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Summary
The article presents the results of modeling and experimental studies of the working bodies of chisel tools
with improved geometric characteristics. The results of experimental studies have shown that the use of
working bodies with improved geometric characteristics of the working surface can reduce the total traction
resistance of the tractor by 6-9%. It is noted that the effectiveness of the use of experimental working bod-
ies decreases with an increase in the speed of movement of the unit.
Abstract

Introduction. The issues of modeling the working surfaces of tools for loosening the soil remain quite rele-
vant. At the head of the study, the authors of the analyzed works raised the question of the essence of the
conditions that ensure the minimum value of energy costs during soil loosening. The main factors determining
this condition were: physical and mechanical characteristics of the processed material; high-speed modes of
loosening and cutting the soil; tribotechnical characteristics of materials used for the manufacture of working
bodies, and, finally, the shape of the working surface. The main part of the theoretical developments concern-
ing the theory of the wedge and the movement of soil particles along the executive surfaces of the working
bodies of tillage implements is devoted to the analysis of the relative motion of soil particles. This is explained,
first of all, by the classical approach to the invariance of the movement of the treated soil layer and the working
organ. There are separate theoretical calculations that contain elements of describing the kinematics of the
absolute motion of soil particles in space, but their presentation is not presented in full, and a characteristic
feature of such calculations is that they consider, mainly, the case when soil particles make absolute motion
along trajectories normal to the executive surfaces of working bodies. Based on the conducted studies of the
deformation of the soil layer, the basic principle of the relationship and mutual transition of the shapes of the
surfaces of the working body was formulated: "a concave profile should be replaced by a convex profile when
passing through a rectilinear shape, and vice versa. The surface shapes are formed as a combination of the
shape of the longitudinal and the shape of the transverse profiles. Using this principle as a criterion condition,
we propose a mathematical model for describing the surface of the working body of a chisel plow. Object. The
object of the study is the working body of a chisel plow, made in the form of a chisel. Materials and methods.
Theoretical research methods are based on the analysis and modeling of the physical features of the destruc-
tion and movement of the soil layer on the surface of the working organ. Results and conclusions. The form-
ing curve of the surface of the chisel plow working body is obtained by conjugating the calculated parabolas,
provided that they pass through the reference points belonging to the surface of the working body. The first
reference point is the point P1, located on the upper boundary of the bit in its left part, the coordinates of this
point P1 (0;24). The second reference point is located in the zone of the second attachment of the chisel to the
gun rack, the coordinates of the point P2 (80;12). The third reference point is located on the border of the two
functional zones of the chisel, the working zone and the fastening zone. The position of the point P3 is deter-
mined by the coordinates P3 (168;24). The position of the fourth reference point is assumed on the bow of the
chisel. This point defines the boundaries of the existence of the working body, its coordinates are P4 (240;6).
Based on the parabolic interpolation of analytically obtained parabolic lines, parametric equations of the gen-
erating curve and the surface of the simulated working body are obtained.
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MOAEJNIMPOBAHUE NMOBEPXHOCTU PABOYEIO OPIrAHA YN3EJNIbHOIO MIYTrA

LWBab6ayap 0. A., acriupaHm

Cy66oT1uH C. WU., acnnupanm
Fannu [. C., 0okmop mexHu4ecKkux Hayk, rnpogeccop
®omuH C. ., 00Kmop mexHU4eCcKUx Hayk, rnpogeccop

