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CeMsIH caxapHOM CBEKJIbI, KOTOPbIe HEOOXOAMMBI IPH MIPOCKTHPOBAHNHN BBICEBAIOIIMX CHCTEM: Pa3MEepHO-BECO-
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THE RESULTS OF RESEARCH OF PHYSICO-MECHANICAL PROPERTIES OF SUGAR BEET SEEDS

The article describes the methods and results of determination of physico-mechanical properties of pelleted
sugar beet seeds, which are necessary for the design of seeding systems: the size-weight characteristics, body
weight of seeds, the coefficient of internal friction, coefficient of sail and soaring speed.
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BBenenue

B pamkax otaenbpHOro npoekTta GyHJaaMeHTalbHbIX UCCIIeNoBaHnN HalnoHanpHON akaieMUuu HayK
benapycu u AxkagemMun Hay4dHBIX HccienoBaHuil U TexHosornid Erunra Ha 2018—2019 roasr «Mccne-
JTIOBaHHE CIIOCO0a TOYHOTO BHICEBA CEMSTH CaXapHOM CBEKJIBI U KYKYPY3bI C TIOMOIIBIO AJIEKTPOMEXaHHU-
YeCKHUX BhICeBaOMuX cucteM» (morosop Ne 1819 ot 14 aBrycta 2018 1.) 3am1aHUPOBAHO TEOPETUUECKOE
000CHOBAaHHE OCHOBHBIX KOHCTPYKTHUBHBIX M KHHEMAaTHYECKHX IMapaMETPOB 3JIEKTPOMEXaHUYECKOH
BBICEBAIOILIEH CUCTEMBI JIJIsI BBICEBA CEMSIH CaXapHOU CBEKJIBL.

HcxonHbIMU TaHHBIMHE JIJISI BBITIOTHEHH S PACUETOB SIBIISIFOTCST QU3MKO-MEXaHHUECKUE W adPOIHHA-
MHYECKHE CBONCTBA CEMSIH CaXapHOM CBEKJIBI, BO3/AENbIBacMoi B benapycu.

O0BLeKThI HCCIeT0BAHU I

B paboTe uccnenoBanbl XapaKTEPUCTUKH CEMSIH CaxapHOW CBEKJIbI CJISTYIOIINX COPTOB (PUCYHOK 1):
Apnamaxc (Opannuus); bexamons (PYII «OnbiTHas Hay4dHAasi cCTaHLKSA 110 caxapHOil cBekiey, benapyce);
Modus (I'epmanns);Verdi (benbrus), Casimira KWS (I'epmanus); SInocux P, (Ilonbmia).

Jnist TaHHBIX COPTOB OMPEICIISIN Pa3MepHO-BECOBBIC XapaKTEPUCTHKH, 00BEMHYIO Maccy CeMsH,
K03()(OUIIMEHT BHYTPEHHETO TPEHU S, KOA(PHUIIMEHT MapyCHOCTH U CKOPOCTH BUTAHHUSL.

QOK
OO

a) Apnamakc; 0) Casimira KWS; B) benmons; r) Modus; ) Verdi; ¢) Slnocuk P,

Pucynok 1. — Mccnenyemble copTa ceMsiH caXapHOH CBEKJIbI

UccnenoBanus mpoBoauiu B mepuo ¢ 13 mo 24 aBrycra Ha 1a00paTOpHOM 000pyIOBaHHH Kadeapbl
«CenbckoxozsiiictBeHHble MaIUHBDY YO «BIATY». Pesynbrarsl ucciaenoBaHui NpeacTaBICHbI HUXKE.

Pe3yabraTsl Hcciae10BaHui

Onpeoenenue pazmepHo-6eco8blX XapaKmepucmuKk ceman

PasmepHO-BECOBbIE XapaKTEPUCTUKU CEMSIH CaXapHOM CBEKJIbI ONMPENeNsiin Mo CIEAYIOIe MeTo-
nuke. OOpasel] YMCThIX CEMSIH HACBIMAIN HA CTOJI POBHBIM ClIoeM B (hopMe KBaJpara; JeIHIIN ero 1o
JIMaroHajdu Ha YEThIpe TPEYTOJbHHUKA U U3 IBYX MPOTUBOIOJIOKHBIX TPEYTOJbHUKOB OTCUUTATIU ABE
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poOst o 1000 cemsH. [Ipu 3TOM cemena Opanu oapsi, 6e3 BeiOopa u nporycka. OToOpaHHEIE TPOOBI
CEMSIH B3BEIINBAIN HAa TEXHHUECKHUX Becax ¢ TogHocThio 70 0,01 2.

