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AHHOTALMA

06o0cHoBaHue. [puKaTbiBaHWE, KaK TEXHOMOMMA, UCMOMb3yeMas Nocne NOCeBa, LUMPOKO pacnpocTpaHeHa B CEIbCKOM X03AM-
CTBe HaLLien CTpaHbl. M3yyeHne cyllecTBytoLwmMX cnocoboB NOBEPXHOCTHOW 06paboTKM NoYBbLI NO3BOSIUIO BLISBUTL, YTO OLHO
3 OCHOBHbIX COCTaBIISIOLLMX 3TW COCOOLI Onepauuii ABNSETCS NpUKaTbiBaHWe, KOTOpoe CrocobCTBYeT YNyULIEHMI0 KOHTaKTa
CEMSH C MOYBOW 1 MONOKMTENBHO BAIMSIET HA NpopacTaHue U NocneayloLlee pasBuTUE CENbCKOXO3AMCTBEHHBIX KYTbTYp.
Lienbto pabotbl SBNAETCA NOBbILLEHWE KayecTBa NOBEPXHOCTHOW 00PaboTKM MouBbl Ha OCHOBE Pa3paboTKM BbICOKOIDdeEK-
TUBHOTO MpYXWHHO-BOIHOBOr0 KaTka, 00ecneyMBaloLLero BbIMOSHEHWE arpoTPeboBaHMiA, CHUMEHME IKCMYaTaLMOHHBIX
3aTpaT W NOBLILLEHWUE YPOXKANHOCTU CENbCKOXO3ANCTBEHHBIX KYMbTYP.

Martepuansbl u MeToabl. Hamu npeanoeHa HOBas KOHCTPYKLMSA MPYXMHHO-BOJIHOBOIO KaTKa, CnocobHoro obecneunTs npu-
KaTblBaHWe NoYBbl C COBMIOEHNEM arpOTEXHUYECKUX TPeHOBaHMUI.

Pesynbtathl. B KauectBe Mepbl NpW MpOBEAEHUM MCCNELOBaHMA, onpedensiolien 3QMeKTUBHOCTb YNIOTHEHUS MOYBHI
npu nocese C NOC/efyoLMM NpUKaTbiBaHWEM N04YB0O0DOpabaThIBalOLLMMM KaTKaMu, UCMOb30BaNM KO3QOUUMEHT MAOTHOCTH
k,,, KOTOPbIV OLIeHMBAeT Ka4yecTBO MPUKATbIBAHWUA MOYBbI OTHOCUTESILHO 3TANOHHbLIX 3HAYeHMIA NNOTHOCTW, 3aAaHHbIX arpo-
TpeboBaHUAMM.

Onupascb Ha nosyyeHHble rpaduyeckne MHTEpNpeTaumn Mogenei, bbino onpeseneHo, YTo Haunyyllee KayecTBO MPUKaTbl-
BaHMs 06ecneynBaeTCcs Npu CKOPOCTU ABWXKEHUS pa3paboTaHHOro NMpyXWHHO-BOSHOBOrO Katka B npegenax ot 10,75 kM/y
A0 25 KM/Y, [BYX AOMOJHUTENbHBIX MPYXUHAX HA ynioTHUTeNe U Macce 6annacta 35...45 Kr, koTopas obecneynBaeT yaenb-
Hoe [jaB/ieHue NpYXUHHO-BOSIHOBOrO KaTka Ha nousy 1450,4...1515,7 H/M. lpu 3ToM 3HaueHus k,, konebniotcs B uHTepBane
ot 0,875 no 0,9, uto coctanseT 20% oT BCell NOBEPXHOCTU OTKIMKA.