®rb0OY BO Boneoepadckuti FTAY
2. Boneoepad, Poccutickasi ®edepauusi

AxTyanbHocTb. Bonpocbkl MogenupoBaHus pabovmx NoOBEPXHOCTEN Opyaui AN PbIXNeHNs NoYsbl
OCTaloTCA JOCTAaTOMHO akTyanbHbiMU. Bo rmaBy uccnegoBaHns aBTopbl paboT B AaHHOM HanpasneHuun cTa-
BWMM BOMPOC O CYLLUHOCTW YCMOBUIA, oBecneymBalolnx MUHUMArnbHOE 3HayeHue sHepreTudeckunx satpaT
npv NpoBeAeHUN pbixneHns noysbl. K 0CHOBHbIM hakTopam, onpeaensiowmx gaHHoe ycrnosue beinn otHe-
CeHbl: (hU3NKO-MexaHU4eckne xapakrepucTnku obpabartbiBaemMoro matepmana; CKOPOCTHbIE PEXUMbI PbiX-
NeHns 1 pe3aHus No4Bbl; TPUOOTEXHNYECKUE XapaKTEPUCTUKN MaTepmnarnos, NPUMEHSIEMbIX ANs U3roToBre-
HusA pabo4mx opraHos, 1, HakoHel, hopma paboyer NOBEPXHOCTM.

OcHoBHas YacTb TeOPETMYECKUX pa3paboToK, KacaloLLMXCS TEOPUUN KIMHA U MEePEMELLEHUS YacTuL
NOYBbI MO UCMOSMHUTENbHBLIM NOBEPXHOCTAM paboynx opraHoB noysoobpabaTtbiBaloLLmMX Opyanii NocesLLeHa
aHanmay OTHOCUTENBbHOrO ABWXEHUS YacTul noyuBbl. OBBbACHAETCS 3TO, Npexae BCEro, Knaccuyeckum nog-
XOAOM K UHBapUaHTHOCTY ABWxeHus obpabaTbiBaemMoro no4YBeHHoro nnacra u paboyero opraHa. imetotcs
oTAenbHblE TEOPETUYECKUE BbIKIAOKW, KOTOPbIE COAepXKaT ANEeMEHTbI ONMMCaHNS KMHEMATUKN abCOmMTHOro
ABWXKEHUS YacTuL, NoYBbl B NPOCTPAHCTBE, HO UX U3NOXeHWe NpeacTaBneHo He B NOnHOM obbeme, u xa-
pakTepHOW OCOBEHHOCTLIO TaKMX BbIKNAAOK SIBMASIETCA TO, YTO OHM paccMaTpuBatloT, B OCHOBHOM, TOT Chy-
Yau, Korga YyacTuubl NoYBbI coBepLualoT abconuTHOe ABMXEHNE NO TPAEKTOPMAM, HOPMarbHbIM K MCMOSHK-
TenbHbIM MOBEPXHOCTAM paboyMx OpraHos.

Ha ocHoBaHWM NpoBeAeHHbIX UCcrnefoBaHuini aechopManum NOYBEHHOro nnacta 6bin cdopmynmpo-
BaH OCHOBHOW MPUHLMN B3aMMOCBSA3M U B3aMmonepexona opm NOBEPXHOCTEN paboyvero opraHa «BOTHY-
ThIi NPOUIb NpU Nepexoae Yepes NPAMOSMHENHYI0 (POPMY OOSMKEH CMEHSTHCA BbINyKMbiM Npodunem, 1
HaobopoT. PopmMbl NOBEPXHOCTM 06pasyoTcs Kak codeTaHme hopMbl NPOSONBHOrO U POPMbI NOMEPEYHOTO
npodunen. Micnonb3ya AaHHbIN NPUHLUMM, KakK KpuTepuanbHoOe ycnosue, HaMu npeanaraeTcs Matematmde-
ckas Modenb ONMCaHNsi MOBEPXHOCTU paboyero opraHa YM3enbHOro nnyra.

