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Anomauyin — y PpoOOTI NLJIAXOM TEOPETHYHOrO MAOCITiIKEHHS
OTPUMAHI 3aJIeKHOCTI /i1 BUSHAYEHHS JTHHAMIYHUX XaPaKTePUCTUK
HABAHTAKYBAJHHOI MAIIIMHH.

Knwuosi cnosa — nuHaAMiYHAa CHUCTEMa, BAHTAK03aAXBATHHUH Op-
ras, audepeHuiajibHe piBHAHHA PYXY.

Ilocmanoska  npobaemu. JIns  HaBaHTaXyBaJbHO-PO3BAHTAXKY-
BAJIbHUX POOIT Ta CKJIAAyBaHHSA MPOJYKI[li BUKOPUCTOBYIOTh Cy4acHI MiJi-
HOMHO-TpaHCHIOPTHI MamuHu. Ha cbOro/iH1 MUpoOKe 3aCTOCYBaHHS Ha Ha-
BAHTA)XXYBaJIbHO-PO3BAHTAXKYBAIILHUX POOOTaX CUIbCHKOTOCIOIaPCHKOTO
BUPOOHUIITBA 3HAXOMSTh YHIBEpCadbHI MAIIMHU, TOJIOBHUM €JIEMEHTOM
AKUX € 3MIHHUW BaHTa)K03aXBaTHUN OpraH. XapaKTePUCTUKU JTUHAMIYHUX
MpOIIECIB MiJ 4Yac MIAAOMY BaHTAXy ICTOTHO BIUIMBAIOTh HA €JIIEMEHTHU
KOHCTPYKIIIi MalllMHH, 1, Y KIHIEBOMY MIJCYMKY, Ha MPOJYKTHUBHICTh Ma-
muHU. ToMy TOCHIKeHHS BIUTMBY MaTeplailiB BaHTa)K03aXBaTHUX OPTraHiB
HaBaHTaKyBaJIbHO-PO3BAHTAKYBAJIIbHUX MAIIIMH € aKTyaJIbHUM.

Ananiz ocmannix Oocniodcens. BaHTaxko3axBaTHI 3acO0M TMOBHHHI
BI/IMOB1IATH BUMOTaM CTaHAApTiB a00 TEXHIYHUX YMOB Ha BUPOOU KOHKpeE-
THUX TUMIB, OyAIBEIILHUX HOPM 1 MPaBUJI, CHCTEMHU CTaHAAPTIB MO Oe3merri
mpairi, MpaBujaM Oe3MeYHOi eKCITyaTallli BaHTa)XOMIIMOMHHUX KpaHiB.
KoncTpykinii By3iB 1 AeTaneil BaHTaX03aXBaTHUX 3aCO01B MMOBUHHI BIIO-
BiJJaTH BUMOTaM PEMOHTONPHUAATHOCT] i MPUHILIMIY B3a€EMO3aMiHHOCTI; Ba-
HTa)K03aXBaTH1 3acOO0M MOBUHHI OyTH 3aXUIIEH] BiJ] KOPO3ii NUISIXOM HaHe-
CEHHS Ha 1XHIO MOBEPXHIO JIako(hapOOBUX, METalIeBUX a00 HEMETaIYHUX
(opraHivyHMX) TMOKPUTTIB. AJie BIUIUB CYY4aCHHUX MaTepialiB Ta iX MOKPHT-
TiB, 3 SIKUX BUTOTOBJISIFOTh BAHTA)K03aXBaTHI OpraHu, Ha poOOTY BaHTaXo-
MIJAOMHUX MAalllMH BUBYEHUM Ta OCBITICHUN B JIITEpATypHUX JKepeliax
HEJIOCTaTHLO. Mali’ke MOBHICTIO BIJICYTH1 JOCIHIKEHHS MTOBEAIHKH BaHTa-
’K03aXBATHUX OPraHiB IiJ Yac MyCKY.

Dopmyntosanns yineti cmammi. JIOCIKEHHS TUHAMIKA poOOTH Ba-
HTQXXOMITAOMHUX MEXaHI3MIB 13 3MIHHUMH MMapaMeTpamMu MPOBOIUIUCS
HayKOBISIMU HAaIlllOHAJbHUX YHIBEPCUTETIB, 30kpemMa JIbBiBCchkuM Hairio-
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HaJIBHUM yHiBepcuTeToM [6]. Aste Garato muTaHb Iie HE BHUpimieHi. Merta
CTaTTI — JOCHIANTH 3aJIEKHOCT1 BIUIMBY Cy4YaCHUX MaTepiaiiB BaHTaXK03aX-
BATHUX OPraHiB HAa TEXHOJOriuHWUM mpouec. [I[puuoMy BOHM MOBHHHI 3a-
0e3neynTH HaAiiiHy Ta HeOe3neuHy poOoTy 1, y KIHIIEBOMY MIICYMKY, 3a-
JaHy BaHTAaXKOMIIHOMHICTh MAIIMHHU.

