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ITpoBeneHo nOCHiIKEHHS HAIPYKEHO-Ae()OPMOBAHOTO CTaHy rOJIOBHOI OAJIKH MOCTOBOTO KpaHy 3a JOTIOMOTOIO 3a-
crocyBanHs 3D mopmemroBanHA. [ DOCHIIHKEHHS BHHUKAIOYMX HANPYKEHb ITiJ Yac MEpeMIMIeHHS BaHTaXiB Pi3HOI
MacH, Oyna moOymoBana 3D Moens roJoBHOI OaIKi MOCTOBOTO KpaHa 3a foromororo nporpamu SolidWorks. s mo-
JIeNb TOBHICTIO MOBTOPIOE 33 KOHCTPYKTHBHHUMHM NapaMETPaMH OPHTiHAIBHY OajlKy MOCTOBOTO EKJIEKTHYHOTO KpaHa
BaHTAXKOMITHOMHICTIO 5 TOH 3 IpoisoToM 22,5 MeTpa. MaTepian BUTOTOBJICHHS TOJIOBHOI Oallkh MOCTOBOTO KpaHa
Ct09I'2C. Bynu 3anaHi rpaHUYHI YMOBHU IO 3aKPIIUICHHIO OaliKy 3 JOJAaTKOM CHJI BiJl BAHTAXKHOTO Bi3Ka 3 BaHTaXEM,
IO MEePEeMILIYEThCSI IO peiiKax YKPIMJIGHNX Ha BepXHbOMY mosici Oayku. Takoxk Oyiv BU3HA4YECHI HANPYXKESHHS B MicCIl
KpiIJIeHHs IaTYUKIB IPU MepeMillieHHi Bi3ka 3 BanTaxeM Macoro 500, 800 ta 1800 kr. Ilicis uporo 0yino mpocTexeHo
PO3IOJIINT HAaBaHTaKEHb 10 TOJIOBHIH Oalli Py NepeMillleHH] Bi3Ka B3J0BX BCi€l TOBKHHU OalIKu.

KurouoBi ciioBa: 0aska, HAPy»KCHHs, BAHTaX, BI30K, MOCTOBHUI KpaH, HABAHTa)KCHHSI.

AKTYAJIBHICTb POBOTHU. IuTencuBHe BmnpoBa-
JDKeHHST MeXaHi3allii TpaHCHOPTHUX 1 BaHTaXHO-
PO3BaHTaXyBaIEHUX pOOIT HA BUPOOHUITBI Ta B OyIiB-
HUITBI CIIpHs€ 3pOCTAIOUill 3aMiHiI PYYHOI mparli, mpu
BUKOHAHHI OCHOBHHX 1 JOMOMDKHHX BHPOOHWYHX OIe-
pauiii Ha MexaHi30BaHy.

Ha cy4yacHux BUpOOHMYMX IMiANPUEMCTBAX Ta B Me-
TaTypriiHOT TPOMUCIIOBOCTI, MiJHOMHO-TPAHCIIOPTHE
o0JaiHaHHS B)KE BUKOPHCTOBYETHCS HE SIK JIOTIOMIXKHE,
a SIK HeBiJ'€eMHa YacTMHA OCHOBHOTIO, IO IIPAallO€ B
€MUHOMY TeXHOJOTiuHOMY KoMmIutekci [1]. Korerpyxkirist
1 TEXHIYHA XapaKTEPUCTHUKA TAKUX MAIIWH BH3HAYAIOTh-
csl MPU3HAYECHHSIM 1 BUPOOHMYMM LUKJIOM TEXHOJIOTiY-
Horo npouecy [2]. Ock YoMy, MOCTOBI KpaHHU SIBIISIOTH-
¢ HaWOLIBPII 3aCTOCOBYBAaHMMH BaHTAXKOIIiTHOMHUMH
MallMHAMH B yYMOBaX Cy4acHOTO BHPOOHHWITBA, a 3a-
Oe3medeHHs X HaAilHOL 1 Oe3mepebiitHoi poboTH SBIS-
€THCSI IOCUTH aKTyalbHOO 3a1a4ero [3, 4].

