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Numerical Simulation of a Pneumatic Precision Seed Drill

As a result of numerical simulation of the seed retarder of the John Deere pneumatic seed drill in the
software package Star CCM + visualization of the process of seed movement and air flow in the working area of
the retarder was obtained.

According to the results of numerical modeling and processing of data obtained in the software package
Wolfram Mathematica obtained third-order regression equations in decoded form without significant coefficients
according to Student's t-test dependences of air flow rate V,*, seed speed ¥, the velocity of the air flow at the
inlet V," and the ratio of the area of the outlets to the area of the inlet €.

As a result of solving the compromise method of scalar ranking by minimizing the multiplicative
function taking into account the coefficient of importance of the private criterion at fixed values of air flow
velocity at the inlet Vain in the range from 5 m/s to 25 m/s seed. It is established that at the specified range of air
flow rate at the inlet Vain it is necessary to adjust the seeding rate by the coefficient 1, which is in honey from
1.47 to 2.56.
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[TigBUIIIEHHST HAIMHOCTI IPUYIITHOTO MPUCTPOIO
OyHKepa-HaKOIW4YyBaya I €peBaHTaKyBaJIbHOTO

[IpononyeThscst aHami3 OCOOMMBOCTEH KOHCTPYKLINA MPHYIMHUX MPHUCTPOiB. BH3HAUEHO ONTHMAIBHY
KOHCTPYKIIi}O IPUYIITHOTO MPUCTPOI0 OyHKepa-HakomnuyBada nepeBantaxyBaibHoro bHIT-30I1I1. Po3pobneno
KPECJIEHHS yJIOCKOHAJIEHOTO IPHUYINHOTO TPHUCTPOI0 OyHKepa-HaKonuuyBaya IepeBaHTaxyBasibHoro BHII-
30I1I1. BrpoBamkeHHs! po3pOOKH CIIpUsIE MiBUIICHHIO €(EKTHBHOCTI BUKOPUCTAHHS 30MPabHO-TPAHCIIOPTHUX
KOMIUIEKCIB IIPH BUPOLIYBaHHI CIIIbCHKOTOCIIOIAPCHKUX KYJIBTYD.
30UPATbHO-TPAHCIIOPTHHI  KOMIUIeKC, OYHKep-HAKONMMYYBA4Y MePeBAHTAKYBAJIbHUN, NpUYimHUA
npucTpii

IloctanoBka mnpobjemu. CydacHa TPWIAHKOBA TEXHOJIOTIS 30MpaHHS 3EPHOBHUX
KyJIbTYyp Tmependayae BUKOPUCTaHHS OyHKEpIiB-HAKONHWYYBadiB IEPEBAHTAKyBaJIbHUX
(OyHKepiB-TlepeBaHTa)XyBauiB, NPHYEIiB MEPEBAHTAKYBATiB), IO Ja€ 3MOTY IIiIBUIIUTH
MPOAYKTHBHICTh 30MPaTbHO-TPAHCIIOPTHOTO KOMIUIEKCY npubnuszHo Ha 20-50 % [4]. Bynkep
JUIS HAKONMHUYEHHS Ta TEPEeBAaHTAXKYBAHHS 3€pHA arperaTyeThcsi 3 TPAKTOpPOM 1 ime 3a
KoMOaiftHOM, 00 Bifpa3y 30upaTu ypoxkail. Y Mipy HamoBHEeHHsI OyHkepa, OyKBalbHO 3a
JIYCeHI XBWIMHU (3aBISKA BHUCOKIH TPOMYKTUBHOCTI BHBAHTAXYBAIBHOTO IIHEKA) BIH
3MIIACHIOE HA Kpalo MOJIs MEePEeBAaHTAKEHHS 3epHa B aBTOMAIIMHY a00 K BIIBO3UTH A0 MICIS
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30epiranasa. KomOaitH B TakoMy JaHIIO31 Mpamioe 0e3 3yNMMHOK 1 MOXE BHKOHATH Ty XK
poboty Habararo mBuame. BiamosimHo, it 300py Bpoxkairo Oyae TOTpiOHO MeEHIe
komOaituiB [1, 2].

