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TeopeTrnuH1 OCHOBH B3a€MO/I11 THYYKO1 OYHCHOI JIOMATI
3 TOJIOBKOIO KOPEHEIIOAY IPH JOOYHUIIICHH1

3anporoHoBaHa HOBA TEOPis B3a€MOIT THYYKOI OYHMCHOT JIONATi 3 TOBEPXHEIO TOJIOBKU KOPEHEIUIONY B
Tnpoueci i1 OYMIIEeHHS BiJ 3aIMIIKIB THUKU. Ha ocHOBI oTpuMaHMX AndepeHiabHAX PIBHSIHB PyXy JIONATi, sSKa
IIapHIPHO BCTAHOBJICHA Ha IPHBOJHOMY BaJly 3 TOPH30HTAJIBHOIO BICCIO OOEpTaHHSA, HAaBEJICHO HOBI
MaTeMaTH4HI 3aJIe)KHOCTI, SIKi OOTPYHTOBYIOTh OCHOBHI ITapaMeTPH JaHOTO TEXHOIOTTYHOTO IPOIIECY.
KOPEHEILTi/l, F0JIOBKA KOPEHEILI0AY, THYKA, 3ATHINKH THYKH, OYMCHA JI0NATh, Ju¢epeHNiaIbHi pIBHAHHA

IMocranoBka mnpodjemu. OfHiIEIO 13 HAWBAKIMBINIUX KYJIBTYP y CUIBCHKOTOCTIO-
JapcbKoMy BHUpPOOHUITBI YKpaiHu € 1mykpoBi Oypsaku. I[Ipore piBeHb wmexaHizamii
BUPOOHHMIITBA L€l KyJIbTYpH Ha JaHUW dYac IIE HE BIANOBIAA€ arpoTEXHIYHUM BHMOTaAM.
SkicTh BOPOXY KOPEHEIUIOAIB 3a TMOKa3HMKaMW BTpPAT IYKPOHOCHOI MacH 3a0pyIHEHHSIM
THYKOI0 He3anoBuibHA. (OcCOONMBI  TPYJHOIII BUHHKAIOTH TPU JOOYHUIIECHI TOJOBOK
KOpeHeraoAiB. OYNCHUKU TOJOBOK KOPEHEIUIOAIB MpU 30UIbIIEHHI po00dY0i HIBUAKOCTI
JIOMYCKAIOTh CHJIbHI MOIIKO/KEHHS TOJIOBOK KOPEHEIUIOMAIB, K1 MEePeBUIYIOTh arpOTeXHIuH1
Bumord [1, 2, 1, 3].

JInst BUpIIIEHHS TUWTAHHSA TIABUIIECHHS SKOCTI TPOLECY BIJOKPEMJICHHS THYKH
HEOOXIJTHO JOCHIIUTH B3a€EMOII0 OYMCHUKA 3 TOJIOBKOIO KOPEHEIUIOAY Ta OOIPYHTYBaTH
3HaYeHHS MOro KOHCTPYKTMBHUX MapaMeTpiB 1 pexumiB podotu. Tomy mnoOynosa
MaTeMaTHYHOI MOJeNli B3a€MOAIl THYYKOi OYMCHOI JIOMaTi 3 TOJIOBKOIO KOPEHEIUIONY €
aKTyaJbHUM HAyKOBHM 3aBJaHHSM.

AHami3 ocTaHHiX gochailkeHb Ta myoOJikamii. B [1] posrasHyTa Teopis
JIONIATEBOI'0 OYMCHUKA I'OJIOBOK KOPEHEIUIOAIB OypsKiB 3 TOPU30HTAIBHOIO BICCIO 00epTaHHS 1
HaBEJICH1 OCHOBHI aHAJITHYHI 3aJIEXKHOCTI, 110 OMUCYIOTh yJap OYMCHOI JIOHaTi MO TOJIOBLI
KOPEHETLIONY.

HactynHuMm eTtamnom IOCTiKeHHS € CKJIaZaHHsA AudepeHLialbHUuX PIBHAHb PYXY
TOYKM KOHTaKTy OWYa IO TOJIOBIIl KOPEHEIUIONY B TMPOIECi 34iCyBaHHS 3 OCTaHHIN
3aNUIIKIB TUYKKA BBaXAr4W, IO el mporec Oyne BiAOyBaTUCS y TO3I0BXHBO —
BEPTUKAJIbHIN TUIOMIMHI, TOOTO, KOJU IUIONIMHA 0OepTaHHsA OWYiB pPO3TAIIOBaHA B3JIOBXK
psaka.

