecneuusarowuli 6e30nACHOCMb U IPGEeKMUSHOCIb PAOOMbL HCENEIHOOOPONCHOU MPAHCHOPMHOU CUCHEMbl U ee
noocucmem. ABMoMamusupoOSaAHHAs CUCeEMA HANPABIEHA HA COCMAGIEHUe ICKU3A PA3MeweHUs U KpenieHus epy3a 6 6azoHme,
nozpyscennozo 6 coomsemcmeuu ¢ Texnuueckumu ycioguamu, onpeoenenue nompedHo20 KOIUYecmed, Kayecmea u pasmepos
KDEnejicHo20 Mamepuana: ynopHulx U pacnopHbix Opyckos, NOOKIAOOK, 0O6A30K, paACMAdiCeK, CMoeK u m. 0., Popmuposanue
NONHO20 nakema nepeo3ouHvlX OoKymenmos. Co30anue aemoOMAMUSUPOBAHHOU CUCTEMbL NPOU3BOOUMCA HA  OCHOGE
ROCMPOEHUs CXeMbl PASMEWeHUS U KPEeNnaeHus. KOHKDEeMHbIX 81008 2py3d CO2NACHO Oeticmeylowel Homenkiamype. Ha pucynkax
nPeoCcmasnenbl aleopummbl 6b160pa pooad 6a20HA U PASMEWEHUs 8 HUX 2pY3d, d MAKice cnocoba Kpennenus 2py308 ¢ NI0CKOl
onopotl. Bnedpenue paspabamviéaemoli asmomamusuposanHoll cucmemsl Oyoem cnocooCcmeosams NOBbIUEHUIO OE30NACHOCU
pabomul #enesHO00POHCHOU MPAHCROPMHOU CUCEMbL, HOCKONLKY NO360IUM UCKTIOUUMYb HEKOMNEMeHMHOCMb, XAAAMHOCMb U
be3o0meemcmeenHoOCmb pabOMHUKO8, CEA3AHHBIX C NOO2OMOBKOU, pAZMEUeHUeM U KpenieHuem, COKpamum epems no020mosKu
MeXHUYecKol OOKyMeHmMayuu, nosblCUm Kauecmeo pabomuvl mpancnopmHou cucmembi.

KiroueBble cjoBa: 6C3OHaCHOCTL, JKCJIC3BHOAOPOKHAsA TPAHCIIOpTHasA CHUCTEMA, IOJACUCTEMA, MNPUYUHBI HapPYHICHUS

0e30macHOCTH, BIUSIOMHNE (HaKTOPHI, OTKA3, TEXHUYECKHE YCIOBHS, aBTOMAaTH3UPOBAHHAS CHCTEMa MOATOTOBKH TEXHHUYECKUX
YCIIOBHI pa3MEIeHNUsI U KPEIUICHNS TPy3a B BarOHaX M KOHTeHHepax.

Automation of safe cargo stowage and securing by rail

V.A. Olentsevich?, V.E. Gozbenko®

Irkutsk State University of Railway Engineering, 15 Chernyshevskogo st., Irkutsk, Russia
%lencevich_va@irgups.ru,® vgozbenko@yandex.ru
Received 16.01.2013, accepted 17.05.2013

The paper analyzes the safety status on Russia’s railways. The main factors having influence on the railway transport system
have been revealed. The failure analysis has demonstrated that operational security violation of the railway transport system and
its subsystems is associated with loads preparation and securing at the loading terminal since the right way of cargo stowage
and securing on the rolling stock determines the transportation process continuity. The alternative for the development of a
computer-aided system to prepare the performance specifications for cargo stowing and securing in wagons and containers as a
fundamental factor ensuring the safety and efficiency of railway transport system and its subsystems has been proposed. The
computer-aided system is aimed at making a diagrammatic drawing for cargo stowing and securing in the car loaded in
accordance with technical specifications, determining the required amount, quality and the size of fixing materials: eaves lathes
and spacing blocks, dunnage, lacing, bracing, vertical braces etc., forming a complete package of transportation documents. The
computer-aided system development is done on the basis of flowcharting the placement and securing of specific types of cargo
according to the inventory coverage. The drawings show the algorithms for selection of a rail car and load securing type as well
as the method of load securing using flat bearing. The introduction of the computer-aided system under development will
contribute to the security enhancement of the railway transport system since it will allow eliminating incompetence, negligence
and irresponsibility of the employees involved in load preparation, stowing and securing, reducing the time of technical
documentation preparation, and improving the transport system performance quality.

Keywords: security, railway transport system, subsystem, security violation cause, contributing factors, failure, technical
specifications, computer-aided preparation of technical conditions of load stowing and securing in wagons and containers.
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Bowvwas  crodxchocms U KOMNIEKCHOCMb  NpoGedeHus pabom, O0OHOBPEMEHHOe yuacmue MHOSUX UCNoIHumenel,
Heobx00UMOCmb  NAPAIENIbHO20 6bINONHEHUs. pabom, 3a6UCUMOCHb HAYANd MHO2UX pabom om pe3yibmamos Opyux
BHAYUMENLHO OCLONCHAIOM OesIMENbHOCIb N06ObIX COBPEMEHHbIX OPeAHU3AYUL, 8 MOM HUCLe NPeOnpusimuil IKOHOMUYECKO2O0
npoguns. dhpexmusnvim cnocobom peuieHuss KOMIIEKCA NEPEYUCIEHHbIX Gbliie 3a0ay AGNAeNCs NPUMEHEHUE CUCEM Cemeso2o
NIAHUPOBAHUS U YNPAGTIeHUs. J[aHHble CUCTNEMbl OCHOBAHbL HA CEMesblX MOOEISX NIAHUPYEMbIX NPOYeCcos U NPU UCNOIb3068AHUL
OBM no3zeonstom 6vicmpo onpedeiums paziuihble apUAHmbl YIPAGIAIOWUX 6030€UCMEUIl U blOPAMb ONMUMAIbHBIE U3 HUX.
Cemesoe nnanupoeanue u YnpagieHue oOdaem G03MONCHOCHb PYKOGOOUMENIM HPEONPUSMuLl  C80E6PEMEHHO NOLYYAmb
00CMOBEPHYIO UHPOPMAYUIO O COCMOSHUU Oel, O BOZHUKWIUX 3A0ePAHCKAX U BO3ZMONICHOCHAX YCKOpeHusi xooa pabom,
KOHYeHmpupyem  6HUMAHUe pYKOGoOumenel Had — «KPUMUYECKUX»  pabomax, onpeoensiouux  npoooalCUmMeibHOCHb
nPOU3600CMEEHHO20 NPOYECcd 6 YeloM, 3ACMAGIsem COBEePUICHCMBEO8AMb MEXHOIOUIO U OP2AHU3AYUI0 pabom, nomozaem
COCMAasnAmMy paAyUOHAIbHBIEe NIAHYL, 0becneyugaem Co2iaco8AHHOCMb Oelicmeutl ucnoanumenei.B pabome usyyensl Oazosvie
Mamemamuueckue U aleOPUMMUYECKUe ACHEeKmbl NOCMPOCHUS CemesblX 2pagukos, pAcCMOMPEeHbl U OOKA3AHbl C
UCNONL306AHUEM ANNApama QOopManbHol TO2UKU PAYUOHATIbHBIE MEeMOOUKU NOUCKA KPUMUYECKUX nymetl, a maxdice noKa3aHd
603MOJICHOCHb AGMOMAMUSUPOBAHHO20 CEMes020 NIAHUPOSAHUS U YNPABTIeHUS 6 chepe OAHKOBCKUX YCTye.

Ki1ioueBble c/10Ba: ceTEBOE IIAHUPOBAHUE M YIIPABICHHE, CETEBOi rpaduk, paboTa, aBTOMAaTH3ALKS, TPOrPaMMHOE
obecrieueHne, 5KOHOMHKA, OAHKOBCKUE YCIYTH.

Automation of network planning and management

M.Yu. lvanov

Bratsk State University, 40 Makarenko st., Bratsk, Russia
nis@brstu.ru
Received 14.02.2013, accepted 12.05.2013

Currently, the difficulty and complexity of work performance, the concurrent participation of many performers, the need for
parallel execution of work, the dependence of a start date of many works on the results of others complicate considerably the
activities of any modern organization including economic enterprises. The effective way to solve all the complex problems listed
above is the use of network planning and management. These systems are based on the planned processes network model, and
using computers enable to quickly identify the control actions options and choose the best of them. The network planning and
management enable managers to get exact information about the state of affairs, the delays encountered and possible work
expediting. It is focused on the management of «criticaly activities determining the production process duration as a whole,
encourages them to improve technology and work organization, helps make rational work plans, ensures performers’ cooperation.
The paper has discussed the basic mathematical and algorithmic aspects of constructing network graphs. Using the formal logic
apparatus, the rational critical paths search strategies have been considered and proved and the possibility of automated network
planning and management in banking services has been demonstrated as well.

Keywords: network planning and management, network graph, activity, automation, software, economy, banking services.
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Cosepemennble cucmembl a6MOMAMULECKO20 YRPABIEHUA YACMO ABAIOMCA MHO2ONAPAMEMPUYECKUMY CIONCHBIMU CUCTEMAMU,
COCMOAWUMU U3 MHOJICECBA  NPOCMbIX OOHOMEPHbIX cucmem. Beudy ux manoti uszyuennocmu cywjecmeyem npobnema
udenmughukayuu u mooenuposanus. TpaouyuoHHvlll nN0OX00 K UOeHMUDUKAYUU MHOLONAPAMEMPUUECKUX CUCTEM, d UMEHHO
noouepeoHas nooaua ecex 6X0OHbIX 8030eliCBUL, He Modcem Oblmb Peanu308aH 8 YCl08UAX HOPMANLHOU IKCHIYAMAYUY CUCTHEMbL.
THosmomy HeobxoOuma paspabomrka NACCUBHBIX Memo008 UOeHMUpUKAyUYU, Komopvle He OYOym Hapywams X00 pabomvl
MeXHONI02UYecKo20 npoyeccd. B oannou pabome paccmomper u peanuzo8aH NACCUBHBILL MemoO UOeHMUpuKayuu, Komopbiil
UCNONIb3Yem 6 Kayecmee Mmecmosblx 6X00HbIX CUSHANIO8 WYMbL CUCIEMbl 8 paboyem YacmomHoM ouanazone. B noomeepaicoenue
paspabomanHozo memooda NnpoeedeH KCHEPUMEHI N0 UOEHMUDUKAYUU AGIMOHOMHOU CUCEMbl OMONNEHUS NPOMbIUIEHHO2O
cmenoa «ABMoMamusupOBaKrHAs YCMAHOBKA Ol UCCIE008AHUS XAPAKMEPUCIIUK OMONUMENbHLIX Npubopos u cucmemy. Jns
onpeoenenus. a0eKeamHoCmy Mooenl, NOIYYeHHOU OAHHBIM MeMOOOM, UCNONb3YEMCs (POPMANUZ0BAHHbII AHATU3 OCMAMOYHbIX
OUUDOK MeXHCOY Pe3VIbMAMAMU, NOLYYEHHBIMU C NOMOUWBIO MOOETUPOSAHUSL, U OGHHBIMU PEalbHO20 IKCnepumenma. B pesynomame
Y0anoCh YCMaHo8umby, 4mo Mooensb aoekeamua. Takowce 015 nposepKu A0eK8amHOCHU NOLYYEHHOU MOOelU 8 pabome UCHOTb3Yemcs
Memoo KyMYIAMUGHOU NePUOOOSPaAMMbL OCIAMOYHBIX OWUOOK, KOMOPYIll AGNAeMCA IPHEKMUBHBIM CPEOCEOM OOHAPYHCEHUS
nepUoOUYecKo20 OMKIOHeHUs om caydaunocmu. I1o nonyuenHvim KyMyIAmusHbIM NepUoO0SPaAMMAM BUOHO, YMO NOJYYEHHAS 8 X0Oe
IKCHEPUMEHMA MOO0elb A0eK8amHo onucvisaem npoyecc. Paspabomannviii memoo naccusHou udeHmugukayuu 6 HOIHOU Mepe
npUMEHUM 0I5l NOCMPOEHUs. MAMEMAMUYECKUX MOOeNell MHOONAPAMEeMPULECKUX OUHAMUYECKUX CUCIIEM.

KiaroueBbie cjoBa: MHOTronapaMeTpuieCKue CJIOXKHBIE CUCTEMBI, MMACCUBHBIA METO]T I/IZ[BHTI/Id)I/IKaHI/II/I, aJICKBaTHOCTh
MOJACIIN.

Development of passive identification technique for multiparameter
system

S.A.Dyakonitsa®, 1.R.Sugachevsky”, M.M. Galoshina

Bratsk State University, 40 Makarenko st., Bratsk, Russia
3diaconitsa@mail.ru, "katanig@mail.ru, ‘galosinamm@mail.ru
Received 16.01.2013, accepted 14.04.2013

Modern automatic control systems are often complex multiparameter systems consisting of a set of simple one-dimensional
systems. In view of insufficient previous study, there is a problem of identification and simulation. The traditional approach to
the multiparameter systems identification, namely, an alternate supply of all input actions, can not be implemented under the
conditions of a system’s normal operation. Therefore, the development of the passive identification techniques which will not
disturb the technological process operation is necessary. The paper has examined and implemented the passive identification
technique employing system noises as test input signals in the operating frequency range. In support of the developed method, the
experiment to identify the indirect heating system of the industrial bench “The automated facility to research the characteristics
of heating instruments and systems”” has been conducted. To determine the adequacy of the model obtained by this technique, the
formalized analysis of residual errors between the results obtained by means of simulation and the actual experiment data is
used. Therefore, it was found that the model was adequate. To check of the adequacy of the obtained model, the cumulative
periodogram technique of residual errors that is considered to be effective means of randomness periodic variation detection is
used. The cumulative periodograms demonstrate that the obtained model describes the process adequately. The developed
passive identification technique is in full applicable to develop mathematical models of multiparameter dynamic systems.

Keywords: multiparameter complex systems, passive identification technique, model adequacy.
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U IIPOIHO3UPOBAHHUA TEXHUYECKOI'O COCTOAHHNA JINHEWHBIX
Y49aCTKOB I'a30TPAHCIIOPTHBIX CUCTEM

A.D. Ilyxaitno

OAO «['unporasuentpy, yi. Anekceesckas 26, Hwxuuit Hosropon, Poccus
info@ggc.nnov.ru
Cratest noctymna 21.01.2013, npunsra 12.05.2013

Poccuiickue zazompancnopmuvie cucmemvl UMEIOM 3HAYUMENLHYIO NPOMANCEHHOCMb U IKCHIYAMUPYIOMCA 6 MmeyeHue
ONUMENbHO20 BDEMEHU, 6 CBA3U C IMUM 0cob0e BHUMAHUE YOeNAemcs ONPOCAM KOHMPONA MEXHUYECKO20 COCMOAHU
mpy6onpo6o0os. OmoenvbHo20 GHUMAHUA 3ACIyiCcUédem mom ¢Hakm, uymo O0anreKko He 6ce YYaACmKU JUHeUHOU uYacmu
MASUCTPATILHBIX 2A30NMPOB0008 OCHAWEHbL KAMEPAMU NPUEMA U 3ANYCKA CPEOCME 8HYMPUMpYOHOU OUASHOCMUKU, YMo 8 psoe
cayyaes Oenaem HEBO3MONCHbIM CBOeBPeMEHHOe @blasieHue Oeekmos. B cmamve onucamvl KoHyenyus u cmpykmypa
9KCHEPMHO-AHANUMUYECKOU CUCEeMbl OYeHKU, AHANU3A U NPOSHO3UPOSAHUS MEXHUUECKO20 COCMOAHUA TUHEUHbIX YYACMKOS
2a30MPAHCNOPMHBIX cucmeM. Bredpenue nooobnvix cucmem Ha 2a30MpanCROPMHBIX NPEONPUATNUAX NO36OAUN He MONbKO
0000Wams U Xpanums UMEIOWYIOCS UHPOPMAyuio 00 YCL08UAX U NAPAMEmPAx IKCRIYaAmayuy MacUCmpaibHblX 2a30npo8o0o0s,
HO U C NOMOWbIO paspabomannvix Ha 0aze 6epOAMHOCMHBIX MOOeell CReyUaIusUpOBaHHbIX MOOYIel Npo8oOUNnb OYeHKY
HAOEXHCHOCIU  KOHKPEMHbIX YUACMKO8 2a30npo80008. Bo3ModCHOCMU cucmembl NO360JAM  NPUHUMAMb  ShdekmusHbie
YnpasnenyecKue peulenus 8 00aacmu KCHIYAmayuu 2a30MpaHcnOPmHbIX cucmem, 0O0CHOBAHHO HASHAYAMb MEPONPUAIMUA NO
OUASHOCMUPOBAHUIO U KANUMATLHOMY DEMOHNLY, 4MO, 6 KOHEUHOM UMo2e, MNOGLICUM HAOEHCHOCHb U IKOHOMUYECKYIO
aghpexmusHocms 2a30npo8o008s.

