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GOTHI TAKOM CHCTEMBI JHArHOCTHKA OCHOBAH Ha WCMONB30BaHUU 00ydaromiel BEIOOPKH, JOCTATOUYHO IIOJI-
HO MPENCTABISIONIEH TeHEPATBEHYIO COBOKYTTHOCTD (TMIIOTETHYECKOE MHOXKECTBO BCEX BO3MOXKHBIX 00BEK-
TOB, XapaKTEePU3YIOINX KaXKIBIH THN Ae(EKTOB H30IALKH).

OGyuaroinas BeIGOpKa (HOpMHUPOBaANaCh U3 ONTUMAIBHOIO Habopa MOIENBHBIX 00pa3sloB, B KaXKIOM
13 KOTOPBIX CO3/ABAJICS €IUHUYHBIN MCKYCCTBEHHBIH Ne()eKT, rjie peaqM3oBpIBaIach BO3MOXHOCTb BO3-
HMKHOBEHHS YaCTHYHBIX Pa3psAIoB ONpENeNIeHHOH pa3sHOBUAHOCTH.

Iocite TmATENEHOro OOYYEHHS UM TECTHPOBAHHS HCKYCCTBEHHON HEHpOHHOH CeTH Ha pasIHYHbIX
Ha0opax JaHHbIX, a IMEHHO Ha HabopaxX JaHHBIX M TECTHPOBaHMS U 00ydeHHs [l pa3M4HbIX T0Ka3a-
TeJiel TIPOU3BOAUTENBHOCTH, OHA Oy/IeT TOTOBA K HCTOJIb30BAHMIO B PEAJIBHBIX NIPHIIOKEHHSX.
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OIIPEJEJTEHUE MEXAHUYECKUX CBOMICTB HIOJIMYPETAHOB
B COCTABE KOJIEC PEJILCO-CTPYHHOI'O TPAHCIIOPTA IOCT

A. D, FOHHIIKHH, A. 5. FAPAHKEBUY
340 «Cmpynnvie mexnonozuuy, 2. Munck, Pecnybnuxa benapyce

Be30macHOCTs Ha TPaHCIOpTe B cepe MACCaXMPCKUX U IPy30BHIX TIEPEBO30K, OCOOEHHO B MH(]pa-
CTPYKTYpE «BTOPOTO YPOBHSA», B 3HAUMTENIBHON MEPe 3aBUCHT OT HAJEKHOCTH arperaTos, y3J10B U JAeTaleh
TOJIBIKHOrO COCTaBa.

HangéxHocTh M1060ro TpaHCcnopTa, B TOM YUcie penbco-cTpyHHBIX KoMiuliekcos FOCT [1], 3aBucur or
€ro CrocOOHOCTH BHIMOJIHATE 3aaHHBIC MPOEKTHBIE (PYHKIMH, COXPAHsA SKCINTyaTallIOHHBIE TIOKA3aTe/TH
B 3aJaHHEIX TpefieNiax B TedeHue TpebyeMoro mpoMexkyTka BpeMEeHH WIH YCTaHOBJICHHOTO mpobera, 4To
obecneunBaeTcs NMPAaBHIbHBIM MPOEKTUPOBAHMEM M PACUETOM, TOUHBIM M3TrOTOBJIEHHEM M COOPKOH, pauu-
OHAJIBHOM 3KCIUTyaTaued M TeXHWYeCKHM OOCITy)KUBaHHEM, CBOEBPEMEHHLIM U BBICOKOKAYECTBEHHBIM
PEMOHTOM.