AHaJi3 ocTaHHiX pgocailkeHb Ta mnyoOaikauniii. binbmricte  ¢QipM-BUPOOHUKIB
OyHKepiB-HAaKONMMYyBayiB SIK BITUM3HSIHHUX, TaK 1 3aKOPJOHHHUX, MPOIMOHYIOTh IIMPOKUI
TUMIOPO3MIPHHUM PSII MAallMH PI3HOT MICTKOCTI ¥ BaHTaXOMIAHMOMHOCTi, IO Ja€ 3MOTY
e(eKTUBHO BUKOPHUCTOBYBATH iX y MOTPiOHMX BapiaHTaxX 3a CKJIAJAOM 1 MPOIYKTHUBHICTIO.
Hlupokuii niama3oH 3Ha4eHb 00'eMy Ky30Ba pOOMTH MOXKIMBHM SIKOMOTA TOYHIIIE Y3TOIUTH
o0'em 3epHOBoro OyHKepa KoMOaiiHa TMeBHOI Mojemi 3 00'eMoM Ky3oBa OyHKepa-
HAaKONMYyBa4ya 3 THUM, 1100 MaKCHMaJIbHO €(EeKTHBHO 3a0€3MEeYNTH MOBHE BUITOPOKHEHHS
3epHa 3 OyHKkepa komOaiiHa 3a oJlHy omnepailito [4].

Jlis MOpiBHSHHS MPHUYINHUX TPUCTPOiB HaMU oOpaHo 15 OyHKepiB-HaKOMUYYyBadiB
epeBAHTAXYBAIbHAX, MICTKICTh OyHKEpa sKHX Ommsbka 10 30 M. IX OCHOBHI
XapaKTEePUCTHKH HaBeJCHO y Tao. 1.

Tabmuus 1 — ByHkepu-HakonuuyBayi NepeBaHTaKyBaJIbHI

MicTKicTh Cxema Tun
Komnanis Mapka mammHu | OyHKepa, | arperaTy- | MPHYITHOTO
M BaHHS MPUCTPOIO
Horsch [4;6] Titan 34UW 34 1 C;D
ANNABURGER [4] HTS22.16 29 2 C
HAWE-WESTER] 4;7] ULW2500T 30 2 C
Fliegl [4] ULW35 35 1 C
Kinze [8] 851 graincart 30,6 1 D
J&M [4;9] GC24t-1 31 1 D
Bergmann [4;10] GTW330 33 2 A
PRONAR [11] T740 28 2 C
Umega [5;12] GPP-23 23; 32 2 A
TOB «HDKUH
MEXAHIBALSy [4;13] Bronton 32 3 D
YBK «Metal-makey [14] LATKER BP-32 32 3 D
TOB «3aBox Ko63apenka»
(4:5:15] I1BH-30 30 2 A
EGRITECH B
TOB «IIK «IToxmamuHay BHII-30 30 2 D
[16;17]
Jlunnanm [19] BI1-25/31 31 2 D
«Coro3-Crienitexaukay [ 18] UW 200 20 1 A

Licepeno: pospobreno amopamu

Amnamiz gaHux Taba. 1 1ae MOXIHMBICTH 3pOOMTH BHUCHOBOK, IO OUThIIICTH (53 %)
OYHKepiB-HAKOIMYYBa4iB, SKi BMII[yIOTh OIM3bk0 30 M°, MAlOTb CXEMy arperaTyBaHHS 2,
TOOTO OYHKEp CIHPAETHCS Ha IMIIPECOPEHY NBOBICHY TaHAEMHY MiJBICKY Ta 4aCTKOBO — Ha
NPUYIMHUN TPUCTPI TpakTopa. Jlumnuio mpudyemna >KOPCTKO 3’€HaHE 3 pamMoro OyHKepa-
HakonuuyBava. [Ipu Bix’€qHAHHI BiJl TPAKTOpa BOHO CIIUPAETHCS HA PETyJIbOBAHY IO BUCOTI
OTIOpY 3 MEXaHIYHUM a00 T1APaBIIYHAM MTPUBOIOM.