KuroueBble ciioBa: KPH, CTpECC-KOppO3us, MaruCTpajJabHbIC Ia301IPOBO/AbI, SKCIICPTHO-aHAJIMTUYECKasA CUCTEMA.

Expert and analytical system of evaluation, analysis and forecast of
equipment status of the line sections of gas pipeline systems

A.F. Puzhaylo

JSC «GIPROGAZCENTR», 26 Alekseevskaya st., Nizhny Novgorod, Russia
info@ggc.nnov.ru
Received 21.01.2013, accepted 12.05.2013

The Russian gas pipeline systems have considerable length and have been operated for a long time. In this regard, special
attention is paid to the issues of the pipelines condition monitoring. Special attention is given to the fact that by no means all of
the line pipe sections of the transfer pipelines are equipped with pig trap stations which in some cases makes it impossible to
timely detect trouble-shooting. The article describes the concept and structure of the expert-analytical system of evaluation,
analysis and forcast of the equipment status of the line pipes of the gas pipeline systems. The introduction of such systems in gas
transmission companies will allow not only collecting and storing the available information on the conditions and parameters of
gas pipelines, but also conducting reliability estimate of the specified pipeline sections based on the special modules developed
with the help of stochastic models. The system capabilities will enable to make effective managerial decisions in the area of gas
pipeline systems operation, to reasonably schedule the diagnosis and maintenance overhaul procedures that in the long run will
increase the reliability and cost-effectiveness of pipelines.

Keywords: stress-corrosion cracking, stress corrosion, gas pipelines, expert analysis system.
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Ha opmuposarue KoHmponsHbix yudp npuema epaxcoan 6 o00paz’08amenbHble YUPeHCOeHUs NpoPeccUuOHAIbHO0
00pazosanus okasvigaem 6iusHUe paod Gaxmopos, maxKux, Kak oemospaguueckutl akmop, nokazamenu NpUeMHbIX KAMNAHUL
NPOWIbIX Jlem, KOIUYeCmeo GblNYCKHUKO8, 3anucasuiuxca Ha coayy EID no npoguivnomy npeomemy u op. Onmumusayus
KOHMPONLHBIX YUpp npuema 8 yupexncoeHus npopeccuoHaIbHo20 06paA308aHUs 00YYAIOWUXCS 30 CUem CPeOCm8 (el epanbHo20
010001cema nosgonsiem obecneyums KaueCmeeHHvlll npuem abumypuenmos. B cmamve paccmompeno npumenenue 00HO20 U3
Memoo08 asMoMaAmuiecko20 UCCIe0068aHUs (aHanu3a), a UMeHHO Nocmpoenue oOepesa peuwlenull npu QopmuposaHuu
KOHMPONbHBIX YUpp npuema gysa. [epeso npunamus pewteHull (UxX MOXMCHO MAKdCe HA38AMb 0ePegbAMU KIACCUPUKAYUU U
PecpecCUOHHBIMU 0ePedbAMU) UCNONb3YEMCs 6 001ACMY CIMAMUCIMUKY U AHAAU3A OAHHBIX Ol NPOSHO3HBIX MoOenell. Cmpykmypa
depesa npeocmasniem coboll «aucmvay u «gemkuy. Ha pebpax («semxaxy) Oepesa pewieHus 3anucaunvl ampubymvl, om
KOMOPBIX 3a8UCUM yenesass PYHKYUA, 8 «IUCbAXY — 3HAYEHUs Yeneeou (YHKYuu, a 8 OCMANbHbIX V314X — ampubymul, no
Komopuvim paziuyaromes cayuau. Ymobvl kiaccuguyuposams HOBbLI CLYUall, HA0O CRYCIMUMbCA NO depegy 00 AUCMA U 8bl0AMb
coomseemcmeyowee sHauerue. [10000HbIe depesbs peueHull WUPOKO UCNOb3VIOMCA 6 UHMELNEKMYANIbHOM AHAU3e OAHHDBIX.
Lenv cocmoum 6 mom, umoObi co30amb MOOelb, KOMOPAs NpeocKasbledem 3HaUeHUe Yeneeoll NepeMeHHOU Ha OCHOoGe
HeCKONbKUX NepeMeHHbIX Ha 6x00e. [Ipuemnas Kamnanus — 3mo npoyecc, KOmopbulll CONpogoOANCOAeMcs OOCMAMOYHO UUPOKUM
MHOJICECMBOM NAPAMEMPOB, HA He20 GuAOWuUxX. [lepegvs peuienuli — 5mo Cnocod npeocmasienus npasul 8 Uepapxuieckol,
nocie006amenbHoll CMpyKmype, 20e Kajxcoomy 00veKmy coomeemcmeyen eOuHCmMeeHHblll y3ei, 0aruull peuenue.

KuiroueBble c/10Ba: 1epeBo pemIeHuH, alrOpUT™, IPHEMHAs KaMITaHUs, OI0/PKETHBIE MeCTa.

Applying automatic analysis techniques while forming admission
quotas to enter institutions of higher education

Yu.A. Shichkina?, Yu.V. Plankova "

Bratsk State University, 40 Makarenko st., Bratsk, Russia
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A number of factors exert influence on forming admission quotas for citizens to enter the institutions of higher professional
education such as a demographic factor, admission figures of the previous years, the number of graduates wishing to pass the
USE on the profession-oriented subject and others. The admission quotas optimization to enter the institutions of professional
education studying from federal budget resources allows ensuring high quality of graduates’ admission. This article considers
applying one of the automated research (analysis) techniques, specifically, creating (constructing) the decision tree while
forming admission quotas for citizens to enter the institutions of higher education. The decision tree (it can also be called the
classification tree or regression tree) is used in the field of statistics and data analysis for forecast models. The tree structure is
represented by “leaves” and “branches”. The attributes determining the objective function are on the tree edges (“branches”),
the values of the objective function are on the “leaves”, and all the other nodes contain the attributes to distinguish among the
cases. To classify a new case, it is necessary to go down the tree to the leaf and give a corresponding decision. These decision
trees are wildly used in the intellectual data analysis. The aim is to create a model which forecasts the goal variable on the basis
of some input variables. The admission campaign is a process accompanied by a rather wide range of parameters influencing it.
Decision trees demonstrate a method of representing rules in the hierarchical consecutive order (structure) where every object
has its proper point giving its own decision.

Keywords: decision tree, algorithm, admission campaign, state-funded places.
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B cmamve npedcmasnenvt uccnedosanus pabomocnocooOHOCmuy pexcyujeco UHCMpYMeRma npu Qpe3eposanuu noIUMepHbIX
KOMROZUYUOHHBIX MAMePUAnos, 001a0aowux cloucmou Cmpykmypou ¢ 8biCOKOU MEepOOCmblo HANOIHUMENS, YIPYSUMU
ceolicmeamu U NPOYHOCHHBIMU XAPAKMEPUCIMUKAMU, YO 3ampyOHsem ux 00pabomky ¢ coonooenuem Kauecmea NOBepXHOCmu
u npouzeooumenvrocmu. Ilposedennvie UCCIeO08AHUA NOKAZBIBAION, YMO PAbOMOCHOCOOHOCH UHCIMPYMEHMA 3A8UCUM Om
DEXHCUMO8  Pe3aHus, 2eoMempuu UHCMPYMEHMA U NPUMEHAEMO20 UHCMPYMEHmMAanbHo2o mamepuana. Ilo  pesyrvmamam
CMOUKOCHHBIX UCHBIMAHULL NOLYYEHbl MAMeMamuyeckue 3asUcCUMOCIU Nepuood CMOUKOCIU DeXCYWUX UHCIPYMEHMOS,
OCHAWEHHBIX PA3IUYHBIMU MAPKAMU TMEEPOBIX CNIAB08, 0N PEHCUMO8 0OPADOMKU, HA OCHO8E KOMOPbIX NOCMPOEHbl SPAPUKU,
noxasvlanwue, 4mo npu yeeiuveHuu nooauu u 2nyOuHbl pe3anus NPOUCXOOUMm pe3Koe CHUMCeHUue pabomocnocobHocmu
uncmpymenma. Ilonyuennvie meopemuueckue U IKCHEPUMEHMANbHbIE OAHHbIE NOCIYICUAU OCHOBOU OnA  paspabomxu
pexomenOayuil npu hpeseposanuu KOMHOZUYUOHHBIX HOTUMEPHBIX MAMEPUATO8 NO 2eOMEMPUU PeXCYIell Yacmu UHCIMPYMeHmd,
HA3HAYEHUIO PEeNCUMO8 De3aHUs U NPUMEHEHUIO UHCIMPYMEHMANbHbIX MAmMepuanos, 06ecneuusaiowux noyyerue u30eius ¢
2apaAHMUPOBAHHBIM KAYECBOM 00paAbOMAHHOU NOBEPXHOCHIU NPU 8bICOKOU NPOU3EOOUMENLHOCIIU 00PaAOOMKLU.

Ki1toueBble €10Ba: KOMIO3HIMOHHBIC MaTepHaIIbl, KAYeCTBO TIOBEPXHOCTH, PabOTOCIIOCOOHOCTh MHCTPYMEHTa, (pe3a i
00pabOTKN KOMITO3UIIMOHHBIX MaTEPHAIIOB, IEPHOA CTOHKOCTH.

Features of polymeric composite materials milling
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2Donbass State Engineering Academy, 72 Shkadinova st., Kramatorsk, Ukrane

2yanyushkin@brstu.ru, °dielektrik84@mail.ru, ‘mf _nauka@brstu.ru, %jane.mishura@inbox.ru, °nit.tkachenko@mail.ru
Received 04.02.2013, accepted 14.05.2013

The article presents the research of the cutting tool working capacity at milling the polymeric composite materials possessing
layered structure with high hardness of a strengthening component, elastic properties and durability characteristics that
hampers their processing with due regard to the surface finish and productivity. The conducted research shows that the tool
working capacity depends on the cutting rates, tool geometry and the tool material applied. According to the results of wear
resistance tests, mathematical dependences of the efficient life of cutting tools equipped with various carbide grades on the
processing modes have been obtained. The graphs have been constructed demonstrating that an increase in cutting advance and
depth results in a sharp decrease in the tool working capacity. The obtained theoretical and experimental data have provided the
basis for working out the recommendations on milling the composite polymeric materials taking into account the tool cutting part
geometry, the cutting modes purpose and the tool materials application that ensure obtaining an article with guaranteed quality
of the processed surface at high processing efficiency.

Keywords: composite materials, surface finish, tool operability, mill for composite materials handling, efficient life.
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B cmamve paccmompenvi npobnemvl ymunusayuu omxo008 anOMUHUEE020 Npouzsoocmed. B wacmumocmu, paccmompena
Cyecmseyowds cxema nepepabomxu y2onbHoU NeHbl, ONUCAHbI NPOBEOEHHble AHANUZbI X60CHOE8 PIOMAYUL Y2OIbHOU NeHbl U
npeonodiceHa cxema Ux nepepadomku ¢ NoayueHuem yenepoocodepicauje2o Kowyewmpama. Ilpoeedeno uccredosanue
B03MOICHOCHIU UCNOTL30AHUS NOJYHEHHO20 KOHYEHMpama 6 npouseoocmee aHoOHol maccel. HMzeomosnenvl 0bpasyvl aHoOHOl
Maccyl U onpedeiena Ux 1eKmponposoOHOCMb, KOMOPAs AGIAEMCS BANCHOU XAPAKMEPUCMUKOL Ka4ecmea aHOOHOU MAcCChl.
Tonyuennvle pesynbmamuvl CEUOEMENbCMEYION O MOM, 4moO 000AsKa Yerepooco0epucawyec0 KOHYeHmpama He CHUdxiCAen
EKMPONPOBOOHOCIU AHOOHOU Maccyl. Ha 0CHOBAHUU U3YUEHHbIX C8OUICME OMX0008 ANIOMUHUEB020 NPOU3BOOCMEA, A MAKIHCE
NPOBEOEHHBIX UCCIEO08AHULI NO ONpeOdeNeHUu0 CKOPOCMU OCANCOeHUs U 8blyelauueanuro Gmopa, Ovlia npeonodxcena
MEXHOI02UYeCKas cxeMa NPoU3800Cmaa yeiepoocooepicauieco npooyKkma 0is UCNONb308AHUS 8 NPOU3BOOCTEE AHOOHOU MACCHI.

KioueBbie c10Ba: OTXO/bI, XBOCTBI (DIOTALMH YTOJNBHOW IICHBI, YIJIEPOM, YIJIEPOACOMACPKAILINMA KOHIICHTPAT, aHOTHAs
Macca, 3JIeKTPOIPOBOJHOCTb.

Development of technology for production of anode mass from coal
froth flotation tailings

A.N. Baranov"? A.V. Gulaev*® A.S. Yanyushkin®®

"National Research Irkutsk State Technical University, 83 Lermontov st., Irkutsk, Russia
?Bratsk State University, 40 Makarenko st., Bratsk, Russia

3paranov@istu.edu, *Gav89_89@mail.ru, ‘yanyushkin@brstu.ru

Received 27.01.2013, accepted 29.04.2013

This article discusses some problems of aluminum production waste recycling. In particular, the existing skim processing
diagram is examined, the conducted analyses of skim flotation tailings are described, and processing scheme to produce carbon
concentrate is proposed. The research of the possibilities to use the resulting concentrate in the anode paste production has been
conducted. Anode paste samples have been manufactured, and their electrical conductivity, which is an important characteristic
of the anode paste quality, has been determined. The results obtained indicate that addition of carbon concentrate does not
reduce anode paste electric conductivity. Based on the examined properties of aluminium production waste, as well as on the
research to determine the deposition rate and fluorine leaching, the technological flowsheet of carbonaceous products to be used
in the anode paste production was proposed.