3a BpeMs SKCIUTyaTalldik TPAHCTIOPT PacXOmyeT CBOM TEXHUYECKHH Pecype, NOITOMY €ro HeoOXOAUMO
CO BPEMEHEM BOCCTAHABJIMBATh. TpaHCIIOpTHas HHQPaCcTPyKTypa «BTOPOTO YPOBHS» OTHOCHTCA K 00CIy-
JKHUBAEMbBIM, PEMOHTHPYEMBIM OOBEKTaM, U PACCUUTHIBACTCS HA PErVIAMEHTHPYEMBIE YCIOBMS 3KCILTyaTa-
I{HMH, OJHAKO BpeMs pabOThl KAKAOTO M3 HHUX A0 MEPBOro OTKA3a WIH MEXKIY OTKa3aMH OKa3bIBAETCs pas-
JIMYHBIM, YTO CBUETEJBCTBYET O HEPABHOMEPHOCTH MX HArpy3ok B SKCILlyaTauud. Takue ocoOeHHOCTH
HEOCTATOYHO YYHTBHIBAIOTCA OOBIYHBIMH pacuéTaMH MO JOMYCKAeMBIM M3HOCAM, M OCTAETCsS HESCHBIM,
KaKOBa XK€ BEPOATHOCTh 6€30TKa3HOI paboTHI feTaneil, y3/10B U 060pyI0BaHHS B TEUEHHE 33laHHOTO Bpe-
MeHH SKCIuTyararmy. PellleHre 5THX 3a7a4 BO3MOXKHO IyTEM co3/laHus Oojiee HaJEKHBIX U JOATOBEYHbIX
y310B noasmkHOro cocrasa FOCT — 6ecTUNOTHBIX peibCoBBIX eKTpoMoOuneli (tonnmobuneit). OqHuMu
U3 TAKMX OTBETCTBEHHBIX Y3JIOB ABJISIOTCSA OMOPHBIC KOJIECA M MPOTUBOCXOAHBIE POJIMKHM FOHUMOOUJIS.

PaccMOTpHM MOBeeHHE NOJIMYPETAHOBOTO KoJleca P MEXaHHYECKHMX Harpy3Kax B KauyeCTBE ONOPHOM
MOBEPXHOCTH KaueHHUs Kojeca, akLEHTUPYs BHAMaHHE Ha TOM, YTO M3MEHEHHME HArpy3Kd U TEMIEpaTyp-
HBIX YCJIOBHI MOBEPXHOCTHOTO cios Oannaxa koneca YII « DAM» uMeroT onpeenéHHbIe 3aBUCHMOCTH.
IIpu 3TOM HCClleIOBaHKs MMOKA3aiy, 9To Juls Matepuana « Vulkollany» Taxoil 3aBHCHMMOCTH HET. DTO CBHAE-
TENLCTBYET O TOM, YTO HaHHbIE MaTepHai bl OOHJaXa Kojieca BeXyT cebs B pasiMuHBIX YC/IOBHMAX IO-
pasHomy (pucynku 1 u 2) [2-4].
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[TpoBenéH aHamM3 MEXaHMYECKHX CBOWMCTB COCTOSHHS KOJEC, BBIINOJIHEHHBIX U3 IOJIHYpPETaHOB
VII «®AM» u «Vulkollany». B pe3ynsraTe npoBeJEHHBIX HCIIBITAHUNA MOTYYEHB] JaHHbIE U1 OCTPOCHUS
MaTeMaTHYeCKOM MOJENH CBOMCTB Marepualia ¥ UCIONb30BaHUs UX B MOCIEAYIOIUX pacuérax. Mcnbita-
HHS TIPOBOOMIIMCH Ha JlaboparopHoM crere 3AO «CrpyHHBle TexHomorum» (r. Mapeuna I'opka, Pecry6-
nuka benapychk) Ha MWTHMHIpUYECKHX Kon€cax auamerpom 90 MM ¢ mupuHoil onopHoi yactu 70,0 MM npu
narpyske ot 0,5 g0 5,0 kH ¢ Temnepatypoii monuyperanooro cios ot —40 no +80 °C ana 6anmaxka Kose-
ca VII «®AM» u ot -5 no +90 °C nns xoneca «Vulkollany. Tommumza cios nonuypeTaHa cocTaBisia
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Pucynok 1 — Cmemenne ocu xosieca YII «©AM» 0THOCHTENBHO HEHATPYKEHHOTO TIOJIOAKEHUS
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Pucynok 2 — Cmentenue ocu koseca « Vulkollany 0THOCHTENEHO HEHATPY>KEHHOTO TIOJIOKEHHS