Pasmepsl ceMsH onpenensiiu mpu moMouty pemeta. CeMeHa, MpOCesTHHBIE Yepe3 pelieTa, pasziaess-
JIUCh Ha KJIAcChl 1Mo pa3mepy. CXoJ ¢ KakIoro pemiera B3BEMIMBaJIU. sl MPOBEACHUS HCCIICAOBAHMS
Opanu cemena B konudectBe 1000 mTyxk.

Pesynbrarhl n3MepeHuil 3aHeceHbl B Ta0uumy 1.

Tabnuua 1. — PasMepHO-BeCOBbIe XapaKTePUCTUKY CEMSIH CaXapHOI CBEK/IBI

Pasmep u Bec ppakuuu, 2
Ne Copr cemsiH Kou-Bo, wm. Bec 1000 cemsin, 2 | Bec omHOro cemenu, 2
2-3 um 3—4 um 4-4.5 um

1 |Casimira KWR 1000 29,14 0,02914 7,06 20,99 1,09
2 | Modus 1000 28,25 0,02825 21,37 6,79 0,09
3 | beamons 1000 26,66 0,02666 15,10 11,56 0,00
4 | Verdi 1000 27,63 0,02763 10,84 16,55 0,24
5 |flnocux P, 1000 23,34 0,02334 5,75 16,56 1,03
6 | Apmamakc 1000 28,17 0,02817 11,31 16,10 0,76

Kak mokazasu pe3ynbTaThl UCCIeI0BaHUH, 1yisi copToB Apnamakce, Casimira KWS Verdi, Benmons
1 Modus cpennsis Macca ofHOro ceMenu Bapbupyetes B npeaenax 0,026-0,029 e, wis copra Slnocuk P, —
0,023 2.

CeMeHa IIECTH COPTOB UMEIOT OKPYyTyio hopmy nuamerpom 3—4,5 mm.

Onpeoenenue 00bemMHOl Maccyl CeMAH

Omnpenenenre 00bEMHON MacChl CEMSIH MPOU3BOJIUIIH IPU TIOMOIIHU JINTPOBOU My PKU (PUCYHOK 2).
OO0BEeMHYO MacCy CeMsTH ONPE/IEIISUTH B TAKOH IMOCIIeA0BaTENBHOCTH [1]:

— B MIENb MEPHUKA 5 BCTABUJIW HOX 4, HA KOTOPBIH
YCTAaHOBHWJIM MAJAIOMIUM TPy3 3, 3aT€M HA MEPHUK HaJIEeTU
HAIlOJIHHUTEIIb 2;

— ceéMeHa 3aChIaIH B MUIUHApP |, yCTaHOBJIEHHBIN Ha
HAIMOJHUTENE 2, U, HAKUMAas Ha PBIYaKOK 3aMKa, OTKPBI-
JU 3aCIIOHKY BOPOHKH; OBICTpO, HO 0€3 COTpsICeHUH,
BBIHYJIM HOXK 4 W3 MEpHUKA 5 — rpy3 3 U ceMeHa P 3TOM
yIaJli B MEPHUK;

4 — B IIIEJIb CHOBA BCTABUJIN HOXK, OTACIISS H30BITOTHBIH
5 CJIOM HACBHITTHBIX CEMSH;
D ‘ — MEPHHUK C HalOJHMUTEIEM CHSJIU C TOJCTaBKH,
SN HANOJHUTEIb OTAEINIIN, 3aJ€P>KaBIINECS Ha HOXKE CEMEHA
1 — HACHINTHOM UMIMHADP; 2 — HATIOJIHUTEIb; BLI6pOCHJIPI 1 BBIHYJIM HOX M3 IICIIH,
3 — Majatomui rpys; 4 — HOXK; 5 — MEPHHK; — MEPHUK ¢ CEMEHAMH B3BECHIIU C TOYHOCTHIO 110 0,5 2.

6= bymmap; 7 —onopa OneIT MPOBOAWJIM C MSATUKPATHOM MOBTOPHOCTBIO.