Keywords: waste, skim flotation tailings, carbon, carbonaceous concentrate, anode paste, electrical conductivity.
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[TokasaTesn 3 PeKTUBHOCTU TEXHOJIOTUN YTEIJIEHUS FPYHTA HA
CTaJIMM OCBOEHHUS U PEKYJIbTUBALMU HEPTETra30BbIX
MECTOPOXJEHUHU

C.1. Bacunber?, A.C. Oprman”

Cubupckuii @enepanbuelii YHUBepcHuTeT, np. CBoboaHkIH 82, KpacHosipck, Poccuns
3S-vasilevl@yandex.ru, "ortman123mail.ru
Cratest nomydena 10.12.2012, npunsita 15.04.2013

Paccmampusaemca  npumenenue KayecmeeHHbIX MEXHUKO-IKOHOMUHECKUX NoKazameneii ¢ 6bl00POM ONMUMATLHOZO
peuleHust npu nOO20MoGKe YMENeHus 2PYHMa 6 3UMHUX YCIOBUSX NAAHUPOBAHUsl OYPOBOU NAOWAOKU HA CMAOUU OCBOCHUs.
Heghme2a306biX MeCmOpO*COeHUNl U 80CCMAHOGIEHUA NaHOWadma Ha Cmaouu 3aeepuieHusi pabomvl MecmopoICOeHus npu
pexyromusayuu 3emens. Heobxooumocms peutenusn no006HbIX npodemM C8A3AHA CO 3HAYUMENbHbIM NOBbIUUEHIEeM MPeO08aHULl K
MEmoOOoN02UY U NPAKMUKe ONPeOesieHUsl 3ampam HA Peaiu3ayuio UHEECMUYUOHHO-CIPOUMELbHbIX NPOEKMO8 U NPOSPAMM U
B03HUKAEM NPU peanu3ayuil KPynHOMACUIMAOHBIX 8biCOKOMEXHONOUYHBIX UHBECMUYUOHHBIX NPOEKMO8 8 MPYOHOOOCHYNHbIX U
MANOHACENEHHBIX PESUOHAX, 8 KOMOPLIX OWYWaemcs HedOCmamox pabouell cubl, npeodradarom npupooHO-KIUMamuieckue u
opyeue Yciosusi OCyuWecmeieHuss Cmpoumenscmad. Jmo 0cOOeHHO OMHOCUMCSL K COOPYICEHUIO, 0C80EHUIO U 00YCmpolicmey
06vexmos Heghmezazo06oli  npomviuLienHocmu Ha meppumopuu  Bocmouno-Cubupckozo pecuona. Ilpu npoexmuposanuu
Hepme2az06blx MecmopodicOenuil, GHeOPEHUU HOBbIX MEXHOL02ULL U HOBbIX MeMOO08 KA4ecmeo NpoeKma 3aeUcunm Om YPOosHs
pacyemos U OYEHOK, ONpedeNsiowux 6 Umo2e  IKOHOMUUECKYIO — d(hheKkmusHocms — npoekma Nno  OCE0EHUIO
Mecmopodicoenust. Beibop onmumanbho2o pewienusi npu npeosapumenbHOM HAHECeHUU KapoamuoHo20 NOPONLACIA HA SPYHM C
npUMEHeHUeM  KA4eCmEEeHHbIX —MEeXHUKO-IKOHOMUYECKUX —pPACYemos, ONnpeoeisiowux 6pems HAHeceHus Noponiacmd,
n0360J5em YRpasisimes KAnUMAaibHbIMU GIONCEHUAMU U MEKYUUMU pacxooamu. JJanHoe ucciedo8anue HOCUM ONnpedeneHHblll
8K1A0 6 peuteHue npooemM nogblue s AHGeKmueHOCmu pacuemos UHEECMUYUOHHBIX U CMEMHbIX 3AMpPam npu CmpoumenbCcmee
06beKmos Hepme2azo80il NPOMBIUICHHOCIU, 8 MOM HUCIE NO YEHOOOPA308aHUIO, CMEMHbIM HOPMAM U HOPMAMUBAM,
MemoouKam onpeoeienusi NpSIMbIX 3ampam U HAKIAOHBIX PACX0008 NPU COOPYIICEHUU, OCBOeHUU U 0bycmpoicmese
Heghme2az06bix MeCmOopPONCOCHUIL.

KnroueBble ciaoBa: skoHOMHUYECKass 3(QEKTHBHOCTb, MEp3NbIH TPYHT, HE(TEra3oBOE MECTOPOXKACHHE, TEXHOIOTHS
MOATOTOBKH TPYHTOB, KapOaMHUIHBII TOPOILIACT.

Efficiency indices for soil warming technologies at the stage of oil
and gas fields development and remediation

S. I. Vasil’yev?, A. S. Ortman®

Siberian Federal University, 82 Svobodny av., Krasnoyarsk, Russia
35-vasilevl@yandex.ru, "ortman123mail.ru
Received 10.12.2012, accepted 15.04.2013

The article considers the use of qualitative technical-and-economic indices based the optimum choice decision while
preparing soil warming in winter conditions of a drill-site planning at the stage of oil-and-gas field development, and the
landscape restoration at the stage of work completion on the field while restoring soil. The need for solving such problems is
connected with significant increase in requirements to the methodology and practice of assessment of costs on the investment
construction projects and programs implementation. It arises in the course of realization of large-scale high-tech investment
projects in remote and sparsely populated regions where one can face a shortage of labor and where the climatic and natural
and some other conditions to carry out construction work prevail. This especially refers to the construction, development and
provision of the necessary oil and gas industry facilities in the East Siberian region. When designing oil and gas fields,
introducing new technologies and new methods, the quality of the project depends on the level of calculations and estimations
determining the economic efficiency of the project to develop the oil and gas field. The optimum choice decision at pre-
application of carbamide cellular plastic on soil using high-quality technical and economic evaluation determining the cellular
plastic application time, allows managing capital investments and operating expenses. This study contributes to the solution of
the problems of increasing calculation efficiency of the investment and budgeted costs in construction of oil and gas industry
facilities. It also helps solve the problems of price formation, estimate norms and standards, methods of determining direct and
overhead costs in construction, development and provision of the necessary oil and gas field facilities.

Keywords: economic efficiency, frozen soil, oil and gas field, soil preparation technology, carbamide cellular plastic.
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K Bomnpocy 06 onpeneseHnu $pa30BOro cocrtaBa B 00’beMe 00pasoB
UPKOHHUEBOU KEPAMMUKH *

C.A. MbiHrasog?, T.C. ®panrynbsiH®, W.M. Bacunbes®
HU «Tomckuit monmuTexHnueckuii yauBepcuteT», np. Jlenuna 30, Tomck, Poccus

4ghyngazov@tpu.ru, ‘vasil’ev1990@tpu.ru
CraTbsa noctynuna 13.01.2013, npuHsaTa 07.05.2013

Paccmompen sonpoc o pacnpedenenuu gpazosozco cocmasa no enybune oopazyos YupKOHUEsoU KepamuKi, CneyenHou u3
YILMPAOUCNEPCHBIX NAAZMOXUMUYECKUX nopowkog ZrO; — 3 mon. %Y,03 Memooom pemmeenogasosoco ananusa (PDA)
U3VYEHO 6NUAHUE NPOYECCO8 COUWUPOBKU NPUNOBEPXHOCMHBIX CNOE6 YUPKOHUEBOU KepamuKu Ha ee Qazosvlii cocmas.
Yemanosneno, umo mexanuueckas obpabomka NOBEPXHOCMU KePAMUKU AOPASUBAMU NPUBOOUM K 0OPA308AHUI0 MOHOKIUHHOU
(M) gaswt 6 ee npunogepxnocmuvix crosx. Ilokaszano, umo oGpasyiowuecs @ pe3yibmame WAUPOEKU 3ePHA MOHOKIUHHOU ha3v
npu nociedylowem KpamxogpemeHnom mepmudeckom omacuce npu T = 1000 C ucnvimwisarom odpamuwiii (pazoewiil nepexoo 6
mempazonanvnyio (t) mooudurayuro. Boccmanosumenvhulil MmepMuieckull. Omaicu2 peKoMeHO08an 8 Kauecmee 0083amenbHoOU
npoyedypel npu npogedenuu POA kepamuku Ha 0cHO8e OUOKCUOA YUPKOHUA, NOBEPXHOCMb KOMOPOU NO08ep2anach adpasusHotl
obpabomxe. Ilonyuennvie pesyibmamvl c6UOEMENbCMEYION O MOM, HMO CHEYeHHAs YUPKOHUEeBAs KepaMUKa COCHOUm u3
MempazoHanbHO20 OUOKCUOA YUPKOHUS U XAPAKMEPU3YEemcsi e20 00HOPOOHbIM pacnpedeneHuemM no anybure oopasya.

KniodeBble c10Ba: IIIPKOHKEBAs KepaMUKa, MEXaHUYeCKas MUTH(OBKaA, peHTreH0(]a30BbIil aHAIH3.

On the issue of determination of phase composition in bulk zirconia
ceramics

S.A. Gyngazov?, T.S Frangul’yan®, LP.Vasil’yev®

National Research Tomsk Polytechnic University, 30 Lenin av., Tomsk, Russia

4ghyngazov@tpu.ru, vasil’ev1990@tpu.ru
Received 13.01.2013, accepted 07.05.2013

The issue of the depth phase composition distribution in the samples of zirconia ceramics sintered from ultrafine plasma-
chemical powder ZrO, - 3 mol % Y,03 has been discussed. The X-ray diffraction (XRD) was used to study the effect of sub-
surface layers grinding on the zirconia ceramics phase composition. It has been found that machine processing of ceramic
surface using abrasive materials leads to the formation of monoclinic (m) phase in its sub-surface layers. It has been shown that
the monoclinic phase particles forming at the subsequent short-time thermal annealing at T = 1000 ° C experience a reverse
phase transition to the tetragonal (t) modification. The regenerative thermal annealing of ceramics is advisable as a compulsory
procedure while conducting the XRD on the zirconium oxide, its surface being machine processed. The results obtained
demonstrate that sintered zirconia ceramics consists of tetragonal zirconium oxide and is characterized by its uniform
distribution along the sample depth.

Key words: zirconia ceramics, mechanical grinding, X-ray phase analysis.
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M3ydeHHre Npo1eccoB KOHCOMAALIMM YAbTPAJUCIIEPCHBIX
MOPOILIKOB CTAOUIM3UPOBAHHOI0 JUOKCU/IA IIUPKOHUS MPHU 00KHUTe
B uHTepBaJsie TeMnepatyp 1300 ... 1600 °C*

A.IIL. Cypxuxkos®, C.A. FLIHra30Bb, T.C. ®panrynssaa’

HU «Tomckuit monmuTexHnueckuii yauBepcuteT», np. Jlenuna 30, Tomck, Poccus
3surzhikov@tpu.ru, ghyngazov@tpu.ru
Crtatbs noctynuna 13.01.2013, npuHsaTta 07.05.2013

Memodom ounamomempuu Uccied08anbl KUHEMUKU YCAOKU KOMIAKMUPOBAHHBIX VIbMPAOUCHEPCHBIX NOPOUKO8 OUOKCUOA
YUupKoHus npu mepmuyeckom obocuee. Ilopowku ouoxcuoa yuprkonus cocmaga ZrO, — 3 mon. %Y,03 6viau noocomosnensvt ¢
UCNONb306AHUEM NAASMOXUMUYECKUX Meno008 cunmesa. Hzmepenue TUHEUHOU YCAOKU NPecco8OK NPOGOOULOCH 6 UHmepsae
memnepamyp (1300-1600) °C. Hzomepmuueckas npodonxcumenvHocms smana npu écex memnepamypax cocmaensaa 0; 0,5; 1;
3 uaca. Bvino nokasamno, wmo Kpusas ycaoku Npu HASPeSAHUU CMAOUIUZUPOBAHHO20 OUOKCUOA YUPKOHUS KOMNAKNOS HOCUM
00HOCmaoulinwlll xapakmep. B usomepmuueckom pesicume cnexanus npu memnepamypax eviute T = 1500 T umeno mecmo
pacuupenue Kepamuieckux oopasyos. Bolio yemanoeneno, umo cnekanue yupKoHUegol KepamuK npu memMnepamypax ebluie
1500 T u onumenvrocmu obocuea 0.5-1 uac. npueodum Kk CHUINCEHUIO ee NIOMHOCMU U MUKPOMEEPOOCmu. Ycmanosiena
onmumanbHas memnepamypa chekanus yupkonuesoi kepamuxku T = 1400 °C, a maxoce OnumenbHOCMb U30MEPMUUECKOT
svlOepoicku — 3 uaca.

KirodeBble cj10Ba: yIbTpaaAUCIIEPCHBIE TOPOIIKH, AUOKCH]] IUPKOHHMS, TUITATOMETPHS, CIIEKaHHE KEPAMHUKU.

Study of consolidation processes of ultradisperse powder
of stabilized zirconium oxide by firing within the temperature
range from 1300 to 1600 °c

A.P. Surzhikov®, S.A. Gyngazov®, T.S. Frangul’yan®

National Research Tomsk Polytechnic University, 30 Lenin av., Tomsk, Russia
urzhikov@tpu.ru, bghyngazov@tpu.ru
Received 13.01.2013, accepted 07.05.2013

The shrinkage kinetics of compacted ultrafine zirconia powders under thermal firing has been investigated by dilatometry
method. Zirconia powders ZrO, — 3 mol. % Y,03 were prepared using plasma-chemical team. The measurement of compacts linear
shrinkage was carried out within the temperature range (1300 - 1600) <. The isothermal stage duration at all temperatures was 0,
0.5, 1, 3 hours. It has been shown that the shrinkage curve under the stabilized zirconia compacts heating is single-staged. The
expansion of ceramics samples took place under the isothermal sintering regime at temperatures above T = 1500 <. It was found
that zirconia ceramics sintering at temperatures more than 1500 < and firing duration of 0.5-1 hour reduced its density and
microhardness. It has been revealed that the optimum sintering temperature of zirconia ceramics is T = 1400 <, and the isothermal
stage duration being 3 hours.

Keywords: ultrafine powders, zirconia oxide, dilatometry, sintering of ceramics.
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UccnemoBanue nponecca popMUpPOBaHUS NIPUMeECEN
NPy KPUCTAJIJIU3AL MU pacIllaBa KpeMHUA Ha OCHOBe
KOMIIbIOTEPHOI'0 MOCTPOEHHUSA TPOMUHBIX AUArpaMM IJIaBKOCTU™

A.A. Totpun

WpxyTckuii rocy1apCcTBEeHHBIN TEXHUUECKUH YHUBEpCHUTET, yi. Jlepmonrtosa 83, Upkyrck, Poccus

an.tu@inbox.ru
Cratsst nomydena 26.12.2012, npunsita 14.04.2013

H3yuenue mexanusma Kpucmaniiuzayuu KpeMmHusi CMAHOAPMHbIMU AHATUMUYECKUMU MemoOdMy 3ampyOHeHo, maK
KaK memnepamypa Jcuoko20 KPeMHUus 8 Koguie Npu OKUCIUMENIbHOM PADUHUPOBAHUU O0BOILHO GbICOKA U COCMAGIsEM
1500-1600 °C. Ilosmomy Mbl UCHOAB308ANU MEMOO MAMEMAMUYECKO20 MOOEAUPOsanus. [ uzyuenus MexaHusma
Gopmuposanusi GxkNIOUEHUl 6 KpeMHUU HAMU Obll UCNONb308AH MemOO KOMALIOMEPHO20 HOCMPOEHUsT OUdaepamm
COCMOAHUS MPEXKOMROHEHMHBIX Cucmem ¢ nomowwlo npozpammusl «Diatrisy, xomopwiti nosgonsiem ucciredosamo
noseeoeHue KOMROHEHMO8, Y4acmeyIouWux 6 Pa3iudHblX QUIUKO-XUMUYECKUX NPEeBPAUEHUSIX, U 83aUMOO0eliCmEuUe 2NeMEeHMO8 Opye
¢ Opyeom npu KpuCmaiiusayuu KpemHueeo2o pacniaeda. B pabome 6vino uzyueno noseoenue npumecei (Fe, Ti, B, C). s
00CMUMNCEHUS. ROCMABIIEHHBIX 3A0aY AGMOPOM ObLIU NOCMPOEHbL U NPOAHATUZUPOBAHBL MPOLHble Ouazpammsl cucmem. «Si-Ti-
Fe», «Si-Ti-By, «Si-Ti-C», «Si-Fe-By, «Si-Fe-C», «Si-B-C». [ xapaxmepucmuxu npupocma Koaudecmea Kpucmauios npu
nPOX0JCOEHUU MHOCOKOMROHEHIMHBIM CNIABOM UHMEPBALd KPUCMALIUZAYUY NPOBOOUNCS pAcHem MeMnd KPUCMALIU3AYUL.
Yemanoeneno, umo naubonee 6eposimHublMu NPUMECHbIMU COCOUHEHUAMU 8 KPUCTIATIUYECKOM KpemHuu agnsiomes Si Feg 4Bo o6,
FeTiSi5, SiBo_oeTio_33, SiTio_4C0_1.