O61bekT. O6BLEKTOM UCCnenoBaHNs SBNsieTCA pabounin opraH YM3enbHOro nnyra, BbINOMHEHHbIV B
Buae gonota. MaTtepuanbl U MeToAbl. TeopeTudeckne MeTodbl nccnegoBaHns 6asvnpyloTca Ha aHanmse u
MoAenvpoBaHuM hu3anyeckmx ocobeHHOCTAX paspylleHUs U nepemMelleHWs MOYBEeHHOro nnacrta no no-
BepxHocTu paboyero opraHa. PesynbTtaTbl M BbiBoabl. Obpasytollas KpuBas NUMHUS NoBepxHoCcTU pabo-
Yero opraHa YMsenbHOro nnyra nosnyyeHa NyTeM COMnpsKeHUs pacyeTHbIX napabon, Npu YyCrnoBuK, YTO OHU
NpoXoasAT Yepe3 pernepHble TOYKM, NpUHaAnexalmx noBepxHoCTU pabodero opraHa. B kadectse nepson
penepHOn TOYKM NPUHSTa Touyka P1, Haxogswasnca Ha BEpXHeW rpaHule 4onoTa B IEBOW €€ 4acTu, Koop-
AvHaTbl faHHoW Touku P1 (0;24). BTopas penepHasi TO4ka HaXOAMTCSA B 30HE BTOPOro KpensneHus gonoTa K
cTorKe opyaus, koopauHatbl Todkn P2 (80;12). TpeTba penepHasi TOMKa HaxoguTCs Ha rpaHuue AByX
YHKLMOHAanNbHbIX 30H gonoTta, paboyern 30HbI U 30HbI KpenneHus. MNonoxeHne Touykn P3 onpegensertcs
koopanHaTamu P3 (168;24). MNonoxeHne 4eTBEPTOM PENEePHON TOYKU NPUHATO HA HOCOBOW YacTu JornoTa.
[aHHaa Touyka onpegensieT rpaHuupbl CyllecTBoBaHMA paboyero opraHa, eé koopauHatel P4 (240;6). Ha
OCHOBaHMM NapabonmMyeckon UHTEPMONALUMN aHANUTUYECKN 3afaHHbIX NapabonMyeckux NMHWUIA NOMyYeHbI
napameTpuyeckne ypasHeHUs obpasyloLler KpMBOM U NOBEPXHOCTb MoAenmpyemoro paboyero opraHa.

Knrouyeesnbie cniosa: qusenbHbil rilye, 0o/10mo 4usesnbHoe20 rifiyaa, pabodyue opeaHbl YU3e/1bHO20
rinyea, paboyasi nogepxHocmp 005I0Ma Yu3esbHO20 riiyaa.

LUutupoBanue. LLiBabayap tO. A., Cy66otun C. W., Fanny [. C., domuH C. . MogenupoBaHue noBepxHo-
CcTn paboyero opraHa umsenbHoro nnyra. M3eecmusi HB AYK. 2024. 1(73). 365-373. DOI: 10.32786/2071-
9485-2024-01-41.

ABTOpCKMﬁ BKnaa. Bce aBTOpbl HaAcTodALlero nccnenoosaHna npuHMManum HenocpencTteeHHoe yyYactue B niiaHupoBa-
HWW, BbINONMHEHUN U aHanNn3e OaHHOro mccneaoBaHUA. Bce aBTOPbI HaCTOﬂU.leVI CTaTbl O3HaAKOMUNUCb C nNpeacrtaB-
NeHHbIM OKOHYaTesIbHbIM BapuaHTOM U O,El,O6pMJ'IVI ero.

KoHdnukT nHTepecoB. ABTOpbI 3asiBNSIOT 00 OTCYTCTBMM KOH(PIMKTA MHTEPECOB.

BBepeHue. Bonpocbl MogenupoBaHusi paboumx MOBEpXHOCTEN Opyaun ANsl PbiXNeHust
NnoYBbl OCTAKTCS JOCTATOMHO akTyanbHbiMU [1, 2]. Bo rmaBy uccrnenoBaHus aBTopbl aHanuaupy-
eMbIx paboT cTaBunM BONPOC O CYLLHOCTW YCrOBMI, 0b6ecneynBaowmnx MMHUManbHoe 3HavyeHne
9HepreTUYecKnx 3aTpaTt Npu NpoBeaeHUN pbixneHus no4uBbl. K OCHOBHbIM (hakTopam, onpeaens-
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IOLLMX JaHHOE YCroBue Obinn OTHECEHbI: (PM3NKO-MexaHNYeckne xapaKkTepucTukm obpabaTbiBa-
€MOro maTtepuarna; CKOPOCTHbIE PEXUMbl PbIXNEHUS N pe3aHusl NOYBbI; TpUBOTEXHUYecKne xa-
paKkTePUCTUKN MaTepUanos, MPUMEHSIEMbIX ANS U3roTOBNEHMS paboymx OpraHoB, W, HakoHeL,
dopma pabouyen noBepxHocTu [3, 4].

