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Abstract: The advantages and disadvantages of
different constructions of flexible harrows are analyzed. A
new construction of the flexible chain harrow with tines
that rotate in different planes by contact with the soil is
presented. The angles of outside links of the harrow and,
accordingly, its working width are defined. The power to
work of flexible chain harrow is defined.
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INTRODUCTION

Operation of basic soil tillage is prior to all operations
for growing crops. Lately gets spread progressive system
of minimum tillage which includes reducing of the number
of tillages and declining of their depth by combining of
various working operations such as ploughing and
harrowing. To ensure of this tillage, it is necessary to use
combined tillage tools.

Today for the operation of minimum tillage the
combined units are used. A lot of constructions among
which plows with flexible rotary harrows are developed
[1, 2]. These harrows are called modular, flexible, and
they are made in the form of chain with tines. Most of
these harrows give good work results. But they have
disadvantages, namely, their working parts (tines) cannot
rotate by the contact with the soil in the longitudinal-
vertical and horizontal planes and it is lead to faulty
cultivation of different soil texture.

In many scientific papers the parameters of working
tools for secondary tillage are substantiated and their
constructions are discussed [3, 4, 5, 6, 7]. But many
questions are not still clearly understood. Accordingly,
the questions of theoretical substantiation of working
parts parameters of the new constructions of flexible
harrows, particularly for small-sized equipment, are not
discussed.

MATERIAL AND METHOD

In works [6, 7] are described the construction of
wheel-driven flexible harrow and a perspective of its
use on the small-sized equipment. Theoretical
researches of these works allowed defining the
motion trajectory of characteristic points of flexible
harrows tine and the force acting on the tine. But such
important parameters as the angles of outside links of
the harrow and, accordingly, its operating width and
also a draught of flexible chain harrow are not
defined. These parameters are particularly important
in terms of using of flexible harrow with small-sized
tractors and motoblocks. Operating width of small-
sized harrow should not be large, since this would
lead to an undesirable increase of size of the unit, as
well as to increase of its draught. Therefore, the
maximum use by the work of the chain harrows
length, i.e. using by the work of maximum number of
its units or giving it best possible working width by a
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Pe3rome: [IpoaHanizoeaHo nepesazu ma HeOOJKU
Pi3HUX KOHCMPYKUiG eHy4ykux 6opiH. [lodaHa Hoea
KOHCMPYKUis eHy4Koi nlaHuyr02080i 60poHU 3 3ybamu, wWo
obepmarombcsi 8 PI3HUX MAOWUHaX Mpu KOHMakmi 3
rpyHmom. BusHayveHi kymu Haxurny KpalHix naHoK daHor
b6opoHu i, e8idnoeidHo, i poboya wupuHa 3axeamy.
BusHayueHa nomyxHicmb Ha pobomy eHy4KoI riaHyr20801
60poHu.

Knroyoei cnoea: mMomobriok, 6opoHa, naHutoe, naHka,
3y6, Kym, WupuHa 3axeamy, cusna, momyxHicms

NEPEOYMOBA

Onepauis ocHoBHOrO 0GpOGITKY I'pyHTY nepenye BCiM
onepauisM 3 BMPOLLYBAHHSI  CiNbCbKOroCcrnoaapChbKux
kynbTyp.  OcTaHHiM  4Yacom  HabyBae  MNOLUMPEHHS

nporpecvBHa cmcTema MiHiMansHoro obpobiTKy I'pyHTy, ska
nepegbadvae  CKOPOYEHHS  KinbKOCTi  0OpobiTkiB  Ta
3MEHLUEeHHs1 X MMMbUHN 3a paxyHOK MOEOHAHHS Pi3HUX
TEXHOMOMYHMX  ofepauiin,  Hanpuknag, opaHkM i
©opoHyBaHHs. [ns1 3abe3neyeHHst Takoro obpobiTKy rpyHTY
HeoOXigHO 3acTocyBaHHS KOMOIHOBaHMX 3HapsSab.

