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Anomauin - Ha miacTaBi NO0Oy10BaHOI MATeMaTHYHOI MOJIeJIi, a Ta-
KO2K 32 pe3y/JibTaTaMH 4HceIbHOro MojenoBanHs Ha IIEOM pyxy Tpu-
PAAHOI THYKO30UPATIBLHOI MAIIMHM, IO (PPOHTAIBLHO HABIllIEHA HA KOJIi-
CHUIl TPAKTOP, BU3HAYEHI 1l ONTHUMAJIbHI KOHCTPYKTHBHI i KiHeMaTH4Hi
napamMeTpu.

Knwuosi cnosa — rudko 30MpasibHi MAIIMHU, TAPAaMEeTPH ITMYKO3-
oupanbaux MmammmH, [IEOM, maTtemaTn4Ha MO€JIb.

Ilocmanoeka npobremu. BUCOKOSKICHE 30MpaHHS THYKH IIYKPOBOTO
OypsKY 3aJIMIIAETHCS aKTYaLHOIO 3a7a9€r0 Tamy3i OypsakiBHUIITBA. B mpo-
1eci po6otu, (ppoHTANBHO HaBINIEHA HA TPAKTOP, THIKO30MpaIbHA MaIlTHA
3MIIACHIOE PYXU B MPOCTOPI, SIKi BUSHAYAIOTHCA PENbEPOM MOBEPXHI MOJIS,
MOCTYNAILHOI IIBHUJKICTIO PyXy TPaKTOpa, PO3MIIIEHHSM KOIIIOBATbHUX
KOJIIC BIJTHOCHO CHCTEMH MIJBICY Ta iH., 0 CYTTEBO BIUIMBAE HA SKICTh BU-
KOHaHHS [IOTO TEXHOJIOTIYHOTO Mporecy. BUKOpUCTaHHS B SKOCTI KOITiO-
BaJIbHUX — MHEBMATUYHHUX KOJIIC BUKJIMKA€ KOJIMBAHHS THYKO30HPaNbHOL
MaIllMHA y BEPTUKAIBHIHN IUIONIMHI, 10 B HAMOUIBIIINA CTyTeH] Oy1e BILIH-
BAaTH Ha SIKICTh BUKOHAHHS TE€XHOJIOTTYHOTO TMPOIIECY — PIBHOMIPHE 3pi3y-
BaHHS T'MYKH 3 TOJIOBOK KOPEHEIUIOAY MO BCii MIMPHUHI 3aXBaTy.

Ananiz ocmannix docniodcens. llupoke po3NOBCIOAKEHHS (PpOHTA-
JHHO HABIMIEHUX TMYKOPI3aTbHUX MOAYINIB OypsSKO30UpaTbHUX MAIIUH 3a-
XiTHOTO BUPOOHHIITBA, & TAKOX JESKUX KOHCTPYKIINA BITYU3HSIHHX (POH-
TaJbHO HABIMIEHUX TUIKO30MPaTbHIX MAIIMH HE OOYMOBHIIO aHATITUIHHUX
AocHiKeHb X pyxy. OfHak, BUKOPHCTOBYIOUM METOAMKY, BHUKJIAJIEHY B
[1], MoxHa MO0y yBaTH PO3PaxyHKOBY MaTeMaTHYHY MOCIb i€l Malim-
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HU, 10 JAaCThb MOXKJIMBICTb BUBUMTHU BIUIMB KOHCTPYKTHBHHUX IapaMeTpiB
Ha ii pyX 1Mo psAKax KOPEHEIJIOIB IYKPOBUX OYPSIKIB.

Dopmyniosanns yinel cmammi. AHAIITHIHO BU3HAYUTH BIUIUB Ki-
HEMaTUYHUX 1 KOHCTPYKTUBHHUX MapaMeTpiB THIKO30MPATBHOI MAIIMHK Ha
BEJIMYMHY aMIUTITyIH KOMMBaHb TMYKOPI3aIbHOrO amapara B IMOB3IOBXK-
HbO-BEPTUKAIBHIN TIJIOMIHUHI.