3akntoueHue. B pesynbtate NpoBefEHHOMO HaMW WCCNEAOBaHWA BLISBNEHO, YTO MPeAnaraeMblil MpyXWHHO-BOSHOBOM
KaToK obecneynBaeT HaunyyLLee Ka4ecTBO NPUKaTbIBaHKA NouBbl. MakcMManbHoe 3HadeHue k,, nousbl, pasHoe 0,9, npu eé
06paboTKe NpyKMHHO-BOSHOBbIM KaTKOM AOCTUraeTca npu cKopocTu arperata v = 11 KM/Y, yAeNnbHOM AaBneHuM Ha no-
yBy 1450,4 H/M 1 ABYX BOMONHUTENbBHBIX NpYXUHaX Ha ynnotHutene (C = 2 wr.). Takoe 3Hayenme k,, Ha 30,4% bonblue
M0 CPaBHEHMIO CO 3HAYEHUEM KO3 dMLMEHTa MNOTHOCTHU, JOCTUraeMbIM MPY UCMONB30BaHUM Haubonee pacnpocTpaHeHHbIX
KOJIbYaTO-LLIMOPOBbLIX KAaTKOB M Ha 40,6% bonblue No cpaBHEHUIO C FAAKUM BOLOHANIMBHBIM KaTKOM.

KnioueBble cnoBa: NnoTHOCTb NOYBHI; KOBCIJ(IJVILI,VIBHT COOTBETCTBUA 3TAJIOHY; ypO)KGVIHOCTb; yoenbHoe faBJieHUe Ha NoyBy,
KaTOoK; CKOPOCTb ABUXEHUA arperara.
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Optimization of tillage roller parameters based
on field research results

Vyacheslav E. Proshkin, Vladimir I. Kurdyumov, Roman V. Bogatsky, Evgeny N. Proshkin

Ulyanovsk State Agrarian University, Ulyanovsk, Russia

ABSTRACT

BACKGROUND: Rolling, as a technology used after sowing, is widely used in agriculture in our country. The study of existing
methods of surface tillage has revealed that one of the main components of these methods of operations is rolling,
which improves the contact of seeds with the soil and positively affects the germination and subsequent development of crops.
OBJECTIVE: Improvement of the quality of surface tillage based on the development of a highly efficient spring-wave roller,
which meets the agriculture requirements, ensures reduction of operating costs and increase of crop yields.

METHODS: A new design of the tillage roller capable of rolling the soil in compliance with agrotechnical requirements is
proposed.

RESULTS: As a measure that determines the effectiveness of soil compaction during sowing with subsequent rolling by tillage
rollers during the research, the k, density coefficient, which evaluates the quality of soil rolling relative to the reference density
values set by agricultural requirements, was used.

Based on the obtained graphical interpretations of the models, it was determined that the best rolling quality is achieved
at the velocity of the developed tillage roller in the range from 10.75 km/h to 25 km/h, two additional springs at the compactor
and a ballast weight of 35...45 kg, which ensures the specific pressure of the spring-wave roller on soil of 1450,4...1515,7 N/m.
At the same time, the k; values range from 0.875 to 0.9, which is 20% of the entire response surface.

CONCLUSIONS: As a result of the research, it was revealed that the proposed tillage roller ensures the best quality of soil
rolling. The maximal value of the k of soil equals to 0.9 and is achieved when treated with a tillage roller at a unit velocity
of v = 11 km/h, a specific pressure on the soil of 1450.4 N/m and two additional springs at the compactor (C = 2 pcs.).
This k4 value is 30.4% higher compared to the density coefficient value achieved using the most common tillage rollers
and 40.6% higher compared to a smooth water-filling roller.

Keywords: soil density; template correspondence coefficient; yield rate; specific pressure on soil; roller; unit velocity.

To cite this article:
Proshkin VE, Kurdyumov VI, Bogatsky RV, Proshkin EN. Optimization of tillage roller parameters based on field research results. Tractors and agricultural
machinery. 2024;91(6):793-800. DOI: https://doi.org/10.17816/0321-4443-631576

Received: 03.05.2024 Accepted: 27.12.2024 Published online: 27.12.2024

& moscow The article can be used under the CC BY-NC-ND 4.0 International license 4
\ polytech © Eco-Vector, 2024 ECOeVECTOR


https://doi.org/10.17816/0321-4443-631576
https://doi.org/10.17816/0321-4443-631576
https://creativecommons.org/licenses/by-nc-nd/4.0/

