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Researches of composition of contaminations of working liquid of gidrosistem road — build machines,
tractors and cars

Purpose of the article determination of actual composition of mechanical admixtures in the working
liquid of gidrosistem road — build machines, tractors and cars.

Advantages and lacks of by volume gidroprivoda, and also advantages and lacks of cog-wheel pumps,
are considered in the article. It is set that the basic type of wear of details of cog-wheel pumps is an abrasive
wear, and by principal reason of output them from a line-up is contamination of working liquid. It is set that the
basic type of wear of details of cog-wheel pumps is an abrasive wear, and by principal reason of output them
from a line-up is contamination of working liquid. The analysis of contaminations and signs of their education
and penetration in gidrosistemy of machines is executed. Actual maintenance of mechanical admixtures is
certain in the working liquid of gidrosistem. The high-quality estimation of contaminations is executed.

The results of researches allow to set the ways of decline of wear of details of cog-wheel pumps, due to
the decline of level of contamination of working liquid.
gidroprivod, cog-wheel pump, wear, working liquid, contaminations, abrasive particles, class of cleanness
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Kiposoepaocvruii nayionanbHull mexuiunutl yHigepcumem

BusnaueHHs1 popmu rpaBiTaiiifHOl HANPaBJISAIOYO1
MOBEPXHI1 KUBUJIBHOTO MPUCTPOIO THEBMOCENapaTopa

B crarti mpoBemeHo TeopeTWyHE OOIPYHTYBaHHSA (OPMH TpaBiTaIliifHOI HAIMPaBIAOY0i MOBEPXHI
JKUBIJIPHOTO TPUCTPOIO ITHEBMOCEmapaTopa, ska 3abesmedye piBHOMIpHY MOAady 3€pHOBOTO Marepiany B
MHEBMOCETAPYIOUMI KaHal 3 3aJaHOK IIBHIKICTIO Ta HAmpsMOM. B pe3ynbTaTi TEOPETHYHOIO aHATI3Y
OTpUMaHO (PYHKLIOHAIBHY 3aJIEKHICTh MIBUAKOCTI PyXy 3€pHa IO TpaBiTalliiiHId HarpaBisiovii MOBEPXHI 3
ypaxyBaHHSM OIOPY MOBITPS, a TAKOX rpadiynHe 300paskeHHs i hopmu.

HANpaBJIsAI0Ya MOBEPXHS, MHEBMOCENAPYIOUHil KaHaJI, 3ePHOBHIi MaTepiaJi, HIBUAKICTH BBeJeHHS 3epHA

A.B. Hectepenko, O.A. Kucayn, ILI'. Jly3an, /I.B. Borarbipés

Kupoesoepadckuii nayuonanbubiil mexHuveckuil ynugepcumem

Onpenesienue GpopMbl rPAaBUTALUOHHOI HANPABJISIOLIE OBEPXHOCTH MUTATEJIbHOI0 YCTPOiicTBa
NMHEBMOCeNapaTopa

B crarbe NpPOBEIEHO TEOpETHUECKOe OOOCHOBaHHME (OPMBI HAMPABJSIOMICH TIPaBUTALIMOHHON
MOBEPXHOCTH THTAIOIIET0 YCTPOWCTBA ITHEBMOCEHAapaTopa, 0O0ECHeunBaIOIer0 PAaBHOMEPHYIO I10/ady
3€pHOBOT0 Marepuajla B IHEBMOCENAPUPYIOIM KaHaJ C 33JaHHOM CKOPOCTBIO M HampasieHUEM. B pesynbrare
TEOPETHYECKOTO aHaju3a IOJNYyYeHO (YHKUMOHAIBHYIO 3aBHCHMOCTh CKOPOCTH JIBHXKCHUSI 3€pHa 110
IPaBUTALIMOHHON HANpAaBISIOIIEH MOBEPXHOCTH C Y4YETOM CONPOTHUBICHHUS BO3[yXa, a TaKkKe rpapuyeckoe
n3o0pakeHue e€ Gopmal.

HANPaBJSIIOIIAS TOBEPXHOCTh, THEBMOCENIAPUPYIOLINI KAaHAJI, 3¢PHOBOI MaTepHaJl, CKOPOCTh BBeICHHUS
3epHa
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OnauM 3 GakTopiB, K BIUTUBAIOTH HA €(DEKTUBHICTH MPOIIECY cenapariii, € MBUAKICTh
BBeJCHHs Ta ii HampsiMok [1,2]. 3a paxyHOK 30UIbIICHHS IIBUAKOCTI BBEJCHHS MOXHA
CYTTEBO TiJIBUIIUTH MPOJYKTUBHICTh MTHEBMOCENAPYIOYOTO KaHAITY Ta 3MEHIIUTH HOTO OIIip,
aje 1e Mo>Ke TPU3BECTH JI0 3MEHIIIEHHS e)eKTUBHOCTI cemnapariii [2,3].