CborogHi Ons  BMKOHaHHA  onepauii  MiHIManbHOro
06poBiTKy I'PYHTY BUKOPWCTOBYHOTb KOMOGIHOBaHI arperaTu.
Po3pobneHo 6Garato Takux KOHCTPYKLUin, TO6TO nnyrie 3
6opoHamu rHyukummn obepTanbHumy [1, 2]. Lli 6opoHu
Ha3vBalTb MOZYIMbHUMMW, THYYKUMU, NaHLIOrOBYMU i BOHU
BMKOHaHi y BUrMAAi naHutora 3 3ybamu. B ocHoBHOMY AaHi
OOpOHM [alTb XOpowWi pesynbTaty poboTn. Ane BOHM
MalTb Hefoniku, a came ix pobodi opraHu (3ybu) He
MOXyTb 06epTaTUChb NPV KOHTaKTi 3 FPYHTOM B MO3[40BXHbO-
BEpPTUKamnbHIW Ta B TOPU3OHTamNbHIN  MMOWMHAX, Lo
npu3BOAUTL OO0  HEsIKICHOro  o0poGiTky  pisHMX  3a
MEXaHiYHVMW CKITaioM I'PYHTIB.

B GaraTbox HaykoBWX npausix obrpyHToBaHi napameTpu
po6ouunx opraHiB anst nepeanocisBHoro obpobiTky rpyHTy Ta
pO3rnsiHyTI iX KOHCTPYKUIi [3, 4, 5, 6, 7]. Ane GaraTo nuTaHb
e MOBHICTIO He BuWBYeHi. BignosigHo, He po3rnaHyTi
MUTAHHSA  TEOPETUYHOrO  OBOrpyHTYBaHHA  MnapameTpis
poboYnx OpraHiB HOBWX KOHCTPYKUIN THy4kux OOpiH,
30kpema, N5t ManorabapuTHOI TEXHIKN.

MATEPIANN | METOOUKA

B poGotax [6, 7] onucaHa KOHCTpyKuis ©GOPOHM
rHYYKOI 3 NPMBOAOM Bif KOrieca Ta nepcrnekTUBHICTb i
3aCTOCYBaHHsi Ha MarnorabapuTHIN TexHili. TeopeTuyHi
OOCTiMKEHHS  AaHMx  pobiT  [03BONMUNM  BU3HAYUTK
TPaEKTOPIO PyXy XapaKTepPHOI TOYKM 3yOy GOPOHU THYYKOT i
cuny, Wo Aie Ha 3y6. Ane Taki BaXknuBi napameTpu siK KyT
Haxuny KpamHix naHok 6opoHwu i, BiAMOBIgHO, il WMpWHA
3axBaTy, a TaKOX TArOBMW OMip THYYKOI JaHLOroBol
60poHM He BU3Ha4eHi. [laHi napameTpn 0cobnmBO BaXNyBI
3 TOYKM 30pYy BUKOPUCTaHHA FHy4Kkoi GopoHu B arperaTi 3
ManorabapuTHuMmK TpakTtopamu i motobrnokamu. LnpuHa
3axBaTy ManorabaputHOi rHy4koi GOpPOHM He MOBMHHA
OyTVM BenuKol, OCKiNMbkuM Lie npu3Bede [o HebaxaHoro
36inbLUeHHst rabapuTiB arperaTy, a TakoX A0 30inbLUeHHS
MNOro TAroBOro onopy. TOMy MakcuMmarbHE BMKOPUCTaHHS
npu pobOTi [OBXUHM  FNaHUOroBoi  60poHM, TOOTO
3anyyeHHs B poboTy MakcUMarnbHOI KinbKOCTi ii TaHOK abo
HafaHHs i HanBinbLW MOXIMBOI POGOYOT LUMPUHM 3axBaTy
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given number of links are very important for such
small-sized harrow.

For qualitative tillage we proposed the flexible harrow
with adjustable tines [8]. Here you can set the desired
position (angle) of loosening tines 6, which determines
their operation (Fig. 1). The angle of the tines 6 to the
longitudinal axis of link is provided by the appropriate
position of the bases 3, which are fixed with bolt 2. By
turning the support 7 can be achieved the alignment of
the supports 7 hole with the shaped sleeves 8 holes
and the bases 3 holes for the vertical pin 9 and fix it.
Vertical pin 9 can be fixed in position when loosening
tine 6 will take perpendicular position to the longitudinal
axis of the link, as shown on Fig. 1. To provide of more
qualitative cultivation of different types of soils, than
discussed above, we need to change the horizontal and
vertical angles of location of loosening tines 6 to the
longitudinal axis of the link. For this we need to rotate
and fix by vertical pin 9 the support 7 in such position in
which it is able to achieve the desired tines 6 position in
the horizontal plane. To change the angle of the tines 6
in the vertical plane it is necessary to change the
location of the bases 3, for the purpose we tighten and
release each other bolts 2 as long as the bases 3 do
not lie completely by one of the faces of their
multifaceted surfaces on the link. In such position of two
bases 3, which are attached to the same link, it is
provided a stable angle of these bases and,
accordingly, of tines 6 in the vertical plane. Optimum
angles are selected according to external conditions of
work.

