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YPAXYBAHHS JIOBOBOI HEPIBHOMIPHOCTI TA
CE30HHOCTI BOJAOCHIO)KUBAHHA B 3AJIAYAX MOHITOPU-
HI'Y EOEKTUBHOCTI EHEPI'OBUKOPUCTAHHSA B CUCTEMI

KOMYHAJIBHOT'O BOAOIIOCTAYAHHSA

H.B. lasudenxo, acnipanm, JIyyvkuii HAYIOHALHULL MEXHIYHULL YHIGEPCUMEm

BaxnuBuM eneMEHTOM YIIPaBJIiHHS BOJONOCTaYaHHSIM € MoOynoBa
Ta AOTPUMAaHHS ONTHMAIBHHUX EKCIUTyaTalliHHUX PEXHMIB IO KOKHOMY
00'€KTy CHCTEMH KOMYHAJILHOTO BOJONOCTa4aHHs. [[iThOBOIO (yHKIIIEO
OINITHMIi3amii TEXHOJOTTYHUX PEXHUMIB € MIHIMI3allisl eHEPreTHYHUX BUTPAT
npu 3abe3neyeHHi Oe3nepediiHoi mojavi BOAM CHOXKHBAdy i 32 YMOBH J0-
TPUMaHHS 33/IaHOTO HAIopy B KOHTPOJIBHUX TOYKAX BOAOIPOBIIHOI MEPEXKi
BIJIMIOBITHO IO PEaJIbHOTO PEXUMY BOAOCHOXHMBaHHA. OCHOBHHM PEXKHM-
HHUM ITOKa3HUKOM € n00oBuii rpadik Bogocnoxusans (I'BC). dns dpopmy-
BaHHS rpadika XapaKTEPHUX PEKHUMIB POOOTH BOAOMOCTAYAIBHUX 00’ €KTIB
CIIiJi CTBOPUTH 0a3y NaHWX IIPO BOJAOCIIOKHMBAHHS B CHCTEMI BOJOIOCTA-
yanHs. [le 3a0e3neunts 3ailicHeHHs aHami3y gooosoro I'BC, mocmimkeHHs
HOro OCHOBHHX NapaMeTpiB, BUSIBICHHS CIIJIBHUX PUC Y BOJOCIIOKMBAHHI
Ta MO0YAOBY THIIOBUX IpadikiB pexKMMiB BOAONOAYI.

Jlns BUSIBIEHHS CE30HHMX OCOOJHMBOCTE BOIOCIIOKMBAHHS JIOCIHi-
JoxeHHs 100oBux ['BC HeoOXiqHO 3/IMCHIOBATH 3 ypaXyBaHHS ITOPU POKY:
3MMa, JIITO Ta OCiHb-BecHa. J{JIs1 BUSIBIIEHHS 3MiH y 1000BOMY BOJIOCIOXH-
BaHHI, MOB’SA3aHUX 13 3MIHOK KIIMaTHYHHX YMOB, JOIIEHO BPaxOBYBAaTU
MakcHMalbHy (MiHIMaJbHY) JOOOBY Ta CEpeIHbON000BY TEMIIEpATypy MO-
BITpS, KUIBKICTD Ta TPUBAJICTh OMAJiB IIPOTSATOM JOOU.

Amnariz rpagikiB 7000BOro BOJOCIOKHBAHHS JT03BOJISIE CTBEPKYBATH,
10 JOOOBHMH IUKJI MICTUTH YiTKO BHPaXKeHI MEepioAn OCHOBHOTO BOJIOCIIO-
KMBaHHS (JIEeHHWH 4Yac 700m), mepionu (OHOBOro BONOCHOXHMBaHHS (Hi4-
HUI Yac) Ta mepexiaHi nepioau, npudomy BiaMmiHHiCTh Y BC nposBiseTs-
csl y IeHHI TonuHM 100u. [1J1st miJBUIIEHHS JOCTOBIPHOCTI BUSIBJIIEHHS Xapa-
KTepHUX ocobmmBocTel moboux ['BC aHami3 BCix WOro mapamerpis, Xapa-
KTEpUCTUKY KITIMaTHYHHX yMOB HEOOXiTHO 3MIIHCHIOBATH /sl HIYHOTO Ta
JICHHOTO MEPioAy TOOU OKPEeMO.