KiroueBble ciioBa: erMHPIﬁ, pa(I)I/IHI/IpoBaHI/IC, TEPMOJANHAMHUYECCKOE MOIACIUPOBAHUE, OUarpaMMmbl IUIaBKOCTH, TEMIL
KpUCTaJUIM3alUn.

Investigation of impurity compounds formation process during
silica melt crystallization based on computer-aided construction of
triple fusiblity curve

A.A. Tyutrin

Irkutsk State Technical University, 83 Lermontov st., Irkutsk, Russia
an.tu@inbox.ru
Received 26.12.2012, accepted 14.04.2013

The study the silicon crystallization mechanism using standard analytical techniques is hampered because the temperature of
liquid silica in a ladle during oxidation refining is rather high and equals to 1500-1600 ° C. Therefore, we used the mathematical
model technique. To study the mechanism of impurities compounds formation, we used a computer-aided construction of the
ternary systems diagrams using «Diatrisy program complex, which allows studying the components behavior involved in various
physical and chemical reactions, and the interaction of the elements during the silica melt crystallization. The behavior of
impurities (Fe, Ti, B, C) was studied during our experiments. To achieve these goals, the ternary diagrams «Si-Ti-Fe», «Si-Ti-By,
«Si-Ti-C», «Si-Fe-By, «Si-Fe-Cy», «Si-B-C» have been constructed and analyzed by the authors. To characterize the crystals
amount growth during multicomponent alloys passing of the crystallization interval, the crystallization rate calculation was
performed. It was found that the most probable impurity compounds in crystalline silica are Si Feq 4Bo s, FeTiSis, SiBg osTio 33,
SiTi014C0’l.

Keywords: silica, refining, thermodynamic modeling, melting diagrams, crystallization rate.
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JInHAMUKa Mpollecca rpaBUTAMOHHOr0 pa3/ie/ieHUs
BCIIyY€HHBIX BEPMUKYJIUTO-II€COYHBIX KOHIJIOMEPATOB

B.I". 3earenmsos?, A.U. HI/I}KCFOpOIIOBb, N.A. SAnpos”

HarmonanbHeli ccnenoBatenbekuil IpKyTCKHiA ToCy1apCTBEHHBIH TEXHUYECKUH YHUBEPCHUTET, yiI. JlepMoHTOBa 83,
Hpxkytck, Poccus

3Vigez@istu.edu, "nastromo_irkutsk@mail.ru, °Ydr08@mail.ru

Cratest noctymuna 23.12.2012, npunsra 07.05.2013

B cmamve nposodumcs ucciedosanue OUHAMUKU PA30ENeHUs 8EPMUKYIUMO-NECOUHbIX KOH2IOMePAamos nocie obcuea 6
NLEKMPUHECKOL NeUl C Yelbl0 8blOCNCHUSL 6CIYUCHHO20 6EPMUKYIUMA NPU nepepabomie omxo008 0602aueHust ePMUKYIUMOBLIX
Ppyo. Yacmuysl 6epMuKkyuma, 6 OCHOBHOM, NIOCKUE, d YACMUYbL NECKa umMerom Ky6ono0ooHyio hopmy, nosmomy ux pazoeieHue
NPOU3BOOUMCAL 34 CYem pPaziuyus KodQPGuUyuenmos Gopmvl u adpoOUHAMUHECKO20 CONPOMUGNeHus. s 9mo20 8 OCHO8Y
UCCIEO08AHUSL NONONCEHA AHATUMUYECKAs MOOCTb NPOYECca pasumayuonio2o paszoenenus. Ilocmpoensvl 2paguku uzmenenust
CKOpOCmel NecKa u 8epMUKYIUMA, 8 3d6UCUMOCIU OM 8blcombl nadenus. Tlpedcmasnena cxema Gopmupoeanius GepMuKyIumo-
NeCOYH020 A0Pa U 30H YUCMO20 eepMukyauma. Tlokazanel 63auMooelicmeue Yacmuy Necka U 6EPMUKYIUMA npu coyOapeHuu u
mpaexmopus evlopoca eepmuxyauma. IIpednosceno yempoicmeo Onisi 6blOCIEHUsL GCNYUEHHO20 GEPMUKYIUMA U3 BEPMUKYAUMO-
NeCouH020 A0pa, 0OPA3YIOWe20Cs NP 2PASUMAYUOHHOM PA30€IeHUU.

KnioueBble cJ0Ba: [UHAMHUKA TPAaBHTAlMOHHOTO PpAa3/eNICHUs, BEPMUKYIUTOBBIH KOHTIIOMEPAT, TPABUTAIMOHHOE
pasJeneHne KOMIIOHCHTOB, BEPMHUKYIHTO-TIECOYHOE SPO.

Dynamics of gravitational separation of expanded vermiculite-sand
conglomerates

V.G. Zedgenizov?, A.I. Nizhegorodov®, I.A. Yadrov®

National Research Irkutsk State Technical University, 83 Lermontov st., Irkutsk, Russia
3Vigez@istu.edu, ®nastromo_irkutsk@mail.ru, °Ydr08@mail.ru
Received 23.12.2012,accepted 07.05.2013

This paper studies the dynamics of vermiculite-sand conglomerates separation after firing in an electric furnace in order to
obtain expanded vermiculite while processing vermiculite ore tailings. Vermiculite particles are generally flat and the particles
of sand have a cube-like shape, therefore their separation is done due to the difference of shape and aerodynamic resistance
coefficients. For this purpose, the analytical model of the gravitational separation process has been underlain the investigation.
The diagrams of speeds change of sand and vermiculite depending on the falling height have been constructed. The scheme of
formation of the vermiculite-sand kernel and the pure vermiculite zones have been presented. Interaction of sand and vermiculite
particles at collision and a trajectory of vermiculite emission have been demonstrated. A device for separation of the expanded
vermiculite out of the vermiculite-sand kernel, which is formed in the process of gravitational separation, has been proposed.

Keywords: gravitational separation dynamics, vermiculite conglomerate, components gravitational separation, vermiculite-
sand kernel.
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[ToAroTOBKA MOBEPXHOCTH 3arOTOBOK TUTAHOBBIX CIIJIABOB
JUISL IOCJIeAYIOIIMX TEXHOJIOTHUECKHUX ONepaluu

M.B. Koncrautunosa?, E.A. T yceBab, JI.B. llIBenkoBa“
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*mavikonst@mail.ru, "el.guseva@rambler.ru, “shvedkoval-87@yandex.ru
Cratest noctymna 14.01.2013, npuasrta 03.05.2013

bnazooaps ceoum yHuxanbHubiM C60UCMEAM MUMAHOGbIE CHIAGbL AGNAMCA OOHUMU U3  HAULYYUIUX COBPEMEHHbIX
Memannuveckux mamepuanos. K ux Hedocmamkam MOJCHO OMHECMU GbICOKYI0 AKMUSHOCMb NO OMHOWIEHUIO K 2a3aM, 6
uacmnocmu, K kuciopooy. Ilpu npogedenuu onepayuil, CEAAHHLIX C ONUMENbHLIM HASPEBOM 3A20MOB0K U Oemaneti us
MUMAHOBLIX CNIABO8 NpU  BbICOKOU memnepamype 6 ammocgepe 8030yxa (maxux Kaxk ezopsayas Oeghopmayus,
mepmoobpabomka), npoucxooum 06pa3oeanue HA NOBEPXHOCMU U3OENUA OKAAUHbL, d MAKHCE 2A30HACHIUEHHbIX
(anvghuposannuvix) cnoes. Imo npusooOUm K pe3Komy CHUNMCEHUIO CEOLUCME CHAa808 u pabomocnocobrnocmu demaneu. Ouucmia
NOGEPXHOCMU OM OKANUHbL U YOaieHue anbQUPOBAHHO20 ClOA — GadCHeliule ONepayuy npu U320MOGJIeHUU U30enul U3
MUMAanoevblX cnaasos. Jlocmueaemcs 5mo NpoeedeHueM MexaHuueckoll u (unu) xumuueckon obpabomxu. Xumuueckasn
00pabomka cocmoum u3 Cmaoull Wel04yHo20 PLIXIEHUs U KUCIOMHO20 mpasienus. B nacmosweii pabome ucnonvsoganuce
00pasybl IUCMOBbIX 3a20MOB0K U3 Mumanoeo2o cniasa BT20 6 cocmoanuu nocmasku u npouwteowux Hazpeg npu oeopmayuu
npu eblcOKUx memnepamypax. bvuiu nposedenvi ucnvimanus, noseonsowue OYeHUMb GIUAHUE HA NPOYECC XUMUYECKOU
obpabomku pasnuunelx Gaxkmopos. Ioryuensl 3a8UcUMOCmU YOblau MACChbl U LyOUHbL MPABIEHUS OM NPOOOIHCUMETLHOCHIU
06pabomKu 8 WenouHOM U KUCIOMHOM pacmeopax. Pacuem smux nokasameineil Npou3oo0uics HA OCHOBAHUU ONpedeieHus
macevl  0bpazyos 00 u  nocie mpagieHus. InyouHa YoaneHHo2o ClOA  MAKdice (QUKCUPOBANACH NO  pe3yIbmamam
HENnoCpeOCmEEeHHO20 USMEPEHUs MONWUHbL 00pasyoe 0o u nocie 06pabomru. YcmaHnosnenvl pedxcumvl, obecneuusaroujue
yoaneHue OKATuHblL U alb@UPOBAHHO20 CLOSL HA ONPEOCIEHHYIO 21yOUHY.

KiioueBble c10Ba: TUTAQHOBBIC CIUIaBBI, alb(PUPOBAHHBINA CJIOH, XMMHYEcKas 00pabOTKa, KHCIOTHOE TPaBIEHHE, CKOPOCTh
TpaBJICHHSL.

Pre-treatment of titanium alloys blanks surface for further
processing

M.V. Konstantinova?, E.A. Guseva®, L.V. Shvedkova®

National Research Irkutsk State Technical University, 83 Lermontov st., Irkutsk, Russia
mavikonst@mail.ru, "el.quseva@rambler.ru, ‘shvedkoval-87 @yandex.ru
Received 14.01.2013, accepted 03.05.2013

Titanium alloys are considered to be one of the best modern metal materials due to their unique properties. One of their
disadvantages is high activity in relation to gases, namely oxygen. Performing operations connected with prolonged heating at
high temperature in the atmospheric air (when performing hot deformation or thermal treatment), the surface of details made of
titanium alloys is covered with scale and gas saturated layers (a-layers). It leads to fall-off in alloys properties and to work
capacity lowering. The surface cleaning from scale and removing gas-saturated layers are the most important operations in the
process of titanium alloys products manufacturing. It can be achieved by means of some treatment, for example, mechanical and
(or) chemical one. Chemical treatment consists of the alkali treatment stage and acid etching stage. In the given research, there
have been used some samples made of titanium alloy blanks of two different kinds: at as-delivered state and those undergone
heating at high temperature deformation. The investigation, which allows estimating how different factors influence the chemical
treatment process, was conducted. The dependencies demonstrating mass and etching depth loss on the treatment time in alkali
and acid solutions have been obtained. The calculations were made using the results of weighing the samples before their
chemical treatment and after it. The removed layer depth was fixed according to the result of direct measurement of samples
thickness before and after chemical treatment as well. The conditions providing the removal of scale and gas-saturated layers at
specified depth have been stated.

Keywords: titanium alloys, a-layer, chemical treatment, acid etching, etching rate
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HUMnysibcHasA cBeToly4eBasi TEXHOJIOTUA yAaJeHUs CTaporo
CTEKJI03MAJIEBOTO MOKPBITUS YYTYHHBIX BAHH™

A.Jl. AeyTauHOB

HMU Tomckuii monurexHuuecKuii yHuBepcurert, np. Jlenuna 30, Tomck, Poccust
a_alet@mail.ru
Cratest noctymuna 12.12.2012, npunsrta 16.04.2013

Onucana mexHon02us CKANbIBAHUS CMAPO20 UNU OPAKOBAHHO20 CMEKI0IMANEB020 NOKPLIMUA C UY2YHHLIX 6AHH ONA
NOBMOPHO20 SMANUPOBAHUSA. [JaHA OYeHKA Napamempos 6030eucmeus Ons MmepmMoyOapHO20 paspyuienus NOKpblmus nymem
UMNYTbCHO-NEPUOOULECKO20 B030€UCMEUs. MOWHBIM CQOKYCUPOBAHHBIM C8EMOM KCEHOHOB0U 0Yy2080l namnsl. Onucano
YCMPOUCmMBo C6emony4egoli YCMAaHO8KU U OaHbl NApPAMEmpbl MEXHOIO0SUHECKO20 NPOYeccd OHUCHKU CMApO20 IMANe8020
NOKpbIMUs.  YKA3aHbl NPUYUHbL, NO  KOMOPLIM HEE03MONCHO NOBMOPHOE IMANUPOSBAHUE YY2YHHLIX —usdenuil 0Oes
npeosapumenvHo20 YOAieHus Ccmapozo Ui OpaKOBAHHO20 CMEKIOIMANe8020 NOKpbimus. I[lpusedenvt Hedocmamku
NPUMEHAEMbIX ~ Memo008  YOaleHUus U NpeuMywecmea OYUCHKU — UMNYIbCHO-NEPUOOUYECKUM — HAZPeBOM  NOKPbImUs
choKycuposanHbiM usyuenuem 0y206020 UCMOYHUKA. YKa3anbl 0COOEHHOCIU U 02PAHUYEHUS NAPAMEmPO8 MEXHON0SUYECKO20
npoyecca, Komopvie 00YCI081eHbl NPUMEHEHUEM KCEHOHOBOU KOPOMKOOY2080U NaMNbl 8 Kayecmee UCIMOYHUKA C8eMOBO20
usnyuenus. JJanvl yucnenHvle 3HaveHus dhgexmusnocmu npoyecca yoaneHus 0eyekmno2o cmeKkiodIManes020 NOKpbImus npu
UBMEHeHUU NapAMEempos UMNYIbCHO-NEPUOOULECKO20 8030€UCNBU MOWHBIM CHOKYCUPOBAHHBIM CEEMOM KCEHOHOBOU 0Y20801l
Jamnbl.

KiroueBsie ciioBa: cBeTOITydeBast TEXHOJIOT U, IMITYJILCHO-TIEPHOUIECKOE BO3ICHCTBHE, TEPMOYJAPHOE pa3pyIICHHUE,
CTEKJIOIMAIEBOE MOKPBITHE.