CornacHo JaHHBIM, MTONYYSHHBIM NPH OTIPeIeICHUH CMELIEHU OCH OTHOCUTEJIEHO HE HarpyKaeMoro
TIOJIO)KEHHS TIPH W3MEHEHHH TEeMIIEPaTyphbl, onpeeieHo, uro noayperad YII « PAM» cobmonaer nono-
KUTENBHYIO JIMHEHHYIO 3aBUCHMOCTD, & H3MEHSHHE TeMIepaTyphl 1 nonuyperana «Vulkollany e oxa-
3bIBAET CYIECTBEHHOTO BJIMSHUS HA CMEIeHHe OCH.
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[poaHanu3upoBaB MONyYeHHBIe JaHHbIE IUIOMIAIH IITHA KOHTaKTa (Tabnuiel | U 2), MOXKHO crenath
BBIBOJI, YTO MpPU PaBHOM HArpyske ¢ IOBBILIEHHEM TeMreparypsl nonuyperta YII « @AM» umeer 601b-
LIYIO «TE€KYYeCThb», UTO YBEJIMIHMBAET MATHO KOHTakTa. Y monMyperaHa «Vulkollan» Takoii 3aBucuMocTi
He HaOIIoAaeTcs, M3MEHEHHe TEMIIEPaTyphl PAKTHUECKN He BIMSET HA H3MECHEHUE IUIOINAAM II9THA KOH-
TakTa (PUCYHOK 3).

Tabnuya 1 —Tnomwans 0TNEYATKA NATHA HA TUI0cKoil NoBepxHocTH Koseca P143.83000.31.01.625-20 (noanyperan YII «DAM»)

Temneparypa, °C TInomans oTHeuaTka NATHA, MM .
’ 500 H 1000 H | 1500 H | 2000 H | 2500 H 3000 H 3500 H 4000 H 4500 H 5000 H

—40 187 230 280 309 340 340 357 374 386 389
—30 238 272 306 369 374 429 442 476 487 493
—20 289 340 374 356 408 442 476 508 532 551
-10 204 309 311 371 442 460 490 544 548 614
-5 212 301 374 435 464 476 544 611 646 716

0 218 272 408 442 478 510 578 630 680 782
+10 223 340 381 448 482 544 646 714 748 815
+20 330 408 476 553 658 731 799 816 884 918
+30 234 421 527 595 678 782 816 874 891 952
+40 340 456 544 646 729 799 843 884 918 962
+50 351 461 561 680 748 803 846 896 923 972
+60 425 503 589 689 751 816 850 892 952 988
+70 430 510 591 690 750 809 862 896 965 1009
+80 435 513 596 692 748 821 884 918 985 1020

Tabnuya 2 — Tlnowags ormeyaTka NATHA HAa IUockoil moeepxHocTH Koneca P143.83000.31.01.625 (moaumyperan

«Vulkollan»)
Temneparypa. °C TL0map OTHEYATKA THA, MM~
eparypa, 500 H 1000 H 1500 H | 2000 H 2500 H 3000 H 3500 H 4000 H 4500 H 5000 H
-5 340 442 476 510 541 608 659 723 782 804
0 323 374 459 518 578 612 668 748 799 816
+10 289 351 426 535 612 629 684 782 802 828
+20 374 476 492 544 646 680 695 749 782 821
+30 356 426 472 578 651 689 696 716 765 814
+40 272 391 510 584 523 598 693 759 814 851
+50 408 442 523 549 612 645 712 762 782 805
+60 323 480 534 544 608 612 702 754 816 826
+70 374 419 521 561 573 602 699 748 782 816
+80 372 374 476 544 608 663 723 799 816 884
+90 365 408 481 562 612 671 730 748 818 851
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Pucynok 3 — OTreyaTky Ha MEJIIMMETPOBOH GyMare MATEH KOJEC Ha TUIOCKOW NOBEPXHOCTH NpH Temmeparype +30 °C
u Harpyskax 4000, 4500 u 5000 H.

MexaHHYECKHE HCCIeA0BaHUS HMEIOT OONbIIIOe 3HAUSHHWE BCIISICTBHE YCIOKHEHUs (POpM M yCIIOBUi
9KCIUTyaTallii KOHCTPYKTHBHBIX IEMEHTOB. DTO MO3BOIUT YBEIUYUTh BpeMs Mexay TO u peMoHTaMu B
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Pa3IMYHBIX YCIOBHSX SKCILTYaTalldd KOJECHOTO MOABMKHOTO COCTABA, HCTIONB3YIOIErO MOIHYPETaHOBbIC
konéca. COrnmacHoO JaHHBIM, IOJyYSHHBIM IIPH ONpPEAEIEHHH CMEIUEHH OCH OTHOCUTEIBHO HeHarpysKae-
MOTO TIOJIOKEHMs TIPH M3MEHEHHH TeMIEpaTyphl, olpeesneHo, uro nonuyperan YII « PAM» cobmonaer
TOJIOXKUTEIBHYIO JIHHEHHYIO 3aBHCUMOCTD, 2 H3MEHEHHe TeMIIepaTyphl 11 nonuyperana («Vulkollany») we
OKa3bIBaeT CYLIECTBCHHOTO BIIHAHHA Ha CMELIECHHE OCH KoJleca.