[puuinuuii npucTpii € oAHMM 3 HAUBIANOBINATBHIMIUX BY3JiB OyHKepa-
HaKonu4yBava. Bim 1JOCKOHAmOCTI HOro KOHCTPYKIi, BHCOKOi MIIIHOCTI Ta HaJiHHOCTI
3alIeKUTh MPOAYKTUBHICT 30MPaIbHO-TPAHCIOPTHOTO KoMIuiekcy. CyTTeBUM (DaKTOpoM €
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TaKOXX BEJIMYMHA 3yCHJUIS, SIKE JIi€ HAa MPUYITHUAN MPUCTPii OYHKEpa-HAKOMYyBaya Mpu HOTO
pyci 1o MOBEpXHi MoJist 200 JOPOTH.

AHaii3 0coOaUBOCTEH KOHCTPYKIIN MPUYIMHUX MPHUCTPOIiB OYHKEPIB-HAKONINYYBaviB
MEPEeBAHTAXYBAILHUX, HABEJICHUX y Ta0J. |, MPUBOIUTH 10 HACTYITHUX BUCHOBKIB:

— OyIoBa MPUYITHOTO TPHCTPOIO OyHKEpa-HaKOMuIyBaua Mae 3abe3rnedyBaTh
HIBUJIKE Ta HaJlilHe HOTO CTUKYBAHHS 3 IPUYIMTHUM IIPUCTPOEM TPAKTOPA;

— MIIHICTh MPHUYINHOTO MPHUCTPOIO 3alEKHUTh BIJ Macu IMpHUYeNa Ta YaCTUHU
BEPTHKAIBHOI CKJIAIOBOT HABAHTAXKEHHS, SIKA JIi€ HHOTO;

— OyzmoBa Ta PO3MIpH TPUYITHOTO TPUCTPOIO PETIIAMEHTYIOTHCS MIKHAPOIHHMHU,
MDKACpKABHUMH, JIep)KaBHMUMH cTaHfaptamu [20-22] Ta IHIIMMH HOPMaTUBHUMH
JOKYMEHTaMHU.

© OO = &5 _®

A A
a o B

a — HaIliBHaBiCHA MalllMHa, OJHOBICHA; O — HallBHABICHA MaIlliHA, TBOBICHA TaAHIEMHA;
B — IPUYIIHA MallIMHa, IBOBiCHA

Pucynok 1 — Cxemu arperaryBaHHs OyHKepiB-HAKONMYyBadiB IIE€pEBaHTAXYBAJILHAX
Licepeno: pospobaeno agmopamu

VY po3risHyTHX OyHKepax-HaKONWYyBadaxX BUKOPHCTAHO HACTYIHI OCHOBHI THUIH HMPUYITHUAX
MPUCTPOIB:

1) Kinbie 3 TOpoigaibHOIO TTOBEPXHEIO, SKE KOPCTKO 3’€IHAHE 3 IITaHTO0 (puc. 2,
a). llltanra moxe OyTu abo mpuBapeHa a0 ¢uiaHisl ado MIAPHIPHO 3’ €HAHA 3 HUM, MAIOYH
MOJKJIUBICTh 00EPTATUCH HABKOJIO TIO3/I0BXKHBOI OCi. DIaHenb KPIMUTHCS A0 AUIIIA OOITaMU.

2) [Iletns 3 uMIIHAPUYHUM OTBOpPOM (pHC. 2, 0), Y SIKOMYy MOXXe OyTH BMOHTOBAHO
chepuyHUi IIAapHIp, JKOPCTKO 3’€AHaHa 3i mraHroro. llltanry 3akpimmoroTs A0 ¢raHis
aHAJIOTIYHO THITY A.

3) HamniBcdepruyna noBepXHs KOPCTKO 3’ €HaHA 31 IITAHT 010 (pUC. 2, B).

