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uvoenouqphr
Updwwnwwwnninubph  pGppwhwydweh  thnppwsgwth  JtpGuwh  qunuwéle
ujwywnwywynn pwunn  opqwuh wlynuwhu  wpwagniejwl  npnUwu

Lwwuwnwyny Ywuwpytbp G wnGuwywl hGunwgnunnignllubGp W jwpnpwwnnp
thnpadwnpyncdutp, hugwtu bwl wyyt) £ jwpnpwnnp thnpdwpyncdubph unbun:
NuncUwupnyty £ ujuwywnwyh qunwaéle dwybplenyeh, hubpghwih dndBuwnp,
pupwgeh funpniejwl W gpnhh wuljwl wgntgnientup yunundwl wuynctuwihu
wpwagntpjwu Yypw: Unwgytb) £ ujwywnwyh wuyntuwihu wpwaniejwl npndwu
Jwprbdwwnhjwywl wpunwhwjnnieny, npp yjhpwntih £ dwlbwwnhy pwlnn
opgwuutph hwdwn:

Lwhuwpwl

QUnwal. ujwywnwyutpp uywywnwywynp gnipwUUE-
nh, GpGujwppsubph, gwpewultph, huswbu LUwl wpdw-
nwuwwinninubph pGppwhwyweh JdGeGuwubph hhuuwywl
pwlunn opgqwultpu GU: Nwagpwy £, np ujwywnwywynp
pwlunn onpqwultpp hnnwwydwl gnpépupwgnid wwjw-
hnynud BU wydwl pwpép npwy, nlubu Ujwqugniu
pwnwjihu nhdwnpnipncl W, Jjnwu pwunn opgwultnh hw-
UGdwinncpjwdp, pwpép wugwubihnipiniu: Owunhdw ww-
npwdtwnntph nGwend ujwywnwywynnp pwlnn opgwuutnu
wpdwwnwwinnnutpu wybih jwy Gu nnepu dnned hnnhg: WUp-
Jwwnwuwinninuph wugwwnnwdp hnnhg hhduwywunid k-
nh £ nluGunw uywywnwyh wunndwl wuyntiwihu wpw-
gnipjwl wagnbgnipjwup (NMetowHes, 1995, ToHaneTsH,
KapanetaH, 2022, Snuwwbwnjwl, 2023): YGpghuhu ybpw-
ptnjw ywwnwpybl U uwywywphy hGunwagnnncpniuutn W
npnwyh wpnntuputp s6U unnwgybi:

Swpyh wnutind Wpwé hwuquwdwlep' wnwewpyyt| £ Utp

ynnuhg Lwhiwgdwéd wpdwnwuwinninubph pEppwhwyw-
eh thnppwswth JGptUuwih ypw nbnwywtp gunwaéle uyw-
Jwnwy, npp wunwnwywl 2wpdndp unwunid £ hnnh hGuin
thnfuwgntgniejwl dwdwlwy:

fuunhp E npytp Jbpinuébp qunwéle uywywnwyh wphuw-
wnwupp W npn2bGp uywywnwyh wunwndwu  wuyncuwhu
wpwagntpjnLup:

Ujnipp b UGpnnutpp

Updwwnwwwninubph  pGppwhwydweh  thnppwswith  JGpt-
Uwjh w2huwwnwuph dwdwuwy gunwél. uywdwnwyh Jw-
yGplnyeny hnnwptnunh dwuuhyutnh 2wnddwl hGnwaghdp
hpduwywund wwjdwuwynpywsd £ ujuywnwyh wpdnt-
dnd: Qunuwéle uywyjwnwyp W hnnp thnjuwqgnbgniejwl
wpnyntupnud JhwuhU wuninygned U npnuiyh wiuyyntuwghu
wpwagntpjwdp: vGpghuhu ypw wqgnbgnienu Gu gnpénud
uywywnwyh W hnnh huGpghwjh UndGunutnp, uuwywnwyh

Uuarnahsnk@3ntu b4 scluuNLNahU  Iwjwunwuh wagwiht wgnpwpwiht hwdwuwnwu N 3(87)/2024


https://orcid.org/0009-0001-1634-230X

Ugpwnwjhl dwpunwpwaghwunneinitu

wnwugpwywutnnd 2thnudp, uywywnwyh pupwgeh fun-
pnientup, gpnhh wulyntuu ne hwdplpwg 2wnddwl wpw-
gniejnLtup (basuksH n ap., 2013a, basuvkaH n gp., 2013b,
EcosH v gp., 2006, Shavazov, et al., 2022):