IlocTaHoBKka 3aBAaHHsA. 3aBAaHHSAM JIAaHOTO JOCTI[UKCHHS € aHAIITUYHe
BHU3HAUEHHS 3aJIEKHOCTEH IMOKA3HUKIB SKOCTI MPOILECY MOOYMILIEHHS BiJl KOHCTPYKTHBHHX
napaMeTpiB JIONATEBOr0 OYMCHHUKA FOJIOBOK KOPEHETIJIOIIB.

Buxkian ocHOBHOTro Matepiany aocJiizkeHHs. 300pa3uMo CHUJIOBY B3a€MO/III0 Onya
3 FOJIOBKOIO KOPEHEIUIOAY MpPU BUKOHAHHI OCHOBHOIO MPOIECY 34UiCyBaHHS 3aJUIIKIB, TOOTO
npu pyci Ouy4a 1o MOBEpXHi roJOBKH KopeHeruony (puc. 1).
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Pucynok 1 — Cxema cuiioBoi B3aeMOoJIii OM4a 3 FOJIOBKOIO KOPEHEILIONY
B TIpOIeci 34iCyBaHHSI 3aJIMILIKIB THIKN
B Touri konTakty K OyIyTh JISITH HACTYIHI CUJIH:
F, — BilueHTpoBa cuia 1HepLii, ska HampsMileHa B3J0BX paiiyca OK obOepraHHA
6nua HaBkoJo oci O

G —cuna Baru 61/1qa, sIKa HaIllpAMJICHA BEPTUKAJIBHO JOHU3Y,

N — HOpMaJIbHa peaxilis B3aeMOii OWdYa 3 TOJOBKOK KOPCHEIUIOAY, HampsMIIeHa
B3JIOBJK HOpPMaJli 77 10 TOJOBKH KOPEHEIUIONYy, MPOBENEHOI KPi3hb JaHE TOJO0KEHHS TOYKH
KOHTAKTY;

F,, — cuia Teptsl, sKa BAHHUKAE TIPH pyci O1Ya 1o TOJIOBLI KOPEHEIUIOY, HallpsAMIICHA

m,
B OiK, NMPOTWICKHUN HANPSIMKY BEKTOpa aOCONIOTHOI MIBHAKOCTI TOYKM M Owuua, sika
CHIBIAAA€ 3 TOUKOIO KOHTaKTy K ;

Q — cuia 34iCyBaHHS 3aJMUIKIB T'MUKHM 3 IIOBEPXHI T'OJIOBKU KOPEHEIUIONY, sKa
HanpsiMiieHa B 01K BEKTOpa abCOIIOTHOI MIBUIKOCTI TOUkU M Ouya.
3HailiemMo 3HaYeHHs 3a3Ha4eHUX cuil. J{1sl BU3HAUEHHs BIALEHTPOBOI cuiu F, B Oyab-

AKIM Toulll KOHTakTy K HEOOXIJHO pO3IJISIHYTH KiHeMaTHKy pyxy Omda O,C, 1o roioBLi
KOPEHEIUIONy MICHsl yAapHOro KOHTakTy B Toulll K,. OCKUIBKM ynap BilOyBaeTbcs 3a JyxkKe

MaJIMi TPOMIKOK 4acy, TO 32 MOMEHT yJapy OWdY He 3/IHCHIOE HISKOrO MEpEeMillleHHS IO
TOJIOBIII KOPEHETUTOAYy. TOMY 3a TMOYaTKOBE TMOJIOKEHHSI OWva Ha TOJOBII KOPEHEIIONY MiCIs
yJIapy MOXHa BBa)KaTH TTOJIOKCHHS YAapHOTO KOHTaKkTy K.

Jlnst O1TBII TOYHOTO JOCIIKEHHSI PyXy OWua IO TOJIOBII KOPEHEIUIOAY HEOoOXiTHO
cKiIacTi AudepeHiiaibHi PIBHAHHS PyXy TOUYKH M TI0 TOJOBLI KOPEHEIUIOAY, OCKUIBKU MPH
TaKOMY JOCII/DKCHHI BPaXOBYIOTHCS CHIIH, III0 BUKJIMKAIOTh TAKUN PyX.