4) IlnuTa 3 NATIHAPUYHUM OTBOPOM (PHC. 2, T), Y SIKOMY MOXXe OyTH BMOHTOBAHO
chepuunuii mapHip. [lnuta moxe Oyt abo npuBapeHa 10 ¢uaHid abo MmMapHIpHO 3’€IHAHA 3
HUM 4epe3 IITaHTy.
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a—Tun A; 6 — Tun B; 8 — Tun C 3 puanmem; r — Tun D 31 3MiHHOIO TUTUTOO
ta pparmentom qunuia (Kinze 851)

PucyHok 2 — Tunu npudinHuX NpUCTPOIB
Iicepeno: [20, 22, 8]

Ha Oinbmocti Moneneid OyHKepiB-HAKOMUYYBadiB rependaueHa MOXKIUBICTh 3aMiHU
Ty Ta PO3MIPY MPUYITHOTO TMPHUCTPOIO Yy B3aJIEKHOCTI BiJ TapameTpiB MPUYIITHOTO
npucTporo Tpakrtopa. Hampukman, OyHkepu-nHakonuuyBaui [IBH-30 kommiekTyroTbes
3MIHHEM Tpu4inHUM KitbieM 90 MM 3rigao 'OCT 2349, a Takok JOAaTKOBO 3MIHHUMH
NpuginHUMU Kineisvu D40; 50 ta npudinHoro HamiBcheporo 1 Kymi J80.

SIkmo OyHKep-HaKonmuuyBad OOJagHAHUK BaroBUMIPIOBAJIBHOIO CHUCTEMOIO, TO JUIS
BUMIPIOBAHHS 3YCUJUIS, SIKE JIl€ HA MIPUYIMHUN MPUCTPid, BCTAHOBIIIOIOTH J0JIATKOBY JIAHKY 3
natyukoM 4 (puc. 3). MikponpouecopHuil npucTpiii o0pobisie AaHi 3 AaTYMKa MPUUITHOTO
MPUCTPOIO Ta JATYMKIB HA OCSAX YCiX KOJIIC 1 BU3HAYAE Bary 3epHa y OyHKepi.

[ToBOpOTHY 34iNKy 3 ABOMa BYLIKaMH MOKHA IIBHJIKO 3aMiHUTH HA IOBOPOTHY 3YiNKY
3 OJHUM BYIIKOM, SIKIIO NPUYITHUA TPUCTPIA TpakTopa Mae ABa BYIIKa (BWIKY). 3a
HEOOXIJTHICTIO, KOMITJIEKT JTOJJATKOBOTO 00JIaHaHHS OyHKepa-HaKOMUYyBaya MOXe BKIIIOYATH
nanku 1 (puc. 3) 3 pi3HUMH JiaMeTpaMH OTBOPIB IMiJ1 3’ €THYBaJIbHI MaJbIll JIs arperaTyBaHHS
3 BIJIOBITHUMH MIPUCTPOSIMHU TPAKTOPiB [9].

1 — moBopoOTHA 34ilKa 3 ABOMa BYIIKaMH (BHJIKA); 2 — raiika cTomopHa; 3 — O0uIT;
4 — BaroBMMIipIOBaJIbHA IITAHTA 3YIMTKHA/XBOCTOBUK 73 MM; 8§ — OIIOpa BarOBUMIpIOBaTIBHOI IITAHTH

Pucynok 3— IIpuuinauii npuctpiit OyHKepa-Hakonaysada GC24t-1
Ilicepeno: [9]
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Buxknan ocHoBHoro marepiaay. [ocmomapctBa  KipoBorpanacekoi — oGmacTi
BUKOPHCTOBYIOTh OYHKEpH JUIsl HAaKOMWYCHHS Ta TEepeBaHTa)XyBaHHSA 3epHa, 30kpema [II1
«Actapra I'pym» 3akynuno tpu Takux Oynkepu BHII-30 y TOB «IIpomucnoBa koMmmanist
«Toxkxmamunaa»» (puc. 4).