Jlyis1 BUSIBIICHHS CITUTBHUX PHUC y BOAOCIIOKMBAHHI JIOLUUIEHUM € BHKO-
pHUCTaHHS METONIB KJIacTepu3alii, 3MaTHUX JO0 caMooprasisaiii, 30Kpema,
kapt Koxonena. Lle 103BonMTh CTBOpUTH 023y JaHWUX PO BOJOCIIOKUBAHHS
3/IaTHY BpaxOBYBAaTH 3MiHY KJIIMaTHYHHX YMOB, CE30H Ta Iepio] J00H, 110
cnpusTuMe (OpMYBaHHIO CiMEHCTBA THUIOBHUX IpadikiB BOAONOIAYl Ta MO-
HITOPHUHTY 1 IJTaHYBaHHS €JIEKTPOCIIOKUBAHHSI.
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HACTPOMKA HEYETKOM MOJEJIHU MPOTHO3UPOBAHUS
MPOJOJIKUTEJbHOCTU NEPUOJA HATPEBA JIYThSI B BO3-
NYXOHATPEBATEJIE JOMEHHOM NEYX

E.U. Kobvuu, acnupanm, A.Y. Cumkun, doyenm, I'BY3 «III'TY»

IMpn opranmzamuu paboOTH OJ0Ka JAOMEHHBIX BO3JyXOHarpeBaTeneit
BO3HHKAEeT HEOOXOIMMOCTh NMPOrHO3UPOBAHUS MPOIOJDKUTEIHLHOCTH TIEpH-
oJla HarpeBa JYThs, YTO IMO3BOJUT YNPABIATh HATPEBOM HACaJKH BCEX BO3-
JlyXOHarpeBaresiei TpyIbl TAKHM 00pa3oM, YTOOBI HE JIOITYCTHTh Heorpe-
Ba HACAJK{ NIPH TEPEeKIIOUEeHHH BO3yXOHArpeBaTels B PEXHUM Harpesa
nyThs. [Ipu pa3paboTke MOzENn MPOrHO3UPOBAHUS 0COOBI MHTEpEC Mpea-
CTaBJISIET PacCMOTPEHHUE Ipollecca HarpeBa AYThs C NPUMEHEHHWEM IpHH-
LUIOB HEYETKOM JIOTHKH, YTO JaeT BO3MOXKHOCTH OIPEAEIHTH CTPYKTYPY
HEe4y€TKOM 0a3bl 3HAHWH O HArpeBe MYThsl U OCYIIECTBIATH ITPOTHO3UPOBA-
HHE Ha OCHOBE CHCTEMAaTH3UPOBAHHOHM 0a3bl JIOTMYECKHUX TPaBHI «ECl -
To». KaxxmoMy npaBmily COOTBETCTBYET BECOBOH KOX(QHUIIMEHT, MpUHAMA-
ot 3HaueHue n3 auanasona [0; 1] u xapakTepu3upyrouid cyobeKTHB-
HYI0O Mepy YBEPEHHOCTH OKCIepTa B HWCTHHHOCTH JaHHOTO IIPaBHIIA.
Hactpoiika mojenu, pa3paOoTaHHOM Ha OCHOBE HEUETKOW 0a3bl 3HAHWU
Tua MampaaHu, npejcTaBlieHa 3a/Jadyeil MHOrOMEpHOH ONTHUMH3AILNH, KO-
TOpas pelIeHa METOJIOM COIPSKEHHBIX TPaIMeHTOB.

BxomHBIME napaMeTpamMy HEYETKOM MOJENN NMPHHATHI TeMIlepaTypa Io-
PpSTUEro JyThsl HAa BBIXOZE M3 HACAIKU M PAcXO]l XOJIOIHOrO BO3/yXa Ha CMellie-
HHE, a BBIXO/IHOE 3HAYEHHE TIPE/ICTABIICHO MPOrHO3UPYEMbIM BPEMEHEM, B Teve-
HHE KOTOPOT0 BO3[yXOHArpeBaTellb Oy/ieT HaXOAUTHCS B PEKUME HarpeBa JIyThsl.
J11st BXOMHBIX 1 BBIXOHBIX MapaMeTpoB ChOPMHUPOBAHBI JIMHIBUCTHYECKHE Tep-

