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CoepeMeﬁnoe CenbeKoe X035UCMB0 HeMbICIUMO 0e3 UUPOKO20 NPUMEHEHUA XUMUYEeCKUX  eeujecme. Mupoeaﬂ npakmuxa
ceudemenvcmeyem o mom, umo 70 % ypooicas cozoaemces 3a cuem cpe0Cme XumMuzayuu, NOJ08UHA MOl eTUHUHbL NPUXOOUMCS HA
MuHepanibHble y0obpeHus. Brecenue 6cex 6u008 MUHepanbHblX YOOOPeHull, XUMUYECKUX MEeNUOPAHMO8 U XUMUYECKUX CPeOCm8
3auumul pacmenuti CoCmoum u3 08yx noOnpoyeccos: 003Uposanus u pacnpeoenerus. llpuuem y 60oavuuncmea mawun 003uposanue
ABNACNCA 2NABHLIM — NPOYECCOM, ONPeOeAIOWUM Ka4ecmeo pacnpedeienus yoobpenul. Haubonee uacmo npumensemvl 6
yO0obpeHuecKux MawluHax oosupylowue ycmpoucmea @ wudbepHvle, KYIAuKogvle, WMuU@mosvie u AYeucmuvle. Oonaxko
cyuiecmsyrouwjue Oosamopbz He obecneuusarom MmMoYHO20 dosupoeaHuﬂ Mamepuaida, mdakK Kak KOHCmMpYyKyuu ux oaneko
Heco6epuLeHHbl. O'-te@udHO, ymo 6e3 NpUMEeHeHUsl HayiHvl OCHO8 meopuu 003up06aHMﬂ obecneyums mpe6yeMy10 mMOYHOCMb He
npeoocmasnAemecsa 803MONCHbIM. [l pagHOMEPHO20 O003UPOBAHUSL HAOO GOPMUPOBAMb NOMOK HA 8bl0auy He MOJbKO CHPO2O
onpeoeneHHou opmbl U PazmMepos, HO U ONPedeeHHOU NOCMOSHHOU niomHocmu. Ha 3mo énusiom MHO20YUCAeHHble aKmopbl,
makue Kaxk éblcoma cmoaba Hao 6blCe6HbIM omeepcmuem, ¢0pM(l pasmepuvl 3moco omeepcmus, cnocob no6yofa)eHu}z mamepuaia u
op. Ipoyecc 0o3uposanusi 6 MOOUILHBIX YOOOPEHUECKUX MAWUHAX HENb3sl PACCMAMPUBANb 6 OMPblee OM UX MEXHOL02UYECKOU
cxemwl. On cocmoum u3 mex (1)(13.' numaHue 3anojiHeHue ()03am0pa mamepuaiiom, d)opMupoeaHue mamepuaia 6 p(l@HOMeprllZ
nomox u evloaua mamepuaia u3 ()03am0pa. H03m0/l/ly pa3pa6omka B8blCOKONMOYHbIX 003am0p06 K MQUIUHAaMm Ol 6HECEHUs 6Cex
Y00bpenutl 61008 y0obpenull umeem 60abUIOE HAVYHOE U NPAKMUYecKkoe 3HaAuYeHue. B cmamve ananusupyiomcs npobremvl
003up03anuﬂ npu 6HeceHuu 6 no46y MUHEPAlbHblX U OP2AHUYECKUX ydob'penud, npu npucomoejieHuu KOMnocmoes, nocese 3epPHoe6sblx,
nocaoke kapmoghens u Opyeux ceibcKoxossaicmeenuvix mamepuanog. OOOCHO8aHBL 3a0aUll, KOMOPbIE HYHCHO Peuums 015 CO30aHUs
8bICOKOMOYHBIX 003AMOPO8 K MAUUHAM 0151 6HECEHUs MUHEPATbHBIX YOOOPEHUIl.

Knrouesvie cnosa: mumepanvhvie y0oOpeHus, 6HeceHue, BbICOKOMOUHBIL 003AMOp, YOOOPEeHUeCKdas MAuwuHd, MeauopaHmol,
9KOHOMUS, PABHOMEPHOE pacnpedeieHue.