B TenepimHuii 4yac JOCHTh CYTTEBO 3MIHHIIUCS
KOHCTPYKTUBHI (hOpMHU 0araThOX METajJeBHX KPaHOBUX
KOHCTpyKIi#t [5—7]. Tlomykn NUIAXiB 3HIDKEHHS Bard, a
TaKOX BapTOCTI KOHCTPYKLIM NpH OJHOYACHOMY IIO-
JNIIeHHi X SKOCTi, MPHBEIH IO INMHPOKOTO BIIPOBA-
JOKEHHSI JIUCTOBMX KOPOOYAacTHMX KOHCTPYKLIHM 3aMiCTh
IpaTyacTuX. A B IpaT4acTHX A0 3HAYHOTO 301IBIICHHS
3aMKHYTHX TpyO4acTux npodinis [8].

Hamnpy>xeHHs1, Ki BUHUKAIOTh B METAIOKOHCTPYKIIi-
SIX TiJ] 9ac 3[IHCHEHHS TEXHOJIOTIYHUX OIEpalliil TAKUX
SK TiIAOM, OIyCKaHHS Ta TEPEeMIIIeHHS BaHTAXy IO
MOCTy KpaHa BaHTa)KHUM Bi3KOM, IPU3BOJATE 10 Jede-
KTiB B CTpykTypi Metamy [9, 10]. IIi medextu
3’ABISIFOTECSA Yy BHUTJIAAI MIKPOTPIIIMH 1 TPIIIMH Ta BU-
THHIB B METAIOKOHCTPYKIIii kpana [11, 12].

UMHHHKY, SIKI TPU3BOAATH 0 BUHUKHEHHS CHII Iie-
pekocy i pyHHyBaHHS OKPEMHX BY3JIiB METaJIOKOHCT-
PYKIi#, TaKKUX SIK KiHIIEBi Ta TOJIOBHI Oaiku, OyJu po3r-
nstiHyTI B podori [13]. 3anponoHoBaHi AeKiibKa METOIB
MOJIMIIEHHS POOOTH KPAaHOBUX METAJEBUX KOHCTPYK-
miii. A came, 3aCTOCYBaHHS TiIPOAMHAMIYHUX Ta TiIpPO-

CTaTHYHHMX TNPHBOMAIB B MEXaHI3MaxX IEPEeCcyBaHHSA Ta
MIOBOPOTY KpaHiB. TakoX BIPOBAIKCHHS B METAJIEBUX
KOHCTPYKIIAX HOBUX KapOilo-iHITPiXOYTBOPIOIOUHX
CIUTABiB 3aJi3a 3 MOKa3HUKaMHU TPaHHULI TEKYyIOCTi B 4—5
pasiB Oinpmmu, HiXK Ct3. BripoBa/KeHHS Ha 3aBOJax-
BUPOOHMKAX OCTaHHIX JOCII/DKEHb B Trally3i Jia3epHOi
TeXHIKH. BripoBa/keHHsI BUCOKOMIIIHUX OOJTIB Ta ene-
KTPO3aKJIEeNOK ISl 3’€IHAHHS TOJIOBHUX 1 KiHLEBHX Oa-
nok. Takox B Iiii poOOTI CKa3aHO, IO I[i METOAM IO-
Jminmark poOOTy KPaHOBHX METAJICBUX KOHCTPYKIIIH.
Ane He HaBeJIEHO MOPIBHSHHS MIKOBHX HAIIPYXEHb B
METAJIOKOHCTPYKIAX KPaHIiB il Yac 3aCTOCYBaHHS
JEIKUX METOIIB.

JlocmipKeHHsT KIHIIEBO-EJIEMEHTHOI MOJIEN METaIo-
KOHCTPYKIIIi MOCTOBOTO KpaHa i CTATUYHUN aHaJi3 Me-
TOJIOM KiHIIEBUX €JIEMEHTIB Ul OTPUMAaHHS Halpy>KeH-
HS B HEOE3MEUHIl TOUII METaJIOKOHCTPYKIII PO3TIISIHY-
TO B poborax [14, 15]. 3a HOMTOMOro0 OPTOTOHATIEHOTO
JM3aliHy 3MOJICJIbOBaHI BHUIIAJKOBI BEJIMYMHU HaIpy-
JKeHb B HeOe3meuHild Touri. Po3po0ieHo HOBUiI MeTOx
TOYHOTO KUIBKICHOTO aHali3y 1 MPOSKTYBaHHS METajio-
KOHCTPYKLIT MOCTOBOTO KpaHa. Takox aBTOpH CTBEp-
JUKYIOTh IO PO3POOJICHHH HHUMH METOJI MOXKE 3HAYHO
CKOPOTHTH BHUTPAaTH HA MPOEKTYBaHHS MOCTOBOTO Kpa-
Ha, aJie He BKa3YIOTh TOYHI JlaHi 3MEHIIEHUX BUTpAT.