Fig. 2 presents a plow with flexible harrow, which is
aggregated to motoblock.
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npv OaHi KiNbKOCTi NaHOK € AyXe BaXNUBUM ONS Takoi
ManorabaputHoi 6OpoHM.

Ina skicHoro o6pobiTky rpyHTY Hamu 3anpornoHoBaHa
BopoHa rHy4yka 3 perynbosaHum 3ybamm [ 8 1. TyT moxnmeo
BCTAHOBUTU  HeoOXigHe  MonoxeHHs  (KyT  Haxwuny)
po3snyLyounx 3y6is 6, LLO BU3HaYae ix pexum poboTu (puc.
1). Kyt Haxuny 3ybiB 6 [0 NO3OOBXHBLOI OCi NaHKu
3abe3nevyeTbcsl BiANOBIAHUM MOMOXEHHSM OCHOB 3, sike
(hikcyeTbea 3a gonomoroto 6onTi 2. NoBopoTom onopu 7
MOXHa [OcArTM cniBnafjaHHs OTBOPY [faHoi onopu 3
oTBopamu  pirypHoi BTYynkM 8 i ocHoBu 3 Ong
BepTMKanbHOro nanbus 9 i 3akpinuTu 1oro. BepTukanbHun
naneup 9 MoOXHa 3aKpINMTW B TakOMy MOSIOXKEHHI, KOmu
po3nyLuyounii 3y6 6 3armMe nepneHauKynsapHe noroXeHHs
00 MO3J0BXHBOI OCi MaHKK, K i nokasaHo Ha puc. 1. Ona
3abe3neyeHHs OinblU AKICHOTO, HK Y BULLEPO3IMSHYTOMY
BUMNaaKy, 06pobiTKy pisHMX TUNIB rPYHTIB HEOOXIOHO 3MIHUTK
rOPU30OHTanbHi i BepTVKanbHi  KyTW  po3TallyBaHHS
po3nyLyounx 3y6iB 6 00 NO3OoBXHLOI OCi maHku. [Ans
uboro oropy 7 HeobxigHO nNpoBepHyTU i 3adikcyBatu
BEpPTVKaNbHUM nanbuemM 9 B TaKOMy MOMOXEHHI, LWo6
MOXHa Oyno gocartn HeobxigHOro po3TallyBaHHs 3y0y 6 y
rOPU3OHTarnbHIN AMAOWWHI. [Nsa 3MiHW KyTa po3TallyBaHHS
3y6iB 6 Yy BepTMKamnbHIN NMOWWHI HEOOXiQHO MOMIHATM
po3TallyBaHHA OCHOB 3, ANnd 4Oro  MonepemiHHO
BiNycKaloTb OAMWH i 3aTAryloThb iHWIM 6onTM 2 o TvX nip,
MoKV OCHOBM 3 He NsXYTb NOBHICTIO OHIEI0 3 rpaHen CBOIX
faratorpaHHMX MOBEPXOHb Ha naHky. [lpn Takomy
NOSOXEHHI 4BOX OCHOB 3, LLO 3aKpinnieHi Ha O4HIn naHuj,
3abe3nevyeTbcs CTabinbHUIA KyT po3TallyBaHHS LIX OCHOB
i, BignosigHo, 3y6iB 6 y BepTUKanbHii nrowmHi. OnTumanbHi
KyTv nigbupatoTeCsl B 3aneXHOCTi Bif, 30BHILLHIX YMOB
poGoTu.