PucyHok 2. — Onpe/ieieHue HaChIIHOI Pe3ynbTarhl B3BEIINBAHUS MTPEICTABICHBI B TaOIHIIE 2.

IIJIOTHOCTH CEMSH

Tabnuua 2. — O0beMHasg Macca CeMAH

Ne ompita CopT ceMsH Cpenian macca ceman Macca MepHuKa, 2 | CpenHsis Macca CeMsH, 2 Cpenmas OGLeMHa? macea
C MEPHUKOM, & CeMsIH, o/cm?
1 Casimira KWR 1830,6 1375 455,6 0,456
2 Modus 1891,4 1375 516,4 0,516
3 bennons 1835,4 1375 460,4 0,460
4 Verdi 1891,4 1375 516,4 0,516
5 Slnocuk P, 1739.4 1375 3644 0,364
6 Apramakc 1847,4 1375 4724 0,472
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O0BeMHYI0 Maccy CeMsiH OIPEACISIN ACJICHUEM Macchl ceMsiH B MepHHKe Ha ero 00beM (1000 car®).
Kak mokasanu pe3ysbTaThl HCCIEAOBaHUM, 00bEeMHAss Macca IPaHYJIMPOBAHHBIX CEMSIH CaxapHOH
CBEKJIBI KoJieOercst B uatepsae ot 0,364 no 0,516 2/cm’.

Onpeodenenue Kodppuyuenma sHympeHHez0 mpeHus

Omnpenenenue kod(hGUIHEHTA BHYTPEHHETO TPEHUS BHITIOIHSIIN C TIOMOIIIBIO PUOOPA, COCTOSIIETO
W3 OCHOBaHWS |, BOPOHKH 5 C 3aCIIOHKOW 6, BHHTOBOT'O MEXaHHW3Ma 3 M MEPHUTEIBHOU JUHEHKH 4
(pucyHok 3).

PesynbraThl U3MEpeHHit ONpeNesaan B TAKOU MMOCIie-
JIOBaTEJILHOCTH [2]:

— YCTAaHOBMJIM OCHOBaHUE | B TOPU30HTAJIBHOM Mi0C-
KOCTH;

— OIYCTHJIM BOPOHKY 5 B HMJKHEE IMOJIOKCHHE U 3a-
KPBUIH 3aCJIOHKY 0;

— 3aMOJIHIJIM BOPOHKY HMCCICIYEMbIM ChIITyYHM Ma-
TEepHayoM;

— OTKPBUIN 3aCIOHKY W MOJHSJIA BOPOHKY A0 o0Opa-
30BaHMS KOHYCA U3 UCCIIEAYyEMOro MaTepHala;

— 3aKPbLIH 3aCJIOHKY U 3aMEPHITH:

1 — ocHOBaHmMeE; 2 — MOACTABKA,

* BBICOTY KOHYca H 13 chimyuero marepuana; 3 — BUHTOBOI MexaHu3M; 4 — MK OTCUETa;
® paanyCc OCHOBaHUsS KOHYCa Rj B UCTBIPCX paarajib- 5 — BOpOHKa; 6 — 3aCJIOHKa

HBIX HAIIPABJICHUIX. Pucynok 3. — Cxema npubopa JuIst onpeeaeHus
3amepsl IPOBENH € MSATUKPATHOU MOBTOPHOCTHIO. YTIIOB €CTECTBEHHOTO OTKOCA

O6paboTanu pe3ynbTaThl U3MEPEHHI U PACCUNUTAIIH:
— CPEJIHIOI0 BBICOTY KOHYCA C YYETOM MOBTOPHOCTH M3MEPEHHH JUIsI KaKJIOTO UCCIIEyeMOro Ma-

Tepuaa:
1
>,
Tr 1

H, = 3 >
1

/1€ [ — 9HCII0 TOBTOPHOCTH OMBITA ISl HICCIIETyeMOTO MaTepuaia;
— CpemHUH paarmyc OCHOBAHUS KOHYCA JJISI KAXKIOW MMOBTOPHOCTH:

J
- CpeZ[HI/Iﬁ paanycC OCHOBaHUS KOHYCa C YUYCTOM IIOBTOPHOCTHU 3aMEPOB AJIA KaXXJA0Ir'0 MaTepuaa:

F

Ri . H
i
— k03 pULIHEHT BHYTPEHHETO TPEHUSI:
H
f=tgp=—
Ri
— yIoJl BHYTPEHHEr0 TPEHUS
@ =arctg f .