Modern agriculture is inconceivable without the widespread use of chemicals. World practice shows that 70% of the crop is
created by means of application of chemicals, fertilizers accounting for half of this yield. Application of all kinds of mineral
fertilizers, chemical meliorants, and plant protection chemicals is composed of two sub-processes: dosing and distribution.
Moreover, in the majority of machines dosing is the main process that determines the quality of fertilizer distribution. Dispensers,
most frequently applied in fertilizer machines, include: vane, cam, pin and cell. However, existing dispensers do not provide accurate
dosing of the material, since their design is far imperfect. It is obvious that without a scientific basis of the theory of dosing it is
impossible to ensure the required accuracy. For uniform dosing, it is necessary to form the flow of the issuance of not only well-
defined shape and size, but also of a certain constant density. This is affected by many factors, such as the height of the column above
the opening, the shape and the size of this hole, the way of driving the material out etc. The process of dosing in mobile fertilizer
machines cannot be considered in isolation from their technological scheme. It consists of three phases: the filling of dispenser with
material, the formation of a uniform material flow, and delivery of the material from the dispenser. Therefore, the development of
high-precision dispenser for machines applying all kinds of fertilizers is of great scientific and practical importance. The article
analyzes dosing problems arising during application of mineral and organic fertilizers to the soil, in the preparation of composts,
sowing crops, planting potatoes and other agricultural materials. We have substantiated the tasks that should be solved to create a
high-precision dispenser for machines applying mineral fertilizers.
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BBenenue

[IpakTHUeCKM HEBO3MOXXHO HAWTH OTPAcib  CEIIbCKOXO3SIWCTBEHHOI'O IPOM3BOACTBA TJ€ OBl
OTCYTCTBOBQJIM TIPOILIECCHI JIO3MPOBAaHUS M JO3UpYyIOIIMe YycTpolicTBa. OHHM MPUCYTCTBYIOT B cdepe
TIPUMEHEHUS CPEACTB XUMI3AINH 3eMJIIe/IeIHs, B KOPMOIIPOU3BOJICTBE U JKHBOTHOBOJICTBE.

Hpoueccm HpI/II‘OTOBJ'IeHI/ISI KOMIIOCTOB, HOJ'IY'—ICHI/IH CMCHIaHHbIX MI/IHepa.]'H)HLIX }QIO6pCHHI71, BHCCCHUA
MUHEPAIFHBIX M OPTraHWYECKHX yNOOpeHHi, 1MoceBa 3epHOBBIX M BBICAJIKU KapToderns, pa3naun KOPMOB Ha
YKUBOTHOBOJUECKHX (DepMax, M3MeNbYeHHUs 3epHa U JAPYTHX CENbCKOXO3IHCTBEHHBIX MAaTEPHANIOB B CYIIIHOCTH
SABIISAOTCSA HpOHeCC&MI/I IIO3I/IpOBaHI/IH. HaHpI/IMep, B CprKTypHI)IX cxemax HOJ'Iy‘-IeHI/ISI MHOT'OKOMITIOHCHTHBIX
cMeceil MpoIecChl JO3UPOBAHUS WIPAIOT BAXKHEWIIYID pOjb. be3 CTpOroro I03MpOBaHUS HUCXOIHBIX
KOMITOHEHTOB HE TIPEJICTABIISIETCS] BOSMOXKHBIM O0ECIeUHTh 33J]aHHOE MX COOTHOIIIEHHE B TOTOBOM TIPOIYKTE
[1-6].

OcHoOBHAasl YaCTh

CyiecTByeT JBa METOJa JO3UPOBAHUS CEIbCKOXO3SIMCTBEHHBIX MAaTEpPHAaoB: OOBEMHBI M BECOBOH.
OO6beMHBII METOJT JO3MPOBAHNS OCHOBAH Ha MCIOIH30BAHUN YCTPOUCTB OOBEMHOIO MIPHUHIINIIA, & BECOBOM —
Ha UCIIOJIB30BAHHUHN BCCOBBIX yCTpOﬁCTB. E}II/IHCTBGHHBIM HpeI/IMYIlIeCTBOM BCCOBOT'O 2103I/IpOBaHI/ISI ABIIACTCA
0oJiee BEICOKAs TOYHOCTh, HO TOJIBKO ITPH COXPAHEHUH MMOCTOSIHHOW 00EMHON MacCHI.