OcHoBHasi 4acTb TeopeTnyeckux pa3paboTok, KacaloLUXCa TeOpUM KIMHA 1 nepemeLle-
HWS1 YacTuL, NOYBbl MO UCTOMHUTENBHBLIM MOBEPXHOCTAM paboymx opraHoB novBoobpabaTbiBato-
LLUMX Opyauin NOCBsILLLEeHa aHanu3y OTHOCUTENbHOrO ABUXEHUS YacTul, noyBsbl [5,6]. O6bacHaeTcs
3TO, NMpexae Bcero, Knaccu4eckum MOoAXOAOM K MHBaApPWaHTHOCTU ABWXeHus obpabaTtbiBaemMoro
MOYBEHHOrO nnacta u pabouero opraHa. VimeloTca oTaenbHble TeopeTUYeckme BbIKNagku, KOTo-
pble coaepXaTt dfieMeHTbl ONMMCaHNS KUHEMaTUKN abCONOTHOrO ABUXKEHUS YacTuL, NoYBbl B NPO-
CTPaHCTBE, HO UX U3MNOXEeHWe NpeacTaBrieHo He B NMOMIHOM o6beMe, 1 XapaKTepHON 0coBeHHOo-
CTbi0 TaKMX BbIKNAAOK SIBNAETCS TO, YTO OHW paccMaTpuBaloT, B OCHOBHOM, TOT Cny4au, korga
YacTuLbl NOYBbLI COBEPLUAOT abCOMTHOE ABUXEHME NO TPAEKTOPUSAM HOPMasbHbIM K UCMOMHM-
TenbHbIM NOBEPXHOCTAM paboumnx opraHos [7].

Ha ocHoBaHWM npoBedeHHLIX WUccregoBaHWMi gedopmauumn NOYBEHHOro mnnacta 6bin
ccbopmMynMpoBaH OCHOBHOW MPUHLIMIN B3aMMOCBA3N U B3anmonepexona opm NOBEPXHOCTEN pa-
Bouero opraHa «BOrHyThI NpoduUnb Npu Nepexoae Yyepes NPAMOSIMHENHYO (POpPMY AOMKEH CMe-
HATLCA BbINYKMNbIM Npodunem, n HaobopoT. Popmbl NOBEPXHOCTM 06Pa3yOTCs Kak coveTaHue
dopMbl NpoaonsHoro 1 dopmMbl nonepevHoro npodgunen [8]. Micnonb3ysa AaHHbIA NPUHLMN, Kak
KpuTepuanbHoe ycrioBue, HaMy npeanaraeTcs matemaTuyeckass MoAenb ONncaHusi MOBEPXHOCTH
paboyero opraHa 4n3enbHOro nnyra.

MaTtepuanbl n meToabl. TeopeTnyeckne MeToabl UccneaoBaHnsa 6asmMpyoTca Ha aHanu-
3e M mModenvpoBaHuM U3NYECKUX OCOOEHHOCTSIX paspyLUeHWs U nepemeLLeHNs MOYBEHHOro
nnacra no noBepxHocTu paboyero opraHa.