Pucynox 4 — ByHkep 1715 HAKOIIMYCHHS Ta IepeBaHTaxXKyBaHHs 3epHa BHII-30
Ilicepeno: [16]

bynkep-nHakonuuyBau nepeBaHTaxyBasibHuii BHII-30 npusnauenuit 15 nepeBe3eHHs
CUNKMX pEYOBUH (3€pHA, MiHEpaJbHHX IOOpPHB 1 T. 1), iX TEpeBaHTAKEHHS B IHIII
TPAHCIIOPTHI 3aCO0H.

Ile nHamiBHaBiCHa MamIMHA, BOBICHA, pO3paxoBaHa Ha EKCIUTyaTalil0 B OYIb-sIKHX
KIIMaTUYHUX 30HaX YKpaiHu. ByHkep 0e3 ycCKIaJHEHb arperatyerbcsi 3 TpakTOpaMu
notyxHicTio 200-240 k. c., Mo 00JaHAHI THEBMATUYHOIO a00 TiIPaBIIIYHOK CHCTEMOIO Ha
MPUBIJ TaJbMIBHOI CUCTEMH OyHKEpa, a TaKOK MAIOTh €IEKTPUYHI ¥ TiApaBiivyHi 3'€IHAHHS.
lanpmiBHA cucTema — OapabGaHHI rajxbMa 3 BHYTPIIIHIMH KOJIOAKaMu. J{jisi arperaryBaHHS
oyukepiB BITH-30 Ttuck y riapocucreMi TpakTopa moBuHeH ctaHoBuTu 22,0 Mlla, y
nHeBMocucTeMi — He MeHTe 0,8 MIla, a HomiHamBbHA HampyTa enekTpoodnamgnanus 12 B [17].

Koncrpykruno 6ynkep BHII-30 — me nBoBicHMIA arperaT Ha JMCTOBHX pecopax i3
3aJIS)KHOIO XOJIOBOIO CHCTEMOIO THIY TaHAEM 3 PEaKTUBHUMH IITaHTaMH, Ky30BOM
KOHYcOmnoi0HOi ¢opMHU, y MAHUIN SKOTO IO BCi JOBXKHHI Ky30Ba PO3MIIICHO MIHEK,
3aKpUTHH 3BEPXY CIICIIATBHOO 3aCIIHKOO.

Ky30B Mae HajiiiHe aHTUKOpO3iiHE MOKpUTTA. JIJIs BIAKpPUBAaHHSA W 3aKpUBaHHS
3aCIIIHKH Mepe10avYeHO CIeiaIbHUHN T1POIMITIHIP.

VY mepuioMy BapiaHTi KOHCTPYKLIi s 3’€AHaHHS 3 TPAKTOPOM OYyJO BUKOPUCTAHO
3uinny netiro 3rigao ['OCT 2349-75 (puc. 5).

Bona mBuako BUXOAWIA 3 Jany Bill TIEPEBAHTAXCHHS BEPTUKAIBHOIO CKIJIAJJOBOIO
cuwm 3 Ooky mumna mpudena (puc. 6). Bigmoimno mo 'OCT 2349-75 ii mMakcumanbHe
nomyctuMme 3HaueHHs 2450 H, a TexHIUHI XapaKTepUCTUKH TIPUYENa JOIMyCKaITh
HaBaHTa)XKCHHA Ha KpaifHio Touky nunuia go 25000 H.
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Pucynok 5 — 3uinna netis srigHo [OCT 2349-75
Ioicepeno: [16]

I
[ & # i
) [ Fn
oL ;
7 2A7777778 7/ 7/ /

PucyHok 6 — CxeMa BEPTUKAIBHUX CKJIaJOBUX CHJI, SIKi IIOTh HA MPUYET
Licepeno: pospobaeno asmopamu

BianoiaHo 10 ¢BOiX rapaHTiiHuX 30008’ s13aHb TOB «IIIT «IloxmarimHa»y 3aMiHUIIO0
3UillHy TMETI0 Ha BIOCKOHAIEHUH BapiaHT: KPOHIITEHH 31 c)epudyHUM MiAMIUITHUKOM
(puc. 7). Ane i e BapiaHT BHWIIOB 3 JIaAy HA BCIX MPUYIMHUX MpHUCTposix micis 350-400

roguH po6otu. [IpuumHOIO CcTamu TPINMHU 3BAapHOTO IIBa migmwumHuka 1 (puc. 7) Ta
OCHOBHOT'O METaJly KpoHIITeHa 2 (puc. 7).