Ha puc. 2 nogaHui nnyr 3 rHydkow OGOpHOM, sika
arperaTyeTbcsi 4O MOTOBIOKY.
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Fig. 1 - Flexible harrow with adjustable tins (excerpt)
1 — chain module with links; 2 — fasteners; 3 — bases ; 4 — washers; 5 — horizontal pins;
— loosening tines; 7 — supports; 8 — shaped sleeves; 9 — vertical pin

e

Fig. 2 — Motoblock with plow with flexible harrow
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RESULTS

To characterize the work of the harrow it is
necessary to determine the angles of outside links and
therefore, the depth of plunging of the tines in the soil
and then the power to the work. We consider two
outside links of the chain on each side, which do not lie
fully on the soil surface. We accept that other central
links are fully lying on the soil. An attachment of the
outside links to the frame is hinged, and then we take
the following fastening scheme of two outside links. At
a hinge O is fixed homogeneous link (rod) OA of the
length 2I; and of the weight P, at the point A with this
link is connected by a hinge the second homogeneous
link (rod) AB of the length 2I, and of the weight P, to
end B of this link is applied a horizontal force Ps. The
whole system is in balance in the vertical plane. It is
necessary to define the angles @1 and ¢, of links OA
and AB with vertical (Fig.3).

INMATEH:-- dq ricultural C\gnquu:ctmq

PE3YINbTATU

Ona xapaktepuctukn poboTn pgaHoi  6OpoHM
HeobXigHO BMU3HAYUTW KyTWU Haxuny i KpanHix NaHok i,
BiANOBIAHO, MMUBWMHY 3aHypeHHsA iX 3y6iB B I'pyHT i
noTiM NOTYXHICTb Ha poboTy. byaemo po3rnagartu aBi
KpamrHi NaHKM naHutora 3 KoXHoro 6oKy, siki He nexartb
MOBHICTIO Ha MOBEpPXHi r'pyHTY. [NpunmMaemo, Wo iHLWi
LeHTpanbHi NaHKu MNOBHICTIO fexaTb Ha [PYHTI.
OcCKinbKn KpinneHHst KpaviHiX TaHOK A0 pamMu LapHipHe,
TO NPUAMAEMO HAacCTYNHYy CXeMy KpinneHHs [BOX
KpanHix naHok. Ha wapHipi O 3akpinneHa ogHopigHa
naHka (ctpwmxeHb) OA poBxuHow 2l; i Barowo Pi, B
Touyli A 3 pgaHow naHKkow 3'egHaHa 3a [A0MNoMOrot
WwapHipy Apyra opfHopigHa naHka (cTpuwxeHb) AB
poBxuHow 2l, i Baroo Pz, Ao KiHUA B gaHoi naHkm
npvknageHa ropusoHTanbHa cuna Ps. Bca cuctema
3HaxXoAWUTbCHA B PIBHOBA3i y BEPTUKAmNbHIN NAOWwwuHi. TyT
HeoOXigHO BM3HAuUUTK KyTU @1 i @2 naHok OA i AB 3
BepTukanmnio (puc. 3).

v

Yw
Fig. 3 — Scheme to defining the angles ¢, and ¢, of links OA and AB with vertical

We take the coordinate axes, as shown in Fig. 3. The
angles @1 and ¢, we take for generalized coordinates that
define the position of the system. From Fig. 3 we find that
the coordinates of the points Cy (X1, Y1), C2 (X2, ¥2), B (X3,
y3), where the forces applied, expressed by ¢1 and ¢, as
follows:

Mpunmaemo oci koopauHaT, K BKasaHO Ha puc. 3.
KyTu @1 i @2 npuiMaemo 3a y3aranbHeHi koopauHaTu, ki
BM3HA4yalOTb MONOXEHHA pAaHoi cuctemun. 3 puc. 3
3HaxoAMMO, Lo koopanHaTu Todok Ci (X1, Y1), C2 (X2, Y2),
B (X3, ¥3), B IKMX NpUKNageHi 3agaHi cunu, BupaxarTbcs
yepes @1 i P2 HACTYMHUM YNHOM:
yp =l cosey,

y, =2l cose; +1, cosg,,
ys = 2l, cosg, + 21, cos g, .

1)

Hence we find the variations of the Cartesian
coordinates of points Ci, C, and B, which determine the
possible movement of these points as full differential
functions of x; and y; of two independent variables ¢; and ¢.:

3Bigcyn 3HaxoaMmo Bapiauii AekapTOBUX KoopauHaTt
To4ok Ci, Co i B, sKi BU3Ha4al0Tb MOXIMBI NEPEMILLEHHS
JaHuUX TOYOK, 9K MOBHI AudepeHuiann (PyHKUin X Ta i
Bi OBOX HE3ANEXHUX 3MiHHUX @1 | @2:
& =1, cosp o,
X, =2, cosg o, +1, cosp,0p,,
g = 21, cos @ 8¢, + 21, C0S P, 50,,
&y =l sing6ep,
&, =2l singdp, -1, sinp,o,,