Pulse light-beam technology of removal of defective glass-enamel
coating of cast-iron bathtub

A.D. Aleutdinov

National Research Tomsk Polytechnic University, 30 Lenin Avenue, Tomsk, Russia
a_aleut@mail.ru
Received 12.12.2012, accepted 16.4.2013

In the paper technology of removal of old glass-enamel coating from cast-iron bathtub for recurring enameling is
described. The mathematical model of thermal shock destruction of coating by pulse-periodic effect of high-power focused
radiation of xenon arc lamp is given. The design of light-beam plant is outlined, the parameters of technological process of
stripping old enamel coating are determined. The reasons are showed, why it is impossible to re-enamel cast-iron items without
preliminary removal of old or defective glass-enamel coating. Shortcomings of applying methods of removal and advantages of
cleaning by pulse-periodic heating of coating by focused radiation of arc lamp are stated. The specifications and limitations of
parameters of technological process, which caused by using of xenon short-arc lamp as a source of radiation, are discussed.
Numerical characteristics of removal of old glass-enamel coating from cast-iron bathtub for different parameters of pulse-
periodic effect of high-power focused radiation of xenon arc lamp are specified.

Keywords: light-beam technology, pulse-periodic action, thermal shock destruction, glass-enamel coating.
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BinsHMe KasblUUCcOAepKalller 00aBKM HA BOJOCTOUKOCTb
MOPUCTOr0 KEPAMHUYECKOT0 KPEMHE3EMHUCTOI0 YepenkKa

H.A. JloxoBa®, A.C. TapHoBckas’

Bparckuii rocynapcTBeHHbIH yHUBepCHUTET, yi. Makapenko 40, bpatck, Poccus
2nlokhova@yandex.ru, btarnovskaja@rambIer.ru
Crartsst noctymna 09.02.2013, npuasrta 11.05.2013

i1 MHOI'MX — PeI'MOHOB Poccurickorn Peneparmu oTCcyTCTBUE 3ar1acoB KadyeCTBEHHOI'O
TUVIMHMCTOI'O CEIPBES OJISI IPOM3BOICTBA KepaMMUyeCKOI'O KMpHONYa HOPUMBOOMUT K HEOOXOOMMOCTM BBO3a
rnocygenHero mus3 OpyIrux objiacTer, YTO OOCTAaTOYHO Joporo. I[Io cymecTBylImM OLEeHKaM, OCTPO
cTOMT BKOJOI'MYyeckas npobJjema, MNPOSBJSIOmascs B I1I0Opondax, I[IepeHAaCEHIEHHbBX [IPOMEBIIEHHBMMI
npennpusTusaM (B TOM uYmcyge u I'. EBpaTcke), B3arpa3HSOIMMM  OKPYXalIyln cpeny. ABTopaMu
openjioxeHa wuaes 3BaMeHE IJIMHWUCTOI'O CEPbS TEXHOI'€HHEIMM OTXOXaMy, [TO3BOJISOIMMY [IOJIYYUTE
spPeKTUBHEIE BOLOCTOMKMUE IOPHUCTEE KEPAMUYECKME M3OEJIMSI C YJIYYIEeHHEMY II0Ka3aTeJIsaMi 10
cpemHey [IOTHOCTM Yepernka. B pamMkax HayyYHOI'O MCCJenoBaHmsA B BplY paccMoTpeHa
BOBMOXHOCTE I[OJIYYEHMUsST SPPEKTHBHOI'O KepaMMYeCKOI'O MaTepuasa Ha OCHOBE KPEMHE3EMUCTOI'O
CEIpBSI. B HacTosmer CcTaTbe MNOPUBEIEHE pPes3YJILTATh MCCJASHOBAHMI IIOPUCTEIX KPEMHE3EMMC TEIX
KepaMUyeCKuxX MaTepuasioB Ha OCHOBE IMEUIM I'a300YMCTKM IIPOM3BOACTBA (QEeppocCrjaBoOB C
no06aBJIEHMEM mOB0YHOT'O OpOonyKTa JIE€ COXMUMMUL, oTpaboTaHHOM YIT'OJIBHOM dyTepoBKM
BIIEKTPOJIMBEPOB IMPOMBBOACTBA AJIOMUHMUS M TAIMEeHON M3BEeCTM B KAYECTBEe KaJbI[MICOOepXalen
nobaBky. BBemeHme IameHOM WM3BECTM II03BOJISIET HNOJYYMTE 5SOPEeKTHMBHEE BOIOCTOMKME IIOPMUCTEE
KepaMuyeckmue mu3gesms C  YJIYYNIeHHEIMM  [IoKal3aTejiaMy [0 CpenHer I[IJIOTHOCTHM  Yeperka.
KepaMmuyeCkuyl MaTepuasl pPanuoHAJIBLHOI'O COoCTaBa, BRJoYawnmmyt 3 macc. ¢ Ca(OH),, 0OOXXeHHERT
npu Temneparype 900 OC, obsanaer npoyHocTeo 11,07 Mla, kospduimeHTOoM pasmsaryenHms 0,8
npm MopozocToyxocTy 50 LMKIIOB.

KunroueBsbie ci10Ba: cpeqHsis IIIOTHOCTD, Kalbluiicoqepikanias 100aBka, KepaMUIeCKHe MaTepuaibl, HOPUCTHII
KepaMUYeCKHi MaTepHal, KpeMHE3eMICTOe TEXHOTEHHOE ChIphe, KOA(POUIMEHT pa3MATIeHHSI.

Effect of calcium-supplement on the water resistance
of a porous ceramic siliceous crock

N. A. Lokhova®, A. C. Tarnovskaja "

Bratsk State University, 40 Makarenko st., Bratsk, Russia
2nlokhova@yandex.ru, btarnovskaja@rambler.ru
Received 09.02.2013, accepted 11.05.2013

For many regions of the Russian Federation, the lack of supply of quality raw clay for ceramic brick production makes it
necessary to import the last of the other areas, which is expensive. It is estimated acute environmental problem, which appears in
the cities, oversaturated industry-governmental enterprises (including Bratsk), polluting the environment. The authors proposed
the idea of substitution us raw clay man-made waste, allowing for efficient water-resistant porous ceramic-cal products with
improved performance at an average density of crock. As part of research into "BrSU" The possibility of obtaining an effective
ceramic material based on silica material. This paper presents the results of studies of porous siliceous ceramic materials based
on dust scrubbing ferroalloy production with the addition of a by-product of wood chemistry, waste coal production of
electrolytic aluminum lining and slaked lime as calcium-added-ki. The introduction of hydrated lime can get effective water-
resistant porous ceramics with improved by an average density of crock. Ceramic material rational composition comprising 3-
extending wt.% Ca (OH) 2, calcined at a temperature 9000S has strength 11.07 MPa, coefficient of 0.8 times, softening at 50
frost cycles.

Keywords: medium density, calcium-containing additive, ceramics, porous ceramic material, siliceous man-made materials,
the coefficient of softening.
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Hcnosb3oBaHue nakeTa npukaagaHbix nporpaMm «STATISTICA»
JJIS1 OITUMU3AL MY TEXHOJIOTUH IPOU3BOICTBA IYEUCTHIX OETOHOB
C KOMIIJIEKCHOM 100aBKOH

A.B. Kocbix?, E.B. Jlyxknosa”

Bparckuii rocyjapcTBeHHbl yHUBepcuTeT, yi. Makapenko 40, bpatck, Poccust

dsmit@brstu.ru
Crarest noctrymuna 20.12.2012, npunsra 06.05.2013

B cmamve noxazama s¢hpexmusnocmv  ucnonvzosanua aueucmvlx OemMoHO8 6 Kauecmee MenIOU30NAYUOHHO-
KOHCMPYKYUOHHBIX OJisl U320MOGIEHUsL 02paxcoarwux KoHcmpykyull. Hx wupoko ucnonv3yiom 6 3anaonou Eepone u
egponetickoi wacmu Poccuu. fueucmulii 6emon aeisgemcs CmMpoumenbHblM Mamepuaiom, UMeOWUM NOMEeHYUAIbHO O4eHb
bonvuwoll peinox covima. Dakmopom, cydlcalouwum 0OIACMb €20 NPUMEHEHUs], AGNAEMCs HeOOCMAMOYHO BbICOKULL YPOBEHb
nokaszamenei Qu3UKO-MeXAHUYECKUX U MEeNTOMEXHULECKUX CPEOCE CEPULIHO 8bINYCKACMbIX HblHe Mamepuanog. Hx nosviuenue,
npu obecneyeHuu OOCMAMOYHOU SKOHOMUYHOCTU, NO380AUN YKPEnUumb NO3UYUU AYEUCHO20 OGemOHd KAK COBDEMEHHO20
appexmusnozo cmeHogoco mamepuand. BajxCHbIM AChNeKmMoM 6 npousgoocmee CMpPOUMENbHbIX MAMEPUanos A6IAemcs
PAYUOHATbHOE UCNONb308AHUE CbIPbe6ol Dasbl. Kax nokasvieaen onvim, UCHOIb308AHUE OMX0008 NPOMBIUIEHHOCTU NO380SAEM
HOKPbIMb HOMPEOHOCTb 6 CHIPLEBBIX PECYPCAX, COKPAMUNMb 3AMpPamyl Ha U32OMOGIEHUE MAMEPUATO8 U CHUSUNMb MEXHOLEHHbIE
Hazpysku Ha oxpyxcaiowyo cpedy. Omxoovl npomviuienuvix npeonpuamui e. bpamcka nadenenvr makumu usuueckumu
coUCMBAMU U XUMUYECKUM COCMABOM, KOMOpble NO38ONAION UCHONb308AMb UX 6 KA4ecmee CblpbesblX KOMHOHEHMOS.
3uauumenvhviii 00veM BMOPUUHOLO CbIPbsL, KOMOPUINL 340eliCME8O6aH NPU U320MOBIEHUU IMO20 8UOA AYEUCTbIX DEemOHO8, He
6ce20a NO360Js51em NOLYHUND JUHEHHYIO 3A6UCUMOCHTb MENCOY OCHOBHBIMU B8APLUPYEMBIMU (AKMOPAMU U KOHMPOIUDYEMbIMU
Xapakmepucmuxkamu. B cmamve paccmompena 603MONMCHOCHb ONMUMUBAYUU COCIABO8 AYEUCHBIX OEemOH08 ¢ NOMOWbIO
npocpammel STATISTICA. Ilpugedenvl pe3ynrvmamul UCCie008aHUL NO MAMEMAMULECKOMY MOOEIUPOBAHUIO OCHOBHLIX CEOUCNE
Aveucmvlx 6emMoH08 ¢ KOMNJIEKCHOU 000aBKOIl.

Ki1toueBble ci10Ba: 4CHCTHII OCTOH, 100aBKH, 3aBUCUMOCTb, MATEMaTHYECKOE MOJICITUPOBAHHE.

Use of application software package «STATISTICA» to optimize
technology of cellular concrete production invilving complex
additive

A.V. Kosykh?, E.V. Luzhnova”

Bratsk State University, 40 Makarenko st., Bratsk, Russia

dsmit@brstu.ru
Received 20.12.2012, accepted 06.05.2013

The article shows the efficiency of the use of cellular concrete as heat insulating-structural material to produce enclosure
structures. They are widely used in Western Europe and in the European part of Russia. Nowadays, cellular concrete is the
construction material having a potentially large sales market. The factor that narrows its uses is the insufficiently high level of
physical-mechanical and thermotechnical characteristics of the series-produced materials. Their increase, while ensuring
sufficient economy, will strengthen the position of cellular concrete as an effective modern wall material. An important aspect in
the construction materials production is the rational use of the raw material resources base. As experience shows, the use of
industrial wastes allows supplying a want in raw material resources, reducing the costs of materials production and
anthropogenic loads on the environment. The wastes of Bratsk industrial enterprises possess such physical properties and
chemical composition which allow you to use them as input products. A significant volume of the recycled raw materials used in
the manufacture of this type of cellular concrete does not always permit to obtain a linear dependence between the main variable
factors controlled by the characteristics. The article considers the possibility to optimize the cellular concrete composition with
the help of the program STATISTICA. The research results on mathematical modeling of the main properties of cellular concrete
involving the complex additive have been outlined.

Keywords: cellular concrete, additives, dependence, mathematical modeling.
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OneHkKa opraHU3alMOHHO-TEXHOJOTUYECKOM HaZlE?)KHOCTH
CTPOMTEJBCTBA 0O'bEKTOB
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Crartest noctymna 04.12.2012, npuasra 12.05.2013

IIpoexmuposanue CMpoUmMenbHbIX NPOYECCo8 CEA3AHO €  HEeOOXOOUMOCMbIO  peuleHusi pAada  OpeaHU3AYUOHHO-
mexuonocudeckux npoobnem. OOHOU U3 maxKux npoodnem aeisaemcs onpeoeieHue nokazameneil Ha0eXCHOCmu GYHKYUOHUPOBAHUS
He MObKO CMpOUmenbHulx Opuead, HO U MPAHCNOPMHO-MEXHOIOULECKO20 NONMOKA 6 COOMBEMCMEUL ¢ 3anIaHUPOSAHHBIMU
napamempamu. Imo no3gonum Hauboiee 00CMOBEPHO NPOSHOIUPOBAMb CPOKU NPOU3BOOCBA OMOENbHbIX 6U008 pabom U ux
CMOUMOCMb  ewje HA CMAaoul NPOeKMUPOSAHUA CMPOUMENbCMBA JICUT020 UL NPOMBIUIEHHO20 KOMHAeKkcd. B cmamve
npeonodcer Memoo OYeHKU Op2aHU3AYUOHHO-MEXHOI0SUYECKOU HAOEICHOCIU CMENCHBIX CIPOUMENbHBIX U MEXAHUSUPOBAHHbIX
npoyeccos. Bedywjum npoyeccom npu bInoaHeHUU CMpoUmenbHO-MOHMANCHBIX PAOOM AGIAOMCA MAUUHBL U MeXaHusmbl. [
VCREWH020 BbINOIHEHUS NPOU3BOOCMEEHHOU NPOSPAMMbL CIMPOUMENLHOU Op2aHU3ayUU He0OX00UMO COBMECMHOe HAOEHCHOe
DYHKYUOHUPOBAHUE CMPOUMENbHBIX OPUSA0 U MPAHCHOPMHO-MEXHONI02UYECKo20 nomoka. B cmamve onpedenen noxasamens
OP2aHU3AYUOHHO-MEXHONIOSUHECKOU HAOEXHCHOCIU U CIENeHb PUCKA YHACMHUKO8 UHBECTUYUOHHO20 Npoyeccd, a makdce OaHd
OYEHKA Op2aHU3AUUOHHO-MEXHONIOSUYECKOU HAOEHCHOCHU NPOU3B0OCMEA CMPOUMENbHO-MOHMAXCHLIX pabom. s oyeHKu
OP2aHU3AYUOHHO-MEXHONIOSUHECKOU — HAOEHCHOCU — MPAHCNOPMHO-MEXHONIOSUYECKO20 — Npoyecca — asmopamu — Cmamvi
NPeONoNHCEeHA UMUMAYUOHHAS MOOETb U 86e0€HO NOHAMUE PACCMAMPUBAEMON HAOEHCHOCU KAK 6EPOAMHOCIU OOCIUNCEHU
KOMNIEKCOM MAWUH U MeXAHUIMOE KOHEeYHOU yenu Npu 8blNOIHEHUU Npoekma cmpoumensuvix pabom. IIpu smom npoyecc
BbINONIHEHUS CIPOUMENLHO-MOHMANCHBIX PAOOM KAK 6 chepe 2padicOancKo20 CMpoumenbcmed, maxk u 8 cghepe npoMbIUAEHHO20
CMPOUMENbCMEA NPUHUMAEMCS KAK CIOXACMUYECKds CUCIEMA C MHOMCECIBOM CONOOYUHEHHBIX NPAMbBIX U 0OPAMHBIX C6A3ell.
Knaccuueckan modenv ne paccmampusaemcs, max Kak CyWeCmEeHHbIM 00pa30oM He COOMBEMCMEyen pPeaibHbiM YCI08UAM
cmpoumenbemea 30anutl u coopyacenuil. Mcnonvsosanue npediazaemozo nooxood K oyeHke opeaHu3ayuoOHHO -mMexHOI02UHeCcKOl
HaoexcHocmu 0y16003epo8 npu HebOIbUUX 00PADOMKAX MOXCEm ObINb PACHPOCMPAHEHO HA 000U MUn MeXHUKU U NO3601UM
ROJYYUMb YUCTEHHbIE 3HAYEHUS. OYEHKU HAOEHCHOCIU, YMO 8eCbMA AKMYALIbHO NPU 8bl160pe He MONbKO Mund mexHuxu, Ho u ee
CKOPOCMHBIX U SPY30BbIX XAPAKMEPUCHIUK.