MBI J[J1s1 TeMIIepaTypsl BO3yxa Ha BBIXOZIC U3 HACANKH: [, - «BBICOKAD, 1, -
«BBILIIE cperHeroy, 1 ;- «HIDKe cpemHeroy, 1, - «Hmskasy. Uit pacxoma Xomox-
HOTO BO3/IyXa Ha CMEIICHHE: [| - «BBICOKUID, F, - «cpemHuiny, [ - «HIBKuibD.
Jits BBIXOOHOTO mapaMerpa (TPOTHO3UPYeMOH NPONODKHMTENBHOCTH IIEpHONA
HarpeBa JIyThs): T, - KHAYAIOM, T, - «IepBasi IOJIOBHHA», T - «BTOpasi MOIOBH-
HaY, T 4 - «3aBEPIICHUE.

Hacrpoiika Heu€TKOH MoOpenu Mo SKCHEepUMEHTAIFHON BBIOOpKE
TI03BOJISIET A/IaNITUPOBATH Pa3pabOTaHHYIO MOJIENb K PEasbHBIM YCIOBHSM,
B KOTOPBIX MPOMCXOINT HAarpeB AYThs, MyTEM BHECEHHS COOTBETCTBYIOIINX
KOPPEKTHB B HEUETKYIO 0a3y 3HaHHM.

123



IHOOPMAILIIMHI TEXHOJIOTL'It
B EHEPTOPECYPCO3BEPEXXEHHI

ABTOMATHU30BAHA CUCTEMA KEPYBAHHSA
TEXHOJOI'TYHUMH ITPOHECAMU EHEPTOI'OCIIOJAPCTBA
YCTAHOBKHU BAYBAHHS ITNJIO BYT'UVIBHOTI'O ITAJIMBA

B.I1. Kpasuenxo, doyenm, J{BH3 «I1/[TY», B.II. Cruypruxos, OOO «I TTIPOME3»

B 2015 poui Ha JHINPOA3EPKUHCEKOMY MeETAyprifHOMY KOMOiHATi
(AMK]) moOymoBaHUi KOMILIEKC IO BUTOTOBJICHHIO Ta BIyBaHHIO IMHJIOBY-
rimeHOro manuea (I1BIT) mo Texuomorii dipmu Ilayne Bropt (JIrokcemOypr).
KoMmruiekc ckiIafaeTbes i3 TPhOX TEXHOJIOTIYHMX YaCTUH — YCTAHOBKH I1O
BUTOTOBJIEHHIO 1 BayBaHHIO [1BII, momomi>kHOTo ycTaTKyBaHHS i €Heproroc-
nopapcrBa. Kommiekc no3Bonmus BayBatu 1o 120 xr I1BIT Ha ToHy yaByHY i,
TUM caMuM, eKOHOMUTH JI0 100 KT KOKCY Ha KOXHii TOHI YaByHy. J[ns okpe-
MHX TEXHOJIOTIYHMX YaCTHH KOMIUIEKCY po3poOIieHi aBTOMaTH30BaHI CHCTe-
MU KepyBaHHs TexHosoriyHuMu nponecamu (ACK TII), sixi Oynmu iHTerpoBa-
Hi Ha 0a3i indopmaniitnoi mepexi Ethernet. ACK TII ycTtaHOBKHM BHUTOTOB-
nenHst i BayBanss [1BII nmocraBiieHa KOMITIEKTHO C OCHOBHHM YCTaTKyBaH-
Hsam ¢ipmoto ITayns Bropt, ACK TII nonomikHOTO ycTaTKyBaHHS po3po0iie-
Ha AT «Crpym» (M. XapkiB), a ACK TII eHeprorocnomapcrsa npoeKTyBa-
nack 1 apoBakyBaack OO0 «['TTTPME3» ta ITATY (M .Mapiymoins).