Cmig BigMiTHTH, IO OCHOBHY pOib y (GOpPMYBaHHI cumm 3uicyBamHs () Bimirpae

BiJIleHTpoBa cuia iHepuii F,, cuna tsaru P Ta oOeprampHuil MomeHT Ouua M . Came

6

3aBASKA il IWMX CHUJ BiIOyBaeThCs NPHUTHCKAHHA OWda JIO0 TOJIOBKM KOPEHEIUIONy 1
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nedopmanis 3ruHy Ouda. JlilicHo, Bigpa3y micis yzaapy BIUEHTpoBa cuia iHepuii F,
HarpsiMJIeHa B3JI0BX OMYa 1 HAMaraeThCsl BUNIPSIMUTH OWY B3I0BXK pajiyca p . Sk Ou 1 cuiia
Oyna BIACYTHs, TO MiJ JI€I0 MOCTYNAJBbHOTO PyXy OYHCHHMKA Ta OOEpPTaJIbHOTO pyXy Ouua
HaBKOJIO oci O OMY IpU KOHTAKTI 3 TOJIOBKOIO KOPEHEIUIOAY MPOCTO O BIAXMIIMBCS HA JCSIKUMA
KYT B 01K, IPOTHJIKHUN 00EPTATILHOMY PYXY, 1 0€3 OyAb-SIKOTO 3yCHJUIS TPOCKOB3HYB O 110
TOJIOBLI KOPEHEIJIOAY, HE 3MIHIOIOUHM CBOET MPSAMOJiHINHOI (popMu, OCKiIIbKH mifgBicka O, —
HIapHipHa.

OTKe T Ji€r0 BimreHTpoBOi cwiu F, TIpU HAi3[i Ha TOJOBKY KOPEHEINOTy Omd
3aJMIIA€TBCS BUOPSMIIGHMM B3JIOBXK pajiyca p, a TOMY, BHACHIJIOK IOJAJbIIOrO

MOCTYMAJIBHOTO 1 00EPTAILHOTO PYyXiB, OWY MPOKOB3YE IO T'OJIOBII KOPEHEIUIONY, 3a3HAI0UN
MIpH IbOMY TIE€BHOI1 edopmallii 3TuHyY, Ka CTBOPIOE 3YCUILISA 3UiCyBaHHSI 3QJIUIIKIB THUKH.

BenuuuHa BialeHTpoBoi cuiiM iHepiii F, B TMoyaTKOBiit Touli koHTakTy K, (Touka
M) nopisHroe [5]
F,=mo’-p, (D
e m —wMaca ouda.
BusHAauMMO BinueHTpoBY cumy F, Toukun M B Gymb-sKiit Touni K KOHTakTy Guda 3
TOJIOBKOIO KopeHerioay. [lana cuna Oyie 10piBHIOBATH
F, =mo’-0K, ()

. . 4
ne O'K — sigcrans Big Toukn K 10 touku O'.
Sk BUAHO 3 cxeMu puc. 1, 1aHa BiACTaHb MPUOIU3HO JOPIBHIOE

OK ~OK,-K,K +00', 3)
ne OK, =p.
Tonui, BpaxoBytoun, mo OO' =V, -t Ta KK, =V, -t 1(3), orpumyemo:
OK ~p. (4)

TaKkuM YMHOM, BiIIEHTPOBA CHNIa iHepIii F, B KOXKHill TOUIl KOHTaKTy K HaGIMKEeHO

3aJIUMIIAETHCS TOCTIHHOO 3@ BEJIMYMHOIO Ta HAPSMOM 1 IOPIBHIOE
F,~mop. )

[Ipu ubomMy macy Ouua m BBa)XKAEMO 30CEPEKEHOI0 Ha poOouill yacTHHI Ouya.
BinnentpoBa cuiia iHeplii, ska BUHUKAE Bl o0epTaHHa Macu Ouda 6ikde 10 oci miasicy O,
BUKJIMKA€ HATSr OMYa 1 3pIBHOBAXKYEThCS peakii€ero B mapHipi O, .

Iebopmaris 3runy 0Mya BUHUKAE BHACIIIOK NPUTUCKAHHs OMYa B TOYI KOHTaKTy K
cunamu imeprii F, Ta Barm OGwua G Wi Ji€l0 TATOBOi CHIH P MOCTYNAJIBHOTO PYXY
OYMCHHKA Ta 00epTallbHOr0O MOMEHTY Onua M, .

Cuna nedopmauii 3runy Gyne nopiBHIOBaTH cuii 3uicyBamHs O . Omxe cuia P
MOCTYNAJIbHOTO PYXy OYMCHHKA Ta oOepTaibHUN MOMEHT O6uuya M, , BXOAATh B CKIIAJ0BY
cumi O i ToMy BOoHH Ha puc. | He 306paxeHi.