PesynbTatbl n o6cyxaeHmnsa. B pabote [9] nokasaHo, 4TOo napabonuyeckass NoBepX-
HOCTb paboyero opraHa MoxeT obecneumBaTb CHUXEHME OOHOMO U3 criaraembix 00LLero TAroBoro
conpoTmBneHus paboyero opraHa, CBA3aHHOIO C NepeMeLLeHne YacTuLbl MOYBbI NO €ro NoBEPX-
HocTu. ony4eHo ypaBHeHMEe Napabonuyeckon KpuBon, obecnevmBaroLen yMeHbLLIEHNE TATOBO-
ro conpoTMBIieHUs1 paboyero opraHa npu ABMXeHUM ero B obpabatbiBaemoln cpege. Ha ocHoBa-
HAUM [AHHOTO YpaBHEHMSI MOCTPOEHbl pacyeTHble napabonuyeckne KpvBble MPU pasfnnUyHbIX
HayarnbHbIX 3HaYEHUsIX, PUCYHOK 1.
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PucyHok 1 — PacuyeTHble napabonuyeckme KpuBble Npy pasfnmyHbIX 3Ha4YeHnsx: 1 — pacyeTHas Kpmeas npu
y1=0,06 m, 2 — pac4eTHasd kpuas npwu y;=0,05 m, 3 — pacyeTHas kpusas npu y;=0,03 m
Figure 1 — Calculated parabolic curves at various values: 1 — even curve at y1=0.06 m, 2 — calculated curve
at y1=0.05 m, 3 — calculated curve at y1=0.03 m
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O6nacTb CcyLecTBOBaHMSA NOSTydeHHON napabonmMyeckon MOBEPXHOCTM OrpaHUYveHa reo-
MEeTpUYecKnmun pasmepamm paboyero opraHa (qonora), pucyHok 1.

OOwwyto 06pasyoLLyo KPUBYIO NIMHMIO MOXHO MOSMY4YUTb NMyTEM COMPSKEHUS PacHeTHbIX
napadorn, Npu yCrnoBun, YTO OHW NPOXOASAT Yepes3 penepHbie TOYKU, NPpUHAAEXALNX NOBEPXHO-
ctn gonorta [10, 11]. [Ina onpegeneHns KoopaMHAT penepHbIX TOYEK BOCNONb3yeMcs 00LmMM BK-
AOM [0J10Ta YN3ENbHOro nnyra, Noka3aHHOro Ha PUCYHKe 2.

N 1 (73), 2024

]
1

PucyHok 2 — K Bonpocy onpegeneHuns penepHbeix Todek obpasytoLen KpuBom NnHum
Figure 2 — On the Issue of Determining the Fiducial Points of the Generating Curve Line

Mapabonunyeckas KpvBasi cuMTaeTcs onpedeneHHon Ha 3afaHHOM OTpe3ke, ecnun n3BecT-
Hbl KoopauHaThl Tpex eé€ Toyek. COOTBETCTBEHHO, eCcrnv 00pasyHoLLy0 KPMBYIO MNMHUIO NpeacTa-
BUTb COCTOSLLEN U3 ABYX COMNPsPKEHHbIX napabon, To Heob6xoauMo 3HaTb KOOPAUHATHLI YEeTbIpex
penepHbIX TOYEK, NPUHaANexaLlnx reomeTpuyeckon obnacTtu cylectTsoBaHusi pabodero opraHa.

B kayecTBe MepBON penepHOn TOYKM NpeanaraeTcs NPUHATb TOYKY P, Haxoasencs Ha
BEPXHEN rpaHuLe JonoTa B NIEBOW €€ YacTu, KoopauHaThbl aHHON TOYKU B AEKapTOBOW CUCTEME KO-
opavHaT, cornacHo pucyHky 2.4, onpepenstcs kak P; (0;24). Bropas penepHasa Todka Haxogutcs B
30HEe BTOPOro KpenneHus 4oroTa K cTovke novysoobpabaTbiBatoLLero opyamsi. KoopauHata y gaHHON
TOYKM MOXET MEHATLCA B Avana3oHe oT 6 Ao 18 MM. MuHMManbHoe 3HayYeHne 3TON KoopAuHAaTHI
onpeaeneHo M3 NPOYHOCTHBLIX COODPaXKEHWIN, MaKCUManbHOEe 3Ha4YeHne 00NacTbiO CyLLECTBOBAHMS
nepemeHHoro npodunsi pabodero opraHa. Takum ob6pa3oM MOXET ObiTb MPUHATO TPU MONIOXKEHWS
Toukn P,, onpegensiemblx koopauHatamu P, (80;6), P, (80;12), P, (80;18). TpeTbst penepHas Touka
HaxoamMTCAa Ha rpaHuLe AByX OYHKUMOHAmNbHbIX 30H AonoTa. Paboyen 30HbI 1 30HbI kpenneHus. Co-
OTBETCTBEHHO MOSIOXeHNe Toukn P3 onpegensieTca koopavHatamu Ps (168;24). MonoxeHne veTsep-
TOW penepHO TOYKWU, COTMacHO PUCYHKY 2.4, LenecoobpasHo NpUHATL Ha HOCOBOW YacTu AonoTa.
HaHHasa Touka ByaeT onpedensTb rpaH1Lpbl CyLLIeCTBOBaHMSA paboyero opraHa. COOTBETCTBEHHO MO-
noxeHue Toukn P, onpenensietca koopanHatamu P, (240;6). Takum obpasom, onpeaerneHb Nosnoxe-
HUS YeTbIpeX pernepHbIX TOYEK, Yepes KOTOpble MOXHO NPOBECTV napabonuyeckue kpueble. Pesynb-
TaT HaNOXEHMWS! pacYETHbIX KPMBbLIX HA ONpeaerneHHble penepHble TOYKU NoKa3aH Ha pucyHke 3. MNpu
3TOM, Napabornbl 3a4aHbl YETbIPbMSA NOCNeA0BaTENbHBIMU TOUKAMU: NepBas — TpeMs NEPBbIMM TOY-
Kamu, BTopasi — TpeMsi MOCreaHUMN.