KnioueBble ci10Ba: OpraHU3alMOHHO-TEXHOJOIMYECKass HaJeKHOCTb, MMHUTALIOHHOE MOJEIUPOBAHUE, BEPOSTHOCTHO-
CTaTHCTUYECKUH MOJX0M, MHTErPATBHBIH KO (UIMEHT HaNPsDKEHHOCTH, Ce0eCTOMMOCTh TPOM3BOJICTBA PAdOT.
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The design of construction processes is connected with the necessity to solve a number of organizational and technological
problems. One of such problems is determining the reliability indicators of performing not only the construction teams, but also
the transport and technological workflow according to the planned parameters. It will allow forcasting most reliably the period
of execution of works and their cost at the design stage of the house or industrial complex construction. In the article, the method
to assess the organizational and technological reliability of the related construction and mechanized processes has been
proposed. The leading process while executing construction and installation activities is machines and mechanisms. To
successfully implement the construction organization's production program, the reliable co-functioning of the construction teams
and the transport and technological workflow is necessary. In the article, the indicator of the organizational and technological
reliability and the degree of risk of the investment process participants has been determined, and the assessment of the
organizational and technological reliability of construction and installation activities has been given as well. To assess the
organizational and technological reliability of the transport and technological process, the authors of the article have proposed
the simulated model and the concept of the considered reliability as the probability to achieve the ultimate goal by the complex
of machines and mechanisms has been introduced while executing the construction works project. Besides, the process of
executing construction and installation activities in the sphere of both civil construction and industrial construction is considered
as a stochastic system with a set of coordinated direct communication and feedback. Classical model is not considered as it
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doesn't essentially correspond to the real building and construction conditions. The use of the proposed approach in the
assessment of the organizational and technological reliability of bulldozers at performing additional work can be extended to any
type of equipment and will allow obtaining the numerical values of the reliability assessment that is very urgent when choosing
not only the type of equipment, but also its speed performance and cargo characteristics.

Keywords: organizational and technological reliability, simulated modeling, stochastic approach, integral intensity factor,
cost of work production.
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Ha meppumopuu Cubupu Haxo0umcst MHO20 MEIKUX U CPeOHUX TeCORUTbHBIX U 0ePe600Opabamuvléarouux npeonpusimutl,
Oelicmeylowux 8 Hacmosujee 8pems U TUKSUOUPOBAHHIX 8 medeHue nociednux decsimu aem. Omxo0bl Makux npeonpusmutl no
mem Ui UHbIM NPUYUHAM He UCNONb308ANUCH U NPONENHCANU HA OMKPbIMOM 8030yxe 1-2 200a u 6onee, NOCKOIbKY UX NPUMEHeHUue
3ampyoHsemcst 68Uy HECOOMBENCMEUsL BXOOHOMY KOHMPOIIO NO Cbipbio. Hawiu ucciedosanis NoCesauenbl 603MONCHOCMU
UCNONb306AHUsL MAKO20 HEKOHOUYUOHHO20 CbIPbsL 8 NPOU3BOOCHBE OPEBECHOCMPYICEUHbIX NAUM. [l 0CyujecmeneHus dmou yeu
HeobX00UuMo no006paAms COCMA8 CMPYHCEUHOU KOMNO3UYUL, COCIAB KAee8Ool KOMNOZUYUU (CEA3YIOUWE20), PeHCUMO8
uzeomoenenust, npeccosanusi. Cmamovs nocesuyena 603MOICHOCMU U CHOCOOY MOOUPUKAYUY CBAZVIOUI20 Bewecmea Oisl
UCNONL306AHUSL YKA3AHHBIX GblUle OMX0008 8 COCMABE BHYMPEHHE20 C0SI OPEBECHOCIMPYICEHUHBIX Naum. Beisenenvl ocnosnvle
@usuko-xumuyeckue u Pu3UKo-mexHoN02UHeCKUe XapaKmepucmuku céa3yIouux, MoOuGuUYuposaHHvlx napapuno-6ypoyeonbHuiMm
sockom ¢ nomowyvio UK-cnexmpockonuu, ymo no3601uio npocHo3upo8ams yayuuienue Gusuko-mexanuyeckux nokazamenei
20MOBbIX OPEBECHOCNPYICEHHBIX NAUM.

KuiroueBble c10Ba: IpeBECHOCTPYKEUHbIE ITHTHI, CBA3YyIOIIee, kapbamMuaoopmMaabIeruaHas CMoJia, mapahHO-
OypoyrompHas smynbcusi, MK-ciekrpockomnmst.

Modification of binder to use off-grade raw materials in chipboard
production

G.P. Plotnikova?, N.P. Plotnikov®

Bratsk State University, 40 Makarenko st., Bratsk, Russia
3angara-galina-pavlovna@mail.ru, °n-plotnikov@mail.ru
Received 13.01.2013 accepted 23.04.2013

There is a large number of small and medium-sized sawing and woodworking enterprises operating and having been
liquidated within the last ten years on the territory of Siberia. Either for the same or another reason, waste products of such
enterprises haven’t been used and have been kept in the open air for more than a year or two as their utilization is hampered due
to their nonconformity to the raw materials incoming inspection. Our research is devoted to the possibility to use such off-grade
raw materials in chipboard production. To implement this objective, it is necessary to design the chips composition structure, the
glue composition (binder) structure, manufacturing and compressing conditions. The given article considers the possibility and
the way of binder modification to use the above mentioned waste products in the structure of chipboards inner layer. The main
physical-chemical and physicotechnological characteristics of binders modified by paraffin-lignite wax by means of IR-
spectroscopy have been revealed and it allowed predicting the increase in physicomechanical indices of the finished chipboards.

Keywords: chipboards, binder, aminoformaldehyde resin, paraffin-lignite emulsion, IR-spectroscopy
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Moaudukanysa napadpuHOBBIX 3IMYJIbCHAM IJis TPOU3BOACTBA
JIpEBECHOCTPY>KEUHbIX IIJIUT

['.I1. IInotauxosa®, H.I1. MnoTHukos”

Bparckuii rocynapcTBeHHbIH yHUBEpCUTET, yi. Makapenko 40, bpatck, Poccus

a . . R .
angara-galina-pavlovna@mail.ru, “n-plotnikov@mail.ru
Crarest noctrymuna 13.01.2013, npunsra 23.04.2013

Hpesechocmpysrceunvie naumol AIAOMCA OOHUM U3 CAMBIX PACNPOCPAHEHHBIX KOMNOZUYUOHHBIX MAMEPUAITIO8 NO NPUYUHE
OMHOCUMENLHOU Oele8U3HbL (U320MAaBIUBAIOCA U3 OMX0008 eConuieHus u 0epesooopabomxki). OOHUM U3 OCHOBHBIX
HeO0CMAamK08 OpeeeCHOCIMPYHCEUHbIX NIUM ABNACMCA UX HU3KASA 6000cmolikocmb. Tlosblutenue 86000CmMOUKOCmU naum
00cmu2aemcs, 8 OCHOBHOM, 34 Cuem 68e0eHUs: Napaguna u sSmyrscuil Ha e2o ochose. OOHAKO NAPaAQUH A6IAMCs UHEPIHBIM
6eecmeom 8 cocmage npecc-KOMRO3UYUY 1 OMPUYAMensHO 6lUsen Ha PUIUKO-MeXaHUuecKue XapaKmepucmuku 20mosblx
naum. B cmamve nokasanvl pe3ynbmamul RpeOnPUHAMOL NONIMKY NPOGEOeHUs KOMNIEKCHOU MOOUPUKAYUYU Napa@uHoebix
amynbeuil O nPou3800CmMea OPeBeCHOCMPYHCEUHBIX NIAUM OOHOBDEMEHHBIM IMYIbSUPOBAHUEM C BYPOY2ONbHBIM BOCKOM.
Buisignenvt ocHogHbie Xapakmepucmuru 6ypoy2oibHbIX 80CKO8 ¢ ROMOWbI0 K-cnekmpockonuu, ux é1usHue Ha XUmMuyeckull
cocmas napa@uHosvix smyabcull. Boiseneno enusanue moouguxamopa (80cka) Ha QusuKo-mexHoaro2udecKue XapaKmepucmuKy
amyavcutl. Paspabomanel cocmas u OnmumaibHoe coomHouenue napaguua u 6ypoy2oavHo20 60CKa 8 MOOUDUYUPOBAHHOU
amynvcuu. [lonyuennvie pesyrbmanmst NO360AM PACULUPUNTL BOZMONCHOCU UCNONb308AHUS NAPADUHOBIX IMYIbCUIL, 8 MOM
yucie 0Jis Opyeoul npoOyKyuu 0epesonepepabomxu.

KuroueBnble ciioBa: JAPEBECHOCTPYKECYHBIC IIJIUTHIL, Hapa(l)I/IH, OMYJIbCuUs, 6yp0y1"0J'[BHBII>i BOCK, I/IK-CHCKTPOCKOHI/IH.

Modification of paraffin wag emulsion in chipboards manufacture

G.P. Plotnikova?, N.P. Plotnikov®

Bratsk State University, 40 Makarenko st., Bratsk, Russia

aanqara-qalina-pavlovna@maiI.ru, bn-plotnikov@mail.ru
Received 13.01.2013, accepted 23.04.2013

Chipboards are one of the most widespread composite materials due to their relative low price (they are made of sawmilling
and woodworking waste). One of the main drawbacks of chipboards is their low water resistance. Generally, the increase in
water resistance is achieved by introduction of paraffin and paraffin-based emulsions. However, paraffin is an inert substance in
moulded impregnated wood and negatively influences the physical and mechanical characteristics of final products. The article
demonstrates the results of the attempt to carry out complex modification of paraffin emulsions for chipboards production by
simultaneous emulsification with lignite wax. The main characteristics of lignite waxes by means of IR-spectroscopy, their effect
on the chemical composition of paraffin emulsions have been revealed. The effect of the modifier (wax) on the emulsions
physicotechnological characteristics has been found. The composition and the optimum ratio of paraffin and lignite wax in the
modified emulsion have been developed. The obtained results will allow expanding the possibilities of using paraffin emulsions
for other wood processing products as well.

Keywords: chipboards, paraffin, emulsion, lignite wax, IR-spectroscopy.
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AHaJ/In3 BJIHUSHUS CMELlEeHUA NEHTpPa TAXECTH AepeBa
B 3aXBaTe JIECOIIOI'PY39YHKd Ha €ro JUHAMHUYE€CKHUE XdPaAKTEPUCTUKH

J.B. UepHuk

Cubupckuii rocy1apCTBeHHBII TEXHOJIOTUYECKUI YHUBEpCUTET, Ip. Mupa 82, KpacHosipck, Poccus

dionisu2@mail.ru
Crartest noctymna 06.01.2013, npunsrta 26.04.2013

I'ycenuunvie neconoepysuuxu Ha base ieconpomviuLientvix mpakmopos TT-4M ¢ noryscecmkoli NOOBecKol KOPNYca WUpoKo
UCNONBL3YIOMCA 8 IeCHOl npombluiennocmu Poccuu. Tlpu 0suscenuu ¢ epy3om uepes npensmcmeus 00HumM 60pmom, npu
CMewjeHUl YeHmpa maxicecmu epy3a OMHOCUMENbHO NPOOONILHOU OCU MAWUHbL BO3HUKAION OUHAMUYECKUE HASPY3KUL 8
NnonepeyHo-6epmMuUKaibLHOL NIOCKOCHU, KOMOPble HEOOXOOUMO YHUMbBIEAmb NPU NPOEKMUPOBAHUY 1eCONOPY3UUK08. B cmambe
paccmampusaemcsi 60NPOC 0 BAUAHUU NOJIONCEHUS Oepesa 8 3aX8ame 1eCON0Py3UUKA HA HCeCMKOCHb 6EPUUHHOU U KOMAEEO T
yacmetl npu cmewjeHuu npeomema mpyoa OMHOCUMENbHO NPOOOALHOU ocu Keconozpysyuxa. Tlpu smom maxcumansHoe
cmewenue 8 060ux Hanpasnenusx npunumaemcs 1,67 m. Ilpusedena pacuemnas cxema pacnonioxcenus 0epesa 6 3axeame.
Tokazana memoouxa pacuema #cecmkoCmu 8ePUUHHOU U KOMLEeBOU Yacmeti 8 3asucumocmu om cmewenus. IlocmpoeHol
epaghuxu 3asucumocmu sHcecmkocmu yacmeti oepega om cmewenus oaa I1...\V paspaoose cocuul u enu, npogeden ux aHaiu3.

KuroueBnble ciioBa: cheHI/I‘-IHHﬁ JIECOTIOTPY34HUK, 3aXBaT JICCOIIOTIPY3vYUKa, CMECIICHUE LIEHTPA TAXKECTHU ACPEBA, JKECTKOCTH
gacren JAC€pEBa, TUHAMUYECKUE XapaKTECPUCTUKU ACPEBA.

Analysis of effect of a tree’s center-of-gravity shift in logger’s
gripping device on its dynamic characteristics

D.V. Chernik

Siberian State Technological University, 82 Mira av., Krasnoyarsk, Russia

dionisu2@mail.ru
Received 06.01.2013, accepted 26.04.2013

Caterpillar loggers mounted on forestry tractors TT-4M with semirigid suspension framing are widely used in Russia’s
forestry. While moving under loading conditions over obstacles with one side, the dynamic loads occur in the vertical-lateral
plane due to the load’s center-of-gravity shift relative to the machine’s longitudinal axis and they are to be taken into account
when designing the loggers. In this paper, the issue of the effect of a tree’s position in a logger’s gripping device on stiffness of a
top end and a butt position is considered under shifting of the object along the logger’s longitudinal axis. Besides, the maximum
Shift in both directions is equal to 1.67 m. The loading diagram of the tree’s placement in a logger’s gripping device has been
provided. The design procedure to calculate stiffness of a top end and a butt depending on the shift has been shown. The stiffness
dependency diagrams of tree parts on the shift for Il ... IV pine and fir categories have been constructed, and their analysis has
been conducted.