B poborti [16] 3anporoHOBaHO CTPYKTYPY MYJBTH-
JMCIUILTIHAPHOT OoNTHMI3alii MocToBoro kpana. [Ipen-
CTaBJICHO JOCII/DKEHHS MYJIbTHIUCLIUILTIHAPHOI TEXHO-
JoTii IPOEKTYBaHHs KpaHiB. BcTaHOBIEHO oNTHMAalBHY
MaTeMaTHYHy MOJENb KpaHa JUII ONTUMI3aIlii Horo Me-
TAJIOKOHCTPYKIIil. TakoX € CTBEp/PKEHHS, 10 CTPYKTY-
pa MyNbTHAICHIIUTIHAPHOI ONTHMi3amii MOCTOBOTO Kpa-
Ha 3a JOMOMOTOK0 KiHIIEBO-EJIEMEHTHOTO aHaTi3y 1 Ju-
HaMI4HOTO MOJEJTIIOBaHHSI, MOXXE 3a0e3MeUnTH KOpPCT-
KiCTh METaJIOKOHCTPYKIii, IO JI03BOJINTH BHTPUMATH
BHHMKAIOYi B Hilf Hanpy)xeHHs. Tak caMo 1sl CTPYKTypa
MYJBTHIUCIHMIDTIHAPHOT ONTUMI3amii 30iIbIIye Mil-
HICTB 1 IHIII XapaKTepUCTUKH KpaHa. Pe3ynbrarn gocii-
JUKEHHS TTOKa3YI0Th, 10 ONTHMI3allisl METAJIOKOHCTPYK-
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1ii MO’ke 3HAYHO 3HU3WTH 3arajbHy Macy KpaHa. 3MeH-
IIeHHS MacH KpaHa TpH3Beae N0 €KOHOMil KOIITiB Ha
fforo BUpPOOHUNTBI. AJle eKCIepUMEHTaIbHE OCTi-
IokeHHs Oyno mpoBeneHo Tinbku Ha 3D mopmeni mocTo-
BoTro Kpana. JlocmimpkeHb HA MOCTOBOMY KpaHi OyIb-
SIKOTO BHPOOHMYOTO MiIMPUEMCTBA B PEalbHIX YMOBax
He OyJI0 POBEEHO.

Onrtumizanisi METaNOKOHCTPYKIII KpaHa 3i 3Bape-
HOIO KOPOOYAcTOIO CEeKIi€lo OaKu po3risiHyTa B poOoTi
[17]. Onrumizauis MeTaNTOKOHCTPYKIi 3AiHCHIOETHCS
LIUISIXOM 3MIHM PO3MIpiB CeKIii OajKy KpaHa, a TaKoX
MOJIOKEHHSM BaHTa)KHOTO Bi3ka Ha Oanmi. Ilei crmoci6
BKITIOYA€ TOPIBHSAHHA ICHYIOUMX aHAIITHYHUX Pe3yiIb-
TaTiB 3 JaHUMH, OTPIMAHUMH 32 JIOMIOMOTOI0 IIPOTPaM-
HOro 3a0e3MedeHHs I aHaji3y METOAOM KiHIIEBHX
eneMeHTiB i MozemoBaHHsI. OCHOBHa yBara B poOoTi
MPUAUIAEThCS MOTU(IKAIl ICHYI0901 METaIOKOHCTPYK-
il KpaHa. 3MEHIIYIOTHCS PO3MIpPH IONIEPEYHOro Iepe-
pi3y Gayiku KpaHa il MiHiMi3alil BUKOPUCTaHHS Mare-
piany mpu Horo BUTOTOBIICHHI, IO 3HIKYE HOro Bap-
TicTh. [Ipu po3pobIi MEeTOI0IOrIT KIHI[CBHX €IEMEHTIB
Opajnmcsi 10 yBard Hanpy»XeHHs 3CyBY, IOBHa nedop-
Mallis, MaKCUMaJIbHe TOJIOBHE HAIIPY>KEHHS 1 MiHIMaJIb-
HE TOJIOBHE HAIPYKCHHS JUIA ONTHMI3aIii IPOEKTy.
OnTuMizamis BKIIOYAE 3MiHY TaKUX MapaMeTpiB MeTa-
JIOKOHCTPYKIIIi, TK pO3Mip i TOBIIMHY IUTACTHH.