TEOPUA, KOHCTPYNPOBAHVE, NCTTBITAHA

BBEJEHUE

lpuKaTbIBaHWe, KaK TEXHOMOTWS, WUIpaeT BaxHeWLYlo
pOJib A5 CENIbCKOr0 X03AMCTBA B LIeNIOM, NOCKOJIbKY BAIMSHUE
Ha pa3BuTUe CEMEHM W POCT PacTeHus B HauanbHoM (hase ero
Pa3BUTMS OKa3bIBAET KOHTAKT CEMEHW C MOYBOW M COCTOS-
HWe BOAHO-BO3AYLLHOM cpefbl. CnenoBaTentbHo, NpUMEHeHe
LaHHOro Bua 0bpaboTKM HeMocpeaCTBEHHO MOC/e NOCEBa,
OKa3bIBaeT NONoXUTENbHBIA 3D dEKT, 0becneumBas noBbILLe-
HWe ypoXxanHocTv A0 12% npu BbINOTHEHUM arpOTEXHUHECKUX
TpeboBaHui [1-4]. 3T0 CBA3AHO C TeM, YTO HEBbLINOJIHEHUE
TpeboBaHuii K 06paboTke MouBbl, HaNpUMep, MO MOTHOCTY,
MPUBOANT K CHUXEHUIO YPOKaHOCTH, NOCKOMBKY NepeynnoT-
HEHWEe WM HM3Kasa MNIOTHOCTb MOYBbI CHUXAET 00BEM nop
BO3/yXa Y BoAbl B MOYBE UM YMEHBLLAET KOHTAKT C HEM ce-
MeHU. AHanu3 TeXHONOTWI NoceBa KynbTyp 6e3 NpuKaTbiBa-
HWS WK NoceBa Mo CTepPHe NOKasar, YTo nosieBas BCXOXKECTb
CeMSH MO CpaBHEHUIO C NabopaTopHON B TaKMX TEXHOMOTUAX
cHkaeTcs bonblue, yeM Ha 25% [5-8].

lpoBenéHHas HaMM MOArOTOBUTENbHAS M aHanUTUue-
cKas pabota bbina HanpaBeneHa Ha onpefeneHne 0CHOBHBIX
KOHCTPYKTUBHBIX 0COOEHHOCTEN CYLLECTBYIOLUMX KaTKOB.
B pesynbrate BbisiBNeHo, yto Ans obecneyeHus Tpebosa-
HWW MO MJIOTHOCTU M arperaTHOMY COCTaBYy MOYBbI KATKM,
KaK npaBWuno, OCHALLAT A0MNONHUTENbHBIMU pabounMi ane-
MEHTaMU, TaKUMU KaK BbICTYMbl pasHbiX GOpM M pa3Mepos,
HOXaMu U T.A.

[nsa oueHkn KayecTBa 06paboTKM MOBEPXHOCTU MOYBLI
C UCMo/b30BaHWeM Mo4B0o0bpabaThiBaloLLMX KaTKOB MCMONb-
3YI0T pasfMyHble OLEHKU OTAENbHbIX XapaKTePUCTUK MOYBbI,
HanpuMep, eé nnotHocTb. Ho yTobbl arpoTexHuuyeckve Tpe-
boBaHuaAM bbinu cobniogeHbl B NofHOM Mepe, Tpebyetcs
obecneunTb [OCTaTONHOE YMNIOTHEHWE MOACEMEHHOMO N10Xa
1 HaobopoT, co3AaTb OTHOCUTENIBHO PbIXNblii HaACEMEHHOIA
C/10M NOYBbI. 3T0 MOMOraeT CHU3UTb MOTEPU BAArk M 3po3uio
OT BETPA, a TaKKe y/y4LaeT nporpes noysbl. [puKaTbiBaHMe
TaKKe CMocobCTBYET YNyULIEHMI0 KOHTAKTa MEX/Y BbICESH-
HbIMW CEMEHaMU 1 NOYBOM, MOJOXKMUTENLHO BAMSA HA Aalb-
HeuLwKe pocT 1 passuTue pactenuin [9-11].