Keywords: caterpillar logger, logger’s gripping device, tree’s center-of-gravity shift, stiffness of tree parts, tree’s dynamic
characteristics.
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BuoBol cocTaB 3e/IeHbIX HAaCAXKJEeHHU M 0011ero MoJib30BaHUA
r. bparcka

E.M. Pynosa?, I1.C. THaTkoBHY

Bparckuii rocynapcTBeHHbIH yHUBEpCUTET, yi. Makapenko 40, bpatck, Poccust
3runova@rambler.ru, "Gnatkovich_pavel 88@mail.ru
Crarest noctymuna 14.01.2013, npunsra 16.04.2013

3enenvle nacasicoenus ueparom Kuio4egylo poib 6 GopMuposanuu O1a2oNpusmHoil 20poOCKOl cpeosl, m. K. 8 COBPEMEHHbIX
20p00ax, 0COOEHHO KPYRHBIX, CO30QIOMCS YCI06Us,, HeOIa2onpusmHo Gausiouue Ha 300posbe U OAa2ononyuue aoei. Imo
umeem ocoboe 3nayenue 8 2opodax u nocenenusx Cubupu, pacnonodHCeHHvIX 8 IKCMPEMANbHBIX KIUMAMUYECKUX VCI0BUAX U
OMHOCAWUXCS K MECIAM PUCKOBAHHO20 CA00800CMBA U 3emaedenus. 3efeHble HacancoeHus mpaouyuoHHO UCHOIb3VIOM KaK O1A
VKpawieHus 20pood, max u O Heumpanusayuu 8030eliceus 3acpsA3HEeHHOU ammocdepul, HACLIWEHHOU 2a3000paA3HbIMU
0MX00aMU NPOU3600CMEA, BbIXIONHbIMU 2a3amu agmomobuel u nvlivlo. Kpome mozo, 2opodckue nacasicoenus Ha ynuyax,
Mecmax 00we2o noab308anUs U 60 080PAX CHOCOGHbL YAYYULAMb MUKPOKIUMAMUYECKUE VYCIL0GUS, YMEHbULAMb WYM U CO3046AMb
bnazonpusamuyto cpedy 0t mpyoa u omovlxa 20poxcan u eocmei 2opoda. OOHOU U3 21A6HbIX NPoblieM 03e/leHeHUsl 20pPo0d
Bpamcka sensiemesn ouenv ckyomulii 610080l cocmas 3enenvix Hacadxcoenuil. Pewenue smoii npobremol 6 c6sa3u ¢ 6€0HOCHbIO
MecmHOU 0eHOPOAOpbl 3aKAI0UAEMCs 8 PACUUPEHUU ACCOPMUMEHMA UHMPOOYYEHMO8, OMBEeHAloWUx 8cem mpeOOBaHUsM,
npeovAGAeMbIM K 20POOCKUM HAcadcoeHusim. HMnmpooykyus OpesecrHo-KyCmapHuKo8ol pAcmumenbHOCmu 6 03e1eHeHul
20p0008 OMKPbIBAEm WUPOKUE BOIMONCHOCIU 08 OOCMUNCEHUS 8bICOKUX OEKOPATNUBHBIX KAYeCm8 20POOCKUX HACANCOEHUI,
NOBbIUAS XYOOHCECMBEHHYIO BbIPAUMENLHOCIb 20POOCKOU Cpedbl, 0OHOBPEMEHHO ee 0300paenusas. /lannvle 0Ocredosanus
3€NIeHbIX HACAXCOeHUll 00uje20 Mnoawv306anus eopooa bpamcka noxasviearom HeoOX00UMOCMb QHOPMUPOBAHUA HAYYHO
000CHOBAHHO20 ACCOPMUMEHMA PACMEHUT, OCHOBAHHO20 HA IKONOSUHECKUX U CMPYKMYPHO-(DYHKYUOHAIbHBIX NPUHYUNAX, OJis
CO30aHUsL YCMOUYUBLIX U ICIMEMUYECKU NPUGTEKAMELbHBIX 20POOCKUX 3ENEHbIX HACAICO CHUIL.

KiioueBble ciioBa: JiepeBbs, KYCTApPHUKH, 3€JICHOE CTPOUTENILCTBO, 3€JICHbIC HACaXICHUS, MHTPOAYKLHUS, aCCOPTUMEHT
pacTeHui.

Species composition of public access plantings in Bratsk

E.M. Runova?, P.S. Gnatkovich®

Bratsk State University, 40 Makarenko st., Bratsk, Russia
grunova@rambler.ru, bGnatkovich_pavel_88@maiI.ru
Received 14.01.2013, accepted 16.04.2013

Landscaping plays a key role in forming favorable urban environment for in modern towns, especially large ones, the
conditions that adversely affect the human health and well-being are created. This is of particular importance in towns and cities
of Siberia located in the extreme climates and related to the area of risk horticulture and farming. Landscaping is traditionally
used both for town decorating and neutralizing the effects of the polluted atmosphere saturated with industrial emission, car
exhaust fumes and dust. In addition, the urban stands in the streets, public places and in the courts can improve the
microclimatic conditions, reduce noise and create a favorable environment for work and recreation of citizens and visitors. One
of the main problems of urban landscaping in Bratsk is its poor species composition. Due to the deficiency of local dendroflora,
the solution of this problem consists in expanding the range of alien species, which meet all the requirements for landscaping.
The introduction of trees and shrubs in landscaping offers great opportunities for achieving high decorative qualities of urban
Spaces increasing the artistic expressiveness of urban environment and making it healthier as well. The data of Bratsk’s public
access plantings inspection show the need for a science-based assortment of plants based on the environmental and structural
and functional principles for creation of sustainable and aesthetically attractive urban landscaping.

Keywords: trees, shrubs, amenity planting, landscaping, introduction, range of plants.
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Ocob6eHHOCTU pOCTa U PA3BUTHUA MOJIOJHAKOB HMCKYCCTBEHHOIO
NPOUCXOXKAEHUA B  YCJAOBUAX  IKCIJIYyaTALlMOHHBIX  JIECOB
[IpuaHrapbsa
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Onpeoenenvl 0CHOSHblE NAPAMEMPbl POCMA U PA3CUMUA JIECHbIX KYAbMYp 6 YCIOBUAX IKCNIYAMAYUOHHBIX JIecO8
Ipuanzapws. Ionyuenvi modenu x00a pocma no vicome u Ouamempy 05 Kyabmyp coCcHvl 0bvikHoseHnHol (Pinus sylvestris L.) u
enu cubupcrot (Picea obovata Ledeb.), a maxowce camocesa nucmeennuyvr cubupcroii (Larix sibirica Ledeb.), nuxmet cubupckoii
(Abies sibirica Ledeb.), cocner kedposoti cubupckoi (Pinus sibirica Du Tour.), 6epesor 6opodasuamoii (Betula pendula Roth.) u
ocunvt (Populus tremula L.). Onpedeneno enusinue camocesa ma noxazamenu paszgumus Kyabmyp COCHbl U enu. Buiagnenbl
3aKOHOMEPHOCIU  803DACHMHON  OUHAMUKY NOPOOHO20 COCMABA NECOKYIbMYyPHO20 (onda. B pesynemame ucciedosanuii
YVCMAHOBNEHO, YMO NpU CO30AHUU KYIbMYP 6 POHOE 1eCO80CCMAHOBIEHUS, 00PAZ08AHHOM HA Mecme NPO8eOeHUs CHIOUIHbIX
PYOOK cnenbix U NepecmouHblX X60UHbIX 1eC08, K 803PACMY CMbIKAHUS KPOH 00/ YUACMUsL IECHbIX KYAbmyp 8 obwem cocmage
cHudrcaemes 0o 1/2, a x eospacmy 30 nem — 0o 1/10. Ilokazamenu aunetiHo20 U paouanbHO20 200UYHO20 NPUPOCMA KYIbIMyp
UCHLIMBIBAION OMPUYAMENbHOe 6IUAHUE CAMOCE8A 00 603PACMA CMbIKAHUA, 3ameM pe3Ko 603pacmarom u npeguliuarom
auano2uuHvle nokasamenu s nopoo camocesa. Huskuii kosghguyuenm nopoonozo cocmaga Kyibmyp K MOMEHMY KyibMUHAYUY
npUpoCma ABIAEMcs OnpeoensiowumM QaKmopom CHUMCEHUS MOBAPHOU CMPYKMYpbl 0y0yuec0 HACANCOeHUs K MOMEHMY
NOCHeBaHUs.

KiroueBble cioBa: Xon pocra, CpenHee HpI/IaHrapI)e, JICCHBIC KYJbLTYPBI, JECOBOCCTAHOBJICHUEC, XBOWHBIE Jieca,
OKCIUTyaTallUOHHBIC JIECa, COCHa OOBIKHOBEHHASI.

Features of growth and development of artificial origin saplings
in merchantable forests of Priangar’ye

O.A. Grin’ko?, E.M. Runova®, Yu.P. Yuganov®

Bratsk State University, 40 Makarenko st., Bratsk, Russia
3goi2@yandex.ru, "runova@rambler.ru, ®yuganovyp@mail.ru
Received 27.025.2013, accepted 06.05.2013

The article outlines the basic growth and development features of artificial origin saplings in the Priangar’ye merchantable
forests. The models of stand development as to height and diameter growth have been obtained for the cultures of Pinus sylvestris L.
and Picea obovata Ledeb. and for volunteer plants of Larix sibirica Ledeb., Abies sibirica Ledeb., Pinus sibirica Du Tour., Betula
pendula Roth. and Populus tremula L.as well. The influence of volunteer saplings on the pine and spruce development indicators has
been determined. The regularities for age-related dynamics of the forest species composition of reafforesting reserves have been
revealed. The conducted research has found that by the canopy closure age the share of forest cultures in the overall composition is
reduced by half and by the age of 30 up to 1/10 when creating cultures in the reafforesting reserves on the site of performing the
mature and over-mature pine stands clear cutting. The parameters of cultures’ linear and radial annual growth are depressed by the
influence of volunteer species up to the canopy closure age. Then the growth increases sharply and exceeds the similar indicators for
volunteer species. The low species composition coefficient of the cultures by the time of growth climax is the determinant in
decreasing the future planting’s merchant structure by the maturity age.

Keywords: stand development, Priangar’ye, forest cultures, reforestation, coniferous forests, merchantable forest, Pinus
sylvestris (L.).
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JlecoBoCTBEHHAs OlleHKA COCHOBBIX HACAXK/EHUH B YCIOBHUAX
JUINTEJIbHOTO TEXHOTE€HHOT0 3arpsisHeHUs

C.A. Uxan?, O.A. HysaHOBab, JLA. Yxkan®

Bparckuii rocynapcTBeHHbIH yHUBEpCUTET, yi. Makapenko 40, bpatck, Poccus
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Ilpobrema oxpanvl okpyscaroweli cpedvl 8 C8A3U C USMEHEHUEM 00beMa MeXHOLEHHbIX 8bl0POCO8 8 amMOocepy € KaxcObim
2000M cmaHogumcs 6ce 0ojiee AKMYANbHOU, OOHAKO NPOBOOUMCS OYEHb MAN0 UCCIe008aHULl NO GIUAHUIO OAUMETbHO20
6030€liCmelUsl MEeXHOLEHHO20 Npeccda HA OUHAMUKY COCMOAHUs 1ecos. B crodcuswelicss cumyayuu mpebylomcs onpeoeneHue
COCMOSAHUSA 1eC08, BblAGIIEHUEe KpUmepues U UHOUKAMOPO8 OUASHOCIUKU JHCUSHECMOUKOCU 0epedbes U OPesoCmoes, cucnmema
KOMNIEKCHO20 MOHUMOPUH2A eCO8, BKIIOYAIOWAs He MOAbKO HAOMOO0eHUs 30 OUOI02UHecKol cocmasiauel, Ho U
uccredosane Hakmopos mexHoeeHHo20 8030elicmsus. B cesasu ¢ smum npobiema KOMNIEKCHOU OYeHKU COCMOAHUA  NeCHbIX
aKocucmem 80Kpye 2opoda bpamcka, nod8epiHCeHHbIX OIUMENbHOMY MEXHOLEHHOMY 8030elicmsuio, agnsemcs akmyanvhoul. Ha
OCHOBAHUU OAHHBIX HAOMOOEHUs 30 COCMOAHUEM OpeBOCMOes HA NOCMOSHHBIX NPOOHBIX NIOWAOAX U OYEHKU YPOBHSL
3a2PAIHEHUA NPOCIEHCUBAEMC CHUMCEHUE YPOBHS 0e2padayuu HACaxXCOeHull, m. e. y8eiuyeHue cpedHe2o 6ania Kamezopuu
COCMOSHUSA 8 NOCTIEOHEe 8DPeMs UOEN He CIOIb UHMEHCUBHO, KAK NPedxcoe, Yo c8UOemenbCmseyen 0 HeKOmopoil Cmaburu3ayuu
cocmosnus Hacaxcoenuil. Bvicokas KoHyemmpayus npoMbluleHHbIX NpeOnpusmull, 3azpAHAWUX ammocgepy naubonee
MOKCUYHBIMU OISl PACMEHU DMOPUCIIBIMU IMUCCUAMU, A MAKIHCE CEPOCOOEPHCAUUMU COCOUHEHUAMU, OKUCTAMU dA30Ma U
XI0pOM, npusena K YCbIXAHUl0 HAcaxcOeHull Ha obuuphol niowaou. B cuny smux obcmosmenscms 6 paiione bpamcka, na
DPA3IUYHOM YOaneHuu om npeonpusmuii-3aepasnumenctl, Obll 3a10)CeH PO NOCMOAHHBIX NPOOHBIX Naowadel, HaA KOMOPHIX
8e1UCH OemabHble UCCIe008aHUS OUHAMUKY CIENeHU YZHemeHUus 0epesbes 8 pe3yibmame XUMU4ecKo2o 8030elCmeust SMmux
npeonpuamuil.

KiloueBble CJ10Ba: TEXHOTCHHOE BO3JCHCTBHE, MPOMBIILICHHOE 3arps3HEHHE, TaKCALMOHHBIC MOKa3aTelH, APEBOCTOH, MPOOHBIC
TTOIIA/TH.

Pinery silvicultural evaluation under long-term technological
pollution
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Due to the change in amount of anthropogenic emissions into the atmosphere, the environmental problem is becoming more
and more urgent from year to year. However, very few studies are conducted on the effect of a long-term effect of anthropogenic
pressure on the forests state dynamics. Under the circumstances, it is necessary to assess the forests state, identify the criteria
and indicators for diagnosis of trees and forest stands viability, integrated forest monitoring system, which includes not only the
monitoring of the biological component, but also the industrial impact factors. In this connection, the problem of forest
ecosystems integrated assessment around the town of Bratsk subject to a long-term technological impact is absolutely urgent.
Based on the observation of the forest stands state on permanent inventory plots and assessment of the level of pollution, the
decrease in plantations degradation level is observed, i.e. the increase in the average score of the category of state is not as
intense now as it was before, being indicative of some stabilization in plantings state. High concentration of industrial
enterprises polluting the atmosphere with the most toxic to plants fluoride emissions as well as sulfur-containing compounds,
nitrogen oxides and chlorine have led to drying out of plantations over a large area. Under the circumstances, a number of
permanent inventory plots located at different distance from the polluters were laid out, where the detailed studies of the
dynamics of the trees suppression degree as a result of the chemical action of these enterprises in the town of Bratsk were
carried out.