BHa)KHOCTI) CeHBCKOXO3HﬁCTBeHHBIX MaTepI/IaJ'[OB B Hpouecce nux XpaHeHI/ISI HCIIOCTOsIHHA, MCHSACTCS B
3daBUCUMOCTHU OT BJIQXKHOCTH Oprma}omef/'I cpemﬂ. I/I3M€HGHI/IG BJIIAKHOCTHU HpI/IBOIII/IT K HNU3MCHCHHUIO
wioTHOCTH. OOBEMHBIE 103aTOPHI MMOABEPKEHBI MEHBIIIEMY BIUSHUIO U3MEHEHHsI BIIAXXHOCTU MaTepHalia B
CpaBHeHI/II/I C BE€COBBIMH, TaK KaK N3MCHCHHUEC BJIAJKHOCTH BJIMSACT HaA €TI0 O6’beM B MeHBHIeﬁ Mepe, YcM Ha BEC.
HOBTOMy MOXHO Hpe)IHO.HO)KI/ITL, qToO HpI/I JIO3I/IpOBaHI/II/I II0 IMUTATCIBHOCTHU MU 110 HeﬁCTBy}OIHCMy
BEIIECTBY 00BEMHEIE J103aTOPHI OYyAyT paboTaTh HE XyKe BECOBBIX.



OOBeMHBIC J03aTOPBI OJTHOTO M TOTO JKe Kilacca (COMMOCTaBUMOM MPON3BOANTENBHOCTH) B 5—10 pa3 memresie
BECOBBIX, IMEIOT 00JIee IPOCTOE YCTPOICTBO, O0JIee BEICOKYIO HAJISKHOCTh B padOTe, MEHBLIYIO TPYIO0EMKOCTh
oOcmyxuBaHus1, Oojiee MPOU3BOIUTEIBHBI TI0 CPAaBHEHHIO C BECOBBIMU jo3aTopamu. OOBEMHBIC JT03aTOPHI
paboTOCTIOCOOHBI  Ha TPYAHOTEKYYMX MaTepHallaXx W MOTYT HCIIOJb30BaThbCs HAa MOOMJIBHBIX MalIMHAX,
HCTIBITHIBAIOIMX PE3KOJMHAMUYECKHE HArPY3KH, Yer0 HEelb3sI CKa3aTh O BECOBBIX Ao3aropax [7].

Ecnmu mpaBunbHO momoOpaTh Bce MapaMeTpbl O0BEMHOTO J/103aTOpa, BHIOpPAaTh PpalHOHATIBHYIO
KOHCTPYKITUIO JO3HUPYIOMIETO pabodyero opraHa, CHOCOOHOTO TPHUBOIWTH [TO3UPYEMBIH Marepual K
KPUTHYECKO MOPO3HOCTH (IUIOTHOCTH), © TOYHO OTPETYJIHPOBATH €r0 B COOTBETCTBHU C TEM KOJIHUYECTBOM
MaTepHaia, KOTOpoe IOJDKHO IMOCTYNaTh 3a OMpEeIeNICHHOE BpeMs, TO TOYHOCTb TAaKOro go3aropa OyneT
BIIOJIHE MPUEMJIEMOM 17151 YCIIOBUI CENIbCKOXO035MCTBEHHOTO IIPOU3BOJICTBA.

[Iponiecc 00beMHOr0 IO3MPOBaHUS CIEIyeT pacCMaTpuUBaTh COCTOSIIMM (Bceraa) u3 Tpex ¢as: ¢asbl
TIMTaHWSI, FITK 3all0JTHEHUS 03aTopa MaTtepranomM; ¢a3sl (OpMUPOBAHUS MaTepraia B pAaBHOMEPHBII TTOTOK
1 ¢a3bl BBIAAYN MaTepHraia u3 103aTopa.