MonepHizoBaHa Oanka, e)eKTHBHA 3 TOUKH 30py Te-
XHIKH TIPOSKTYBaHHS i MiATBEpPIKCHA SK CKOHOMidHA
3aBIKU 3HIDKEHHIO ii Barm Ha 8,39% B MOpIBHSIHHI 3
ICHYIOUOI0 KOHCTPYKIi€l0. AJle iHII METOJH ONTHMi3a-
i1 METAJOKOHCTPYKLII KpaHa B poOOTi HE PO3IIISHYTO.

AHaTITHYHUH pO3paxyHOK METaIOKOHCTPYKIii MOC-
TOBOTO KpaHa BHKOHAHO B poOoti [18]. Bynu BusHaueHi
MaKCHMaJIbHI HAalpyTryu BUI'MHY 1 MPOTHWHY TOJOBHOI Oa-
nky. Takoxx Oynu po3paxoBaHi HapaMeTpH 1 CTBOpeHa
MOJIeNIb KpaHa B IIpOrpaMHOMY 3abesnedeHHi. Mozensb
KpaHa Oyia IpoaHali3oBaHa 3a IOMOMOTOI0 METOIY
KIiHIIeBUX eJleMeHTiB. TiTbKH Mmicisi MpOBEACHUX Mepe-
BIPOK METAJIOKOHCTPYKIii KpaHa 3a JIONOMOTOI0 IpO-
rpaMHOTO 3a0e3NeueHHs1, Oyia BUTOTOBJIEHA HOTo J1a00-
paropHa ¢i3uuHa MOZAENb. | SIK CTBEpAXKYIOTH aBTOPH,
MOJAJbLIL JOCHKEHHsT OyAyTh NPOBOJIUTUCH Ha i
J1a00paTOPHIN MOEII.

IMix yac oy nmiteparypuux mkepen [1-18] Oynu
BUSBJIEH] €Kl IUTAHHs, AKi B JiACHMI Jac 1€ He J0C-
JipKeHi iHmuMu aptopamu. Lle 1o3Bonuio chopmyiio-
BaTH HanpsMOK JIOCHI/PKCHHS IIOJ0 peecTparii BUHUK-
HEHHSl Hampy)XeHb B METAIOKOHCTPYKIIi MOCTOBOTO
KpaHa.

Mera poboTH —  JIOCHIJDKEHHS  HaIpy>KeHO-
neOpMOBaHOTO CTaHy TOJIOBHOI OajKM MOCTOBOTO
KpaHy 3a JIOTIOMOTol0 3actocyBaHHs 3D mMozentoBaHHs.

MATEPIAJI 1 PE3YJIBTATU JOCJIKEHbD. [{ns
JIOCTI/KCHHSI BUHUKAIOYMX HANpPYXEHb IiJ Jac Iepe-
MIIIIEHHS. BaHTaXiB pi3HOI Macu, mobyayemo 3D mo-
JIelib TOJIOBHOT OaJIKi MOCTOBOTO KpaHa 3a JIOTIOMOTIOF0
nporpamu SolidWorks 2015 (puc. 1).