Ha pasBuTWe 03UMbIX KynbTyp OKa3blBaeT BAMSHUE pas-
HOYPOBHEBbI/ penibed NOBEPXHOCTU MOYBLI, CO3MAOLLMIACS
B nepuop, ux nocesa. bnarogaps rpebHam u BnaguHaM, 06-
Pa30BaHHbLIM MOCe NPUKATLIBaHWSA NOYBbI HOPMUPYHOLLMMH
penbed noyBoobpabaTbIBAIOLMMK KaTKaMK, YBEMUMBAETCS
BO3MOXHOCTb NOABEHNS APYXKHbIX BCXOLO0B U3-3a pasinyus
B MOJTy4aEMOM KOJMYEeCTBe TEMIOTHI M CBeTa. 310 Takke cno-
COBCTBYET MOBBILIEHMI0 BbIXXUBAEMOCTH PACTEHUNA B 3UMHMUIA
MNepUoA rofia v YCKOPSIET UX POCT U PasBUTME C HACTYN/IEHNEM
TENsoro nepuoga.

KaTku, cepuiHO BbINyCKaeMble MPOMBILLIEHHOCTbIO,
He B cocTosiHuM obecneuntb TpebyeMoe KauecTBO MOYBHI
Mo MJOTHOCTM, MOCKONbKY MOCAe WX MPUMEHEHUS Mo-
BEPXHOCTb MOYBbI Yalle Bcero nepeymnnioTHeHa. CrpykTypa
MoyYBbl TaKXKE He COOTBETCTBYET arpoTeXHUYeckuM TpeboBa-
HUAM, M3-3a Yero cTpadaeT ypoxkanHocTb [12, 13]. C yuetom

Tom 91, N2 6, 2024

DAl https://doiorg/1017816/0321-4443-631576

Tpamopb\ /1 CeNbX03MalUMHbI

WM3NOXXEHHOrO Bblle, HaMKU pa3paboTaH KaTok ANA peanu-
3aUMM Ha NOBEPXHOCTM NOYBLI penbeda B BUAE BOMH. Mpu-
MEHEeHWe TeXHOJI0rMM BOJIHOBOIr0 NPMKAaTbiBaHUA OCHOBAHO
Ha obecneyeHne pasHOKA4eCTBEHHOCTU PacTeHMiA B Havaslb-
HbII Nepuop, pocTa 1 fanbHeiwero passutus. 0cobeHHo ABHO
370 MPOCIEKMBALTCS HA 03UMbIX KYNbTYpaX, BO3AE/bIBAaEMbIX
B 30HaX PUCKOBAHHOTO 3eMefenus, MOCKONbKY rpebeHb Bosl-
Hbl JlyuLLe NPOrpeBaeTcs, a BNaAuHbl XOpOLLO HaKanivBaroT
BN1ary, 4To OKa3blBaeT MOJOXMTENbHOE BAMSHWE Ha pacTe-
Hus. Mpy 3TOM pa3sHOKAYeCTBEHHOE pa3BUTWE CMocobCTByeT
300P0OBO/ KOHKYPEHLMM PacTeHMiA, 4TO NO3BONSET NOMYYUTH
MOBBILLEHHBIN YpO3Kail.

MATEPWUAJIbI U METOA D
UCC/IEAOBAHUN

Ha puc. 1 npeactaeneH paspaboTaHHbI@ HaMu
MPYXUHHO-BOJIHOBOW KaToK [14]. Ina peanu3aumm Ha no-
BEPXHOCTM nouBbl penbeda B BUAE BOJH KATOK CHabMEH
YNOTHAILWMMY 3neMeHTaMu B dopMe cerMeHToB. B cBoto
oyepefb, MPYXKWHbI, YCTAHOBMEHHbIE HA KaM[OM U3 3TUX
YNNOTHAOLMX 3M1IEMEHTaX, CO3LAT A0NONHUTENBHYIO CUTY,
KoTopas obecneuyuBaeT NnaBHOE YBENMYEHWE AABNEHUS
Ha MoYBY B 30HE KOHTaKTa. 370 no3sonseT 3QGEKTMBHO
obecneymBatb He0BXOAMMYIO NAOTHOCTb B BEPXHUX C0SX
noysbl. [py 3TOM yNNOTHAKOLME 3N1EMEHTEI, BO3BpaLLasch
B UCXOLHOE MonoxeHue, Konebniotcs, yto obecneunBaet
oTbpacbiBaHMe HanWMLWeEN Ha HUX MOYBbI B Cly4ae eé no-
BbILUEHHOI BMAXHOCTM.