Ocnosna yacmuna. PO3TISHEMO pyX THYKO30MPalbHOI MAaIIMHH
TIIBKU B TIOB3JIOBXKHBO — BEPTUKAJIbHIN IUIOMIKMHI, TOOTO TOOYAyEMO MaTe-
MaTUYHY MOJIENh KOJIMBAHHSA THYKO30MpaTbHOI MAIIMHK TMPH PYCI TTO HEpi-
BHOCTSIX MOBEPXHI IPYHTY B OHil mormuHi. Ha miacrasi [1] ckmagemo ex-
BIBJICHTHY CXEeMY PyXy (pOHTaJbHO HABINIEHOI Ha TPAKTOP TMYKO30Mpa-
JBHOT MallIMHU B TIOB3/I0BJKHBO — BEPTUKAJbHIN TutonuHi (puc. 1).

V/

2h,

Puc. 1. ExBiBasienTHa cxema ()pOHTAILHO HABIMIEHOI THIKO30MpaTh-
HOI MallMHMU.

Macy Bciel rHuko30upanbHOi MallMHY MO3HaYUMO uyepe3 M ; macy
KOIIOBAJIbHUX KOJIIC — 9epe3 M = m, + m, (me M, — Maca mepuoro Konieca,

m, — maca gpyroro koneca). Cuily Barm rMuKo30MpagbHOI MallMHH, SIKa

npukiageHa B 1 mentpi Mac (touka C) — yepe3 G. Maca KomiroBaJIbHUX
KOJIiC M 30cepepkeHa B Toulli B.

BinmHeceMo maHy AMHAMIYHY CHCTEMY JO HEPYXOMHX JIEKapTOBHX
koopauHat XOYZ. Ilpu npomy miaommaa XOZ chiBmagae 3 MOB30BXK-
HBOIO TUIONIMHOK THYKO30MPAbHOI MAIIMHHU 1 € BEPTUKAJIBLHOK IUIOUIU-
HOIO /10 MoBepxHi noJisl. OCKIIBKU MOYaTOK CHCTEM KOOPJMHAT PO3MIIlle-
Huit y Toumi O (Touka miABICY TMYKO30MPATbHOI MAIIMHKU 10 TPAKTOpPa),
TO MTOBOPOT MamiuHK HaBKojio oci OY , 10 BU3HAYAETHCS KYTOM (@, 1 BH-

3HAYa€ XapaKTep BEPTUKAJIbHUX KOJIMBAaHb I'MYKO30MpaIbHOI MAIIWHU B
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MOB3/I0B)KHBO-BEPTUKANBHIN TUTOMHHI. [I0BOPOT THUK030MpPaIFHOT MaIn-
HU B TTOB3JI0B)KHBbO—BEPTHKAIBHIN TUIOMWHI HaBKoJI0 oci OX Oyze BHU3HA-
gaTucs KyToM /. [I[HEBMaTH4HI KOMiIOBaJIbHI KoJieca MPEACTaBUMO y BH-
TJISI1 MOJIETICH, SKI MaloTh CyMapHHE KoedimieHT sxopctkocti 2C i cyma-
pHi KoedimieHTH geMidipyBaHHs 2¢ .

BBakaemo, 1110 KOMiIOBaIbHI KOJIeCa B MIJIOMY TIPH PYCl B MIKPSAISIX
MOCIBIB LIYKPOBOTO OypsIKYy 3MHUHAIOTh BEpXHill 11ap MOBEPXHI IPYHTY, OJ-
HaK pyXarTbCs M0 HEPIBHOCTAX, SIKI MaIOTh MOMEPEUYHHUI Npoduib, OIU3b-
KHIA 0 CHHYCO1aJIbHOTO THITY.