)
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Projections of forces Pi, P, and Ps; on the coordinate
axes are equal:

Mpoekuii cun Pi, P, i Ps; Ha koopAwWHaTHIi OCi
OOpPIBHIOOTh:

X1=0,Y1=P1,X2=0,Y2=P2, X3=P3, Y3=0

The sum of the elementary works of all forces acting on
the system is defined by the general formulas:

Cyma enemeHTapHux pobiT BCix cun, WO AiloTb Ha
CUCTEMY, BU3HAYaETbCA 3a 3aranbHUMn bopmynamu:

n
Z X; —t % j Q.
i1 5% ach aq
n
x, Xy Vi Z,—J:QZ,
i1 ' og, aa;, aa, ®)

Thus, using the general formulas (3) we can find the
generalized forces Qi and Q2 corresponding to the
generalized coordinates ¢; and @:

Takmm 4YMHOM, 3 BMKOPUCTAHHAM 3ararbHUX CbOpMyj'I

(3) mMoxemo 3HaWTK ysaranbHeHi cunum Qi Ta Q», WO

BiQNOBIAaOTb y3aranbHeHNM KoopanHaTam @1 i @2:

3
Ql:Z(X O Ly, ayJ aaaz’ollwzayhpsﬁz

o\ Op O

= -P1|1 Sianl -

3
Q. :Z(X §X—2+Y ¥; j

i1 0

p O

op op

2P5l1 sing; + 2Psl; cos@s = l; [2P3 cosgr — (P1 + 2P2) sings] 4)

N2 p s

+P, + P,
09, 0P, 0P,

= -Paly sing, + 2Psl, cos@z = 1 (2P3 cosgs — P2 singy). (5)

Equating to null the generalized forces Q; and Q> we
have the following two equations:

MpupiBHIOOUYM OO0 HyNnsA y3aranbHeHi cunu Qp Ta Qg,
OTPMMAEMO HACTYMHi ABa PIBHAHHS:

2Pz cosgi — (P1 + 2P2)sing; =0 (6)

2P3 cosg, — P2 sing, =0 (7

After some mathematical transformations from
equations (6) and (7) we have found:

As the links OA and AB are of the same length, i.e. 2I; =
2l, = 2l, we can take that their weights are also the same,
i.e. PL = P, = P. Also we take that the power Ps is equal to
the sum of two forces P; and P, i.e. P3s = P, + P, = 2P,
because the power Ps is created by two mid-links of chain
lying on the ground with all its length. From formulas (8)
and (9) we have tge: = 4/3 and tgep, = 4, where ¢; = 53°
and @, = 75°.

Now we can determine the size OD - height of the hinge
O or of the frame above the soil surface. From Fig. 3 we
have:

P +2P,

Micns neBHUX mMaTeMaTU4YHMX NEepPeTBOPEHb 3 PiBHSHb
(6) Ta (7) sHaxoammo:

2P, ®)

- 9)

Ockinbkn naHkn OA Ta AB ofHaKoOBi 3a [JOBXMWHOLO,
T06TO 2l; = 2l = 2I, TO MOXEMO NMPUAHATK, WO iX Baru
TakoX ogHakoBi, To6To P = P, = P. Takox npunmMaemo,
wo cuna Ps; gopiBHoe cymi aBox cun P 1a P, T06T0 P3 =
P1 + P, = 2P, ockinbkn cuna Ps; CTBOPIETLCSA LBOMa
cepeaHiMy NaHKkamuy faHuiora, siKi nexaTtb Ha I'pyHTi BCi€to
cBoe AoBxuHow. 3 dopmyn (8) i (9) oTpumyemo tge:r =
4/3, atgp, = 4, 3Bigkn @1 = 53°, a @, = 75°.

Tenep moxemo BusHauMTn BenuuuHy OD — Bucoty
po3TalyBaHHs wWapHipa O abo pamMu Hag NOBEpPXHEH
r'pyHTy. 3 puc. 3 maemo:

OD = OA cos@; + AB cos ¢, = 2l; cosgi + 2l> cos @2 = 2| cos@i + 21 cos @2 = 2| (Cosg: + COS @) (20)
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Taking constructive the links length of 2l = 10 cm
we determine from the formula (10) the value of OD =
8.6 cm. This value is acceptable in terms of free
passage of frame in the presence of stitches on the
soil surface and related to setting of the necessary
position of depth wheel.