Mpn npoBemeHuM uccnefoBaHWii KaTKa Ana onpepe-
NeHUs NAOTHOCTM MOYBbI HAa OMBITHBIX U KOHTPOJNbHBIX
y4acTKax, bbln Mcnonb3oBaH NAOTHOMEP, BbIMOHEHHBIN
no nateHty P® Ha nonesHyto Mogenb N2 149064 (puc. 2).
lpMMeHeHMe TaKoro NAOTHOMepa NO3BONISET ONPeAenuTb
MAOTHOCTb MOYBbI MO CNOSAM, a TaKKe 3a CYET HebosbLLoW
TOMNLLMHBI CTEHOK M BO3MOKHOCTM BPaLLEHUs Kopryca npe-
[0TBPaTUTb CMELLEHME CIIOEB MOYBbI, YTO MOBLILLAET Kaye-
cTBO 0THopa npob.

lMonyyeHHble npobbl B3BewwBanu Ha Becax OHAUS
Pioneer PA413 nnsa CHUKEHWUS BAMAHWA OKPYKatoLLLeH cpeabl
Ha [LanbHeWLMIA pe3ynbTar.

YnnoTHeHue noYBbl M JOBELEHUA €€ COCTOSHMA [0 COOT-
BeTCTBMSA TpeboBaHUAM, NPeAbsBASEMbIM K BbipalLMBaHMIO
CeNbCKOX03ANCTBEHHBIX KyNbTyp, HeobxoauMmo ans mony-
YeHUs BbICOKOr0 M cTabunbHoro ypoxas. MockonbKy nnot-
HOCTb MOYBbI UrPaeT OCHOBHYK POSib MPU Pa3BUTUN CEMe-
HM, HaYasbHOM pocTe pacTeHus U GOpPMMPOBaHUN KOPHEBOIA
CUCTEMBI, TO HE0BXOANMBIM YCNOBUEM MONTYYEHUS BbICOKMX
YPOXaeB ABNAETCA NOAAEpIKaHWe MIOTHOCTW MOYBbI B [0-
NyCTUMOM arpoTexXHUYeCcKUMKU TpeboBaHWUAMU WHTepBare.
[lns atoro mocne KOHTPONA NoKasaTenen WCXOLHOMO Co-
CTOSIHUS MOYBbI BbIMNOSHAT NpUKaTbiBaHWE ee MOoBepX-
HOCTM noyBoobpabaTbiBalOWMMM KaTKaMu C Lefblo [o-
BEAEHWA MJIOTHOCTU B HAfICEMEHHOM cnoe Ao Tpebyemoro
3HaueHus [15].
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Puc. 1. [py)KMHHO-BONHOBOM KaTOK.
Fig. 1. Atillage roller.

Puc. 2. MnotHoMep no nateHTy PO Ha nonesHyto Mogenb N 149064,
Fig. 2. A densometer according to the utility model patent
RU N2 149064.

PE3Y/IbTATbI UCCJIELOBAHUI

lMonyyeHHble JaHHbIE NONEBbIX UcCnefoBaHuii obpaba-
TbIBa/IN C NMOMOLLbIO JIMLEH3UOHHBIX CMELManu3upoBaHHbIX
nporpamm, Takux Kak Excel u Statistika. B atux nporpam-
MaX, KpoOMe CTaTUCTMHECKON 00paboTKM pe3ynbTaToB, MOX-
HO BbINOJIHUTb OLIEHKY afleKBaTHOCTM NONY4eHHbIX MOAENel
M 3HAYMMOCTb €€ KO3 PULMEHTOB.

MateMatunyeckas Mozienb N6oro TEXHOOrMYecKoro npo-
Liecca JO/KHA OTpaaTb 3aBUCUMOCTb KPUTEPUS ONTUMM3A-
LM paccMaTpyBaeMoro NpoLLecca oT ero 0CHOBHBIX aKTopOB.