B nepmiomy HaOmMKEHHI MOXXEMO BBa)KaTH, IO KOMIIOIOYE KOJIECOo
KOHTAKTY€ 3 HEPIBHICTIO MOBEPXHI MOJISL B TOUIl A4, Ky MOXXHa TpeJCcTa-
BUTH aHATITHYHAM BHPA30M Takoro Buay [2]:

h=hoa—0%2ﬁGK) (1)

3

ne h — opanHaTa BUCOTH HEpIBHOCTI MOBEpXHI IPYHTY, M; h, — TOnOBMHA
BUCOTH HEPIBHOCTI IOBEPXHIi IPYHTY, M; | — KpoK HepiBHOCTI MOBEpXHI

IpyHTY, M; X =V -t — motouyHa koopauHara; V — mocTymnajabHa MIBHIKICTh
PyXy THIKO30MpabHOI MAITUHU, M/C.

IlenTp Mac ruuko36upansHoi MamuHu (Touka C), #ioro mosoxeHHs
B TIOB3/IOBXKHHO-BEPTUKAJIBHIN TUIONIMHI IMOBHICTIO BU3HAYAIOTHCS HeE3aje-
’KHOIO KOOPAMHATOK (. OCKIJBKY HEHTP Mac MHEBMATHYHHUX KOIIFOIOUNX

KOJTIC 3IIMICHIOE HE3aJIeXkKHI KOMUBaIbHI pyXxH (Touka B) i OpJJUHATH BHCOT
HEpIiBHOCTI MOBEPXHI IPYHTY N 3HaYHO MeEHII, HDK JoBXHHA |, MOKeMo

BBa)KaTH, 110 Il KOJMBAHHSI MOXYTh BU3HAYATHCS HE3AJICKHOIO KOOPIMHA-
Toto Z . TakuM 4WHOM, PO3TIISIHYTa KOJMBajJbHA CHCTEMa MOXKE OyTH IMpH-
BEJICHA JI0 IBOX y3arajJbHEHUX KOOPANHAT

0, =9,
()
q, =7Z.

Jns cknananHs nudepeHiiadbHuX PIBHSIHD PyXy CHUCTEMH, sIKa JTOCIHi-
JDKY€ThCSl, BAKOPUCTAEMO BUXIiHI piBHAHHS y (hopmi Jlarpanxka II-ro pomy:

d{oT | oT _ oIl OR

— —|-—=0Q ———— 3
dt{ 0q, ) aq; @ 0g; 0 )

ne T — KiHeTHYHA €Hepris CUCTEeMH, SKa JOCHIIKyeTbesl; Q; — y3araabHeHa
cwia; /1 — moTeHIiifHa eHepris cuctemu; R — aucumarueHa GyHKIS; ( —
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y3arajibHeHa IBHIKICTh; (] — y3arajJbHeHa KOOpMHATA.
Bu3zHaunMo cki1a10B1, 1110 BXOAATH Yy BUpa3 (3).
KineTnuHa eHeprisi MEXaHIYHOI CHCTEMH, SIKa PO3TIISIIAE€ThCS, Oy/e

JIOPIBHIOBATH
2

_MV? L9t mZ?

T + +
2 2 2

, 4)

ne M — maca ruuko30upanbHOi MaluHy, k2; V — MBHIAKICTH PyXy MaIlu-

HH, M/C, on — MOMEHTH iHepIil MamuHu BigHocHO oci OY (K‘Z'MZ); m —
Maca KOITIOUYHUX KOJIIC, K2.

HOTCHHiﬁHa eHepriﬂ CHCTEMH BHU3HAYAETHCA TAKUM BHPa30M.
2
I1=C(Lp-2)°, (5)

ne C — xoeimieHT )KOPCTKOCTI MUH KOJIIC KOMIOBAILHOI cucTeMH, H/m,
|, — BimcTans Big Oci MiIBICY MAaIIMHM J0 OCi KOMIIOIOUUX KOJIC, M.