B eneprorocnonapcto ycranoBku [1BIT BxonsTs TpyOonpoBoau eHe-
proHociiB (IpUPOAHUHA i JOMEHHHH Ta3, a30T, BOJA) 3 BiINOBiAHOIO apMa-
TYpOIO, KOMIIPECOPHA CTAHIIis a30TY 3 YCTATKyBaHHSM OXOJIO/KEHHSI, ycTa-
HOBKHM OCYILEHHS CTHCIIOTO MOBITPsI, TPH HACOCHI CTaHII] BOJIH, YCTAHOBKH
o 300py Ta ouniieHHO crivHux Boa. ACK TII eneprorocmomapcTBa cTpy-
KTYpHO € PO3MOJIJIEHOI0 B MPOCTOPI CUCTEMOIO, sIKa CKJIAJA€ThCs 13 OKpe-
mux aBroHoMHHX ACK TII, 06’eqnanux mepexero Ethernet. Jlo ckimany
ocHOBHOI cuctemu BxoasaTh - ACK TII kommpecophoi crantii azory, ACK
TII HacocHMX cTaHILiil 1 yCTaHOBOK 300py Ta ounmieHHs criyanx Box, ACK
TII ycraHOBOK OCYyIIEHHS HOBITPSI, @ TAKOX IiJICHCTEMa IIEHTPali30BaHOI0
00I1iKy BUTpat eHeproHocii Ha Beck komiuiekc [1BI1.

TexHiuHOIO 0a3010, Ha sKil TOOYJOBaHI BCi CUCTEMH KEpYBaHHS OKPIiM
CHCTEM KepyBaHHSI KOMIIPECOpPAaMH a30Ty, € KoHTponepu ¢ipmu Allen Bradley,
a TaKoXX KOHTPOJIBHO-BUMIPIOBAJIbHI TIPUJIa U TTEPEIOBUX 3aKOPAOHHMX (ipM.
ABTOHOMHI CHCTeMH KepyBaHHS a30THHMH KOMIIpecopaMu ¢ipmu Samsung
BHKOPHCTOBYIOTh KOoHTpostepr Omron mi€i s ¢ipmu. Korrponepn Omron cuc-
TeMH KepyBaHHs komnpecopamu iHTerposani B ACK TIT kommpecopHoi cras-
11 Yepe3 CreliaTbHUIA IIDTF03, 110 J03BOJISIE BiTOOpakaTH Ha MOHITOPI poO0YOi
CTaHIIii MapaMeTpy BChOr0 YCTATKYBaHHSI, BKJIIOYHO 3 KOMIIPECOPaMHU.

OxpiM QYHKIIH KOHTPONIO Ta aBTOMAaTHYHOTO KEPyBaHHS POOOTOIO
komrmpecopHoi cranmii, ACK TII BukoHye ¢yHKIiO onmTHMi3amii po3momi-
JIEHHSI CTUCIIOTO a30Ty Ha BUXO/I CTaHIIi 3 METOI0 eKOHOMIT a30Ty. Haioinbm
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€KOHOMHOIO POOOTOI0 KOMITPECOPIB a30Ty € po00Ta 3 MAaKCHUMAIBHOIO T1acTIO-
PTHOIO MPOIYKTUBHICTIO, OIHAK 3a0€3MIEUNTH TaKUi PeXXUM POOOTH KOMIIpe-
COpIB CKJIaJHO, OCKUTbKM ycraHoBka [IBII1 HepiBHOMIPHO CHOXXHBAE a3oT.
Panimte, y pasi Takoi curyamii, «3aliBUi» a30T ckumaBcsi B arMocdepy. s
3a0e3rnedyeHHs cTabiIbHOI poboTH KoMmmpecopHoi ctaHmii B pamkax ACK TII
Oynma po3po0ieHa MmiJICHCTeMa KOHTPOIIO CIOKUBAHHS a30Ty YCTAHOBKOIO
[BII. VY pasi 3MeHIIeHHs KUTbKOCTI a30Ty, sSIKui npuiiMae ycranoska [1BI1,
TiicicTeMa aBTOMaTHYHO NEPEPO3NOAUISE HAUTHIIOK a30Ty B A30THHUH PO3-
noaineyii myHKT (APII) kucHeBo-KOHBepTepHOTO Lexy. [Ipu npomy 3abe3me-
YyeThCs cTablIbHAa POO0Ta KOMIIPECOPIB 1 SKOHOMIS a30TY.

Ocobmusictio ACK TII eneprorocnonapcra ycranoku I1BII € Hast-
BHICTb IJJICUCTEMH OONIKY CIOXMBaHHS €HEPropecypciB Ha YCTaHOBKY B
pexuMi peanpHOro yacy. lle mae MOXKIHBICTE B pekuMi «on-liney» matu
iH(OpMAIIiIo PO BUTPATH KOXKHOT'O BUY €HEPrOHOCIS Ha TOHY BUPOOJIEHO-
ro [1BI], mo no3Bosnsie BUSIBUTH HaaMipHI BUTPAaTH €HEPTOHOCIS 1 CKOpery-
BaTH TEXHOJIOTIYHUH MPOIIEC.