DAl https://doiorg/1017816/0321-4443-631576

Kak oTMeueHo BbllLe, KpUTEpUIA ONTUMM3aLMKM NpoLiecca no-
BEPXHOCTHOI 00paboTKM KaTKOM J0NKeEH OTpaaTb KauecTso
310/ 06paboTky, a He3aBMCMMbIMU (haKTopaMu npouecca
B 3TOM Clyyae SIBNAKOTCA: CKOPOCTb KaTka, ero Macca npu 3a-
[AHHOW LUMpWHe 3axBaTa, KoTopas OTpaKaeT yAenbHoe AaB-
NleHMe KaTKa Ha MoYBY, a TaKKe CyMMapHOe yCUimMe CKaTus
MPYXUH, XapaKTepusylollee Kak CTeneHb PaBHOMEPHOCTH
BpaLLEHUs KaTKa, TaK U BENIMYMHY CWUAbI LOMONHUTENBHOM
BO3/E/CTBMA YNNOTHMTENEN Ha noysy (Tabn. 1).

Tabnuua 1. MpaHULbI U3MEHAEMbIX KOHCTPYKTUBHO-PEXUMHbIX
napaMeTpoB pa3paboTaHHOro NpYMMHHO-BOTHOBOIO KaTKa

Table 1. Limits of variable design-and-operation parameters
of the developed tillage roller

(akTopbl, 0KasbiBalowue
HenocpeACTBEHHOe BNUAHUE
Ha KayecTBo 06paboTKM NouBbI

HatypanbHoe /
KOAMpOBaHHOE 3HauyeHue

takTopa
npeanaraeMbiM KaTKOM
CxopocTb v, kM/M / X 7/-1 1M/0 15/+1
Macca 6annacta m, kr /' Y 0/-1 50/0 100/+1
Konnuectso A0NONHMTENbHBIX
NPYuH Ha ynnotHutene C, 0/-1 2/0 41+

wr./Z

[ins aHanu3a pesynbTaToB UCCENOBaHUSA UCMONb30BaM
cucTeMy Knaccudukauum dakTopos, KoTopasi MoMorfa npo-
BECTU Ka4YeCTBEHHBbIA aHanu3 MoslyYeHHbIX PerpeccuoHHbIX
YpaBHEHWIA U OMpefenuTb BaXHOCTb KaXKAoro napametpa
B 3TUX YpaBHEHUSAX.

B kauectBe Mepbl, onpeaensiowei 3G EKTUBHOCTb
YNOTHEHWSA MOYBLI NPW MOCEBE C MOCNEAYIOLWMM NpPUKaTbI-
BaHMEM MoyB0o0bpabaTbIBAOWMMM KaTKaMu, UCMOb30BaM
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K03 duUMeHT NNOTHOCTM KN, KOTOPbIA OLEHUBAET KAaYeCTBO

NPUKaTbIBaHNS MOYBbI OTHOCUTENIBHO 3TANOHHBIX 3HAYEHMI
MIOTHOCTH, 3aflaHHbIX arpoTpeboBaHMAMW. 3TOT KO3PDU-