Working width of harrow is approximately 50 cm in
view of the fact that the length of a link is equal to 15 cm
(by the outsides points of the tines) and in the work there
are involved two central links fully and two outsides (on
each side) links in part.

Now we can define the power to work of the harrow.
As the angle to the vertical of the link AB is ¢, = 75°,
we have that the tines of this link plunge in the sail,
but not fully. In the formula for defining of the power
which is supplied on work of harrows, such factors as
a section of soil chip c, tillage depth h, the mass of soil
that is threw in 1 s Qs should be taken a little less.

The power which is supplied on work of harrow can
be defined from the known formula [4]:

N=10°fmgv+10 *kchzn/6+10 % & Qs

Where
f —rolling coefficient (0.2),
m - mass of the harrow (8 kg),
g — gravitational acceleration (9.81 m/s?),
v — speed of the harrow (0.4 m/s),
k - soil resistivity (0.03 MPa),
¢ - section of soil chip (50 cm?),
h - tillage depth (10 cm),
z - number of tillage tools (16 pcs.),
n — rotation frequency of the harrow (17 min™),
0 - coefficient of throwing, depending on the shape
of tillage tool (= 1),
Qs - mass of soil that is thrown in 1 s (= 5 kg/s),
V¢ - linear speed of the harrow (0.4 m/s).

Substituting these data in the formula (11) we get N =
0.078 = 0.1 kW.

Power of the motoblock for tillage operations (plowing
with harrowing) is 5-6 kW. As seen from the calculation
this power is sufficient for efficient conduct of this
operation.

CONCLUSIONS

Resulted higher analysis of work of the flexible chain
harrow allows to defining the angles of outside links of
the harrow and, accordingly, its working width and the
power to work of this harrow also.

It is established that the angle to the vertical of the
outside (on each side) link with tines is 75°, so the tines
of this link plunge in the soil, but not fully.

It is established that working width of harrow is
approximately 50 cm.

It is established that power which is supplied on work
of harrow is approximately 0.1 kW, and as the power of
the motoblock for tillage operations (plowing with
harrowing) is 5-6 kW, so it is sufficient for efficient
conduct of this operation.

We developed a new construction of the flexible
chain harrow with tines which are rotated by the contact
with the soil in the different planes. This allows
providing more intensive tillage cultivation, to increase
its quality and reducing the cost of power to work of
harrows.
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MpuiiMaloum KOHCTPYKTMBHO [AOBXMHY naHkm 2|
10 cm, BM3Ha4aemo 3a gopmynoto (10) BenmumHy OD
8,6 cM. Take 3Ha4yeHHA € MPUAHATHUM 3 TOYKU 30pYy
3abe3neyeHHs BINbHOro MPOXOAY paMu NpU HasBHOCTI
rpebeHiB Ha MNOBeEpXHi I'pyHTY Ta ANs BCTaHOBIEHHS
HeobXiZHOro MOOXEHHsI OMOPHOrO Koneca.

Poboya wwupuHa 3axBaTty GOpoHM  CTaAHOBUTH
npubnuaHo 50 cM 3 BpaxyBaHHAM TOro, LU0 AOBXMHA
OfHi€l naHkn gopisHoe 15 ¢M (NO KpamnHix Toykax 3ybiB) i
B poboTi 6epyTb yyacTb ABi LeHTPanbHi NaHKW NOBHICTIO i
ABi KpanHi (3 KOXXHOro GOKy) NaHK1 YacTKOBO.

Tenep MOXEMO BU3HAYUTU MOTYXKHICTb HA poBoTy BGopoHW.
Ockinbkv KyT Haxuny naHku AB 0o BepTUKani CTaHOBUTb @ =
75°, TO MOXEMO MPUAHATY, Lo 3yOn OaHOI NlaHKU BXOAATb B
IPYHT, ane He noBHiCTIO. B copmyni Ona  BU3HAYEHHS
MOTYXKHOCTI, LU0 BUTPAYa€ETbCs Ha poboTy OOpOoHW, Taki
KoediLiEHT K nepepis rPyHTOBOI CTPYXKM C, MunbuHa
06pobiTky h, maca rpyHTy, Wo BigkMaaeTbes 3a 1 ¢ Qs cnig,
NPUAHATU OELLO MEHLUMMW.

