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3eMnepunHi, JOPOXHi Ta MeniopaTUBHI MaLLMHU
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DYNAMICS CUTTING EDGE TIP EQUIPPED CANTILEVER

Leonid Pelevin, Mykola Pristaylo
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AHOTALUIA. B cmammi doka3aHo, W0 pi3aHHST epyHmMYy HaKOHEeYHUKOM 3 KOHCOJo HeobxiOHO po3ansidamu Ha OCHO8i meopii po3-
rogctodxeHHs1 xeunb 0eghopmauii. BusHayeHo ymosu rnipouecy 0nsi HeobxiOHoi deghopmauii koHcosi. Po3paxoeaHo cury, sika nompibHa
0ns makoi Oeghopmauii, mromeHuyitiHy eHepaito 3iaHymoi KoHcori, if weudKicmb po32uHaHHS, eHepeito ydapy 06 epyHm ma poboyy 0os-
JKUHY KOHCOII.

Knroyoei cnioea: pizaHHs1, 2pyHM, HAKOHEYHUK, KOHCO/b.

AHHOTALMUA. B cmambe doka3zaHO, Ymo pesaHue epyHma HaKOHEYHUKOM C KOHCOJbH HE0bX0OUMO paccMampueamb Ha OCHO8Ee
meopuu pacrnpocmpaHeHusi 8os1H deghopmayuu. OnpedeneHbl ycriosusi npouecca 0ns Heobxodumol deghopmayuu KoHconu. Paccyu-
maHa cuna, Komopas HyxXHa Ons makol Oegopmayuu, MomeHyuanbHylo 3Hepauto co2Hymol KOHCOMU, ee CKOpoCmb pa3aubaHus,
aHepauto ydapa o e2pyHm u paboyyto OnuHy KOHCOMU.

Knro4esnbie cnosa: pesaHue, no4yea, HakOHEYHUK, KOHCOJTb.

SUMMARY. Purpose. The analytical test on a mathematical model of the cutting process conditions required soil deformation and
movement of the cutting edge console and the speed of its motion for dynamic destruction of soil on the basis of the theory of wave
deformation. Methodology/approach. The using differential equation curved beam axis defined by moving the cantilever cutting edge
of the knife and effort necessary for such movement. Findings. Knowing the power of destruction of soil identified potential energy
console which enabled to determine speed in console. Research limitations/implications. Can be stated that console provides cutting
edge blade loading of high speed, therefore it is proposed to consider the effect on the basis of the theory of wave deformation. Origi-
nality/value. The results need to be further exploited in the design of such systems.

Key words: cutting, soil, tip, cantilever.
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NOJIOHUMH HOXaMHU Pi3HOT IIMPHHU

MeTo10 poGOTH € aHATITUYHA [IEPEBIpKa HA
MaTeMaTU4YHIi MoJeil 3a0e3neYeHHs] yMOBaMHU
npolecy pi3aHHS TPYHTY, HEOOXigHy aedop-
Mariiro koHcodi 1 nepemimenHss KPK ta mBua-
KICTh 1X PyXy UI1 AMHAMIYHOTO PYHHYBaHHS
TPYHTY Ha OCHOB1 NPHHIIMIIB TEOPil PO3MO-
BCIOJDKEHHS XBWIII nedopmartii [3].

Fig. 1. Moving CRC in cutting the soil in
dibnymy knives of varying widths

BuxkJiiag ocHOBHOro Mmartepiany

Busnaunmo 3runatouy cuiy Ps, sika motpi-
ona s nepemimends KPK. ITonepennbo 30-
OpaXMMO KOHCOJb JTOBXHHOI Ly y BUTISIL
O6anku AB 3akpinieHoi B Touri B. Buznaunmo
nepemimenHs KPK Ap 3a momomororo nude-

PEHIIIaJBbHOTO PIBHAHHS 3ITHYTOI OCi Oanku

(puc. 2) [2].
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Puc. 2. Cxema [uisi BU3SHAYCHHS MEPEMILICHHS
AP 17151 KOHCOJI MOCTIHHOTO MOMEPEYHOro Imepe-

pi3y, nie 0 KyT mOBOPOTY mepepizy
Fig. 2. Circuit for determining displacement
Apfor console constant cross cross-section,