PesynbraThl 00pabOTKYU 3HAUCHUH ONBITOB MIPEJICTABICHBI B TAOIHUIIE 3.
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Tabnnma 3. — Ko duuuenT n yroj BHyTpeHHero TpeHHs CeMsIH CaXapHOi CBeKJIbI

Copr crexcnt Cpesis BeIcOTa KOHyca | Pajinyc ocHOBaHMS KOHYyca Koo . BHyTpennero Vron BHYTpEHHETO
H,,, mn R, mn Tpenus, f, TpeHus, ¢,
Casimira KWR 62,6 124,90 0,50 27
Modus 63,6 129,65 0,49 26
benmons 62,8 127,30 0,49 26
Verdi 63,6 129,50 0,49 26
SInocuk P, 64,2 126,90 0,51 27
Apnamaxc 63.4 125,90 0,50 27

Kak BuIHO M3 pe3ynbTaToB MccieqOBaHUH, KOd(pQULIUEHT BHYTPEHHETO TPEHHS JIJIsl TpaHyIupo-
BAHHBIX CEMSH CaXapHOH cBeKJIbI HaxoauTcs B npeaenax 0,49—051.

Onpedenenue apooOUHAMUYECKUX CEOUICHIE CEMAH

Kputnueckyto cKopocTb CeMsiH OIpeaessiyii Ha HapyCHOM KJIacCU(pUKATOpE, COCTOSIIIEM U3 BEHTHU-
nsitopa 1, BcackiBaroliei Hacaaku 9, obedaiiku ¢ ceTKoH §, paboueil BepTUKAIBHON TPYObl 7, KOHUYECKO-
r'0 OTCTOMHHUKA 5 ¢ 3aTBOpoM 6, TpyOorpoBooB 3, ¢puibrpa 4, anexkrponsurarens 10 (pucyHok 4, 5) [3].

Jlnst u3sMepeHust 1aBiIeHN s BO3AYLIHOIO IOTOKA NCToib30Baiu TpyOku IuTo ¢ auddepenunansasim
MaHomeTpoM Testo 512. TpyOku [TuTo ¢ MOMOIIBI0 PE3NHOBBIX IIJTAHTOB COCAMHEHBI C MAHOMETPOM.
Yepes 1eHTpaIbHOE OTBEPCTHE NEPENAETCS TIOIHOE IaBIEHHE /1, a CKBO3b OTBEPCTHS B OOKOBBIX CTEH-
Kax TpyOKH — cTaTnueckoe H ... MaHOMETp OHOBPEMEHHO 0TOOPAKasl IaBJIEHUE U CKOPOCTh MOTOKA.

Tak Kak ApakMpPOBaHHBIC CEMEHA CaXapHOH CBEKJIBI UMEIOT KPYTIyIo (OpMY, TO MUEIEBO CEUECHNUE
OIIpeIeIIsIN, UCIIONb3Ysl JaHHbIe Ta0MHIbI 1, IO 3aBUCUMOCTH

_7Z"d2
4

S

2

riae d — nuaMeTp 3epHa, MM.

[IpuroToBHUB HaBeCKy JpaKMPOBAHHBIX CEMSIH CaXxapHOM CBEKJIbI (2...3 2), BBICHINAIN €€ Ha CEeTKY
oOeuaiiku kiaccudukaropa. YCTaHOBUIM MUHUMAIBHOE YUCI0 000POTOB BEHTUIIATOPA IPHU 3aKPBITOM
JPOCCENIBHOM 3acioHKe. Brimroganu kiaaccu(ukaTop M MOCTENEHHO yBEIHMYMBAIH CKOPOCTH BO3MYII-

° FlioN oan

-

1 — BeHTHIIATOD; 2 — 3aciI0HKa; 3 — TpyOonpoBo; 4 — QUIBT;
5 — KOHMYECKHH OTCTOHHUK; 6 — 3aTBOp; 7 — BepTUKaJbHAS
TpyOa; 8 — obeuaiika ¢ ceTkol; 9 — BcachIBaromas Hacalka;
10 — snexTpoaBurarenb; 11 — KIMHOpEMEHHBIH BapuaTop;
12 — MaxoBUK YNpaBJIEHMS 3aclOHKOW; 13 — ykazarenb
MTOJIOKCHH S 3aCIIOHKH Pucynok 5. — Onpenenenne kod3hduinnreHTa

