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V]IK 631.356

JOCJ/IIIZKEHHA PYXY YACTHUHKM 110 JIOITATI 3
YPAXYBAHHSAM BIVIMBY ITOBITPAHOI'O ITIOTOKY

Hristo BeloeV?!, n.1.H.,

IrHaTheB €Bren?, K.T.H.,

dokina 51.€.2

LPycencoxuii ynisepcumem imeni Anzena Kanuesa, m. Pyce, Boneapis.
2Taspiticokuii  0epicasHuii  a2pomexHoNoIYHULl  YHIgepcumem  iMeni
JImumpa Momopnoeo, m. 3anopiscica, Ykpaiua.

Iocmanoexa npooaemu. Po3poOiieHa KOHCTPYKIIS THUKO30MPaTbHOT
MallMHA 3 YJOCKOHAJICHUM 3aBaHTAXKyBaJIbHUM MEXaHI3MOM, SIKUU
BUKOHAHUN y BUIIIAAI BIILEHTPOBOI KHJaya, 10 HpuUiiMae BeCcb 0OO0CHT
3pi3aHOi THUKH IIYKPOBOIrO OypsiKa, a TAaKOK BUBAHTAKyBaJILHOTO AaTpyOKa
KIHEI[b SIKOTO mepeldyBae Ha PiBHI TPAHCIOPTHOTO 3aco0y, IO PYXAETHCS
MOpyY 13 THYKO30MPATLHOI0 MAITUHOTO. J[J1s1 0OTpyHTYBaHHS palliOHATEHUX
napaMeTpiB  JIaHOTO  3aBaHTAXXYBAJIbHOIO  MPUCTPOIO  po3polsieHa
MaTeMaTUYHa MOJIEb PYyXY YaCTKH THYKH IO JIOTATI KUAAJIKH 1 11 cX0ay 3
JIOTATI 3 METOIO MOJANBIIOT0 MOAEIIOBAHHS PYXY IO BHYTPIIIHIM MOBEPXHI1
UWTIHAPUYHOT YaCTUHU KOXKyXa 1 HOro MpsSMOJIHIMHIM YacTUHU [0
HAJIXO/DKEHHS B TpaHCHOpTHMM 3acid. OTpuMmMaHe TMpU  LUOMY
mudepeHiagbHe PIBHAHHA PYXy YaCTUHKM THYKHA MO JIOMaTl KUJAIKU
BpaxoBy€ BIUIMB TMOBITPSHOTO TIOTOKY, CTBOPIOBAaHOTO OOEpTaHHAM
KHUJIQJIKH, JIOTATI SIKO1 3aXOIUTIOIOTh 1 PO3TaHsIOTh MOBITPS, 1110 TIepedyBae B
3aMKHEHOMY MPOCTOPI HUTTHIPUYHOTO KOXKYXa.

dyHnaMeHTanbHa TEOpiss PyXy dYacTKM Marepialy 1o poOouux
MNOBEPXHIX CUIBCBKOTOCHOJAPCKUX MAIIUMH TNPEJACTaBlIeHa B poboTax
Bacunenxo I1.M., bynrakosa B.M. 1 iH., asie B X poO0Tax HE PO3TISTHYTO
BILJIUB MOBITPSHOTO TOTOKY HA PYXYaCTHHKH.

Mema oocnidscenv. MeToro naHoi poOOTH € JOCHTIIKEHHS BIUIUBY
KOHCTPYKTUBHUX 1 KIHEMaTHYHUX TMapamMeTpiB  3aBaHTAXyBaJbHOTO
MEXaHI3My T'MYKO30MpalbHOI MallMHM Ha KIHEMAaTH4HI [apaMeTpu
YaCTHHKH TMYKH IIIJISIXOM 3 ypaxyBaHHSM BITUBY MOBITPSIHOTO MOTOKY .

Ocnoeni  mamepianu oocnioncenb. Hamu po3poOiieHa HOBa
rUYK030MpalibHa MallliHa, 00JIaJHaHa 3aBaHTaKyBaTbHIM MEXaHI3MOM JIJIsI
HABAHTAKEHHS THYKU TICHSA 1i OE3KOIMIPHOTO 3pi3y PLKYYUM amapatoM y
TPAHCIIOPTHUN 3acid, M0 ime Mmopyd THYKO30MPATBbHOI MAIIUHOI.
['010BHUM KOHCTPYKTHMBHUM €JIEMEHTOM 3a3HAUYE€HOI'0 3aBAHTAKYBaJIbHOTO
MEXaHI3My € JiolareBa Kuaallka 3 T[epeAdauyeHOI0 MOKIUBICTIO
BUKOPHUCTAHHS JIOTIATOK PI3HOI TEOMETPUYHOI (POPMHU.