3ACTOCYBAHHHA SOLIDWORKS SIMULATION
B EHEPI'OPECYPCO3BEPEKEHHI

O.FO. Pyoux, doyenm, M.B. ' emoman, cmyoenm, XvenvHuybKuil HaylOHAIbHUL
VHIgepcumem

OmauM 13 3ac00iB 1H(DOPMAIIHHIX TEXHOJNOTIH € KOMIT FOTEPHE MOJICIIO-
BaHHS, sIKE BUKJIMKAE MMiBUIIEHUI 1HTEPEC Y CTYJCHTIB MOXIIMBICTIO PO3IIIS-
Jaty (i3UdHI TpoLecH, sIKi XapaKTepu3yIOTh Halpy»KeHO-1epopMOBaHU CTaH
TBEPAMX TiJI, 3 BAKOPUCTaHHSM 3D crcTeMu TBEpIOTLIBHOrO MapaMeTpHIHOr0
MopemoBanHs SolidWorks. 3aBasiky 3aCTOCYBaHHIO Cy4aCHMX METOJIB TpH-
BUMIPHOTO TBEPOTLUIFHOIO IPOEKTYBAHHS CTAa€ MOXJIMBUM TTOOY/TyBaTH TOUHY
MOJIENb JIeTali i MerooM ckinueHHuX eneMeHTiB (MCE) Bu3HaunTH ekcrutya-
TaniiHi napamerpu (noxarok SolidWorks Simulation), siki BUHUKAIOTh Y Hiii 32
KOHKPETHUX YMOB €KCIUTyaTalli.

MCE y naHuif yac € cTaHAapTOM IPH PO3B’s3yBaHHI 3a7a4 MEXaHiK{
TBEPJOro Tijla 3a JOIMOMOrOI0 YHCENbHUX AITOPUTMIB, SKHH i3 3BUYAHHOI
TIPOLIEIYPH TIEPETBOPUBCS Ha 3arajibHUN METOJ YHCENbHOTO PO3B’SI3yBaHHS
nudepeHIiaabHOro piBHIHHS ab0 cucTeMu qudepeHIiaIbHuX PiBHIHb.

Ilepmmii eranm KOMI'FOTEPHOIO MOJENIOBaHHSA BKJIIOYAE€ CTBOPEHHS
rpagiuHOi MoOzeNni JOCTIJDKYBaHOI JeTalli B NPOrpaMHOMY KOMIUIEKCI
SolidWorks. Ha npyromy erari 10 Mojiesti 3aCTOCOBYIOTh IIPOrPaMHUI MO-
nyabs SolidWorks Simulation.
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[Tpu Bukopucranni MCE Monens miuThCs Ha Malli YaCTHHHU (CTBOPEH-
HS CITKM) 3 NPOCTUMH (GopMaMH (EIEeMEHTH), SIKi €PEKTUBHO CIIPOLIYIOTh
ckiaanHy 3amady. Ilpu 1pomy mporpamHe 3abesmeueHHs SolidWorks
Simulation, BpaxoByrouu 3'€THaAHHS MiX €I€MEHTaMH, po3po0IIsie piBHIHHS,
SIKi ITOB'SI3YIOTH PEaKIlilo 3 BJIACTHBICTIO MaTepialy, OOMEXEHHsSIM i HaBaH-
TakeHHsM. [Ticist 11bOoro, yropsIKOBYBaBIIHM PIBHSHHSI Y BEJTUKY CHCTEMY
CHUTBHUX anreOpaiyHuX PiBHSIHB, 3HAXOSTHCS HEBIIOMI.

[Tpu npoBeaeHHI CTaTUYHOrO aHAJII3y MOJEN Ha3HAYaloTh MaTepial je-
TaJi; BBOAATH OOMEXEHHS, NI03HAYAI0Th KOHTAKTHI MOBEPXHI M XapaKkTepu-
CTHKH KOHTAKTY; MPHUKJIAIAI0Th HaBaHTa)KEHHS; CTBOPIOIOTH CITKY B MOAEINI
Ta BUKOHYIOTH PO3pPaxyHOK. Pe3ynbTaToM CTaTMYHOro aHallizy €: Hampy-
KEHHsS (EKBIBaJICHTHI, TOJIOBHI, HOPMajlbHI ¥ JIOTHYHIi), TNepeMillleHHs
BY3JIIB JIeTani; aedopMaltii, peakilii, 3aracu MiI[HOCTI.