Pucynoxk 4. — Cxema nmapycHoro kinaccudukaTopa HapyCHOCTH U CKOPOCTH BUTAHUS
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HOT'O TIOTOKa, OTKPBIBAs JIPOCCENBHYIO 3aCIOHKY JIO Hayaja BBIJCICHUS JIETKOW (hpakiuu ceMsiH ca-
xapHo# cBekibl. [lokazanus mukpomanomerpa (P . ) 3aHocuaM B Tabnuiy. [1oBbImIant ckopocTs BO3-
JIYITHOTO TOTOKA JI0 T€X IMOp, MOKA BCS HABECKA HE MOMHSJIACH B CTAKaH OTCTOMHUKA, OJHOBPEMEHHO
3aHECI IOKa3aHusl IIKAJIBl MAHOMETpa B Tabmuiy 4.

o pe3ynbraTam SKCIepUMEHTAIBHBIX JAHHBIX M PACUETOB OMPEIEIISUTH ITOKa3aTeIH, XapaKTepHu3y-
IOLHE a3pOJUHAMUYECKHE CBONCTBA CEMSH CaXapHOM CBEKJIBI.

Kpurnueckas ckopocThb

IJie vV, — CKOPOCTh BO3JYIIHOIO MOTOKA, M/C; p, — AIMHAMUYECKUH Hanop, [la; y, — NIOTHOCTh BO3/lyXa,
Ko/ (y, = 1,2 ke/m?).
Koaddunuent napycHoctu
k= g
n Vz »
Kp
—1. 2
e k, — ko3 HUIHEHT NapyCHOCTH, M~'; g — YCKOPEHUE CBOOOIHOTO MaeHusL, M/C?.
Koaddumnuent conpotuBneHus
k, -m
3
k=—"—7,
VeS
IJie m, — Macca 3epHa, 2; S — MUJIEJIEBO CEYEHHUE, MM, Y, — IIOTHOCTh BO3/lyXa, emm® (y = 1,2:1073 2/mun®).
Pe3ynbTaThl pacyeToB MPEICTaBICHBI B TAOIHIIC 4.

Tabnuia 4. — ASpoguHAMHYECKHE CBOICTBA CeMSIH

Koaddu- | Koadpdu-
Cpennee Cpennee Cpemiee Kpurtnueckas | Kputnueckas | ument LMEHT Koadpdu- Kosgpu-

CopT ceMsiH SHAUCHHE | JINHAMMHUCCKOE | AMHAMMICCKOS CKOPOCTh CKOPOCTh mapyc- mapyc- | LIMEHT COMpo- HenT

onHoro flapJerme flapenme \Y m/c \% m/c HOCTH HOCTH | THBIeHHS, k COmpOTHE-

CEMEHH, & Pcpmm, xlla Pcpmx, xlla kpmin’ kpmax’ K |k o Pomin ) ogenms, Ko
Casimira KWR | 0,0292 0,076 0,116 3,60 4,44 0,76 0,50 1,49 0,96
Modus 0,0280 0,078 0,124 3,64 4,59 0,74 0,46 1,36 0,86
bennois 0,0272 0,074 0,122 3,55 4,56 0,78 0,47 1,39 0,85
Verdi 0,0278 0,080 0,124 3,69 4,59 072 | 0,46 1,33 0,86
SHocuk P 0,0230 0,066 0,108 3,35 4,29 0,87 0,53 1,34 0,81
Apnamakc 0,0285 0,078 0,122 3,64 4,56 0,74 0,47 1,37 0,89

Kaxk mokazanu pe3ynbraTsl HccienoBaHui, s coptoB Apnamake, Casimira KWS,Verdi, benmoins
1 Modus, 171 KOTOPBIX CpeaHsIsl Macca OTHOTO ceMeHH BapbupyeTcs B mpenenax 0,026—0,029 2, koad-
¢unueHT napycHOCTH (MakCHMaJIbHOE ero 3HaueHue) Haxoautcs B mpeaenax 0,46—0,50, a ckopocTh
BUTaHMs (MakcuManbHas) — 4,44-4,56, nus copra Slnocuk P, ¢ maccoit onnoro cemenn 0,023 2 kos¢-
¢bunuent mapycaoctd — 0,53 1 ckopocTh BuTauus — 4,29.