JucunatiBHa (YHKITS CHUCTEMH, KA JOCIIIKYEThCS, MAa€ TaKUU
AHATITUYHWN BUTIL,

R=a(Lp-2)% (6)

ne a — koedimieHT aemMmipyBaHHS KOIIIOBAIBHUX KOJIC,
M

B nepuromy HaOIIM>KeHHI, SKIO BBaXkKaTH, L0 y3arajabHeHa cuia Q;
MOJXKE€ JJOPIBHIOBATH:

R

Q‘:_aqi ) (7)

toi Bupa3 (3) IyIst AMHAMIYHOI CHCTEMH, IO PO3TJIIIAEThC, 1 IKa Mae JBi
y3arajabHeH1 KOOpAUHATHU (; 1 (, Oyle IOpiIBHIOBATH!

d[aTj 8T _ oIl 8R

d(oT)_oT__om_oR
dt\ez) oz oz o7
3HaiiIeMO CKJIaJIOBI, 1110 BXOIATh Y Bupa3 (8). BoHu nOpIBHIOBATUMYTh:
oT :
T Loy - @, ©)

TOml
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d(oT
— | —1=1_-@. 10
Skmo BpaxyBaru, Mo
a—T=O, (11)
op
TOmI
d(oT) oT
— | —|-=—=1_-@. 12
dt(@q’;j op @7 (12)
AwHaJorivHo:
iH:ZCill(llqo—Z), (13)
a
oR (14)

—=2al(¢-2).
09
JUst apyroi y3araJpHIOIOUOi KOOPAMHATH (], 3HAileMO aHaJOri4Hi

BHpa3u. Bouu OynyTh AOpIBHIOBATH:

o iz, (15)
oz
TO1
LR LI S (16)
dt\ oZ
Hami, sikmo BBaxaty, mo h=kLe, To
oT
~— =0, 17
57 (17)
oIl
——=2C(Z -h), 18
57 (Z-h) (18)
(19)

OR -
— ==2a(llp-2).
07 (ho—2)
[TincraBumo 3nauvenns supasis (9) — (19) B cucremy (8), orpumaemo

oy + 201, (hp—Z)—2Cl(Z - h)=0, 20)
mZ — 2o (lp—2)+2C(Z —h) =0.
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Otpumana cuctema (20) nBox nudepeHIIHHUX PIBHSIHD MOICIIOE
KOJIMBAHHS [[EHTPa Mac TMYK030upanbHoi Manuau (Touka C) B MO3I0BXK-
HbO —BEpPTUKAJIBbHIN TUIONINHI 1 KOJIMBaHHS IIEHTPa KOMIIOBAJIBHOTO KOJIeca
(Touka B).

[eperBopumo cuctemy (20) 10 TaKOro BUTIISITY:

loy @+ 20126 — 22,2 =2C1,Z +2ClLh =0,

. . (21)
mZ — 20\, + 20 7 +2CZ —2Ch =0,
abo
2
2 , 2ol ; 2Ch, 2Ckh o
loy loy loy loy 22)
Z'+2—a2—2a|1(p+§2 _%h
m m m m

Takum ynHOM, oTpuMaHa cucrema (22) i mpeacrasise co00r po3pa-
XYHKOBY MaTeMaTH4YHY MOJENb PyXy (PPOHTAIFHO HABIIEHOI HAa TPAKTOP
TMYKO30MPaAIbHOI MAIIMHL.

Cucrema (21) 3 moyatkoBumMu ymMoBamu (22) po3B'sI3yeThCs afanTo-
BanuM MeTonoM Pynre-Kyrra B cucremi MathCAD.

3HaueHHs MIBUIKOCTI TPAKTOPA, 110 arperatye rmuko30upaibHy Ma-
muHy, 3MiHoBaIuch Bifg V =10 xm/eo00 no V =12 km/200 Ta MoMeHTH
1Hepuii MamKHA oy, K1 3a1eXkath Bl M — Macu rH4K030MPaIbHOI MAIIMHU
ta |, — BixcraHi Bix oci KOIIFOBAaJBHUX KOJIC IO OCi BCTaHOBJICHHS. [Ipn
po3paxyHKax BHOMpAlOCh JICKUIbKA 3HA4€Hb MOMEHTY IHepuii: Bix |y =
30,0 K2 M 110 on =60,0 K2 M.