PucyHok 3 — K Bonpocy noctpoeHus obpasytoLLet KpuBoMm,
nNpoxoAasLLen Yepes yCTaHOBMEHHbIE PENEPHbIE TOYKM
Figure 3 — On the problem of constructing a generating curve passing
through the established reference points
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[na onpegeneHnsa opmbl KpMBOW, NOMy4YaeMon B 30HE nepeceyeHns uccrnegyemblix na-
pabon, Bocnonb3yemcs napabonunyeckon mHTepnonaumen. OcHoBHast nges napabornmyeckomn
WHTEPMNonsAUnn CoOCTOUT B NIMHENHOM MHTEPNONALMM Nepecekatolmnxcst BeTeen napabonsl. MNepe-
ceyeHne napabon NexnT mexay BTOPON U TpeTbeln ToukaMmn. HecmoTpsa Ha To, 4YTo napabonbl —
NIIOCKME KPUBbIE, UX JMHEMHas WHTepnonaAums npeacTaBnaeT cobon KyOGMyeckyr npocTpaH-
CTBEHHYIO KPUBYHO.

Mapabonuyeckn MHTEPNONMPOBaHHAsA KpUBas UMEET BN

C(@) = (1 =)p() +tq(s), (1)

roe r, s, t — napameTpsbl, p(r), q(s) — napameTpudeckue napabonbl, npoxoasiune yepes Py, P, Ps n Py, Ps, P,
pUCyHOK 3.

MapameTpuyeckoe npencrasnexme p(r) n q(s) uMmeeT Bua;
p()=1[r? r 1l[B] (2)
q(s) =[s? r 1][D] 3)

roe [B] u [D] — maTtpuubl, npeactaBnstowme nonoxeHne Bektop — todek Py, P2, P3 n P2, P3, P4 COOTBETCTBEHHO.
PesynbTaT nHTepnonsaumm — kybnyeckas kpvsas.

ct)=[3 r2 ¢ 1]lAllG] = [T][A][G], (4)
rae [T] [A] — maTpuua MHTEPNONSAUMOHHBIX YHKUMIA, a [G] — reomeTpuyeckas maTpuia BEKTOp — Todek Py, Pa, Ps, Py.

Ons onpenenexus [B] v [D], a 3atem [A] n [G], He06X0OUMO YCTAaHOBUTb CBSA3b MEXAY
napameTpamu r, s, t. Beegsa gonyuwieHue, 4to r u t, a Takke s u t cBA3aHbl IMHENHO, NOSTYYEHO

r = klt + kz,
s =kyt +t,, ()

roe ki —KOHCTaHTbl, 3aaHHbIX TPaHUYHbIX YCITOBUIA B BEKTOP-TOYKax Py, Py, Ps, Pa.