3akJiroueHmne

Kak mokazanu pe3ynbpraTel HccieqOBaHUH, KO3((ULUUEHT BHYTPEHHEro TPEHUs CEMsIH caxap-
HOW cBeKJIBI HaxoauTcs B ipeaenax 0,49—051, a oobeMHast Mmacca koebnercs B uHTEpBaje ot 0,364 mo
0,516 e/cm?. Ans coptoB Appamaxce, Casimira KWS, Verdi, benmons 1 Modus, 11st KOTOPBIX CpeaHsis
Macca OJHOTO ceMeHH Bapbupyercs B mpenenax 0,026—0,029 2, koapduueHT mapycHOCTH (MaKCH-
MaJIbHOE €Tr0 3HaueHue) Haxomutcs B mpenenax 0,46—0,50, a ckopocTh BUTaHUS (MaKCHMabHas) —
4,44—4.56, nns copra SHocuk P3 ¢ maccoit ogHoro cemenu 0,023 2 ko3ddunuent napycnoctu — 0,53
U CKOpPOCTh BUTaHUS — 4,29.
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PE3YJIBTATBI SKCHHIEPUMEHTAJIBHOI'O UCCJIEJOBAHU A
C IEJIBIO OIPEJAEJIEHUA ®OPMbI PABOYEN MOBEPXHOCTH PHIXJIUTEJIS
KOMBUHHUPOBAHHOI'O ATPETATA

B crarbe nmpuBeeHBI Pe3yJIbTaThl UCCIEIOBAaHUH C IeNbI0 000CHOBAHUS T€OMETPUYECKOH POpMBI paboueit
MIOBEPXHOCTH PHIXJINTENSI KOMOMHUPOBAHHOIO arperaTa.
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RESULT EXPERIMENTAL RESEARCH DEFINITION FORMS
OF A WORKING SURFACE THE COMBINED UNIT

In the clause the results of the given researches on a substantiation the geometrical form friablings working
surface of the combined unit are given.

Keywords: combined unit, iubrication, cultivation, perpendicular, parameters, result, theoretical, expetimen-
tal, forms.

BBenenue

[TonroToBka MOYBKI MO IIOCEB B HACTOSIILEE BPEMs IPOBOAMTCS B OCHOBHOM C IIPUMEHEHHEM Tpa-
JUITHOHHBIX TEXHOJOTHH M TEXHUYECKUX CPEACTB, TO €CTh CHavalla MPOU3BOUTCS BCMAIIKa, OOPOHO-
BaHKE M MaJIOBaHUE, a 3aTeM Hape3aroT rpedHu. Takas MHOroCTyeH4aTast 00paboTKa BbI3bIBACT 0OJIb-
IIKMe 3aTPaThl TPYJA, SJHEPTUU U PACXOJ TOIINBA, 3aTSATUBAIOTCS CPOKHU MOCEBA, YTO MPUBOIUT K CHH-
KEHUIO YPOIKAHHOCTH CEITbCKOXO3SIMCTBEHHBIX KYIBTYP.

B CTpaHaX C Pa3BUTBIM CCIbCKUM XO3SIUCTBOM IpH IMOATOTOBKE IMOYBEI IMOA MOCEB XJIOIMYAaTHUKA
Y 3€PHOBBIX IUPOKO MPUMEHSIOT 0€30TBaIBHBIN CIOCO0 ee 00paboTKH, TO €CTh 00paboTKy 0e3 mpume-
HEHWUS ITyTa.

[Ipu Ge3oTBanbHON 00pabOTKE MO CpaBHEHHUIO CO Bemamkoi Tpedyercs B 1,5...2,0 paza meHble
SHEPrUH U PAcXoja TOIUIMBA, YIYYIIAeTCs KadyecTBO 0OpabOTKHU (3a CYET MCKIIOYEHUs] 00pa3oBaHUs
HEPOBHOCTEH, KPYMHBIX KOMbEB U TIbI0). Kpome TOro, MammHel U Opyaus ajis 6e30TBalbHON 00pa-
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