Bouisoa. [Ipu paBHOIH Harpyske ¢ MOBBIIEHHEM TEMIEPATypPbl nonnypeTaH VII «®AM» umeer 60JIL-
Y0 «TEKY4eCTb». JTO yBeJIMYHMBAeT NATHO KOHTakTa (oT 716 MM’ Tipu Temmepartype —5 °C o 1020 MM’
npy Temmepatype +80 °C ¢ Harpyskoii 5000 H). INomuypeTan «Vulkollan» Takoii 3aBUCHMOCTH HE HMeeT
H3zmeHeHHe TeMIlepaTypHl HO‘ITI/I He BIMSET HA M3MEHeHMe IUIOL(@AM NsTHA KoHTakTa (0T 804 MM’ npu
temnepatype -5 °C no 884 mM® mipu Temnepatype +80 °C ¢ Harpyskoii 5000 H). ITostomy nonuypera
«Vulkollan» TpeAnouTUTENEHEE MIPU BHIGOPE TOIMMEPHOTO MaTepHaa [jisl ONIOPHOI 4acTH KOJEC Penbeo-
soro anekrpomobmt FOCT.
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TEOMETPO-KMHEMATHYECKHAE IAPAMETPBI IVIOCKOPEMEHHOM ITEPEJAYN
C COCTABHBIM HIKMBOM

C. 3. IOHYCOB, C. H KEH)XAEB, IlI. A. MAXMY]]OBA 7
Tawkenmekuii 20cyOapcmeenHbvlii mpancnopmueii yuusepcumem, Pecnybnuxa Vsbexucman

PeMeHHBIC Nepefayll HALLTH IUPOKOe MPUMEHeHHe B MAlMHAX M MEeXaHu3Max BCeX OTpacieil mpo-
MBIIIEHHOCTH 61aroapsi CBOMM MHOTOUKCIIEHHBIM TIONIOXKHTEIBEHEIM CTOPOHAM, TAKHM KaK CrOCOGHOCTD
TepeaBaTh BpallaTeNbHOE JBIKEHHE Ha GOJIBLIME PACCTOAHMS, EIIEBU3HA, YA0OCTBO, MPOCTOTA IKCILTY-
aTanyM 4 peMoHTa. [IpOM3BOACTBO KOHKYPEHTOCTIOCOOHBIX, KAYECTBCHHBIX, HAIGKHBIX CTAHKOB B YCIIOBH-
SIX PHIHOYHOM SKOHOMMKH SBIISETCSA OJHIM H3 BOXKHBIX BOTIPOCOB. Co3naHie HOBBIX S(Q(EKTHBHBIX MalllMH
¥ MEXaHHU3MOB TECHO CBA3aHO C PA3BUTHEM HayKV M TEXHMKU. B MammHax ¥ TeXHONOTHYECKUX IpoLeccax
HIMPOKO HCTIONB3YIOTCS PasIiIHble MEXaHHYECKHE NEPeadu, B TOM YHMCIIe U PEMEHHEIE.

B pa6ote [1] 65110 NpHBENEHO BIMAHKS TIOBEJEHUE TWIOCKON PeMEHHON Nepenady ¢ IByMs IKMBAMH
W3 OJHOPOJHOrO MaTepHaa, NPy 3TOM PACCMOTPEHO BIMSHHA SKECTKOCTH PeMHs Ha U3rUb, a Takke paju-
aNbHYIO U T-00pa3Hyro yIJIOBYO HHepLuio. C IOMOIIBIO 3TOr0 GBUIO NOCTHIHYTO PACCITMPEHHE MOZENH
®upbanka [2], Tak kak B Hed ObUIa BKIIOYEHA MHEPLMSA PeMHS. PEMEHB COCTOMT U3 HECYIIETO JJIEMCHTA H
3/1aCTOMEpPHOR 0GO0IOUKH. B HUX CTaHIAPTHOE MPHOIM3UTEIEHOE YCIoBHe COBMeCTUMOCTH T + T, = const
HE VCIIOJB3YETCs A TIOCTOSHHOTO PaCCTOSHUS MEXIY IeHTpaMH. [Ipe/noxkeH UTepaloHHbIH MeToz fo-
HCKa IIOJIHOM CTallMOHAapPHON MEXaHHWKH NepeiaYn.