LMEHT M03BONSET CPABHUTb (PaKTUYECKYK MIIOTHOCTb MOYBHI A
3 ? . 09 Bl > 0,875
nocrie 06paboTKM C €€ 3TaNoHHLIMM 3HAUEHUAMN U TaknM 06- ¢ B - 0575
Pa30M OLEHMTb KayecTBo paboThl KaTka. % g 08 <0,85
MNocne 06paboTky 3KcnepuUMeHTabHbIX AaHHbIX Dbl Mo- £ £ s :8;325
Ny4eHbl afieKBaTHble YPaBHEHUS PETPECCUM, OMUCbIBAOLWME S E E
B3aWUMOCBSA3b MEX/Y KOHCTPYKTUBHO-PEXMMHBIMM Napame- g % 06
TpaMu pa3paboTaHHOro KaTKa M 3Ha4YeHUAMU KpuUTepus on- 2 -
TUMW3auuu. 3TV ypaBHEHWUS! MO3BONSIOT OMPELENUTb, KaKoi & N
13 NapaMeTpoB OKa3sbiBaeT Haubonbluee BAMSHWE Ha Npu- %0% rﬁ.@“’h
HATbIN KpuTepui. B ypasHenus (1), (3) u (5) nopncTaBnsawTcs
napaMeTpbl B HaTypasnbHbIX 3Ha4YeHMUsAX, a B ypaBHeHue (2), (4)
1 (6) — B KOOMPOBaHHbIX: IZ|
k,,=0,6607+0,0291v+0,0021m—
-0,0011v* —4,782410°vm—1,937810" m*
K=0,8744+0,0069X —0,0172Y — Z .
@
2 ) ) 5 E B > 0875
—-0,0181X°—0,0096.XY —0,0484Y", g g = <g,ggs
25 o : .
k,, =0,6037+0,0313v+0,0883C — 1 B <op
3) 5 e Bl <0775
-0,0011v* —0,0023vC-0,0142C", é%
3 &
K=0,8798+0,0069X +0,0124Z — " é e
-0,0181.X%-0,0185XZ-0,0566Z", s
k, =0,7872+0,0018m+0,0691C — 6
~1,9378107° m* —0,0001mC —0,0142C?, [b]
K=0,9-0,0172Y+0,0124Z — @
—0,0484Y*-0,0126YZ —0,0566Z>.
lpoaHanu3upoBaB NpuBeLEHHbIE YPABHEHWS, MOXHO 3a-
KIIoYUTb YTO BoMblUee BAMAHME Ha k,,, OKa3blBaeT Konuue- ‘% ;
CTBO JONOHUTENBHBIX NPYXWUH HA YNOTHSIOLLMX 31EMEHTaX. g g 09
B cBowo ouepenb, Macca bannacta oKkasanacb MeHee 3Hauu- 3 g = :g:gm
Ma, @ UMeHHo, Ha 14,5%. g 5 % .
Mpn 3TOM CcKoOpoCTb [BUXEeHMA pa3paboTaHHoro 2 gz B <038
MPYKMHHO-BOJIHOBOTO KaTka Ha k,,, OKa3blBaeT Ha 68% MeHb- 2 3
Lwuid 3 EKT, YeM KONMYECTBO AOMOSHUTENBHBIX MPYKUH. ;54 °

Y106bI OLIEHUTb BAMAHKE Ha k,,, HE3aBUCUMBbIX GaKTOpOB,
MPeAcTaBNeHHbIX Bbilwe, B nporpamMme STATISTICA 10 ¢ no-
MOLLbH QYHKLMM «rpacvKu NOBEPXHOCTE» HaMU MOCTPOEHbI
3D-rpadvKm ans HaTypanbHbIX 3HAYEHMIA (aKTOPOB, a TakKe

2D-rpaduKM ONA MX KOOMPOBaHHbLIX 3HaueHWn (puc. 3 u 4
COOTBETCTBEHHO).

Puc. 3. 3D-rpadmK BnmaHuA Ha k,,, He3aBUCMMbIX QaKTOPOB B Ha-
Ha ocHoBe aHan13a nonyyeHHbIX AaHHBIX M rpadmyeckoro  TYPasbHbIX 3HA4YEHMAX: @ — CKOPOCTU U MacChl 6annacra; b —

OMMCaHMA MOfIeNeli BbISBIEHO, YTO MaKCUMabHOE 3HaueHe §K°P°CT” Vi KOMMHECTBA JIONOTHWTETIEHBIX TIPYXUH; ¢ — MaCChl
_ barnnacra u Konu4ecTBa AOMOSHUTENBHBIX MPYKMH.

k,, GOPMUPYETCA MU CKOPOCTM ABIKEHWA UCCIEAYEMO Fig. 3. The 3D graphs of influence of independent factors on the %,

ro katka B npeneniax ot 10,75 kM/4 fo 25 km/y4, fByx po- in natural values: @ — velocity and mass of ballast; b — velocity

NONHUTENbHbBIX MPYXKUHAX Ha YMNOTHUTENe W Macce Bania-  and value of additional springs; ¢ — mass of ballast and value

cTa 35...45 Kr, Kotopas obecneunBaeTt yaenbHoe AaeneHue  of additional springs.

MPYWUHHO-BOJIHOBOMO KaTka Ha mousy 1450,4...1515,7 H/M.