Jlana Mozenb MOBHICTIO MOBTOPIOE 32 KOHCTPYKTHB-
HUMHU T1apaMeTpaMd OpHTiHaJIbHY OalKy MOCTOBOTO
EKJIEKTUYHOTO KpaHa BaHTaKOIIAHOMHICTIO 5 TOH 3
[IPOJBOTOM 22,5 MeTpa, BUTOTOBJIEHOro Ha OnekcaHi-
piiicbkoMy 3aBOAI MiJHOMHO-TPAHCIIOPTHOTO YCTaTKY-
BaHHs. Marepian Burorosnennst Ct09I2C.
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Pucynok 1 — 3D mMopens rofioBHOT Oayiku
MOCTOBOT'O KpaHa

Ha puc. 1 npeacrasiaeHo:

— 1 — ymoBu kpimieHHs 6anku — (ikcoBaHa Teo-
METpis;

— 2 —ronoBHA 0anKa MOCTOBOTO KpaHa;

— 3 — TEH3OMETPHUYHUH JAaTUHK;

— 4 — BaHTaXXHUH Bi30K KpaHa;

— 5 — cuiwm, wo Ai0Th HA 0aNKy BiJ BAHTAXXHOTO
Bi3Ka 3 BaHTaKEM;

— 6 — cuna TOKIHHS BiJl BIAacHOI Baru Oajku i Ba-
HTa>KHOTO Bi3Ka;

— LT/2 — nomxuHa miepeMillleHHs] BAHTAXXHOTO Bi-
3Ka TI0 TOJIOBHIH Oaili 3 KpaiHBOTO JIBOTO B
KpaiHe IpaBe MOJIO0KCHHS.

HaBeneMo ckiamoBi OAMHUIN KOHCTPYKIIii TOJTOBHOL

0aJK1 MOCTOBOTO KpaHa.

Banka ckmagaeTbest 3 BEPXHBOTO 1 HIXKHBOTO TOSICIB,
BHYTPIIIHIX BEIMKHX 1 Mamux nmiapparm, mpodirsHOL
HOPSAMOKYTHOI TpyOM, a TakoX 3 IAYroBOi KOHCTPYKIIii,
110 3'€THY€E HIKHIN MOSIC 3 BEPXHIM CrOcOOOM 3ariyi-
KH.

3aaeMo BCi TpPaHUYHI YMOBH I10 3aKpiIUICHHIO 0al-
KM 3 JIOJaTKOM CHJI BiJI BAHTQ)XHOT'O Bi3Ka 3 BaHTaKEM,
IO MEepeMIlIyeThCs 10 pelKax YKpIIUIGHHMX Ha BepX-
HbOMY Tiosici Oamku (puc. 2). IIpuitmaemo, mo Oanka
HEpyXOMO 3aKpiIlieHa Ha 2-X OIOpax.

;_ﬁ«ﬂ?J&-}'
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Pucynok 2 — HaBanTaxeHHs 1 yMOBH
KpiIyIeHHs OaiKu

BuzHaunMo Hampy)keHHS B MICIIi KpiIUIEHHS JaT4H-
KiB IIpH MEpeMIIIeHH] Bi3ka 3 BaHTakeM Macoio 500 kr.
Takox IPOCTEKUMO PO3MO/IiJ HABAHTAXKEHHS 110 TOJIO-
BHIH Oasilli MpH TepeMileHHi Bi3ka B3JO0BXK BCi€l T0B-
JKIHA OaJIKu.
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Buninumo eramnu:
— 1 — migifom BaHTaXYy;
— 2 — mepeMileHHs BaHTa)XKHOTO Bi3Ka 3 KpaiHbO-
TO JBOTO TOJNOXKEHHS J0 HEHTPy Oamkum e
BCTaHOBJIEH] JATYHKH;
— 3 — BaHTaXHMH BI30K 3 BaHTAXKEM 3HAXOIUTHCS
B ICHTpi Oayku, Oe3mocepeIHbO HAJ JaT4hKa-
MH;
— 4 — BaHTaXHUIA BI30K MEPEMIIIYETHCS B KpaiiHe
MIpaBe TOJI0KEHHS.
[NomepemHbO MPOCTEIKUMO PO3MOALT HAIPYKEHB BiJT
CKJIaJIOBOT Bary OajKH i BAHTAXXHOTO Bi3Ka 0€3 BaHTaXKYy.
Sk 6aumMo, 110 BiJX BIACHOI Baru B CepeArHI MPOTo-
HYy, JIc BCTaHOBJICHI TEH30METpHUHI maTtuuku (puc. 3)
HaTpyKeHHs ckianaoTs 3 MIla.

von Mises (Nimm<2 (MPa)

*1

la)2

23

29
l 0o
» Npagen Texyuecrw 2827

Pucynok 3 — Micus KpirieHHsI TeH30METPUYHUX
JIATYHMKIB HA TOJIOBHI# GaJilli MOCTOBOTO KpaHa