Ha puc. 2 — 8 naBeneni 3anexnocti Z (t), @ (t), Big gacy t y mepmi 2
c. Ha Bcix pucyHkax 3MiHa KOOpJIUHATH Z(t) 300paxkeHa CyLUIbHOIO JIiHI-
€10 (Zy1), 3MiHa KyroBoi koopaunatu @ (t) - mymkTupHoro miniewo (Z,,).
ITpu oMy 3MiHA KyTOBOT KOOPAMHATH go(t) BiZIpasy MepeBeicHa B JIIHIHHE
MEPEeMIIIeHHs] KOOPAMHATH LEHTpa TSHKIHHA TUYKO30MpaIbHOI MAalIWHU
(rouka C). [lyns TOpIBHSHHSA MPHUBEACHUN MNPOQUIL TPYHTY IMOKA3aHO
IITPUX-TyHKTUPHOIO JdiHi€0 (Hpnny).

Ha puc. 2 moka3ano 3MiHU y3araJbHEHUX KOOPIUHAT MPU IIBUAKOCTI

pyxy Tpaktopa V =2,0 Mc . SIk BUHO MaKCUMaITbHI BIIXUJICHHS KOOPIH-

HATH Z(t) cknanawts 0,09 v npu monoBUHI BUCOTH HEPIBHOCTI MOBEPXHI
rpyuty 0,04 u. Ilpu Hai3gi Ha HEPIBHICTH MOBEPXHI IPYHTY BiAOYBa€ThCA
pi3Ke 3pOCTaHHS BIIXUJICHHS KOOPJAWMHATH Z(t), MOTIM TMPOIIEC KOJUBAHHS

crabimizyetses. Ilepion moBHoro komuBanHs ckmangae 0,25 c¢. Tpaektopis
pyXy IEHTpa TSOKIHHA THWYKO30MpaNbHOI MAalllMHHU aHAJOTIYHA TPaEKTOPIil
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pyXy MONEpeaHbOi TOUKH, aye, K BUAHO 3 rpadikiB, I TPAEKTOPIS JCIIO0
3aIMi3HIOETHCS K 33 BEJIMYMHOIO, Tak 1 3a yacoM (110 00yMOBITIOETHCS Me-
HIIIOIO BIJICTAHHIO I1i€i TOYKH Bif OCi miaBicy). TaKuM 4WHOM, SKICTh BHKO-
HaHHSI TEXHOJIOTTYHOTO TIpoIiecy 30MpaHHs THIKH, KA BU3HAYAETHCS KOJH-
BAJIbHUM TIPOIIECOM PI3HUX TOYOK TMUKO30MPAIbHOT MAIIMHK B TTOB3JI0BK-
HbO-BEPTHUKAJIBHINA TIJIONIUHI, MOXKE OI[IHIOBATUCH 3a BEIIMYMHOIO KOJIMBAHb
TOoukd B oci KomiroBaJIbHHUX KOJIIC.

0.1
\ A AR
0.05 ,” l\ ' \ —+ \
Zn,l ’\_ | , Ve \l/)l
Zn.2 \.’L \ T \
H(n-hh) 0 AY; \Y, v
-0.05

0 02 04 006 038 1 1.2 14 1.6 1.8 2
n-hh
Puc. 2. 3miHa y3arajdbHEHHUX KOOPAMHAT THYKO30MpPAIbHOI MAIlWH
P PYCl MO HEPIBHOCTSX MOBEPXHI1 IPYHTY.