Cuna tepTs, SIK B1JOMO, TIOPIBHIOE

E,, =N, (6)
ne f — KoedilieHT TepTs MOBEpXHi OWYa 1Mo MOBEPXHi TOJIOBKU KOPEHETIIONY;

N —HOopMalbHa peakxilis B TOUIll KOHTAaKTy K OW4a 3 TOJIOBKOIO KOPEHETUIOMY.
Takum uymHOM, audepeHIiabHe PIBHAHHS PyXy TOYKM KOHTakTy K 10 TOJIOBII
KOPEHEIUIOy B BEKTOPHiH dopmi Oyae MaTh TaKui BUTIISI:
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ma=F,+G+N+F, +0, (7)

Je a — abCoNIOTHE MIPUCKOPEHHS PyXy TOYKU KOHTAKTy K TIO TOJIOBII KOPEHEIIONY;

m — Maca ouya.

OCKUTbKM B JTaHOMY BHUMAJKy Ma€eMO IUIOCKY CHUCTEMYy CHWJI, IO pO3TalloBaHa B
wiomnHl yOz, To audepeHuianbHe piBHAHHA pyXy (7) 3BOOUTBCS 1O CHCTEMHU JBOX
mdepeHLiaIbHUX PIBHAHb IPYTOTO MOPSAAKY HACTYITHOI'O BUIJIALY

my=F, +G,+N +F, +0,

s=F +G. +N_+F ®
mz= ez+ z+ z+ mp4z+Qz’

ne F,, G, N, F

i o, » 0, — mpoekuii Bektopis cun F,,G,N,F, ,0 Ha Bicb Oy

m mp

Bignosigno; F,., G,, N_, Fmp.z’Qz — NPOEKIii BEKTOPiB 3rajaHux cuji Ha Bick Oz

BIAIIOBIIHO.
BpaxoByroun 3HaueHHS NPOEKILid BEKTOPIB CWJI, IO BXOIATH B CHCTEMY
mdepeHuianbHuX piBHAHB (8), Ta Bupasu (5) 1 (6), 3ranana cuctemMa HaOyBa€e TaKOTO BUTIISILY

A A

my =—mw’psino + N cos (y, N)— JN cos ()’;:17)+ Qcos (j/, V)’ )
mi=—-mon’pcoso —mg + N cos (z,A]V)— /N cos (Z',AT7)+ Qcos (Z',AV),

Jie cos (y,ZV ), cos(z,]v ) — HanpsAMHI KOCHHYCH BeKTopa cuin N 1o oceit Oy i Oz

BIJIMOBIAHO; COS (y,l7), Ccos (z’, 17) — HaNpAMHiI KOCHHYCH BEKTOpA IIBUAKOCTI V PyXy TOUKH
KOHTakTy K 10 rojoBui KopeHemiony ao oceid Oy 1 Oz BIiINOBIIHO; P, Z — MPOEKIl
BEKTOpa IBHAKOCTI / Ha oci koopamuaT Oy Ta Oz BimoBimHO.

3 [2] Bigomo, 1110 3rajjaHi HampsIMHI KOCHHYCH JIOPIBHIOIOTh

cos( ,A]V)=2l‘§; cos(z,A]V)=Zi-§;
Y 4

(10)
U=y =\ 2
cos\y,V )==; cos\z,V )=—,
G)-5 cosler)-
ne f (y,z) =0 — piBHSHHS B 5131 (IOBEPXHI, 1O AKIH PyXa€eThCs MaTepianibHa TOUYKA);
Af —monynb rpagienTa GyHKIil f ( y,z);
V' — MoIynb BEKTOpA MIBUKOCTI TOYKH.

Ockinbku croyaTky OyJio NPHHHATO, IO TOJIOBKA KOPEHEIIONy Mae chepuuHy
(dhopmy, TO pIBHIHHSIM B 5131 € cdepa, 0 Ma€ TaKe PIBHIHHS

fle,y,z)=x"+y"+2"-R* =0, (11)
e R — paniyc cepraHOI rOJOBKY KOPEHETLIONY .
Jns monman yOz x =0, 1 ToMy piBHSAHHS chepu (45) nepexoanuTh B piBHIHHS KOJa

f(y,z):y2+zz—R2=0. (12)
3rimHo [2], MoIyb TpagieHTa PYHKINT Ta MOAYJIh IMIBUAKOCTI OYAyTh JOPIBHIOBATH
2 2
Af = (gj J{gj , (13)
oy oz

V=yp+2. (14)
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[Tincraumo (10) B (9) Ta nmomamo A0 cuctemu audepeHIiabHUX PIiBHIHD (9)
piBHsHHS B 5131 (12), OTpUMy€eMO HacTynHY CI/ICTeMy zm(bepeHuiaﬂLHHx PIBHSIHB!

my =—-mo’psino+— A af fNy QV

m%=—-mo’pcosa — mg+£ g—fN§+Q§, (15)

Af 0
y*+z> =R =0.