Qdaza mHUTaHUS 103aTOpa OKa3bIBAET peIIalollee BIWSHHE HAa yCTOWMYMBOCTH IMpOIlecca JO3HUPOBAHHS
BOOOIIE ¥ 3aBUCUT OT YCTOMYMBOCTH M PAaBHOMEPHOCTH IMPOLIECCa UCTEUCHUSI MaTepuasia U3 ONepaTHBHBIX
emkocTei. OrmepaTuBHas €MKOCTb, OCHAIlEHHAas MOOyIWTEeIeM HWCTeYeHUs] MaTepuaia, SBIIIETCS
HEOTHEMJIEMO YacThIO TO3UPYIOIIEH yCTaHOBKH [§].

daza ¢popmupoBaHUs MaTepHaia B paBHOMEPHBIN MOTOK BIMSIET HA PABHOMEPHOCTH J03UpoBaHus. OHa
HaXOJHUTCSA B MPSMON 3aBUCUMOCTH OT KOHCTPYKIIMH JO3UpYIomIero padodero oprana. C meipio MOTydeHus
BBICOKOW TOYHOCTH JO3MPOBAaHHS paO0OYMii OpraH JOJDKEH, B3aUMOJICHCTBYS ¢ MaTrepuaioM, (hOpMUPOBAThH
MOTOK HE TOJBKO CTPOTO OMpEIeIeHHOW (OPMBI M Pa3MepOB, HO W MPUBOJIUTH €r0 YACTHIIB K YIIAKOBKE
[IOCTOSIHHOM CTPYKTYPBI, @ 3HAYUT, U IUIOTHOCTH.

daza BbIaYM MaTepualla W3 J03aTopa MPAKTHUECKH HE OKA3bIBaeT BIHMSHWS Ha PaBHOMEPHOCTh
IO3UpOBaHMs. B TO ke BpeMs OHa B 3HAYUTEIHHOW CTENEHW BIHAET Ha Ka4eCTBO KOHEYHOTO IMPOIYKTa.
OnHako wHcCiea0BaHUH MPOIIECCOB  JTOBMPOBAHMS CEILCKOXO3SIMCTBEHHBIX MATEpPHANOB C TaKUM
KOMIUTIEKCHBIM TIOAXO/IOM B HAyYHOU JUTEpaType 0OHAPYKHUTH HE YIAIOCh.

B Teopum TpyHTOB W3BECTHBI YCIOBUS, NMPH KOTOPBIX CHIMYYHH MaTephal MOXET ObITh MPHUBEICH K
KPUTHYECKOH TIIOTHOCTH (TIOPO3HOCTH) [9]. DTO mocThraeTcs: MPUIOKEHNEM K CTPYKTYPE BEPTHKAIBHOTO
naBieHus (METOJ KOMIIPECCHH); COOOIIEHHEM 4YacTUIaM CTPYKTYphl BHOPAalMOHHBIX JBHXKCHUH;
NPUIOKEHUEM CABUTAIOLIEH CHbl. B 3TON CBSI3M 711 MPAKTUYECKOTO MOTYYEHUSI KPUTUYECKON MOPO3HOCTH
MaTepHaia Ha BBIXOJE M3 JI03aTopa HamOojee MPUEMIIEMBIM SIBISICTCSl TPEThe ycioBHe. [loka3aTensCcTBOM
TOMY CITYXHT CIEIYIOIIHNA TpuMep 00pa3oBaHUsl BO3MOXKHBIX CKEJIETOB MaTepHalla COCTOSIECTO U3 IIapoB
OJIMHAKOBOrO pasmepa. Ha pucyHke (a) mapbl yiIoKeHbI B HanOOJIee HEYCTOHYMBOM MOJIOKeHUH. [Ilaphr
COIPUKACAIOTCA MEXAy COOOH B IIECTH TOYKAX, YETHIPE M3 KOTOPBIX JIEKAT B IJIOCKOCTH YepTexka. Ho oHm
MOTYT OBITh YJOKEHBI W TaK, KaK MMOKa3aHO Ha PUCYHKe (0), Tl y KaxIoro mapa OymeT yke 8 Todyek
KOHTAaKTa, U3 KOTOPBIX LIECTh JIeXkKAT B TUNIOCKOCTH YepTeka. ITO PacIoiokKeHne OyaeT Oonee yCTOHINBBIM,
94eM IpebIAyIee; JErKO MOJCYMTaTh, YTO KOJHUYECTBO MYCTOT MEXIY IIapaMH B CTPYKType pUCYHKa (a)
cocrasisieT 48 % o01ero oobeMa U Ko3hUIMEHT OPO3HOCTH g =091, Torja Kak B CTPYKType PUCYHKA
(6) xoNMMYECTBO MYCTOT COCTaBseT JuIib 26 % obmero oobeMa U g =0,35. [To3TOMy eciiu Ha HEepBYIO
CHCTEMY WIapOB TOJOXHUTh IUIOCKUH TPY3, K KOTOPOMY TPHUIIOKEHAa TOPH30HTAJbHAs CHIIA, MM KE BCIO
CUCTEMY BCTPSXHYTh, TO CHCTEMa JOJDKHA VIIOKUTHCS IUIOTHEE B COOTBETCTBHHM C YMEHBIICHUEM