[Tpu BCcTaHOBJICHHI IHITUX 3HAYEHb KOHCTPYKTUBHUX 1 KIHEMATHYHHUX
nmapameTpiB Tuako30upanbHoi Mamuau ma [IEOM mpoBeneHi yucensHi po-
3paxyHKH i BCTAHOBIIEH] 3MiHHM y3aranbHeHux koopaunat Z (t) ,@(t) B gaci

t. Ha puc. 3 HaBeneHi Taki 3MiHU y3araJlbHEHUX KOOpPAMHAT MPU HACTYII-

HUX IapaMmerpax KomuBajabHOI cuctemu: V =10 J% : on =145 KZ'MZ;

m=20 xe: C =3500 %; a =630 H'%w; l, =12 m. Sk BUOHO 3 TIHIX

rpadikiB MaKCMMaJbHE BIJIXHMIICHHS I[EHTPA Mac KOIIIOBaIbHUX Koic (To-
yka B) cranoButs 0,085 m. [lepion moBHOTrO KomuBaHHs ckianae 0,5 c.
[Tpu mpoBeneHH1 uncenbHOro MozaemoBanHs Ha [IEOM i Bu3Ha4eH-
HS BIUIMBY KOHCTPYKTUBHUX 1 KIHEMAaTUIHUX TIAPAMETPIB HA PyX TUHAMIYHOL
CHCTEMH, IO PO3MIIIIAETHCS, Oy BU3HAYEHI MaKCHMaJbHI BITXUJICHHS KO-
opauHaTtu Z (t) B 3aJIKHOCTI BiJ] 3MIHM TOTO Y{ IHIIOTO TTapamerpa. Tak, 3a-

JSKHICTh MaKCHUMaJIbHUX BIIXWJIECHb IIEHTPAa Mac BiA 3MiHH KoedimieHTa
xopctkocti C mokaszaHa Ha puc. 4. SIk BUIHO, MaKCUMaJIbHI BiIXHIICHHS
MaroTh MICII€ B pa3i, KOJIM 3a3HAYCHHUIN KOSPIIIEHT 3HAXOIUTHCS B Jlana3o-

mi Bix 3500 10 4000 %M .
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Puc. 3. 3mina y3aranbHEHUX KOOpIMHAT MPH IHIIUX KOHCTPYKTUB-
HUX 1 KIHEMaTHYHUX ITapaMeTpax KOJMBAIbHOI CHCTEMH.

[Tpu iHIMX 3HAYeHHSX KoedirieHTa xopcTkocTi C IMHEBMAaTHYHHX
KOIIIOBAJIBHUX KOJIC TPHUPSIHOI THIKO30MPATbHOI MAIIMHN MaKCHUMaJlbH1
BiJIXUJICHHS € MEHIIIUMHU.

0.09
0.0885
Zmax. T~
ZEZZ 0.087 / \\
0.0855 /
0.084

2000 2500 3000 3500 4000 4500 5000 5500 6000 6500
G
Puc. 4. 3anexHicTh MaKCUMaJbHUX BIIXWJIEHb IIEHTPAa Mac TMYKO3-
OMpanbHOI MalIMHHM B1J 5KOPCTKOCTI C; MHEBMAaTHYHMX KONIIOIOYHX KOJIIC.

3aleXHICTh MaKCUMAaJIbHUX BIJIXWJIEHb IIEHTpa Mac KOIIIOBaJIbHUX
KOJIIC THYKO30MpanbHOi MalMHU BiJ KoedirieHTa aeMndipyBanas o i
MMHEBMAaTUYHUX KOMIIOBaJIBHUX KOJIIC MMOKa3aHa Ha pHUC. 5. SIK BUJIHO BKa3a-
Ha 3aJISKHICTh HOCUTH XapakTep, MPH SKOMY MiIBUIIICHHS BOTO Koedilrie-
HTa TMPU3BOJUTH J0 3HIKCHHS MaKCUMaJbHUX BIIXWJICHb IICHTPA Mac Ma-
MIUHU. 3aJeKHICTh MAKCUMAJIbHUX BIIXUJIEHB IEHTPA Mac THYKO30HMpah-
HOI MaIllMHK BIJl MOMEHTY iHepuii |, ruuKo30upaibHOi MAlIMHH I0Ka3aHa

Ha puc. 6. SIk BUIHO, 115 3QJICKHICTh HOCUTh XapaKTep, MPH SIKOMY ITiIBU-
IICHHS BKa3aHOTO MOMEHTY 1HepIii TaKoX MPU3BOAUTH A0 3HUKEHHS MakK-
CUMAaJIbHUX BIIXWJICHb IIEHTPa Mac MalIuHMU.
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Puc. 5. 3anexHicTh MakKCUMaJIbHUX BIIXUJIEHb IIEHTPAa Mac TMYKO3-
OupanbHOi MalIMHU BiA KoedilieHTa neMndipyBaHHS ; MTHEBMaTHYHMX
KOIIIOKYUX KOJIIC.