Jlpyroii YugHBIi NpeUIoKUI HOBYIO CHCTeMy cOOpa JaHHBIX Ha MCTIBITATEIBHOM cTeHje. Konnemium
PElIIeHHs 151 KOHKPETHBIX KOMIIOHEHTOB OLGHUBAIIICH C NIOMOIIBEO MOP(OIOTHYeCKOro aHanmsa [3]. Us-
BECTHO, YTO PEMEHHBIE MEpeiady MCTIONB3YIOTCA Ul IPUBOJIA MAIIMHHBIX arperaTos OT 3JIEKTPOJBUraTe-
neii Maoi U cpeiHeil MOLHOCTH M /Ul TIPUBOJIA MAJIOMOIIHBIX JBUraTesieil BHyTPEHHEro Cropammus. Hc-
NOJIB30BAHKE MIOCKOPEMEHHEIX Tepeliad Or PaHHYEHO, HOCKOJIbKY MX 3KCIUTyaTalliOHHbIC XapaKTePUCTHKH
Xy’e, 4eM y APYTHX THUIIOB PeMEHHBIX MPUBOJAOB. HCKIFOUeHHE COCTABIIAIOT MEPCNEKTUBHBIE TPAHCMHC-
CHH C TNTOCKMMHU CUHTETHYECKHMH peMHAMH [4].

B npuBeIEHHBIX BBIIE UCCIIEAOBAHMSX IKHMBB, HA KOTOPBIE HAMATHIBACTCS PEMEHb, CHUTAIOTCA HKECT-
KEMH. Ba)kHO NpOBECTH UCCIENOBaHHS PEMEHHBIX NEpenad, B KOTOPHIX BEAYIMH M BEJOMBIC HIKMBBI
WUMEIOT 'KOMIIO3UTHOE TOKPEITHE. B CBA3M ¢ 3TUM IpEAaraercs W3rOTOBUTH KOHCTPYKLMIO BEIOMOTO
IIKMBA COCTABHBIM C HOKPBITHEM 3JIACTMYHO KOMIO3HTHBIM MaTepuanoM (OKM). Ecnu npuHaTh BO BHU-
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Haquo-npaKTmeCKoe U3naHue

MNPOBJEMBI BE3OIIACHOCTH HA TPAHCIIOPTE
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nocBAeHHOM ['ony kaduecTBa
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Yacte 1

W3paeTca B aBTOPCKOH pefakiun

Texunuecknii pegaxrop B. H. Kyueposa
Koppexrtopnt: A. A. Hagnwouenxosa, E. I'. Ilpusanosa, T. JI. Pedvrosa
KowmnelotepHas Bepetka: E. H. Kyopasckas, C. B. Yoicankosa

Moamucano 8 nevats 12.11.2024 r. dopmar 60x84 1/8.
Bymara odcernas. Fapuurypa Times New Roman. [Teuats Ha pusorpade.
Ve neu. 1. 42,08, Yu.-u3n. 1. 41,82. Tupax 50 3x3.
3ak. Ne. 2100. U3x. Ne 42,

Wspatens 1 nomurpaduyeckoe HCIIONHEHHE:

Benopycckuii rocyaapcTBeHHbIH YHUBEPCUTET TPAHCIIOPTA.
CBUACTENBCTBO O TOCYJAPCTBEHHOM PErHCTpaliK U3aTellsl, U3rOTOBUTEN,
pacTpOCTPaHHTEI IEYATHBIX M3JaHMi
Ne 1/361 ot 13.06.2014.

Ne 2/104 ot 01.04.2014.

Ne 3/1583 ot 14.11.2017.

V. Kupoga, 34, 246653, 'omemnb
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