Mertoto pobOTH CTaBMIIOCH JOCIIKEHHS (IIaHIsl 3aHFOI'0 MOCTa aBTO-
Mo0inst MA3-509 (crans 45X), 3 MOXKIIMBICTIO 3aMiHM IaHOTO MaTepiaiy Ha
IemeBmui - crais 20.

3 6i0miorexn SolidWorks BuGpani crans DIN 1,7006 (46Cr2) - anasnor
crami 45X, ta AISI 1020 - ananor crami 20, 3 TpaHMISIMH MIIHOCTI Ha
posztar 900,000 MITa i 420,507 MIla BignosinHo. [Tapamerpu ciTku:

- IKICTh — BUCOKA;

- po3mip enemeHty 7,15676 Mwm;

- nomyck 0,357838 mm;

- BChOT0 BY31iB 35461;

- BChoro enemenTis 21330;

- MaKCUMAJIBHE CITiBBiTHOIICHHS cTOpiH 17,226.

Bcranosieno, mo npu mkaii aepopmarii 415,418 By3noBi HanpyXeHHs
Von Mises, nepemimennst URES i nedopmauis ESTRN mis daanns 3i
cram 40X cknagarots 191,871 MIIa, 0,045 mm 1 0,00046 MM BiZIOBiIHO, a
s cram 20 — 190,818 MIla, 0,047 mm 1 0,00049 MM BiAmoBigHO, TOOTO B
000X BUMNAAKAaX HE IEPEBUIIYIOTh JONMYCTUMHX 3HaueHb. [Ipn mpomy
MiHIMaIBbHUH KOe(iliEHT 3amacy MIiIHOCTi 3HaX0MuTbest y By3mi Ne 31199 i
qutst ¢manns 31 crani 40X cranoButs 3,41 , a 31 crami 20 — 1,84 (puc. 11 2).
Tob6to, y Bumaaky 3amiam ctami 40X Ha crame 20 JUis BUTOTOBJICHHS
(hmaHIIs 3amac MIITHOCTI JOCTATHI.
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TakuM YHHOM, KOMI'FOTEPHE MOJCNIOBAHHS 3 BUKOPHCTAHHAM MPO-
rpamuoro komekcy SolidWorks mo3Bossie onTumizyBaTi MaTepian aera-
Jiell y CTOPOHY €KOHOMIT BUTPAT Ha X BUTOTOBJICHHSI.

EHEPI'OPECYPCO3BEPEKEHHA NIAUIAITHUKA KOB3AHHA
KPOHHITEMHA 3ACOBAMMU SOLIDWORKS SIMULATION

O.FO. Pyoux, ooyenm, /[.A. Jlieeyvkuii, cnmydenm, XmenvHuybKuil HAYIOHAIbHUL
VHIgepcumem

Mertoro poOOTH CTaBIJIOCH €HEPropecypco30epe:KeHHS i ITHITHHKA KOB-
3aHHsI KpOHIITEHHA MOJIEPHI30BAHOT'O ITOBOPOTHOTO cTeHy Mozeni 801-9 mis
i ipo30upanHs Kopobok nepenad aBToMoOuTiB 311 1 MA3: 3MeHIIICHHS HaBaH-
Ta)KEHHS Ha ITi/IUITHYUK MPU3BENIE /10 IMiIBUIIEHHS H10T0 KUBYYOCTi.

Jl1s BU3Ha4YeHHsI XapaKTepy Halpy>KeHb B 30HI KOHTAKTY MiAMIMITHUKA 3
TIOBEPXHEIO TTOBOPOTHOI OCi Ta OLIHKM Aedopmaniil (mepeMilieHb) KpoH-
mITeiHa BUKOPHUCTAIM MPHUKIAJAHUHA TporpaMuuid komrmiekc SolidWorks i,
30KpeMa, Horo Moayis it po3paxyHkiB SolidWorks Simulation [1].