0.1
0.0963
Zmax; -
Zmax; 0.0925 \\
0.0888 [ ]
P—]
0.085

25 35 45 55 65 75 8 95
Iy,
Puc. 6. 3aiexHicTh MaKCUMaIbHUX BIIXHWIICHb IIEHTPA MAac THYKO3-
OMpaJIbHOT MAaIlIMHU BiJI MOMEHTY 1HEpITii on .

3aleXHICTh MAKCUMAJIbHUX BIIXUJIEHb LIEHTPA KOMIIOBAJIBHUX KOJIC
T'MYKO030MpabHOT MaIIWHMU Bij BifgcraHi |; (MiX Biccro migBicy rHYK030M-

paJIbHOI MAaIIMHK Ta BICCIO KOMIIOBAIBHUX KOJIIC) TPEICTaBIeHa HA pUC. 7.
Sx BumHO 3 1IbOTO Tpadika, TYT HABMaKW, 30UIBIICHHS BKAa3aHOI JOBXKUHU
MPU3BOJUTE J10 30UTHIIICHHS MaKCHMallbHUX BIIXWJICHb. AJie MOXKHA BBa-
KaTH, IO 3MIHAa LBOr0 KOHCTPYKTHUBHOIO IapaMeTpa THYK030MpanbHOL
MalIMHHU CYTTE€BO HE BIUIMBAE HAa KOMUBAJIbHUI mporec. Tak, mpu 3MiHi J0-
BxuHu |, maibxe Ha 2,0 m (1,8 M) 3MiHIOE MaKCHMaJIbHI BIAXUICHHS YChO-

ro Ha 0,011 wm (to6to Ha 11 mm). ToMy, BIUIMB JaHOTO KOHCTPYKTHBHOTO
nmapameTpa Ha SIKiCTb BUKOHAHHS TEXHOJIOTTYHOTO TIPOIIECy 3pi3aHHs THUKU
MOJKHA BBa)KaTW HECYTTEBUM. HaMu Tako)X BCTAHOBJICHO BILJIMB KiHEMAaTH-
YHUX napamerpiB (MBUIKOCTI pyxy V THUKO30MpabHOI MAllMHA HA Be-
JUYAHY MaKCHUMaJbHUX BIIXWIIEHh IIGHTpa Mac KOIIIOBAIBHUX KOJIC
(puc. 8). JlaHa 3aJIeXKHICTh MOKA3Ye, MO MiJBUIICHHS MIBUIAKOCTI PYXy CYyT-
TEBO BIUIMBAE HA BEJIMYMHY MAaKCUMaJIbHUX BIAXUJIECHb. Tak, IPH IIBUIKOC-
Ti, 0 HE mepeBuIrye 1,75 m/c, MakCUMallbHI BIIXUJICHHS 3HAXOIATHCS B
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Puc. 8. 3anexHIiCTh MaKCUMaIbHUX BIIXUJICHB IIEHTPA Mac KOITIFOBa-
JHHUX KOJIIC BiJl IIBUIKOCTI pyxy V .