UpdwwnwuwinninuGph pEppwhwyweh thnppwswth UGptuw-
Jh gunwaéle ujwywnwywynp pwlnn ongqwuh wuyntuwjhu
wpwgantpintup npn2Gnt hwdwn Yuwwnwpytbp Gu tnGuwywu
hGuwgnunieintllEn W (wpnpwwnnp  thnpdwpynudutn:
JdbnghuuGpu hpwywuwgdb) Gu 2023 pwywuhu Iwjwu-
tnwuh wggwjhu wapwpwihu hwdwuwpwuh wynnunpwy-
wnnputph W gynenwnunGuwywu JteGUwubph wdphnup (w-
pnpwwnnphwih hnnwjhu pupwdwinncd:

Upmyniupubpp W yGppnudncpniup

QuUnwale ujwywnwyh huGpghwih dndGuunp wunndwl Z
wnwlugeh Ujwwdwdp npnadnud £ hGnlyw)  wpunwhwyj-
nntpjwdp (Muctopes, 1963, Kyykopos, Ynmacos, 2023).

Mr?
I,= n M

npwnkn M-p ujuwywnwyh quugywdl E, »-p* ujuywnwyh
2wnwyhnp:

Uuyntuwhu wpwagnignlup npn2Gine hwdwip Yppwnynud £
wunndwl Z wnwugeh Uywndwdp ujuwydwnwy - hnnwGpun
hwdwywngh Yhubinhy dndtuwinh thnthnfudwl optupp (LY. 1):

L2qwé hwdwywpgh ypw wanbgnie)nil Egnpdnid pupdynn
hnnh Ynnuhg ujwywrwyh Ynw wannn nidp:

Undtuwnubph hwywuwnpnwdu £
L +L_=0, (2)

npwntn L,-p hnnh L ujwjwnwyh thnhuwgnbgniejwlu
dtp dwubing hGnn  hwdwywngh Yyhubnhy dndtGunlu

WUy

LY. 1. Qunwal uywywnwyh W hnnh thnfuwgnbgniejwl ufubdwl
(Guquijty E htnhlwlp Ynnuhg):
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E wnndwu Z wnwlugph Uywwndwdp, Lop' Yhubuinhy
dndbUwnp Unylu wunndwl wnwlugph UJwwndwdp' Jdhusl
hnnh W uywywnwyh thnfuwgnbgnieiniup:
L,=L,+L,, (3)
nnwntn Lz-p ujuwywnwyh yhuGinhy dndtuwnl E.
L,=1, @)

Lzp' ujwjwnwyh htwn thnfuwagnbgnipjul Uty guiuynn
hnnh 26nuinh yhuGunnhy dndBuunp.

L,,=1,, o: ®)

Jbnghu Gpynt wpunwhwjnnieniulGpnid w-u ujuwywnwyh
2unddwl wuyjntbwihu wpwagniejnill E:

Cuwn (1) pwlwdlp’

L, = . (6)

Swnddwu dbp qwuuynn hnnuwptnunh hubpghwih uUndtu-
wnp Z wnwlugeh UJwwdwdp npnpynud £ hGnlywy
wpunwhwjinnejwup.

L,=ml’, (7)

npntn /-p ujwywnwyh wunndwl  wewlgph hGnwyn-
pnipntll £ hnnnud - jupdwé  ubgutunh - dwiupniejwl
ytuwpnuhg, m-p° uywywnwyh pwunn Jwytplnyeh hbwn
thnfuwqntignipjwl Ubg guiynn hnnp 26npnh quugwsp
Jwjpyjwuncd: Wn quiugywép npnpygnid £ pun wnh swywiih.
punniuynud £ V=const.

dm

—=5-V-p, 8

7 p ®)
npntn S-p uywyjwnwyh hbwnwagsh Uunpdwih Uywundwdp
wnh hwwnyrh Jwytpbuu £, p-U* hnnh dwywjwjhtu Yhnn:

Cwnddwu Jtp qunuynn hnnwptpunh YhuGwnhy UndGuwnp Z
wnwugph Lwwndwdp Yugunud £

L,=ml’ w: ©)

SEnwnptiny hwdwwwwmwupuwl wpdtputpp (3) wpunw-
hwjwnnie)niuncd’ junnwuwlp'

2

M o (10)

L, =( 5
Uhusl. hnnh W ujwywnwyh thnpuwgntgnienitup Yhubunnhy
UndGuwnp wyunndwl Z wnwlgeh Uywwndwdp npnadnud £
hGunlw) wpunwhwjinniejwdp.