Jami mpocTe:KUMO pO3MOIIN HANpyKEeHb NPH Mij-
foMi BaHTaxXy Macoro 500 Kr., BaHTaXHHM BI3KOM, IIIO
3HAXOJUTKCS B KpallHbOMY JiBOMY MOJIOXkeHH] (puc. 4).

von Mises |

Pucynok 4 — Iixiiom BanTaxXy Macoro 500 kr

VY cumynsmii, B MicOAxX KpiIJICHHS IATYUKIB, MU
OTpUMAIl HAIPYXEHHS B METAJOKOHCTPYKIII KpaHa
npubmzuao 7 MIla.

IlepemimienHss B royioBHiH Oanmi (puc. 5) ckianu
3,5 MM., TII0 B M&Xax JOMYyCKY.

URES (mm)
365504000
335104000
304664000

. 274104000
243764000
213264000

121804000

. 91386001

60220001
3046001
1.0006030

Pucynok 5 — TlepemimieHHst B TOJIOBHIN Oairi

Jam mpoBeneMo CHMYJIIIiI0 2-TO eTamy, MepeMi-
IEHHS BaHTAXXKHOTO Bi3Ka 3 KPaWHBOTO JIIBOTO TIOJIO-
KeHHS 10 UEHTPY Oaiku, J€ BCTAHOBICHI MATYHKH
(puc. 6). Bpaxyemo 3aK0H pO3IOAiLTY HABaHTAXKCHHS BijT
KOJIIC BAaHTa)KHOTO Bi3Ka IO TOJIOBHIHM Oaili MOCTOBOTO
KpaHa. Y CHMYIIAIil BKaXeMO HEpiBHOMIPHOCTI pO3IIO-
JIUTy HABAaHTAXXCHHS 10 JOBXHHI OaJIKH.

Yaen
Mectononoxenue X, Y, Z: (1
3navenue

Yaen
Mecrononoxenme X, Y, Z
3HaveHue:

Pucynok 6 — [lepemimmeHHs BAHTa)KHOTO Bi3Ka
IO TOJIOBHIH Oanmi

Buxonsun 3 cumyssmii pyXy BaHTaKHOTO Bi3Ka 3
BaHTa)keM Macoro 500 Kr., BiJl KpalfHBOTO JIIBOTO ITOJIO-
JKEHHS JI0 CepeMHU MPOJLOTHOTO TMEPETHHY, HAIpPY-
JKCHHS Ha JaTyhKaX 30UIbIIYIOTHCS, TOMY Bi3bMEMO
CepeIHi 3HAYCHHS, sKi ckianaTh 33 Mlla.

Jani mpoBeneMO CHUMYJISIIO HAMPYKEHOTO CTaHy
TOJIOBHOI OaJIKi, KOJIM BAaHTaKHMM Bi30K 3 BaHTAKEM
Macoto 500 Kr., 3HaXOAUTHCS B CEPENIUHI MPOJILOTHOTO
nepeTuHy (puc. 7).

Yaen
Mecrononoxenwe X, Y, Z
3Havenue

Yaen
Mecrononoxenue X, Y, Z:[9
3uavenue:

PucyHok 7 — BaHTa)XHUIA Bi30K 3 BAaHTaXXEM B CEpeANHI
HPOJBOTHOTO MEPETUHY Oanku

Jlat4nku, npu TakoMy HOJIOKEHH] BAHTaXKHOTO Bi3Ka
3 BaHTaxeM 500 KT., peecTpyIOTh HAPYXKCHHS B PO3Mi-
pi 65 Mlla, a mnikoBIi HamnpyXeHHs CKJIaJal0Th
74 Mlla.

Jami po3risiHeMO CHMYJISIIIO M Yac migiiomy Ta
nepemiiieHHs Bantaxy macoro 800 kr. (puc. 8).

u
I o

L 8s
L1
. b2
L 50
. 68
-

. a5

183
2
0

— P Npeaen Tesysece
Pucynox 8 — Po3nozin HaBaHTa)KeHHS 1 HAIIPY>KeHHS
Ha Oaui npu miaiomi BaHTaxKy Macoro 800 xr
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Po3mozin HaBaHTaXXEHHSA NPOXOIHUTH 3a TAKUM JKE
MIPUHIIAIIOM III0 i B PO3TJISTHYTHX BUIIE BapiaHTax. Mak-
CHUMalTbHI HalpyKEeHHS BUHUKAIOTh B MICHi KPIiTUICHHS
KiHIIEBHH i TOJIOBHOI OAJIKA MOCTOBOTO KpaHa.