2 ;i
e TP

1 — TpimyHa 1o 3BapHOMY ILBY MiJIIIMITHAKA; 2 — TPILMHA [0 OCHOBHOMY METally

Pucynok 7 — Bnockonanenuii TOB «I1IT «IToxmarinHa»» KpOHIITEHH 31 chepudHUM HiIIINITHAKOM
Loicepeno: pospobaeno agmopamu

CrnoctepexeHHs: 32 poboToro OyHKepa y MOJBOBHX yMOBax, aHamni3 nedopmariidi Ta
pyWHYBaHb JeTalieil KpOHINTEIHA, criibHe o0roBopeHHs 3 imxenepamu 111 «Acrapra ['pym»
IPUBEJO 10 HACTYITHUX BUCHOBKIB:
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a) CTaTWM4YHI Ta JWHAMIYHI HaBaHTAXCHHS Ha JUIUIO OyHKEepa IMEepPEeBUIYIOTh
JIOMyCTUM1 3HAYEHHS BHACTINOK HEJOCKOHAJIOI KOHCTPYKTHBHOI CXeMH OyHKepa JUIs
HaKOMUYEHHA Ta nepeBanTaxxyBaHHs 3epHa bHII-30;

6) nedopmariisi KpoHIITEHHA y IMO3/J0BXHbO-BEPTHKAIBHIN IUIOMKMHI Ta TPIIUHU
3BapHOrO IIBA MIIIMITHUKA 1 OCHOBHOI'O METAy KPOHIITEHHA € pe3yJbTaTOM HEJOCKOHAJIO]
KOHCTPYKIIi TepeIHbOl YAaCTUHM KPOHIITEHHa Ta CQEepuYHOro MigIIMITHUKA, SKI HE
3a0e3nevmiii HeOOX1THUX KYTIB JII1 MaHEBPYBaHHs OYHKepa Ta HOTO PyXy IO HEPIBHOCTAX
HOJIS;

B) HEOOXITHO TEPEBIPUTH MOXKJIMBICTH SKICHOTO 3BaplOBaHHS 000WMH C(HEPUIHOTO
MIITUITHAKA 3 KPOHIITEHHOM;

I') HEOOXITHO BJIOCKOHATUTH (OpPMY BEPXHBOI YACTUHHU KPOHINTCHHA MPHUYIMTHOTO
IpUCTPOIO Ta crocid ¢ikcaii chepuaHOro MiAMUIHUKA Y KPOHIITEHHI.

Mertoro poOOTH € TiABHIICHHS 3MIHHOT MPOJXYKTUBHOCTI 30MpabHO-TPAHCIIOPTHUX
KOMILJIEKCIB IIPY BUPOIYBAaHHI CUIBCHKOTOCTIOAAPCHKHUX KYJIBTYD.

JIJis yCyHEHHS BiJIMiY€HUX HEIOJIKIB 3alPOITOHOBAHO 30€pertu yHiikaIito HOBOTO
BapiaHTy KOHCTPYKILIi MPUYINHOIO MNPHUCTPOIO 3 IMONEPEeNHIM, MOCUIUTH T'OPU30HTAIbHY
YacTUHY KOpPITyca, BUKOHABIIH ii 3 JBOX aHAJIOTIYHUX 32 GOPMOIO Ta po3Mipamu T 1 Ta 5
(puc. 8), 3’e1HAHMUX 3BAPHUM IBOM. Y MOPOXKHHUHI M)XK HUMH PO3MIILEHO CHEepUIHUN IIapHip
7, TIOBEPXHIO SKOTO 3MallylOTh MAacTHJIOM Kpi3b MacisiHKy 6 Ta kaHanm A. dnanens 2,
O0okoBHHU 3 Ta pedpa )KOPCTKOCTI 4 MAIOTh Taki K pO3MIpH, SIK 1 Yy BapiaHTy KOHCTPYKIIii, 1110
BIIOCKOHAITIOETHCA.