Loz=mvicosa, (1
npntn v-U hwdplpwg 2wpddwl wnpwanieniul £, o-U'
ujwywnwyh gpnhh wuyyncup:

(10) W (11) wpunwhwjnniejnllutph hwdwwwwnwuhuwu
wndteutpp (2)-nwd inGnwinpbint wpnncugnd®

2
(Mzr +mlzja)—m1)lcosa:0: (12)
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JYbpohuhu hwdwéwju npnpynid £ uywywnwyh wuyntuwihu
wnwgntejnup’

o= vcc;sa: (13)
Mr
2ml
Uywywnwyh wuyntuwjhu wpwagnipjwl W ginpdwu Qw-
nwynh Uhol gnjnienil ntup hGwnlywy Yuwp.

+/

w=—2" 14
=% (14)

ql.
Rwywuwnpbgubind (13) W (14) hwjwuwpnwdubph  wyp
ynnutpp' Yunwlwup®

veosar v (15)

Mr2+1 qu_'

2ml
JYbpohu wpunwhwjnnzwl hwdwawju®

Mr?

2ml
SGuwywu hGwnwgnnnienilutnh dwdwuwy hwydh sGup
wnb] ujwdwnwyh Ywpdwl nhdwnpnieinup, hnnnod
fupgbint  gnpénup,  uywyjwnwyh  wnwlgpwlwiutpnid
2thnudp: Bwiuh np Lpqwé gnpénuutipu hpwywuncd wgnnud
GU gpwlu Jwnwynh ypw, nwunh npw  dbénipiniuu
punnLutbup AR:

+/=R - (16)

ql.-

Wjuwhuny' qopdwl  Jwnwynh  hpwywl  JGdnipintup
Uywauh®

Ropn=Rq TAR: (17)

Qunwale uywdwnwyp wnpwywnnph wnddwlup gnigplEwg
Jwuwwpnud £ pwpn 2wndnid: Wju inGnwpwpdynwd £ A Y4Guinhg
B ybup' Juwwptbiny vphwdwdwuwy dwenip ginpnud W
uwhned (LY. 2):

LUwl Qwpddwl wpwgniejntup Yywagdp'

1_)q1,=vm+1_)u, (]8)

LY. 2. o gpnhh wuywdp 2wndynn uywywnwyh wpwgnipjwl
npndwl upubdwl Guquyty £ htnpluwlh Yynnuhg):

Ugpwnwjhu dwnpunwpwaghuntpinil

npinbn Ve-n dwenip ginpdwl wpwgnientlu £, v,-U
wnnpwyinnph 2wnddwl wpwgniejniup, v,-U* dwenip uwhph
wnwagntpjnLup:

ABC Gnwllyjwu hwdwabwju'

Vy=Vq,COSA, (19)

hGnlwpwp' e coser
="
Ry,

Swdwwwunwupuwl wpdtpubpp nbnwnptint wpnyniupnud®

(20)

= Uy COS & : 21

2

Mr +/+AR

2ml
Qnpdwl 2wnwynh hpwywl wpdtep npn2GinL hwdwn JGnp
Unndhg Jawydty £ thnpdwpynidubiph unbun (LY. 3), huy
IUUR wywnnuinpwywnnputph b gjnequitnunGuwywl utptuw-
utph wdphnUup (wpnpwwnnphwih hnnwjhtu  fupwdwnned
hpwywlwgyt] U thnpduwywl hGnwgnunnienlultGn:

UinBunp  pwnugwd E 2npgwliwyhg, 2ngwliwyhl Ynoun
wupwgyws phrbinhg, hpwuhg, Jtpghthu  hnnwywwny
Uhwglwé tpyel tnwuhyhg, dtinghuhu pUbtpp Uhwglnn
gnwnnlg, hnnwlwwwihu unUnig, nunnwahg annhg, uyw-
Jwnwyhg, ytpghuhu ununtg W hpwuh hGUwwwwnhg:

bpwuhu Ynun wdpwgywd E Ywpguwynphs hwlgnugnp,
npp pwnyugwé E ninnwéhg W hnphgnUwywu wunndwlu
wnwlgpltpny wwnwduwuhyubphg, ninnuwéhg wwnwndwl
wnwugend wwpnipwywihu yGpgnyeny ununtg, hnphgn-
Lwywl wyunwndwl wnwugeny wwnwduwlyh ununtg W npw
Swjphu Uhwgyws |Swyhg:

Uywywnwywynp pwunn opgwuh 2whwgnpédwl wwnw-
JdGinptph  thnithnpunieyntup Ywwnwpdnutd £ npnpwiyp
hwenpnwywuncpjwdp:  Uywydwnwyh gpnhh  wlynup
thnpuint hwdwin 2pgwliwyhl Ynzwn Uhwgyws ehretinh ynw
pwgywé inwppbp wugetpp huwpwynpnientl GU- nwithu
Gnyrel Gnwuhyp rhretnht wdpwgut) hnphgnuwywu hwp-
eNLRJWU Ut thnthnfuwlwl wlljwdp: Gnwuhyh nhpeh
Udwu thnithnpunepyniup hwugbgunud £ uywywnwyh gpnhp
wlywu thnthnhunipjwl:

Uywywnwyh nhpplu pupwgphl nunnwéhg hwppenipntuncd
Ywpgwynpdnwd £ Yupgwynphg  hwgnygh W hpwUhl
hnnwywwny Jhwgywé Gnwuhyh ogquniejwdp. [Swyh
Uhgngny hnphgnuwywl wwnindwl wnwugpny unuphu W npw
Jpw Ynmun Lunwéd wwnwduwupyp wyunnbiny' wyunnwywl
2wndnud £ hwnnpnynud ninnwéhg wunndwu wnwlgeny
wunwduwudht b npwu Ynaunn vhwgywd ununtl: dbpghuu
uinnphtu  hwwnywénud wwpnipwywihu juwwny dhwgywé
E Gpyel Gnwuhyh pWEnU hpwp ynann dhwglunn gnunncu
L Uwywuwnd E, np Gnwupyu hgup Ywd pwpbpwlw’
wdpnng hpwlup wunwnbiny hnnwywwwhl ununt 2nLpg, hush
wnryntupned £ thnfudned E ninnwiéhag énnp W npwl unuhny
dhwgywé ujwywnwyh nhppu ninnwéhg hwnppnpnluncd:
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LY. 3. Uywjwnwyh [wpnpwwnnp  thnpdwpynwdubph  untun.
1 - oppwliwly, 2 - ppptn, 3 - hpwl, 4 - tphpl Gnuipy,
5 - Gnwlhlh plLEPD Upwglnn gnunh, 6 - hnnwlwwuyhl unlp,
7, 8 - nnnwdhq U hnphqnUwywl wundwl wnwlgelbnny
wunwdiwpyubn, 9 - ninnwéhq  wuwndwl — wnwlgeny
wwnnipwlughl Ybngnypeny unlp, 10 - hnphgnUwlwl
wundwl  wnwlgeny wwnwdbwlyh untp, 11 - dwl,
12-nLnnwéhq énn, 13-ulwdwnwy, 14 -ulwdwnwlyp untp,
15 - hpwlp hELwwwn (Ququty E htnhUwh Ynndhg):

Uawydwl funpnipjntup uwpguwynpGint hwdwin hpwuh hGUw-
wwwnh W npwb dhwgdnn ninnwaéhag wyh Ynw ninnwahg
nunnLRjwUp pwgywd Bu thnpn pwjiGpny wgetp:

LJwé  dtpbUwdwubph  Jhwgnulp  Jwwwpynd £
htnnyu - Jwubly gnygbph Jhengny: Uhwgynn wugetph
thnthnpudwdp  upgwynpynwd £ uywywnwyh ninnwaéhg
nhpep, hGinbwpwn' bwle Bwydwl funpnie)niup:

dnpéwpwpwlwl  hGnwgnnneenilltpp Yuwwnwngb, Gu
ghwnwthnpdbph  wwlwynpdwl wnGunipjwl  JGpnnutpny
(bapawyk n gp., 1984, BosHeceHckun, 1973, Conogos,
KOanH, 2006):

nnwjhu pupwdwwnnd punpyb £ L Gpyupnepjudp nbnw-
Jwu, hwpdwnyybp U uywydwnwyh Z wwnnuinweytpu win
nbnwdwul  wuguGint  dwdwuwywhwwnygwénid,  www
npn2ytL £ ginpdwl pwnwiyhnp’

h_ .
Re=>7 (22)

®npéwnyndubpp Ywwwnybp BU uwywnwyh pUupwgeh
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80, 120 L 160 JU punpnipyniuutnh, gpnhh 20°, 30°, 40°
wuyyntuubph, hugwbu bwl hwdpUpwg 2wnddwl nwnpbp
wpwagntpinlultpnh nGwencd:

®npdéwnpwpwywl  hGuwgnunipnllubph  pupwgenld
unwgywd nywiubph uydwu wpnniupnd wwpgquby
E, np uywjwnwyh qunuwél Jwytplnyep, hubpghwih
UndtUwnp, huswGu Lbwle uywywnwyh pupwgeh funpnieinLtul
wagnpnunthuupywywl wwhwugltnhu hwdwwwwnwuhuwunn
hwpupwg  wpddwlu  wpwgnienlulbnh - nBwend
(thnpp - wpwgniegnilltn) ginpdwl wnwdnh Ypw gnt-
et wanbgniejntt s6U gnpénd:  Qpdwl Qwnwynh
dpw  hhduwywuntd wagnnud £ ujwdwnwyh gpnhh
wuyniup, hugp Gpnwd £ nGuwywu W thnpdwpwpwywl
hGunwagnunientuubph - wprynituguph - hhdwu  Ypw
Yunnigywd w=f(a) apwdhlutinhg Y. 4):

Wuwhund” JunGth £ punnluGl, npginpuwl 2wnwyhnp
gnbrt hwywuwnynud £ uywywnwyh 2wnwynhu:

o1/
1,4
1
2 \

" \
1,1 \

1
0,9

5 15 25 35 a’

Uy. 4. Uywjwnwyh wuyniuwihbu wpwagnipjwl thnthnfunteniul
puwin gpnhh wuyjwu. 7 - inbuwlwl, 2 - hnpduwlwt - (Guquyty
£ henhuwlph Ynnuhg):

GqpwlywgnipjnLu

Uywywnwyh qunuwéle Jwytplnyep, hubpghwih dndGuwnp
L pUupwgeh hunpnipintll wgpninBhubhywywl  wwhws-
Utphtu hwdwwwwnwupuwlnn hwdplpwg wpddwl wnw-
gnLejntlutph (thnen  wnwanpintlltn) nbwend gnbrb
wagnbgnipint g6U gnpénd ginpdwt Qwnwydnh  Ypw:
Jdbpghuhu ypw hhduwywunwd wannud £ ujwdwnwyh
gnnhh wuyjncup:

SGuwywu W thnpéwpwpwywl hGwnwgnunnieintuutph hh-
dwu Jpw unwgyt) b uwdwnwyh wuynbwhu wpw-
gnrpjwu npnUwl Jwrtdwnhlywywl wpunwhwjnnipndl,
npp Yhpwnbih £ udwlUwwnhw pwlnn opquultph hwdwp:
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O60CHOBaHMe YrnoBOW CKOPOCTU cchepuUvecKkoro paboyero opraHa manorabapuTtHom
KOPHEey60opoYHOM MaLUNHbI
Anyw ToHaneTsiH

HayuoHarnbHbIlU agpapHbIl yHUgepcumem ApMeHuu

KntoueBble cnoBa: duck, KopHernnod, onmumaribHbIl napamemp, pabo4ull opaaH, ya2rioeasi CKopocmb

AHHoTauunsa. C uenbio onpeaeneHus yrioBoi CKOPOCTU Chepuieckoro ANCKOBOrO PeXyLLIEro opraHa ManoraGapuTHoii
KOPHEYGOpOYHOM MalluMHbl GbiM NpoBedeHbl TeopeTuyeckne WUCCNedoBaHUst W NabopaTopHble UCMbITaHWS, a Takke
paspaboTaH NnabopaTopHbI UCTbITaTeNbHbI CTeHA,. M3ydeHo BrvsiHME chepuyeckoii NOBEPXHOCTU, MOMEHTA MHEPLIMK,
rMyouHbl X04a M yIna aTakM Oucka Ha YITIOBYH CKOPOCTb BpalleHus. MonyyeHo maTemaTuyeckoe BblpaxkeHue Ans
onpeneneHnst YrioBol CKOPOCTH AMcKa, NPYMEHUMOE K aHanorMyHbIM paGoynm opraHam.

Justification of the Angular Velocity of the Spherical Working Body in a Small-Sized Root Crops
Harvester

Anush Tonapetyan
Armenian National Agrarian University
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Keywords: angular velocity, disc, optimal parameter, root crop, working body

Abstract. When applied in soil cultivation processes, disc working bodies demonstrate high quality of soil tillage and
have minimal traction resistance. Disc working bodies with optimal parameters better push out the root crops from the soil.
Theoretical investigations were conducted to determine the angular velocity of the spherical disc working body of a small-
sized root crop harvesting machine. Laboratory test-stand for the disc was designed and relevant laboratory experiments
were carried out. The impact of the spherical surface, moment of inertia, depth of the disk motion, and the angle of disk
attack on the angular velocity of rotation was studied, and a mathematical model for determining the angular rotation
velocity of the disk was designed. As a result of the data processing acquired from the experimental studies, the effect of
the disc spherical surface, the moment of inertia, as well as the motion depth of the low speed disc on the rotation radius
was disclosed. The rotation radius is mainly affected by the angle of disc attack.
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