Takum yMHOM, 3HANJEH] 3aJIKHOCTI KOHCTPYKTUBHHUX 1 KIHEMAaTH4-
HUX TIapaMeTpiB THYKO30MpanbHOI MAIIWHK, 10 (PPOHTATBHO HaBilIeHa Ha
TPAKTOp, Ha BEIMYMHY MaKCHUMaJbHUX BIAXWJICHb IIEHTPA KOMIIOBAIbHHUX
KOJIIC MaIllMHU TIPU PYCl MO HEPIBHOCTSAX MOBEPXHI IpyHTY. [Ipn HasBHOCTI
JIBOX y3araJbHEHUX KOOpPJMHAT, SKI OMHCYIOTh KOJIMBAHHS PI3HHUX TOYOK
THYKO30MPAIPHOI MAIIMHA B TIOB3/I0BKHBO-BEPTUKAIBHIA TIJIONIMHI BCTa-
HOBJICHO, 1[0 HAWOLIBII TOYHO BKa3aHI KOJWBAHHS OMHCYIOTHCS 3MIHOIO
y3arampaenoi xoopymuatu Z(t) nentpa B xomiloBamsHOro Komeca (ocki-
JIBKH IS TOYKA HAWOIMKYe 3HAXOAMTHCS B/l Pi3aJIbHOTO armapaTta MaIIuHH).
3MiHa Apyroi y3araJbHEHOI KOOPJWHATU B IIUJIOMY CYTTEBO HE BIMBA€ Ha
TOYHICTH OIIHIOBaHHS SIKOCT1 KOIIIOBAHHSI HEPIBHOCTEW MOBEPXHI IPYHTY
pu poOOTI THYKO30MPATbHOT MAIIMHHU.

Bucnosxu. Ha mincraBi oTpuMaHuX pe3yJbTaTiB YHCEIBHOTO MOJIE-
moBaHHs Ha [IEOM HailOuib1 paiioHaIbHUMU KOHCTPYKTUBHUMU 1 KiHE-
MaTHYHUMH TapaMeTpaMu THYKO30MpanbHOI MamMHUA (DPOHTANIBHO HaBi-
LICHOI HAa TPAKTOp €:

1. Maca kormior4oro kojgeca m=24 ke;
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MoMmeHT iHepIii MaluHU BiTHOCHO oci o0epraHHs lqy = 65,00 K‘Z'MZ;

Bincrans Bix oci miaBicy MammHu 10 oci Komirorouux komic |, = 1,5 v;

. . . . H-c
Koedimient gemmndipyBaHHs KomiO09UX Komic o = 73...85 ——;
M
. lIBuakicTh MOCTYNAILHOTO PyXy TMYKO30UpATHHOI MAIIIMHHA TOBUHHA
yTH HE OLTBIIIO0 HIXK 2,5 Mm/c.
Otpumani rpadiuHi 3aJIEKHOCTI MOXYTh OyTH BHUKOPHUCTaHI TaKOX
MY MPOBEACHHI KOHCTPYKTOPCHKUX PO3POOOK IHIIMX MEPCIEKTUBHUX TH-

YK030MpaTbHIX MAIIWH.

2
3
4. KoedimieHt xxopctrocTi Kornitorounx koiic C = 2000...2500 H/u;
5
6
S
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MOJEJMPOBAHUE JIBUKEHWUSA BOTBOYEOPOYHOM
MAIIHWHBI 11O HEPOBHOCTSAM HHOBEPXHOCTH ITIOYBBI.

H.T'". bepe3osoii, O.1. JIureunos, B.H. ITpunuisik, FO.M. Aunpees

AnHOmMayua - HA OCHOBAHUH MOCTPOEHHOM MATEMATHYECKOI MO-
JAeJiM, a TaKKe MO0 pe3yJabTaTaM YHCJICHHOI0 MOAeJTHMPOBAHMS HA
IIDBM jaBu:KeHHSI TPeXps/AHOl 00TBOYOOPOYHOH MAIIMHBI, KOTOPas
(ppoHTAILHO HABELIEHA HA KOJIECHBIH TPAKTOP, ONpe/Ae/IeHbI ee ONTH-
MaJIbHble KOHCTPYKTHBHbIC U KHHEMATHYEeCKHE apaMeTpBhl.

NUMERICAL MODELING ON A COMPUTER OF MOVEMENT
OF A TOP-GAZERING MACHINE

M. Berezovyy, O. Litvinov, V. Pruchliak, J. Andreev

Summary
By results of numerical modeling on a computer of movement of
a three-row top-gazering machine frontally hung on a wheel tractor, its
optimum constructive and kinematic parameters are determined.