Mpeanonoxume, YTO AaHHbIe pacrnpeneneHbl paBHOMEPHO M AMana3oH NapameTpoB HOP-
ManusoBaH, 0 < r,s,t < 1. MoXxHo 3anucatb, 4To

p@ =P, p(3)=Ps P()=Ps
90 =Py p(5)=Ps q() =P, (6)
C(0)="r, C(1) = Ps.
OcHoBHble gonylieHuns: p(r)=P, ona r = 1/2 v q(s) =P3 ana s=1/2.
Toraa ypaBHeHus 5 npumyT BUA
Prr=—=,t=0-k,=1/2

Pyr=1t=1-ki+k,=1->k; =1/2
Py:s=0,t=0-k,=0

N[ =

1
P3:S=§,t=1_)k3:1/2
Torpa
r® =-1+1), s =t (7)

Mcnonb3ys BbipaxeHne 6 Bbipa3um 13 ypaBHeHnda 2 matpuuy [B] yepes Py, Po, P3

p©) =P =[0 0 1][8],
1
p(3) =P =112 12 1151

p(=P;=[1 1 1][B].

nnm
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m b1
P, =|- = 1|[B] = [M][B].
p 4 2
3 111
Otkyna
Py 2 —4 211~
[B] = [M]7'|P2| =|-3 4 —1||P; 9)
Py 100 P

AHanornyHo yepes Py, P3, PsHaxoouTcs BbipaxeHue [D], nonyynum

a© =r,=[0 0 1]D],
1
a(3) =P =174 172 1D}

q()=P,=[1 1 1][D].

P, 2 —4 2
P;l=[-3 4 -1

1 0 O

nnn

P,
Psl (11)
P,

MNoacrasum BhipaxeHue 5 B 4.

CO=0A-92? r 1Bl+tls* s 1l[D]

Mcnonbsys BbipaxeHue 7, nony4mm

C(t)—[ 1(1:2+1:2 t—1) 1(1:2 D1 t] [B] + ¢ t|[D]
L4 2 (4 4
Moactaeue 3HayeHunsa [D] n [B] 13 BbipaxkeHun 9, 11 nonyymm
t3 2 t 3 2 t3 t- Pl
CH)=|—-—+t°—z t>—t*—t+1 ——+-|P|+
4 2 2 2 P
- 3
t3 3 t3 2 Py
+5+3e2+e —e3 422 S+ 5| (Ps), (12)
2 2 2 2 p
4

Mpu ycnosumn ncnonb3oBaHUsa BCeX UCXOAHbIX Touek Py, Py, Ps, P4 BblpaxeHue 12
npumeT BUA:

Py
t3 t t3 t j2
N 2 _ 43 _ 42 _ 4 2
C(t) [ 2+t > t°—t*—t+1 2+2 0]P3+
Py
Py
£ _3.2 _ 3 2 £ _ P2
+o S-2e24e —e3 422 S Pl (13)
Py
B dopme ypaBHeHUs 4 nmeem:
ct)=1[t3 ¢* ¢ 1][AllG] = [T][A][G], (14)
roe
-1 3 -3 1
N2 -5 4 -1
4] (E) -1 0 1 0
0 2 0 O
"
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T —
[G]" = [Py P, P3 Py ] (15)

CnepoBatenbHo, Napabonuyeckas UHTEpNonsauus conpsiraeMblx Hamu napaborn B napa-
MeTpuyeckoM Buae Gyaet UMeTb BUA:

-13 -31 0 24

c®=() 5531 2—1_ 5o 41 _(1) 186% 1231 ' (16)

0 2 0 01lL2406
MonyyeHHas kpuBas, ANs Pa3nNUYHbIX 3HAYEHUN KOOPAUHAT TOYKM P, nsobpaxeHa Ha pu-
CyHKe 4.