4

20"

1 — BepxHs uTa; 2 — QuaHelp; 3 — 60KoBUHA; 4 — peOpo; S — HWKHS TUTNTA; 6 — MACIISIHKA;
7 — cepuyHMi mWapHip

PucyHnoxk 8 — KpecneHHst npu4inHoro npucTpoto, BrockonanexHoro LIHTY
Loicepeno: pospobaeno agmopamu

BucHoBku:

1. PeanbHi HaBaHTa)XEHHd Ha MPHUINHUNA TpUCTpid  OyHKepa-HaKOMU4yBaya
nepeBanTaxyBainbHOro BHII-30I1IT nepeBuyoTh JOIMycTUMi CTaHAapTAMU 3HAYCHHSI.

2. BoockonanenHs npuuinHoro npuctpoto, nposeneHe TOB «IIIT «IloxxmamniHan
Ma€ KOHCTPYKTHBHI HENIOJIKH, SIKi TPUBOIATH N0 nedopmamnii KpOHINTEHHA Ta TPIIIUH
MeTay.
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3. BaockoHaneHHs NPUYINHOTO NMpHCTpolo, 3anponoHoBaHe [THTY Tta ysromkene 3
IIT «Actapta I'pym» (puc. 8, 9), mokazano BHCOKY HaIiIiHICTh y TPOLECI eKCILTyaTarlii
OyHKepa-HakonmuyyBayda nepeBantaxysanbpnoro bHIT-3011I1.

Pucynoxk 9 — [Mpuuinauii npuctpiii, Bnockonanenuii [IHTY ta BcTaHOBICHMIA
Ha OyHKep-HaKonmdyBady nepeBanTaxyBansHui BHIT-3011I1
Lbicepeno: pospobrero asmopamu
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Increasing the Reliability of the Trailer of the Loader-Accumulator of the Transhipment

The use of hoppers-accumulators of transshipment makes it possible to increase the productivity of the
collection and transport complex by approximately 20-50%. The towing device is one of the most responsible
nodes of the hopper-accumulator. The productivity of the collection and transport complex depends on the
perfection of its design, high strength and reliability. The purpose of the work is to increase the variable
productivity of the collection and transport complex due to the improvement of the towing device of the hopper-
accumulator of the transshipment BNP-30PP.

The analysis of the features of the constructions of the towing devices of hoppers-accumulators of
transshipment showed that the strength of the towing device depends on the weight of the trailer and part of the
vertical component of the load. The coupling loop of the hopper-accumulator of the transshipment BNP-30PP,
made in accordance with GOST 2349-75, quickly failed due to overloading by the vertical component of the
force on the side of the drawbar of the trailer. "Pozhmashina" LLC replaced the coupling hinge with an improved
version: a bracket with a spherical bearing, which failed after 350-400 hours of operation. Therefore, as a result
of a joint discussion with the engineers of PE "Astarta Group" and the teachers of the Department of Agricultural
Machine Building of the Central Ukrainian National Technical University, an optimal design was proposed and a
drawing of the towing device of the hopper-accumulator of the transshipment BNP-30PP was developed.

The real loads on the towing device of the BNP-30PP transshipment hopper-accumulator exceed the
values allowed by the standards. The towing device developed by PP "Pozhmashina" LLC has design flaws that
lead to deformation of the bracket and cracks in the metal. The improvement of the trailer device showed high
reliability during the field operation of the BNP-30PP transshipment hopper-accumulator. The implementation
of the development contributes to reducing the time spent on repair and maintenance of the hopper-accumulator
and increasing the efficiency of the use of collection and transport complexes in the cultivation of agricultural
Crops.
harvesting and transport complex, reloading storage hopper, trailer device
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