OcHnoena yacmuna. BantaxonigiiManbHl KpaHU HAJIeKaTh JI0 yCTa-
TKYBaHHS MIJBUILEHOI HEOE3MEKH, y 3B'SI3Ky 3 YUM BCTAHOBIIEHO OCOOJIH-
BUM Jep>KaBHUM HArJsA 3a iX eKCIUTyaTalli€lo, 371MCHIOBAaHUN OpraHamu
Hepxnarnsnoxopournpaiii. [le Bumarae oco6iuBoi yBaru 10 poOOTH BCiX
CKJIQJIOBUX €JIEMEHTIB KpaHiB, OCOOJMBO BaHTa)K03aXBaTHHUX 3ac001B, SK
HalOUIbII BIAMOBIANBHUX 33 POOOTY BCi€l MallIMH.

VYHiBepcalibHa MalllMHA JJI1 HABAHTa)KYBaJIbHO-PO3BaHTAXYBaJTbHUX
poOIT sBIsE€ COOOI0 CKIAAHY AMHAMIYHY CUCTEMY, Y SIKIM BHUSIBISIOTHCS K
JHIMHI, TaK 1 HEAIHIAHI (aKkTopH, 3aBASKA YOMY AW(epeHIialbHl PiBHSH-
HA pyXy MiJ Yac MyCKy MPUBOJA € y 3arajibHOMY BUIJISIJII HENIHIMHUMHU 1
JUISL CIIPOILEHHS AWMHAMIYHUX JOCHIIKEHb 3pOOMMO s JOMYIIEHb, SIKi
CIPOIIYIOTh PO3PAXyHKH Ta MaJIO BIUIMBAIOTh HA TOYHICTh OTPUMAHUX pe-
3ysbTaTiB [1].

[lin yac BUKOHAHHS HaBaHTAXyBaJIbHO-PO3BAHTAXKYBAJIBHUX POOIT
Ta CKJaJyBaHHS MPOAYKIII B MpoIeci poOoYoro MUKy BUHUKAIOTH JIMHA-
MIYH1 HaBaHTaX€HHSI. BOHM BHHUKAIOTH K I Yac MyCKy, Tak 1 IiJ dac
raJlbMyBaHHS BaHTaXy, LI0 OMYCKA€TbCS NPU CKJIATyBaHHI MPOJYKIIi.
[IpuyoMy 111 [MHAMIYHI HaBaHTAXEHHS 3HAYHO 3aJie’KaTh BiJI TOTO, B KUK
CIoC10 BUKOHYETHCS MIAHOMY BaHTAXKY — «3 Baru» ado «3 MiIXBaTOM.

[Ipu HaBaHTa)KE€HH1 «3 Barm» MPUITYCKAETHCA, 10 BAaHTAX BXKE MiJI-
HATUH 1 CTaTUYHE HABAaHTA)KCHHS HA MIIMOMHHMI MOJIICIIACT JOPIBHIOE Basl
BaHTaxy Q.. Cyma cratmunoro Q. Ta muHaMidyHOTO F,;; HaBaHTa)KEHHS €
(YHKIIIEI0 HAJUTUIIIKOBOTO PYXOMOTO 3ycuiuis Fy,;, ke 3amexuTh Bl Xa-

paKTepy MOro 3MiHEHHS B 4Yaci t Ta JKOPCTKOCTI OMOPHOI KOHCTPYKIii K,
100TO Fppiy = T (1, K).

3Biacu
F = QC + FIH’IH’ (1)
a IMHAMIYHUM Koe]IieHT
K=t =142, (2)
Q. Q.

[Ipu BapiaHTiI HABaHTAXKEHHS «3 MM1JIXBATOM» MPUMYCKAETHCS, 110 Ba-
HT@X 3HAXOAUTHCS Ha OyAb-AKIA TUIOMIAJI, KaHATH MPOBUCAIOTH 1 B IIIO
MHTh HAaBaHTA)KCHHS Ha BaHTa)KO3aXBAaTHUM OpraH 1 IMOJICHACT JOPIBHIOE
Hynt0. /[MHaMiyHe HaBaHTa)XEHHSI BUHUKAE B MEP10JI, KOJIU JI0 KAHATHOIO
MOJIiCIIACTa Ta BAHTAXK03aXBATHOTO OPraHy, sIKl pyXarThCs 3 HOMIHAIBHOIO
IIBUJIKICTIO MIANOMY BaHTaxy V,, OyJie MUTTEBO MPUKJIAJEHA Bara BaHTa-
KY.