MoTyXHiCTb, WO BUTpayaeTbCss Ha poboTy GOpPOHM,
MOXHa BM3HA4YUTK 3a BigOMO opmyroo [4]:

(11)

ae
f — koediuieHT nepekoyyBaHHs (0,2),
m — maca 6opoHu (8 «r),
g — NPUCKOPEHHS BinbHOro nagiHxsa (9,81 M/CZ),
V — weunakictb pyxy 6oponu (0,4 m/c),
k — nutomuia onip rpyHty (0,03 MMa),
C — nepepi3 'PYHTOBOI CTPYXKU (50 cm?),
h — rmmbunHa o6pobiTky rpyHTy (10 cM™m),
Z—4ncno poboumnx opraxis (16 wr.),
N — yacToTa o6epTaHHs GopoHm (17 xB™ 1),
0 — Koe@ilieHT BigKMAaHHS, Lo 3anexuTb Big dopmu
poboyoro opraHa (= 1),
Qs — Maca rpyHTy, Wo BigkmpaeTbes 3a 1 ¢ (= 5 kr/c),
V¢ — KonoBa wBuakicts 6oponu (0,4 m/c).

MigcTaBnsatoum 3HayveHHs B cbopmyny (11) oTpumyemo N
= (0,078 = 0,1 kBrT.

MoTyxHicTb MOTOONMOKa [Ons  BMKOHAHHSA  onepadii
00pobiTKy rpyHTY (OpaHka 3 GOPOHYBAHHSIM) CTAHOBUTb
5-6 kBT. Ak BMOHO 3 pO3paxyHKIB Taka MOTYXHICTb €
[OCTaTHBLO 4NN AKICHOro NPOBEAEHHSA AaHOT onepaLlil.

BUCHOBKU

HaBepeHnn TeopeTudHUA aHania poboTu  rHyYkoil
NaHutoroBoi GOPOHU [Ae MOXMUBICTE BU3HAYUTM  KyTK
HaxuIy KpawHiX naHok AaHoi 6opoHu i, BignosigHo, i
pobouy LMPpUHY 3axBaTy, a TaKOX MOTYXXHICTb Ha poboTy
AaHoi 6OpOoHW.

BcTaHoBneHo, Lo KyT Haxury 40 BepTuKani KpanHboi (3
KOXXHOro GOKy) naHku 3 3yGamu ctaHoBuUTb 75°, i Takum
YMHOM, 3yOM p[aHOi NaHkUM BXOAsiTb B [PYHT, ane He
MOBHICTIO.

BcraHoBneHo, wo poboya wwupuHa 3axsaTy GOpoHM
CTaHOBUTL NprBnn3Ho 50 cm.

BcTaHOBMEHO, WO MOTYXHICTb, WO BUTPAYaETbCA Ha
poboTy 6OpoHM CTaHOBUTL NpubnM3Ho 0,1 KBT i ocKinbkn
NOTY)XHICTb  MOTODOMNOKa Ans  BUKOHaHHA  onepauii
06pob6iTKy I'pyHTY (OpaHka 3 BOpPOHYBaHHsSIM) CTaHOBUTL 5-
6 kBT, TO BOHa € [OCTaTHLOK ANs SKICHOrO MPOBEAEHHS
OaHoi onepadii.

Pos3pobrneHa HoBa KOHCTPYKLiS THYYKOT naHLroBoi
©0poHM 3 3ybamu, LWo 06epTaThCA B Pi3HUX MIOLMHAX
npu KOHTakTi 3 rpyHTom. Lle posBonsie 3abesneunTn
BinbLL iHTEHCUBHMIA 0BPOGITOK I'PYHTY, MIABULLMTY AKICTb
06pOoBITKY i 3MEHLWNTM BUTPATU MOTYXHOCTI Ha poGoTy
AaHoi GopPOHM.



Vol.44, No.3 /2014

Resulted higher method of calculation is the main for
the flexible chain harrows of such construction and,
accordingly, for the matching of its optimal parameters for
work in various environmental conditions.
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HaBepeHa meToauka po3paxyHKy € OCHOBHOW Ansi
FHYYKMX — NaHuloroBux OGOpiH  Takol  KOHCTPYKUiT i,
BigNoBiAgHO, Ansa nigdopy ii onTMManbHUX NapameTpis Ans
po60TH B Pi3HOMaHITHMX 30BHILLHIX yMOBaX.
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