OO6unCcIUMO YaCTHHHI MOXI/HI Ta IrpajieHT QYHKLIi, SKi BXOAATh B CUCTEMY PIBHSIHb

(15). Matumemo:
g=2y, g =2z. (16)
oy 0z

Toni , 3rigHo (13)

Af =+ (2y) +(22)’ =2R. (17)
[TincraBumo Bupaszu (16), (17) B (15). Toni cuctema mudepeHmianbHuX piBHAHB (15)
HaOyBa€ TaKOTO BUTIISAY

.. 2 Y y y
my=-mopsino+-—-N—-fN=+0=,
y p I fNV QV
. 2 z z z
mz=—-mopcoso—mg+—-N—fN—+0—, 18
p g+ N-INZ+07 (18)
Yy +z°—R*=0.

Cuctema piBHsHB (18) € cHcTEMOIO TPHOX PIBHSHB 3 TPbOMa HEBIAOMUMH ), z 1 N .
ToMy BOHa € BU3HAYECHOIO 1 Ma€ €JUHUI PO3B’SI30K.

Buxmrounmo 3 otpumanoi cuctemu piBHAHB (18) HeBimomi BenmuynHN N Ta z , 3BIBIIN
TaKUM YMHOM JaHy CHUCTEMY JI0 OJHOTO IU(EpeHIIaTbHOrO PIBHAHHA 3 OJHIEI0 HEBIOMOIO
byHKIiEIO y(t). s nporo ciin npoaudepeHIiiroBaTi aBa pasu no ! piBHAHHSA B’s31 (12).
Sxmo npoaudepeHioBaTy JaHe PIBHAHHS OJIUH pa3, TO OTPUMYEMO

2yy+2z2=0, (19)
3BIJKH 3HAXOUMO
w+zz=0. (20)
Skmo npoaudepenuiroBatu piBHAHHSA (20), TO MATUMEMO
Vi i+ =0, (21)
abo
(y+22)+ (32 + 22)=0. (22)
Ockinekn y° +2> =V?, T0 OTpEMaEMO
V2 =—(yp+z£). (23)

[TomHoxxuMO mepiie piBHsAHHA cucteMu (18) Ha y, Apyre Ha z 1 HOWIEHHO J0AaMO
X, OTpUMYEMO

m(yj} + z'z') = —(moazp - ysin oL+ mw’p - z cos oc)— mgz +

+%(y2+22)—f%(yj/+zz')+%(yy+zz'), %)
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3BiIKH, BpaxoBytoun Bupasu (20) ta (23), maTumMeMO
—mV? =—mo’p(y-sina+z-cosa)—mgz+ RN . (25)
3 Bupazy (25) 3HaxoauMo HOpMaIbHY peakiito N . BoHa nopiBHIOE

1 .
N:E[mmzp(y-s1na+z-cosoc)+mgz—mV2]. (26)
3pobumMo moganklii nepeTBopeHHs. 3 Bupasy (20) oTpumyemMo
z=-2 27)
z
TOM1
- \2
2 =—(yz o) (28)
abo
- \2
2 :—(zyy ) - (29)
R™ =y
TaxuM 4MHOM, JUIst BEIMYMHM IIBUAKOCTI pyxy V' MOKeMO OTprMAaTH Takuii BHpa3
- \2
Vi=jyiezt=jy +—R(2y{)y2 . (30)

[Tincransroun Bupas (26) B nepiie piBHAHHS cuctemu (18), oTpumyemo

my :—mcozp-sinow(%—f%j [mofp (ysina+zcosa)+

(31
1 y
+mgz—mV?|—+Q0=.
g V]R o

: 2 2
Ockinbku z =+/R° —y~ , TO, BpaxoBytouu Bupa3 (30), ocTaTOYHO MaTUMEMO

y R =y

mj = —m’p-sina + w \/(Rz _yz))';z +(y)';)2
x{mmzp (y-sinowmlR2 —y? ~cosoc)+mg\/R2 —y* - (32)
_m[(Rz—yz)y%(yy')zl} I O s