K03 HIIMeHTa TOPO3HOCTH U OBICTPO JIaTh OOJNBIIYIO OCAJIKY, paBHYI0 48—26 = 22 % 00111ei BBICOTHI €05
[1].
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Puc. O6pa3OBaHHe BO3MOKHBIX CKE€JIETOB MaT€pHaia, COCTOALICTO U3 NIapOB OJUHAKOBOI'O pa3Mepa

HYCTB Ha CJIOC CKCJICTA JIC)KUT I'py3 P, KOTOPOMY MbI COO6I].[8.CM IIpy TOMOIIHU Ir'OPU30HTAJIBHOI'O YCHUIIUA
S HEMIPEPBIBHOEC PAaBHOMEPHOC JIBUIKCHHUC. B takom cJIydac 3aM€4acTCs CIICAYIOUICC ABJICHUE: €CIIU CKEJIET
ObLI YJIOKCH IUIOTHO, TO IpPU HENPCPBIBHOM JABWXCHHUU MOPO3HOCTH €TI0 YBCIMYUBACTCA: €CJIU IKC CKCIICT
OBLI B PBIXJIOM COCTOSAHHUH, TO IMTOPO3HOCTH €I'0 YMCHBIIACTCA



3akia0ueHune
Jis co3gaHus BBICOKOTOYHBIX J03aTOPOB JJIsi BHECCHHMS MHMHEPAJIbHBIX YIOOpEHHH HE0O0XOAUMO
peHIUTh CIACAYIONIUC 3aJa1u.
1. Pa3paboTaTh Ki1acCU(pUKAIINIO TBEPIBIX MHHEPAIBHBIX YI00PEHHA, TIOIBEPTAIOIINXCS JO3UPOBAHUIO B
MOOWJIBHBIX MMPOU3BOACTBCHHLIX IMMPOLICCCAX MO KPUTCPHUIO TEKYUCCTHU.
2. HccrnenoBats 1 00OCHOBATH YCIOBHSA MPUBEIACHHS JTO3UPYEMBIX YAOOpPEHUH, COCTOSINX M3 YaCTHII
KpyTJIo# (rpaHyIMpOBaHHBIX) M HEKPYTIIOH (KpUCTAIINYECKO#) GOPMBI K KDUTUYECKOH MOPO3HOCTH.
3. O000CHOBAaTP BMECTUMOCThH OIIEPATHBHBIX (IIPOMEKYTOUYHBIX) OYHKEPOB IO3UPYIOMINX YCTPOICTB
YAOOpEHYECKIX MAIINH.
4. HccnemoBaTb W 00OCHOBaTh MPHUHIMI B3aUMOJCHCTBUS TO3MPYIOLIETO PabOYero opraHa c
JO3MPYEMBIM MaTEpPHaJIOM, 00ECTIEUHNBAIOIIETO MTPUBEICHIE ITOCIEAHETO K KPUTHIECKOH MTOPO3HOCTH.
5. OO6ocHOBaTh PallMOHAJIBHYKO CXEMY BBICOKOTOYHOI'O [J03aTOopa MHHCPAJIbHBIX yI[06peHPII>'I K
paccensatemo PY-700
6. I/ICCJ'ICI[OBaTI) BJIMAHUEC BBITYCKHBIX 3JICMCHTOB HOO3UPYIOMINUX YCTpOﬁCTB Ha Ka4ye€CTBO BHCECCHHUA
yaoOpeHuit.
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