VY Micix BuMipy (e OynmM BCTaHOBIEHI TEH301aT-
YHKH) TKOB1 Hanpy>keHHs ckianu 74 Mlla.

3aBepLIaJIbHUM €TaloM MPOBEJICHHS EKCIIEPUMEHTY
Oyna cuUMyJsilis MiAHOMY Ta HEpPEeMIleHHS BaHTAXKY
Macoro 1800 xr. (puc. 9).

I;
I A R A A I e

. m

P Npeaen Tegyuecre 2827

Pucynok 9 — Po3noaiseHHst HaBaHTa)XEHHs BiJl MacH
BaHTaxy 1800 kr

HanpysxeHHs, 10 BUHUKAIOTh B MiCI[i BUMIPIOBaHHS
nopisHIOIOTH 80 MITa.

[TikoBi Hampy>KeHHs], 1[0 BUHUKAIOTHh B MICISX Kpill-
JIEHHS TOJIOBHOI 1 KiHIIEBUX Oatok ckianaroth 140 MIla.
BUCHOBKU. [ocmimkeHHs HampykKeHO-IepopMoBa-
HOTO CTaHy TOJIOBHOi OalKu MOCTOBOTO KpaHy 3a JOIO-
Moroto 3D MozenmoBaHHS IPOBEICHO B TOBHOMY 00CS3i.

B noganpniomy HEoOXiZHO MPOBECTH HATYPHUH €K-
crepuMeHT. JlaHi HATYPHOTO €KCIEPUMEHTY HEOOXIIHO
MOPIBHATH 3 JaHUMHU, OTPUMaHUMHU 3a jornomoroo 3D
MO/JICTIFOBAHHS.
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Purpose. The article investigates the stress-strain state of the main girder of an overhead crane using 3D modeling.
Methodology. To study the stresses that arise when moving loads of various masses, a 3D model of the main beam of
an overhead crane was built using the SolidWorks software. This model completely repeats the design parameters of the
original beam of an electric overhead crane with a lifting capacity of 5 tons and a span of 22.5 meters. Manufacturing
material of the main girder of the St09G2S overhead crane. Boundary conditions are set for securing the beam with the
application of forces from a freight carriage with a load along the rails fixed on the upper chord of the beam. The stress-
es were also determined at the place of attachment of the sensors when moving the trolley with a load of 500, 800 and
1800 kg. After that, the distribution of loads along the main beam was traced when the carriage moved along the entire
length of the beam. Results. A simulation of the second stage was carried out, moving the load cart from the extreme
left position to the center of the beam, where the sensors are installed. During the simulation of the second stage, the
law of distribution of the load from the wheels of the truck trolley along the main beam of the overhead crane was taken
into account. The simulation also indicated the uneven distribution of the load along the length of the beam.
Based on the simulation of the movement of a load trolley with a load of 500 kg, from the extreme left position to the
middle of the span, the stresses arising in the main girder of the overhead crane were determined. Originality. A simu-
lation was considered during lifting and moving a load weighing 800 kg. The distribution of the load was carried out
according to the same principle as in the above options. The maximum stresses occurred at the point of attachment of
the final and main girders of the overhead crane. At the measurement points, the peak stresses were 74 MPa. The final
stage of the experiment was the simulation of lifting and moving a load weighing 1800 kg. The stresses at the measure-
ment site were 80 MPa. Peak stresses arising at the attachment points of the main and end beams were 140 MPa. Prac-
tical value. The obtained results of 3D modeling can be taken into account in the design and manufacture of the over-
head crane metal structure. Conclusions. The study of the stress-strain state of the main girder of an overhead crane
using 3D modeling was carried out in full. In the future, it is necessary to conduct a full-scale experiment. The data of
the field experiment must be compared with the data obtained using 3D modeling.

Key words: beam, tension, cargo, trolley, overhead crane, load.
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