Mpu 3TOM 3HaueHus knn konebniotca B uHTepBane ot 0,875
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Puc. 4. 2D-rpaduk BamaHuA Ha k,, He3aBMCUMBbIX (haKTopoB
B KOAMPOBAHHbBIX 3HAYEHMsX: @ — CKOPOCTW W Macchl bannacta;
b — cKOpPOCTM U KONMYECTBA JONOHUTENbHBIX MPYKMH; C — Mac-
cbl 6annacTa u KonnyecTBa AONONHUTENBHBIX MPYMUH.

Fig. 4. The 2D graphs of influence of independent factors on the k&,
in coded values: @ — velocity and mass of ballast; b — velocity
and value of additional springs; ¢ — mass of ballast and value
of additional springs.
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po 0,9 a nnowapb obnactm ontumyma coctasnset 20%
OT BCEM MOBEPXHOCTU OTKIIMKA.

ObCYXOEHWUE

OpHOBpEeMEHHO € NpeasiaraeMbiM NPYHWUHHO-BOTHOBLIM
KaTKOM Ha MCCNesyeMOM y4acTKe NoNis Take NpOBOAMIHU
MPUKaTbIBaHWe MOYBbI KONbYATO-LINOPOBLIM W TajKUM BO-
AOHANMBHBIM KaTKamu. [ocne npukatbiBaHUs 0THupany npo-
Obl NOYBbI ANA KaXAoro U3 uccnefyemblx KaTkoB. B pesynb-
TaTe CPaBHEHWSA [aHHbIX, MOAYYEHHbIX NOC/e NOBEPXHOCTHOM
06paboTku, BbISBNEHO, YTO k,,, HA y4acTKe Nons ¢ nocneno-
ceBHbIM npuKatbiBaHeM KKLL-6, coctaBun 0,69, 4o 3Haum-
TeSIbHO HIKe, YeM y npejiaraeMoro Katka (k,, = 0,9).

MonyyeHHble AaHHbIE NPOM3BOACTBEHHBIX UCCNEA0BaHUN
HOBOrO KaTKa MoKa3asnu, YT0 YPOXaiHOCTb AYMEHs BO3POC-
na Ha 33,3% (mo 20,8 w/ra) no cpaBHEHMIO C YPOIKANHOCTbIO
yuacTKa, rae NpUMEHSNIOCh MOCNEN0CeBHOE NPUKaTbiBaHWe
KaTKoM KKLLU-6. Pa3paboTaHHbIM KaTKOM TaKkKe NpuKaThbl-
Ba/M MOYBY NOC/Ie MOCEBA MLUEHULBI, YPOXKAUHOCTb KOTO-
poi, B CBOK o4yepedb, yBenuuunack Ha 16,5% (mo 19,1 u/ra)
Mo CPaBHEHUIO C YPOXAMHOCTBLIO, NONYYEHHOW nocne obpa-
BOTKM NOYBbI M1aAKUM BOLOHANMBHBIM KaTKOM, KOTOpbI 0be-
cneuwn k,,,, He npesbiwatowwmi 0,64.

3AKJIO4EHUE

B pesynbTate npoBefEHHOrO HaMM WUCCNeAOBAHWUA Bbl-
fIBNIEHO, YTO MpeAnaraeMblii MPYXUHHO-BOJIHOBOW KaToK
obecneunBaeT HawnyyLlee Ka4yecTBO MPUKaTbIBaHWSA MOYBbI.
MakcuManbHoe 3HaueHme k,,, nousbl, paHoe 0,9, npu eé 0b-
paboTKe NpYXMHHO-BOHOBLIM KaTKOM AOCTUraeTcsl npu CKo-
poctu arperata v = 11 KM/y, yAenbHOM AaBNEHUM Ha MOYBY
1450,4 H/M v nBYX BONOMHMTENBHBIX MPYXWHAX Ha yMnoT-
Hutene (C = 2 wr.). Takoe 3Ha4eHue k,, Ha 30,4% bonbLue
M0 CPaBHEHWIO CO 3HaYeHWeM Ko3IpduuUMeHTa NAOTHOCTY,
AOCTMraeMbIM NpW MCNONb30BaHUKM Haubonee pacnpocTpa-
HEHHbIX KONbYaTo-LINOPOBbIX KaTKoB W Ha 40,6% 6onblue
MO CPaBHEHMUIO C MAJKUM BOLOHANMBHBIM KaTKOM.
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