BaxxnmBUM e1eMEHTIB TEXHOJIOTTYHOTO MPOIIECY HABAHTAKEHHS THUKU
€ Te, 110 JIomaTi Mpu Oo0epTaHHI CTBOPIOIOTH HAMIP TMOBITPS, SKUM TaKOX
cripusie OUIbII €(pEeKTUBHOMY MEPEMIIICHHIO THYKH B TPAHCIIOPTHUH 3aci0.
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[Hakme KaXKy4u, KUJaJIKa T0JaTKOBO MPAITIOE STK BEHTUIISTOP.

Jlis oOrpyHTYBaHHS palliOHaJbHUX MapaMeTpiB 3aBaHTAKyBaIbHOTO
MEXaHI3My pPO3POOJICHO YTOYHEHY MATeMAaTHYHYy MOJENb TMEPEeMIIICHHS
YaCTKM THUYKU Y3JI0BXK JIOMATKH, 3 ypaxyBaHHSM BIUIUBY IOBITPSHOTO
NOTOKY Ha MpoILeC TMEpPeMIillleHHs YacTKU TWYKU B3IOBXK JiomaTku. B
pe3ynbTaTi OTPUMAHO BUpPA3 JIJIsl BU3HAYCHHS BIIHOCHOI MIBUAKOCTI YaCTKU
TUYKH TSI PO3TIITHYTOT YaCTKU BUTIAJIKY:

: & 2gf? +kfg 2 u 4qf +kg ;J
)&::'Ie grw m gw (cosg+fsing)kvn3 grw m )I,/',
2 A , 2
é mu/ (
Va4t +u/ 2fw+k0 i 4w+ St KO T
t e § mg i § mg p
,(Il_lz)—lllellt_
e kfg ) kg U
A 2 a
il g 29f W+F_29W _ (cosg + fsing)kVnH 4ng+H 1.
-1 1€ ,
T 28 Wae ko mw? u koz-)I/-
Loaawt +wi2fw+ = i A +i2fws =2
T é & mg i & mg
4ng+k—g ng2W+kf—g—2gW
(- L) e + M____cosut - m ~sinut.
4w’ + 2fw+k0 4w’ + 2fW+k0
& mg § mg (1)

Je W — KyToBa MBUJKICTb OOEpTaHHS JonaTel Kuaaiu;
M — Maca 4aCTKH;
g — NPUCKOPEHHS CUJIU Baruy;

f — koedimient reprs;
V., —IIBUAKICTb NOBITPSHOTO NOTOKY;
g — KYT MIX BEKTOPOM IIBUAKOCTI V, ¥ IOBEPXHEIO JIONATKY;

k — xoedimieHT, IKUN 3aI€KUTH Bijl (Pi3MKO-MEXaHIYHUX BIACTHBOCTEH
THYKH.

JIns BU3HaueHHs a0COJIIOTHOT IIBUKOCTI CXOIy YACTKU THUYKH 3 KIHIIS
nomati kupgankd. OCKIIBbKM IIE€PEHOCHA INBUAKICTH YacTKH ruukd M
CIIpsSIMOBaHa 110 JIOTUYHIM A0 AMCKA B TOYIll CXOJy 3 JomnaTi i 1Mo BEJIMYHHI
pina WR, ne R — paxiyc amcka, a KyT MiX BEKTOPOM BiZHOCHOI i

. . . o 0 . .
NEPEHOCHOI IIBUJIKOCTI plBHI/II/I(go —yl), TO MO TEOpeMi KOCHUHYCIB

BU3HAYAEMO BEIHYHHY abCOMOTHOI mBuaKocTi V, pyxy 4actku ruaku M
1] 9ac ii cXoay 3 IMCKa, siKa OyJie piBHA:
— 2 2 H
V, = J# + WPR? - 24 uRsiny, @)
JIJig 4ncenbHOrO MOJENIOBAHHS OTPUMAHUX MaTEMaTHUYHUX MOJENen
Ha [1K namu Oyna ckiazeHa mporpaMa YuCJIOBUX PO3PaxyHKIB y Mporpami
Mathlab. 3a pe3ynpTaTamu mpoBeAEHHUX YHCIOBUX po3paxyHkiB Ha [IK
noOynoBaHi rpadiku 3anexnHocTei abcomoTHOi mBHAKOCTI V, cxomy

87  TaspilicbKuit AeprKaBHUI arpOTEXHOIONYHMI YHIBEpCUTET iMmeHi JmuTpa MoTopHOoro



TexHiuHe 3abe3nevyeHHA iIHHOBALLIMHMX TEXHO/IOTIN B arponpoMMUC/IOBOMY KOMMNIEKCI

gactkd M ruuku 3 kinus nomnari Big mosri | jomarti, a Takox Bin KyTOBO1

IIBU/KOCTI W 0OepTaHHA JonaTtei i cunm THCKy b moBiTpsHOro motoky.