HapanTtaxennst F Takox Oyne MTOpIBHIOBATH CyMi CTaTUYHOTO HaBa-
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HTaXeHHS Q. Ta AUHAMIYHOTO F 4, K€ B I[bOMY BUIIAIKY 3aJCKHUTh BiJ
IMIBUJKOCTI MIAAOMY Ta JKOPCTKOCTI ONOPHOI KOHCTPYKIii, TOOTO
Fam = T (Vs K).

TakuM 4MHOM, TAaKOX K 1 B NMEPIIOMY BapiaHTI CyMa HaBaHTAXKEHb
Oyne nopiBHtoBatu F = Q. + F, @ mTuHAMIYHMIA KOSPIIIEHT

F F
K, =—=14—2u 3
0 Qc Qc ( )

JlunaMiuH1 HaBaHTaXXEHHS BPAaXOBYIOTh MPHU Psil JOMYIIEHb, SIKi
CIPOILYIOTh PO3PaXyHKH W Majo BIUIMBAIOTh HA TOYHICTh OTPUMAHUX pe-
3yNbTATIB.

Y OinbmiocTi BUMANKIB MPU  MPOBEJACHHI HaBaHTaXYBaJbHO-
PO3BaHTAXKYBAJIbHUX POOIT Ta CKIAAyBaHHS MPOAYKIIII 3yCTPIYA€EThCS JPY-
Uil BapiaHT HaBaHTAXKECHHS — 3 MiAXBaTOM. BaHTa)ko3axBaTHi 3aco0H, SK 1
HIII1 CKJIAIOB1 MAIIMH MalOTh CBOI MPYKHI XapaKTEPUCTUKU. 3 MOSABOIO HO-
BHUX MaTepiaiiB 1 HOKPUTTIB 3MIHIOETHCS U IX JKOPCTKICTh. SIK MOKa3yrOTh
EKCIEPUMEHTH, Y IIbOMY BUIAJKY MOXKHA 3HEXTYBATH >KOPCTKICTIO OJHOTO
3 NPYXHUX €JIEMEHTIB, HAMPUKJIAJ, THYYKUX TSATOBUX OPraHiB, OCKUIbKU
AKOPCTKICTh METaJOKOHCTPYKIIIN BaHTaXHUX MAIllUH BHINE 32 >KOPCTKICTh
KaHaTiB a00 naHioriB. [lpuuoMy KoJMBaHHS THYYKHX TSTOBUX OpraHiB 3a-
BJISIK BEJIMKOMY BHYTPIIITHBOMY TEPTIO KAHATIB Ta JIAHIIOT1B CUCTEMU TO-
JIICTIACTIB IIBUJKO 3aTyXarOTh.

OTxe, MOXKHA BPaXOBYBATH TUIBKH >KOPCTKICTh KOHCTPYKIIi HaBaH-
Ta)KyBaJbHO-PO3BAHTAXXYBAJIBHO1 MAIlIMHU, TOOTO Macy MalluHu M, Ta Ba-
HTaXy M, pO3MISIaTH K oaHy Macy (puc. 1). Lle moBHICTIO BiIIOBIA€E BU-
MajKy, KOJU BaHTaX MIAHATUNA poOOYHUM OPraHOM MAIIWHHU.

[Iponiec migiioMy BaHTaXy MNpU JTaHOMY MNPUUHATOMY NPUMYIIECHHI
MOXHa PO3IJISIIATH HACTyNHUM 4yuMHOM. Ha mepiomy etami micisi BKIIFO-
YEHHS JIBUTYHA BUOMPAETHCS cllabMHA THYYKOT'O TSTOBOrO OpraHa; Ha Japy-
roMy eTami BifIOyBa€eThCs MpyxHa AedopMallisi BCiX €JIEMEHTIB KOHCTPYK-
1111, sIKa MPOJIOBXKYETHCS 10 TUX TIp, TOKK CUja F Ha BaHTa)K03aXBaTHOMY
Oprasi 3pOCTalO4H BiJ HYJs HE cTaHe PiBHOKWO Q¢ + Qo = M,-g. Jlume mics
bOI'0 Ha TPETHOMY €Talll IOYNHAETHCS MIHOM BaHTAXY.