Keywords: technological impact, industrial pollution, taxation parameters, stands, sample areas.
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BiiMsiHve BOAHBIX BBITSXKEK U TYMAaTOB M3 COPHbIX PAaCTEHUH
Ha pa3BUTHE IPOPOCTKOB
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Hccneoosanoce enusinue 600HbIX U WEIOUHBIX GbIMANCEK U3 KOPHEBbIX U HAO3EMHbIX Yacmell Kpanuevl, Kiena, 000sKa,
CHbIMU, OYOHUKA, 1e6edbl, A008UM0O20 PACMEHUs. AKOHUMA, BbIPAUWEHHBIX HA 0ePHOB0-NOO30MUCTONU, XOPOUIO OKYJIbIYPEHHOU
nouge. B oanvheiiuem oyenusanocs nusHUe NOIYUEHHbIX QUILIMPANOE HA pA38uUmMUe NPOPOCMKO8 Kpecc-canama 6 pazoasnenuu
1-10° - 1107 6 meuenue uemvlpex OHell U GIUSHUE OAHHBIX IKCMPAKMOE HA pA3eumue KOpHel Npu YKOPEHeHUul 4epeHKo8
yepHoll cMopoounvl 6 meueHue 60 OHell. AHano2uuHbBIE UCCIEO08AHUSL NPOBEOEHbI C 2YMAMOM KAAUsA Npu dKCmpaxyuu ux IH
KOH. Buvicywiennvie Ha 800AHOU 6Oame IKCMpAKmvl aHAIUUpoO8anucy memoodom HK-cnekmpockonuu. Ycmanosneno, umo
B0OHbIE IKCMPAKMBL UZYHAEMBIX PACMEHUT 8 OONbUIEN CIeneH NOBIUAIU HA KOPHU U 8 MeHblell Cmeneny — Ha cmebau Kpecc-
carama. Dxcmpaxmul u3 KopHeti 8 Oobulell cmeneHy 0elicmeosany Ha KOPHU, a SKcmpakmul u3 cmediaeil — Ha cmebnu. Boownvie
BUIMANCKU U WeNOYHbIe IKCMPAKIMbL U3 COPHBIX PACMENULl, 8 OCHOBHOM, OCUCMBYIOm HA pa3eumue KOpHell NpOpOCmKo8 U 6
MeHbuell cmenenu — Ha pazsumue cmediell. Ymenvuenue Konyenmpayuu pacmeopos om 1 0% 00 10, 6 ocrosHoMm, VYMEHLUUNO
Ux cmumynupyouylo cnocobrnocms. OOHAKO Npu dMOM YBEIUUUNOC, OMAUYUE OUOTOSUYECKOU AKMUBHOCHU IKCMPAKMOB
pasubix pacmenui. [llenounas eeimsadcKa, no CPAGHEHUIO ¢ 60OHOU, HECKONIbKO OONblue CIUMYAUPOBANA pA3eumue KOpHell.
Haubonbuas pusuonosuieckas akmugHocmp Ha npOPOCMKU Kpecc-caiama npoasisnacy npu konyenmpayusx 10°— 107, a ona
axonuma — 0o 10°%°. Beicokoii usuonoauueckosi akmusHoCmbIo no GIUAHUIO HA KOPHU 0ONAOL U 2YMAM KAIUA U3 UCCTEOYeMbIX
pacmenuii. L]enounvie sxcmpaxmul 6O0AKA U CHbIMU UMENU CIMUMYIUPYIOWYIO CHOCOOGHOCMb 8blule, Yem 800Hble IKCHPAKMbL, A
Ol Kpanuebl YCMAHOSIEHA NPOMUBONONONCHAA 3a8ucUMocmy. B evimsdckax memooom HK-cnekmpockonuu ycmanosneHo
Hanuuue KapOOKCUNbHBIX, MEMOKCUTbHBIX, XUHOHHBIX SPYNNUPOBOK, COOEPIHCAHUE KOMOPBIX KOPPEAUPOBANO ¢ OUONOZUYECKOU
AKMUBHOCMbIO hpenapamos. B nacmoswell padome npeonodiceno UCNONb306AMb NOKA3AMENb 6aAPbUPOBAHUS OMBEMHbIX
pearyuil pacmenuli Ha 6030eticmeue 015t OYeHKU OUOIO2UUECKOU AKMUBHOCU NPENnapamos.

KuroueBble ciioBa: ryMmar, COpHbIC paCTCHUA, OHOJIOrMYECKH aKTHBHBIE COCAUHCHMUS.

Effect of water extracts and humates of weeds on seedlings
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The effects of water and alkaline extracts of aerial parts and roots of nettle, maple, thistle, goutweed, glague, angelica,
orach, poisonous aconite grown on sod-podzolic well-cultivated soil were investigated. Further, the effect of the obtained
filtrates on the cress seedlings development in 1 + 10°-1 « 10" dilution during 4 days, and the effects of these extracts on the
development of roots of blackcurrant rooting during 60 days were evaluated. Similar studies have been carried out with
potassium humate extraction of 1IN KOH. The water-bath-dried extracts were analyzed by means of the infrared spectroscopy
technique. It has been found that aqueous extracts of the studied plants have influenced on the cress roots to a greater extent and
on its stems to a lesser extent. Root extracts have had more effect on roots, and the stalk extracts have had more effect on stalks.
Aqueous infusions and alkaline extracts of weeds mainly act on the seedlings root development and on the stalks development to
a lesser extent. The reduction in the solutions concentration from 10° to 10™° has mainly decreased their catalytic ability.
However, this difference has increased biological activity of various plants extracts. Alkaline extract compared with aqueous one
stimulated the roots growth little more. The maximum physiological activity in cress seedlings was shown at concentrations of
10-5-10-10, and for aconite - up to 10°°. Potassium humate of the studied plants was characterized by high physiological activity
as to its effect on the roots. Alkaline extracts of thistle and glague had higher catalytic ability than aqueous extracts, and the
opposing dependence was established for nettle. In the extracts obtained by IR- spectroscopy, there has been established the
presence of carboxyl, methoxyl, quinone groups, their content being correlated with drugs biological activity. In this paper, we
propose to use a parameter of variation of plants’ response reactions on the impact t0 assess drugs biological activity.

Keywords: humate, weeds, biologically active compounds.
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IPdeKT Bo3eUCTBUS YAbTPADHOJETOBOTO U3JIydYeHUs HA CUCTEMY
«OHHBIA MUKPOKPUCTAJIJ — BO3YX»

T.B. I'ybapeBa

Bpartckuii rocynapcTBeHHsli yHUBepcureT, yi. Makapenko 40, bpatck, Poccust
tvgbratsk@mail.ru
Crarest noctymuna 18.01.2013, npunsra 28.04.2013

Tpoananusuposanvl npodiemvl UCCIEO08AHUA  WENOYHO-2ANOUOHBIX KPUCALIOB, KOMOPble YACMO UCNONb3VIOMCA KAK
MOOeNbHbIL 00beKm UCCIe008anUll 8 u3suKe Meepo02o meid 8 YeroM U 8 paouayuoHHoU usuxe meepoozo meia 6 YacCmHOCU.
Paccmompenvt  nabopamophvle uCcied08anus CIMUMYTUPOSAHHLIX YIbIMPAGUONEMOBbIM USTYHEHUCM 2eMePO2EHHbIX PeaKyuil,
NPOUCXO0AWUX 8 CUCTHEME «WYEeNOYHO-2ANOUOHBITE KPUCMALL — 8030VX». llpusedenvl memoosl nonyyeHus ujeno4Ho-2aiouoHbIX
MUKDOKPUCTNANL08, ONUCAHO 000PY008aHUe Ol NOCMPOEHUSL 2EeMEPOLEHHOL CUCTeMbl «KPUCALT — 8030YX» NOO 6030elicmeuem
VIBMPAPUONEMOBO20 USTYUEHUS, A MAKIHCE MEMOObL UCCIEO08AHUSL CIPYKIMYPbL U ONMUYECKUX CBOUCIE MUKPOKPUCMALIOB8 NOCIe
nposederus oopabomxu. Ilposedeno nabopamopHoe ucciedo8anue ujei0yHO-2ani0UOHbIX MUKPOKPUCMATIO8, 83AUMOOEICINYIOUUX
¢ ammocghephvim 8030YX0M 6 noJie 0eticmeus Yibmpaguoaemosozo usnyyenus. Hccneoosana cmpykmypa u onmuyeckue C80oucmed
OMOEILHBIX WeI0UHO-2ANOUOHBIX MUKPOKPUCALIOB8 NOCE 8030eUCmBUs YIbMPAUONEMO8020 USYHEHUS HA CUCIEM) (UeIOYHO-
2ANOUOHDITL MUKPOKpUCIAL — 6030yx». [lokaszano, umo obpasyiowuecs 8 5Mmux YCl06UAX NPOOYKMbl 2eMepOeHHbIX pPeaKyuil
AHANO2UYHBL  NPOOYKMAM, XAPAKMEPHLIM Ol  AMMOCEEPHBIX 2eMEePOeHHbIX PeaKkyull ¢ yuacmuem WenrouHO-2aN0UOHbIX
aA’pO30NbHLIX wacmuy. Paccmompenvi nepcnekmugbl usyuenus 2emepoceHHbIX pearyull, UHUYUUPOSAHHLIX VIbMPADUONEmosbim
U3IYYEeHUEM, NPUMEHUMENLHO K UCCIE008AHUIO CONEB020 AIPO30IA, KO20Ad WeN0UHO-2AIOUOHbIE AIPO30IIbHbIE YACMUYbL 8 YCI0EUAX
ammocgepsl n008epPearomcst Oelcmauro Yibmpapuoiemoso2o uyueHus.

KnioueBsbie ci10Ba: 1Me0YHO-TAIONAHBIE MUKPOKPUCTAIUIBI, FT€TEPOTreHHast CHCTEMa, YIbTPadHoIeTOBOE U3ITyUeHHE,
TeTepOreHHbIE PEAKIUU, PEHTT€HOCTPYKTYPHBII aHAIH3, ONTHYECKUE CBOICTBA.

Effect of influence of ultra-violet radiation on «lonic microcrystal-
air» system
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Problems of research of alkali halide crystals which are often used as model object of researches in physics of a firm body as
a whole and in radiation physics of a firm body in particular are analyzed. Laboratory researches stimulated by the ultra-violet
radiation of the heterogeneous reactions happening in system «alkali halide crystal — airy are considered. Methods of receiving
alkali halide microcrystals are given, the equipment for creation of heterogeneous system «crystal — airy under the influence of
ultra-violet radiation, and also methods of research of structure and optical properties of microcrystals after carrying out
processing is described. Laboratory research of the alkali halide microcrystals interacting with atmospheric air in an action field
of ultra-violet radiation is conducted. The structure and optical properties of separate alkaline and haloid microcrystal after
impact of ultra-violet radiation on system «alkali halide microcrystal — airy is investigated. It is shown that the products which
were formed in these conditions of heterogeneous reactions are similar to products characteristic for atmospheric heterogeneous
reactions with participation of alkaline and haloid aerosol particles. Prospects of studying of the heterogeneous reactions
initiated by ultra-violet radiation, in relation to research of a salt aerosol when alkaline and haloid aerosol particles in the
conditions of the atmosphere are exposed to action of ultra-violet radiation are considered.

Keywords: alkali halide microcrystals, heterogeneous system, ultra-violet radiation, heterogeneous reactions, X-ray
diffraction analysis, optical properties.
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AHanu3s Kpy4Y€HHUA ITPOJIETHBIX 0aJIOK MOCTOBBIX KpaHOB
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Ilpedcmasnenvt ocHosHble cgedenusi 0 paspabomke memooa KOHMPOIs HPOLEMHbIX OANOK MOCMO8020 KPAHA, 63aMeH
cywecmsyouemy Memooy U3yaNbHO — USMEPUMENbHO20 KOHMPOA . YKasanvl HeobXooumble YCaosus 0ns 0OpadomKu OaHHbIX,
npeocmasiienbl pacuemvl Kpyuerus OAaI0K MOCMo8020 Kpand, npeocmasiena Oeticmeyioujds MemoouKd npoeedeHis IKCnepmusbl
NpOMbIULIEHHOU 6e30NACHOCMU NPU NPOePKU OANOK MOCHO8020 Kpana Ha KpyueHue. IIpednodceno cozoanue u npumenenue
npubopa no3eonAWe20 € HAUOOIbULel MOYHOCMbIO NPOBOOUMb USMEPEHUs KpyuyeHus npoaemuvix Oanox. Obo3HaueHvl
Gaxkmopel enuAOWUE HA paciem U HANPAHCEHHO-0ehOPMUPOBAHHOE COCMOAHUA MOCHO8020 Kpana 6 yeiom. Iloxkasana
3A8UCUMOCIb MEXAHUYECKUX XAPAKMEPUCIUK NPOJeMHOU OalKu om yend HaKIoHd. Pacuem evinonnen 01s Haubonee OnacHo2o
ceuenuss nponemuou banku. B npoyecce nanucanus cmamvu Obli NPOGEOEH AHAAU3 DASPYUWEHUT MeMALIOKOHCMPYKYU
MOCMOBbIX KDAHOS, YKA3AHA NPUYUHA BbICOKOU nozpewtHocmu usmepenull. IIpusedena cxema nposeoenusi 3amepos
PEKOMEHO0B8AHHBIX Ol Onpedenenus Kkpyuenus 6anox. Tlokasana cxema 6bINONHEHUs 3aMeEPOS NPU NOMOWU OMBeca C HUMBbIO.
Paccmompena meopusa nosedenus mMemanioKOHCMPYKyuu MOCmogo20 Kpana 6 yenom. Teopemuueckuil pacuem 8ulnoaHeH Os
nonodcerus OANOK HAKIOHEHHBIX 8 OOHY CHOPOHY, OO 0OUHAK08bIM YeioM. TTokaszana 3asucumocms npozuba nporemHou OaKu
om yana HaxkioHa, nepemeujerue banku no ocam OV, OX. Ha ocHoge ananusa nomyueHHsix pe3yaivmamos u HabaooeHutl cOenansl
8616006l NO3BONAIOWUE OYEHUMD GIUAHUE YelId HAKIOHA HA MEMALIOKOHCMPYKyulo 6 yenom. Paboma nanpaeiena Ha
OanbHetiulee UCCIe008aHUe SUAHUS YeNd HAKIOHA NPOIEMHbIX OANOK HA NOBedeHUe MEMANIOKOHCMPYKYUU.

KuroueBnble ciioBa: 9KCHepTI/I3a HpOMLIHIJ'IeHHOﬁ 6630HaCHOCTI/I, MOCTOBOM KpaH, IpOoJICTHLIC 6aJ'IKI/I, METOJ KOHTPOJIA.
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This paper outlines the basic information on the development of the method to control the crane bridges longitudinal girders
replacing the existing method of visual inspection control. The necessary conditions for data processing have been stated, the
calculation of the crane bridges torsion have been given, the existing technique to execute the safety expert review while
performing the longitudinal girders torsion test has been presented. It has been proposed to develop and use the instrument
permitting to measure the longitudinal girders torsion most accurately. The factors having effect on the calculation and the crane
bridge stress-strain state as a whole have been identified. The dependence of the mechanical properties of the longitudinal girder
on the declivity angle has been demonstrated. The calculation for the most unsafe longitudinal girder cross-section has been
performed. When writing the article, the analysis of crane bridges metalwork destruction has been conducted, the reason for
such a high error has been stated. The measurements implementation chart recommended for the longitudinal girders torsion
determination has been produced. The diagram to perform measurements with a plumb and thread has been demonstrated. The
theory of the crane bridges metalwork behavior has been considered. The theoretical calculation for the beams tilted to one side
at the same angle has been made. The dependence of the longitudinal girder deflection on the declivity angle, moving along the
axes OY, OX has been outlined. Based on the analysis of the obtained results and observations, the conclusions on the declivity
angle effect on the metalwork have been made. The paper is aimed at further studying of the declivity angle effect of the
longitudinal girders on the metalwork behavior.

Keywords: safety expert review, crane bridge, longitudinal girders, method of control.
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