Ha puc. 1 mnpencraBieHa oTpuMaHa B pe3yJbTaTi YHCEIBHOTO
MOJICJTIOBAHHSI OTPUMAHOT MaTEMaTUYHOI MOJEI 3aJeKHICTh abCOTIOTHOT
[IBUIKOCTI Va cxomy uactku M ruuky 3 KiHIS TONATi 3aJI€KHO Bifl KyTOBOI

IIBUJIKOCTI W 0O0epTaHHS KUJAIKU U TOBKUHU | nomari.
16
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Yactora obepranss nonareid a, ¢ I
1-1=01m;2-1=015m:3-1=02m:4-1=0,25m:5-1=0,3 m;
6— 1=0,35m
Puc.1. 3ajgexHictp a0COJIOTHOI MIBHAKOCTI Va cxoay yactku M

THYKH 3 KiHIA JONATI Bil KyTOBOI IIBHAKOCTI I/ 00epTaHHS KUAAJIKH
ii moxxuuu | monari

AHani3 3aleXHOCTEeW MPEJCTaBICHUX Ha puc. 1 103Boiisie 3podutu
BHCHOBOK, II0 30UJIBIICHHS KYTOBOI IIBHJIKOCTI W 0OepTaHHS KHIAJIKU U
nosxuan | i momari MPUBOANTH JI0 301TbIICHHS a0COTIOTHOT MIBUIKOCTI
V, cxomy wactkm M ruuku 3 xinos nomati. Ilpencrasneny Ha puc. 1

1H(pOpMaLIiI0 MO’KHa BUKOPUCTOBYBATH Uil BUOOPY HIBUAKOCTI OOEpTaHHSA
W JTOBXKWHU JIOTIATI KUJAJIKU TPH SKUX JOCATAETHCA HEoOXi1aHa abCOM0THA
MIBUKICTh CXOY YaCTOYKH THYKH.

Jlani npencraBneHa 3anexHicts ( puc. 2) BimHocHOI mBHakocTi X
yacTku M ruuku Big KyTOBOI IIBHAKOCTI W 0OEPTaHHS KUIAIKH.

3aJIe)KHICTh Ha pUC. 2 TTOKA3YeE, M0 Y BUIAIKY 3aCTOCYBAaHHS KUIAIKU
3 MaJIoI0 JOBXKUHOIO jtonati 10 0,15 M 1 He TUBJISIYMCH HA BUCOKY IIBUAKICTh
Vn MOBITPSIHOTO MOTOKY CIIOCTEPITa€ThCsl MAIHHSA BIJTHOCHO1, & BHACIIIOK

ILOTO 1 a0COJIFOTHOT Va mBuakocTi yacTku M ruuxu mpu 1i cxoxi 3 nonaTku

KHUJAJIKU THYKO30MpaTbHOI MAIIMHU TIPH MIE€BHINM KyTOBIH IBUIKOCTI W, 110
IpU NPURHATUX KOHCTPYKTUBHO-KIHEMAaTHYHUX NapaMeTpax BIAMOBITAE W
=11..15 s BigmosimHo, 1S OCTaTOYHOrO BUOOPY KOHCTPYKTHBHO-
KIHEeMAaTUYHUX MapaMeTpiB KHUJAIKH HEOOXIJTHO MPOBOJUTH aHAJI3
BUXI1JIHMX MTapaMeTPiB 3a JIOMTOMOTOI0 pO3pOo0IeHOT
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Yacrora obepranns nonareii m, ¢
Puc.2. 3anexnicTs BimHocHoi mBuakocti ¥ yactkn M ruuxu Bin
KyTOBOi mBHaKocTi W o6epranns (npu 1=0,1m and V_ =35m-s?)

MaTeMaTUYHOI MOJeNl Il OJIep>KaHHS HaWOLIbIIoi €(EeKTUBHOCTI W
HE0O0X11HO1 a0COIOTHOI MIBUJIKOCTI YaCTOYKM TMYKH HAa BUXOJ1I POOOYHX
OpraHiB 3aBaHTAXXYBAJIbHOTO MEXaHI3My T'MYKO30HMpaJIbHOT MAalIMHU 3
ypaxyBaHHSM BIUIMBY MOBITPSHOTO TTOTOKY.

Bucnoeéku. OtpumaHO aHaMITUYHUN BHUpa3 s BU3HAYCHHS
aOCOIOTHOT MIBUAKOCTI CXOAY YaCTKM THYKH 3 JIOMATI KHIAIKA. 3a
JIOTIOMOTOI0  4uCIOBUX po3paxyHkiB Ha [IK oTpumani 3anexHOCTI
a0COJIFOTHOT IIBUIKOCTI1 Va cxony 4yactkun M ruuxu 3 xinng momari Bix

KyTOBOI IIBHJIKOCTI W 0OEpTaHHA KHIAJIKU W JIOBKWHU | nomari ski
JO3BOJISIIOTH IS OJIEpKaHHS HEOOX1THOI MIBUIKOCTI YaCTOYKHU MimiOpaTu
KIHEMaTU4H1 i KOHCTPYKTHUBHI MMapaMeTpu KUJAJIKH.
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