2 _ 2 R 2 2).2 )2
R =y R R =2 )y +(3)
Takum 4uHOM, OTpUMaHO AudepeHiiaIbHe piBHAHHI APYroro nopsaaky (32), B skomy
HEBiZoMa Juie oxHa (GyHKIisS y, TOOTO OTpUMaHO AudepeHiiadbHe PiBHIAHHS B TaK 3BaHIM

HOpPMaJIbHIN (opMi, KOJIM BHUINA TOXiJHA BHPAXKAETHCSA UYEpPe3 HWKYl TMOXIIHI 1 IIyKaHy
¢bynkuiro [4].

HeBigomy cumy Q, mo Bxoauth B piBHSAHHA (32), MOTpiOHO 3HAXOIUTH 3 YMOB
nedopmariii 3runy 6uya.

Tomy, U1 po3B’sI3yBaHHS JAHOTO PIBHSIHHSA MOTPIOHO CHOYATKY 3HAUTH cuiy (, abo
BHPA3UTH i1 4epe3 BiJIOMI BEIIMUHHHU.

Ockinpku piBHSHHS (32) € HemHIMHMM, TO WOTO MOXKHa pO3B’SA3aTH JIUIIIE
YHCETHbHUMHU METOJaMH Ha TIEPCOHAIBHOMY KOMIT IOTEpI MPH 3a/laHUX MOYAaTKOBHX YMOBAX,
10 OyJie mMpeaMEeTOM HACTYITHOTO JOCIiIKEeHHS.
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BucHoBku:

1. Orpumane HOBe audepeHIiiiHe piBHSIHHS APYTroro MOPSAKY B HOpMalbHIN dopmi,
SKE€ OIMCY€ IpOLeC JAMHAMIYHOi B3a€MOJIl THYYKOi OYMCHOI JIomaTi 3 TIOJIOBKaMU
KOPEHETIO/IIB IIyKPOBUX OYypsIKiB.

2. Orpumane paudepeHIiiiHe pIBHAHHSA CTBOPWIO TEOPETUYHI MEpPEeIyMOBH IJIs
no0y/1I0BU MaTeMaTUYHOI MOJIeNI JTMHAMIYHOI B3a€MOJIi, SIKa JT03BOJUTh BCTAHOBUTH BIUIMB
KOHCTPYKTUBHUX TMapaMeTpiB Ha TIOKa3HUKH SKOCTI TIPOLIECY OYHMIICHHS TOJIOBOK
KOPEHEIUIOIB IIYKPOBUX OYPSKIB.
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HU. I'onosau, H. bBepesosoil, O. Yepnvius, B. Epémenxo
TeopeTnuyeckne 0CHOBbI B3aMO/AeiicTBUS TN0KO0Il OYMCTHO JIONATHI € TOJOBKOI KOPHeM104a
NPH 00YHUCTKE

[Tpennoxxena HOBast TeOpHs B3aNMOAEHCTBHUS THOKOW OYHCTHUTEIHLHOM JIOTIACTH C TOBEPXHOCTHIO
TOJIOBKH KOPHEIUIO/Ia B IIPOLIECCE €€ OUNCTKU OT OCTaTKOB 00TBBI. Ha ocHOBe momy4yeHHbIX AnddepeHInanbHbIX
YPaBHEHHH BM>KEHHMS JIONIACTH, KOTOPas IAPHUPHO YCTAHOBJICHA HAa MIPUBOJHOM Baly C TOPU30HTAIBHOM OCBIO
BpAI[CHNs, TIPUBEICHB HOBBIE MAaTEMaTHYECKHE 3aBUCUMOCTH, KOTOPhIe 00OCHOBBIBAIOT OCHOBHBIE NTapaMeTPhI
JJAHHOT'O TE€XHOJIOTMUYECKOro Ipolecca.

L Golovach, N. Berezovoj, O. Chernych, V. Eremenko
Theoretical bases of interaction flexible head cleaning shovels advanced treatment of root crops

The new theory of interaction of a flexible blade of the root cleaner with a surface of the top of the root
is offered during its clearing of residuals of beet tops. On the basis of the obtained differential equations of
motion of a articulated blade, which is installed on the drive shaft with a horizontal axis of rotation, the new
mathematical associations are submitted which justify the basic parameters of the given technological process.
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