whereb angle section
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koHconi Lg Bim 0,001510 0,084, BuKkopucto-
Byroun Bupa3 (16), oTpuMaHo 3aIeXKHOCTI, SKi
MpeJICTaBJICHI Ha puc. 3.
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Fig. 3. The dependence of the bending strength
of theP; console length. in cutting soil similar
knives of varying widths
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Puc. 4.3anexuicts mBuakocti KPK Vipx Bin
JIOBXKMHH KOHCOJI L pw pizaHHi TPyHTY
NOJIOHUMH HOXaMHU Pi3HOT IIMPHHU
Fig. 4. The velocity)KPK Vipx the length
consolelx at cutting the soil the like them knives
of varying widths
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[TpoBeeMo poO3paxyHKH pi3aHHS IPYHTY
noaioHuMu Hokamu mupuHo0 br=0,025 M,
bx=0,05v Ta bg=0,08v, 3MiHIOIOYN JOBKUHY
koHcom Lyx Bim 0,001570 O,Im, BuKOpHCTO-
Bytoun Bupazu (24), (25), (26)ra (27), orpu-
maemo 3anexuocTi mBuakocTi KPK Vipr Bifg
TOBXHUHU KOHcolI Lg (puc. 4).

TakuM yMHOM, IIBHUAKICTE B 00JIacTi KOH-
comi ta KPK nHaOyBae 3HaueHHs OiibIIOro 3a
Ov/c (OCKIJIBKH JWHAMIYHUN TMpolec pyHHY-

H —rnubuna pizanns [4].

PesynmpTati mpuICTaBUMO B 3arallbHUX
OCSIX KOOPJMHAT, aje OKPEeMO IJIsl HOXIB pi3-
Hoi mmmpuan (puc. 5). I'padik bynkmii P; Ta
rpadik QyHKIIi P, MAIOTh TOYKY NEPETUHY
(puc. 5).

Abcuuca 1i€l TOYKM BH3HAYAE JIOBXUHY
KoHcoml Lg, 3a skoi BimOyBaTMMeThCs 1i 3TH-
HaHHS, 0 3abe3neunts mBUAKICTE KPK 06i-
JBIIOK0 32 9 M/C, B MOMEHT CKOJIY TPYHTY.
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Puc. 5. Pe3ynbraTty opiBHIHHS 3rHHAIOYO0] CHITH P3 3 CHIIOIO OTIOpY TPYHTY pi3aHHIO P,
a) mupuHa Hoxa b=0,0254; 6) mwupuna nosxa bx=0,054; B) muprna Hoxa bx=0,0841
Fig. 5. Results of the comparison of bending stifeiRH impedance ground cuttiiy,.:
a) the width of the knifé=0,025m, b) the width of the knifg&=0,05m, c) the width of the knitg=0,08m

BaHHS TPYHTY MOXE BiJOYBaTHCS JUIIE MPHU
IIBUAKOCTI, OumbImiii 3a 9 M/c. [3]: mist HOXa
mpuHoio br=0,0254, konmu Lx He mepepwuiye
0,0254; myis Hoka mmpuHOK0 bi=0,05u, Konu
Lx ve mepesunrye 0,085m; ana HOXa mmpw-
Hot bg=0,08 M, xomu Li He mepeBumrye 0,35
M. [IpoBenemMo yTouHeHHS 3a0e3MeYCHHS YMOB
nporiecy Uit HeoOXiaHoi Aedopmartii KoHCoi
(mepemimennss KPK). IopiBHs€MO 3ruHar4y
cuiy Pz 3 CHJIOI OMOpPY TPYHTY pi3aHHIO, SKY
00YHCIUMO 32 METOJIMKOIO, 3aIPONOHOBAHOIO
npodecopom FO.A. Berporum

F)Sar = ¢0/ mce FC(s’ + 2rnﬁm< H ? + 2rn(701<.cp H ! (28)

ne F, =H[by - mroma nmo6oBoi moBepxHi,
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BucHoBok

Buznaueno poGoui
KOHcOMI Lg :
- g Hoka mmpuHOW br=0,025 M -
Lx=0,024u;
- 1t Hoxa puHoio bg=0,05M - Lg =0,04wMm;
-1tk HoKa mupuHOo0 brg=0,08v - Lxg=0,07m.
[{um camuM 3a0e3MeuyeThCsl MBUIAKICTh B 00-
nacti koHcoiai Ta KPK 6usmoro 3a 9 m/c. Mo-
’)KHa CTBEpKyBaTH, 110 KoHcosb Ta KPK 3a-
0e3meuyloTh TPUKIAJAHHS HABAHTAKCHHS 3
BCJIMKOIO IIBHJKICTIO, TOMY IPOIOHYETHCS
iXHIO M0 PO3TJSAaTH HA OCHOBI MPUHITUIIIB

3HAYCHHA OOBXHWHHU
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Teopii pPO3MOBCIOJKEHHSI XBWJI Jedopmariii
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