Z

mm b

Puc. 1. Po3paxyHkoBa cxema 0JJHOMAacOBOi CUCTEMU
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[Ipu nepemimieHH1 X,, Tpu BUOOPI c1aOMHU Macu My MaIlIUHUA KOPC-
TKIiCTIO K, KiHeTHYHA Ta MOTEHIIIiiHA eHeprii

m, .,

K=—2%,
= @

2

X

1=k, =
. ©)

Pymiiina cunna O6yne pi3Ha JJisl pI3HUX €TaliB NigioMy BaHTaxy. PiB-
HSHHS PyXy Ma€ BUTJISI
mM ’ )-(M + kM ’ x/w = F1 (6)
a oro pileHHs

vV .
X/I/l = ycm +_.Sln pt’ (7)
P

1€ Y — IPOTUH KOHCTPYKIIIT BiJl CTATUYHOT'O HABAHTAXKEHHSI, M;

V — BCTAaHOBJICHUH Yac MiHOMYy BaHTaxy, C;

P — KpyroBa 4yacToTa NOBUIbHUX KOJIUBaHb, P =

t — moTouHwmit yac, c.

OTtxe,
X, =V-Cos pt, (8)
X, =—Vvp-sin pt. (9)
JlunaMiuHe 3yCUILId, 110 Ji€ HAa BaHTa)KO3aXBaTHUW OpTaH
F=m -X=—-(Q+q)vp-sin pt. (10)
MaxcumyM Horo 6yae npu SINPt=-1
Fowmax = (Q +Q)VPp. (11)
Koedimient nuHamMidHOCTI

F
:Qc+qc+ Oun max :1+X. p:1+l.
Q.+ g g

Jana gopmMyia JoCTaTHRO MPOCTA JI1 MPAKTUYHOTO BUKOPUCTAHHS 1
B JIOCUTb JIOCTOBIpHA, X04a 1 HE BPaXOBYE BIUIMB JIPYroro eIeMeHTa xopc-
TKOCTI, SIKUW € B HasBHOCTI B cucTeMi. OTpuMaHi 3aJ€KHOCTI JO3BOJISIOTh
MPOEKTYBATH HAMO1JIbIII €KOHOMIYHI KOHCTPYKIIII 13 3aCTOCYBAHHSIM HOBUX
MarepialiiB 1 HOKPUTTIB. [ oTpuMaHHs BUpa3sy, 110 XapaKTepu3ye 3MIHY
nedopmMaliii Ipy»KHO1 JaHKHU B 4aci, HEOOX1THO 3HATU MOJIOKEHHS CUCTEMH,
IIPH SIKOMY ITOYHHAETHCS MPOIIEC ii TUHAMIYHOTO HaBaHTaXCHHS (IT0YaTKO-
Bi YMOBH) 1 XapakTep 3MIiHH 30BHIIIHIX CHII.

MakcumanpHe 3yCWIUIs, COPUMHATE MPYKHOK JIAHKOK, MalKe HE
3QJIKUTH B1J] XapaKTepy 3MIHU 30BHINIHbOI CUJIM, & BU3HAYAETHCS, FOJIOB-

(12)

0
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HUM YMHOM, MOYaTKOBUM 3HAUCHHSIM I11€1 CHIIH.

CTBOpEHHS Cy4aCHUX TEXHOJOT1M 3aXMCHUX MOKPUTTIB BaHTAkK03aX-
BATHUX OPraHiB JOMOMOXE YCHINIHO BUPINIYBaTH HApPOJHOTOCHOJIapChKi
3aBJaHHSA B raiy3i MiIiOMHO-TPAHCIIOPTHOT TEXHIKH.

Bucnosxu. 1TpolyKTUBHICT HABAHTAXKYBaJbHUX MAIlUH y 3HAYHIN
MIp1 3aJ€XUTh Bl PEKUMY iX PyXy MiJ yac MycKy. BukopucrtanHs oTpu-
MaHHX 3aJIC)KHOCTEW Ja€ 3MOTY BUSBUTH BIUIUB KOPCTKOCTI KOHCTPYKIIIi
Ha HABAaHTAXXCHHS BaHTAXK03aXBAaTHUX OPraHiB 3 METOI 3a0e3MeyeHHs
Mpare31aTHOCTI MaIlIuHH.
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I'PY30IIOABEMHBIX MAIIIMH HA UX TIMHAMHUYECKHE
XAPAKTEPUCTUKH
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Armomauu}l — B paﬁoTe IMYTEM TEOPETHIECCKOI0 HCCJICI0BaAaHUA
MOJIYI€HbI 3aBUCUMOCTH JIdA ONPEACTCHUS NTHHAMHYECCKHX XapaKTe-
PHUCTHK HOI‘py3O‘1HOI7[ MAaIIuHBbI.

EFFECT OF MATERIAL LIFTING BODY OF HOISTING
MACHINE ON THEIR DYNAMIC CHARACTERISTICS

O. Dereza, S. Dereza

Summary
In the way of theoretical research dependences to determine the
dynamic characteristics loader.