¥l

&

= [

PucyHok 4 — PacyeTHas obpasyloLas kpuBasi noBepxXHOCTM paboyero opraHa YnM3enbHOro opyauvs:

a) KoopauHaTbl penepHbix Todek Py (0;24), P, (80;6), P; (168;24), P, (240;6); 6) koopanHaTbl penepHbIX
Toyek P, (0;24), P, (80;12), P; (168;24), P, (240;6); B) KoopanHaTbl penepHbix Todek P, (0;24), P, (80;18),
P;(168;24), P, (240;6)

Figure 4 — Calculated forming curve of the surface of the working body of a chisel implement:

a) coordinates of reference points P1 (0; 24), R2 (80; 6), R3 (168; 24), R4 (240; 6); b) coordinates of datum
points P1 (0; 24), R2 (80; 12), R3 (168; 24), R4 (240; 6); c) coordinates of datum points P1 (0; 24),

R2 (80; 18), R3 (168; 24), R4 (240; 6)

Bpalias nonyyeHHyto 06pasyroLLyo KpYBY OTHOCUTENBHO NMPOAOSILHOM OCK, NOoMyYeHa
NOBEPXHOCTb MOAENUPYEMOro paboyero opraHa, pUcyHok 5.
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PucyHok 5 — Pe3dynbTaTbl noBopoTa 6a30BOM NMHUM OTHOCUTENBHO OCK Z Ha Yron i%
Figure 5 — Results of rotation of the baseline relative to the z-axis by an angle of ig

3akntoyeHue. ObpasyloLias KpyMeasi MUHUA MOBEPXHOCTM paboyvero opraHa 4YM3ernbHOro nnyra
norny4yeHa NyTem COMPSPKEHUS] pacHeTHbIX Napabosn, Mpu YCroBMKM, YTO OHWM MPOXOOSAT Yepe3 penepHble
TOYKM, MpUHaanexawmx noBepxHocTn paboyero opraHa. B kayectBe nepBovi penepHON TOYKM MpUHATa
Touka P1, Haxogdawasaca Ha BEpXHEN rpaHuLe O0noTa B NIeBOM €€ 4YacTu, KoopauHaTbl AaHHOW Touvku P1
(0;24). Btopas penepHas Todka HaxoguTcsa B 30HE BTOPOro KpenrmeHns oroTa K CTONKe opyaus, koopau-
HaTbl Toukm P2 (80;12). TpeTba penepHas Touka HaxoQMUTCH Ha rpaHuue AByX (OYHKUMOHAaMbHbLIX 30H A0-
nota, paboyen 30HbI U 30HbI kpenneHud. [lonoxeHve Toukm P3 onpegensetca koopavHatamu P3
(168;24). MNonoxeHne 4eTBEPTON PENEepHON TOYKM MPUHATO Ha HOCOBOW YacTu gonota. [aHHas Touka
onpenensieT rpaHuLbl CyLLLeCTBOBaHMUS paboyero opraHa, eé koopauHatel P4 (240;6). Ha ocHoBaHuM na-
pabonM4ecKon MHTEPNONALMU aHaNMTUYECKN 3adaHHbIX NapabonmMyecknx NMHUA NOMyYeHbl napameTpu-
Yyeckme ypaBHeHWs obpasyoLLen KpUBOW 1 NOBEPXHOCTb MOAENMPYeMOro paboyero opraHa.

Conclusions. The curved line of the surface of the chisel plough is obtained by conjugating
the design parabolas, provided that they pass through the reference points belonging to the surface of
the working tool. The first reference point is point P1, located on the upper border of the bit in its left
part, the coordinates of this point P1 (0; 24). The second datum point is located in the area of the sec-
ond attachment of the bit to the gun post, the coordinates of the point P2 (80; 12). The third reference
point is located at the border of the two functional zones of the bit, the working area and the attach-
ment area. The position of the point P3 is determined by the coordinates P3 (168; 24. The position of
the fourth reference point is adopted on the bow of the bit. This point defines the boundaries of the
existence of the working body, its coordinates P4 (240; 6). On the basis of parabolic interpolation of
analytically specified parabolic lines, parametric equations of the generating curve and the surface of
the modeled working body were obtained.
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Summary

The paper discusses the methodology for energy assessment of the operating efficiency of the “gas-
discharge lamp + ballast” set.
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