SolidWorks Simulation 103Bossie MPOBOAUTH ONTUMI3ALiF0 KOHCTPYKIIii
3a KpUTEpisAMH MiHiMi3allii/MakcuMizamii Macu, 00'eMy, BIACHHX YacToOT 1
KPUTUYHOI CHIIM; IMITyBaTH JedopMalifo KOHCTPYKILii 3 ypaxyBaHHSIM
HEJIIHIHHOCTI; MOZENIOBATH e(QEeKT MaJiHHSI KOHCTPYKHii Ta HPOBOJUTH
BTOMHHMH po3paxyHOK. CHupaioynch Ha pe3ylbTaTd ONTHUMI3alii MOXHa
3pOOUTH KOHCTPYKINIO MIIHINIOK Ta JIETHIOK, TOOTO EKOHOMIYHO
BUTIHINIOK (YHHUKHEHHS HENOTpPiOHMX BHUTpaT Ha 3aiiBUil MaTepiai) Ta
MIPaKTHYHIIIOKO.
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SolidWorks Simulation mis ¢popMyBaHHSI po3paXxyHKOBOI MOJIEIi BHKO-
pucroBye reomerpuuHy Mmozenb SolidWorks, a 1 mpoBeneHHs aHamizy
3aCTOCOBYE METO]T CKIHUCHHHX CJICMCHTIB.

OcHOBHa i€l METOJy CKIHYEHHUX EJIEMEHTIB IOJISIra€ y TOMY, IO
Oynp-siKy Oe3nmepepBHY BelIWYMHY (HampyXeHHs, aedopMariio, Ie-
PEMILIEHHS TOI0) MOXHA alPOKCUMYBATH JTUCKPETHOIO MOJIEILIIO, sika Oy-
JyeThCsl Ha Oe3J1ivi KyCKOBO-HenepepBHUX (YHKIIIH, BU3HAUEHNX Ha KiHIIe-
BOMY YHCIIi TTi100JIacTeH.

[Tpu MonenroBaHHI CTBOpIOBajacs reOMETpHYHA MOJENb KPOHIITEHHa,
MOTIM BBOJMIIUCS BJIACTHBOCTI Martepiany, 3 SKOro BiH BHIOTOBJICHUH

(crans DIN 1.7045, o, = 670 MIIa). Iicns usoro 3anasanacs o6macts
HaBaHTaXeHHA (HOopManbHa cwia F = 7850 H), BusHauammcs KOHTaKTHi
B3a€EMOJIii, CTBOpIOBajacsi CKiHUCHHO-EJIEMEHTHa MOJEIb CHCTEMH
(puc. 1,a). Hactynaum eramoM Oyno pilieHHs MOCTaBJEeHOI 3anadi Ta
BH3HAYCHHS 3aI1aCy MIIIHOCTI KOHCTPYKIII.

a
Pucynoxk 1 — CkiHueHHO-eJIeMEHTHa CiTKa MOJIeJi KPOHIITeHa
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Pucynok 2 — Po3nozin 3amacy MillHOCTi y KpOHIITEHH1

IIpu aHamizi pe3y’abTaTiB MOJCIIOBAHHS CTaHMAPTHOTO KPOHIITEHHA
BCTaHOBJICHO, IO JaHA KOHCTPYKIIS MAa€ 3aBUIICHUIA 3amac MiIHOCTI
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(puc. 2, a), sKMif Ma€ HEPIBHOMIPHHH XapakTep pPO3MOALTY MO BCiil aerairi.
Tomy mnpuiiHsiTo pimeHHs Moanu(iKyBaTH CTaHAAPTHUHA KpPOHIITEHH,
30epiraloun Horo NMpHeAHYBaJIbHI PO3MIPH Ta 3MIHIOIOYHM TUIBKH PO3MipH
pedep xopcerkocrti (puc. 1, 0).

TakuMm 9MHOM, HOBa KOHCTPYKIIiS BOJIO/II€ JJOCTATHIM 3aIlacoOM MIITHOCTI
(miHiManbHUH KoedinieHT 3amacy minHocti k = 15, ToO6TO MOXIHMBE TO-
naneine MomudikyBanns). OnruMizamnis KOHCTPYKIIi KpOHIITEHHa I03BO-
Juia MOHU3UTH Macy MeTaly [uid Horo BUroroBineHHs 3 71,6981 no
51,1544 kr, mo Befe 1O iCTOTHOI €KOHOMII HOro cOOiBapTOCTI Ta ITiJBU-
IIEHHS JOBIOBIYHOCTI ITiIIIUITHUKA KOB3aHHSI.
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