ExcnepuMeHTaIbHUMU  JTOCITIDKEHHSIMH ~ BU3HA4YCHO, WO BBEACHHS 3€pHa B
THEBMOCETAPYIOUUil KaHal TOPU3OHTAJIBHO ab0 3 BII'€MHUM KyTOM MPHUBOJUTH [0
30UTBIIIEHHS €(DEKTY OUMIICHHS Ta 3MEHIIIEHHS BTPAT MOBHOIIHHOTO 3€pHA Yy Biaxoau [4].

Oco0nuBICTIO POOOTH MHEBMOCEMAPYIOYOro KaHamy 3 OaraTOpiBHEBUM BBEICHHSIM
3¢pHa € Te, M0 HOT0 JKUBWIBHMM TPHUCTPIA CKIAAAETHCS 3 JEKIIBKOX HAMPaBIISIOUNX
MOBEPXOHb, PO3TALIOBAHUX OAHA Haj oAHOW (puc.l). JIoBXHMHA KOXHOI HACTyIHOI
HaIpaBJIsou0i MOBEPXHI 30UTBITYETHCS, 110 BUKIUKAHO KOHCTPYKTUBHOKO HEOOX1THICTIO.

s edexTrBHOI poOOTH MHEBMOCEMAPYIOUOT0 KaHATy HEOOXiAHO, 00 MIBUIKICTH
BBEJICHHSI 3€PHOBOT0 MaTepialy Ha BCiX HANpaBISIOYUX MOBEPXHSAX JKUBUIIBHOTO MPHCTPOIO
OyJa OJHaKOBOIO.

Tomy, nns 3a0e3nedeHHs] MBUAKOCTI BBEACHHS 3€pHA B IMHEBMOCENAPYIOUM KaHAal
AQHAJIOTIYHIA IMIBHJKOCTI, 3 SIKOIO BiH TOTpArUisg€ Ha HAMpPaBISIIOYl MOBEPXHI KHUBUIBHOTO
NPUCTPOIO HEOOX1THO, 00 HACIHHS MEPEMIIIYBAIOCH IT0 HUM 3 TIOCTIHHOIO MIBUAKICTIO.

Omxe, ansa 3a0e3neyeHHs] BU3HAYEHOTO IIBHJIKICHOTO PEXUMY pyXy 3€pHa BHUHUKAE
HEOOXiHICTh OOTPYHTYBaHHS BiIOBITHOI ()OPMH HANPABIISAIOYO] IpaBiTalliifHOT TOBEPXHI.

. —1 I
a) 0)
1 — OyHKep; 2 — >KUBWIBHUHN NPUCTPIif; 3 — rpaBiTaIliiiHi HapaBJISFOYi TOBEPXHi; 4 — MTHEBMOCETIAPYIOUHI KaHaJ

Pucynok 1 — Cxema (a) ta 3aranbHuil BUrisiz (0) HUBUIIBHOTO MIPUCTPOIO 3 OaraTopiBHEBUM BBEJCHHSIM
3epHa B MHEBMOCEAPYIOYHH KaHA

[Ipn BpaxyBaHHI CHJIM TEpTS Ta OMOPY CEpeOBHINA (B HAIIOMY BHUITAJIKy IMOBITPS)
PYX 3€epHa, K OKpeMOl YaCTUHKHU IO TpaBiTaliiHiil KpuBiii (puc.2), onucye piBHAHHA [5]

14 . V?
E=g(sma+fcosa)—f7—k01/2, (1)
ne V' — NIBMAKICTH PyXy YaCTUHKH, OKPEMOi 36PHUHH;

g — NIPUCKOPEHHS BUIBHOTO MAaJiHHS;
f — KoediieHT TepTS 3EPHUHM TI0 HANPABJISAIOUYIA TOBEPXHI;
k, — mapycHiCTb 3epHUHU;
£ — pallyC KpUBH3HU;
O — KyT MDXK HarpsiMOM BEKTOpa MIBHIKOCTI Ta Biccio OX;
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Pucynok 2 — Cxema cui, sIKi TifOTh Ha 3pHOBY YacTKy I/ 4ac pyXy IO TpaBiTaliifHii HaIlpaBiIsA04ii TOBEpXHI

BpaxoByrouu, 1o
dx d ds ds

b y "
cose=—_; sina=—; p=—3, da = , 2
ds ds P da 4 1+y" @
piBasHHSA (1) mpuitme Bursia [5]
Py =007, 3
ne P(x) ta Q(x) ¢yHKII1, 10 BU3HAYAIOTHCS
_fy”"‘f'k [(1_+_y72)3
P(x) = ST ; 4
I+y
0x) =g (V"= 1); (5)

y = y(x) — QyHKIis, IKOI0 BUZHAYEHO TPAEKTOPIIO PyXY, MPH IIOMY 3ayBa)KUMO, 10
HasiBHA HAMpaBIIsioya KpUBa, TOOTO BUKOHYETHCS YMOBA
VZ
N=mgcosa—m—2=0. (6)
Yo,
Po3p’s130k piBHsSHHA (3) BH3Hayae (YHKIIIOHAIBHY 3aJICKHICTh IIBHAKOCTI PYyXy
3€pHUHHU B1JI KOOPJAMHATH X Ta Ma€ BUTIAL [5]

V(x) = \/e‘zf ro (c +2[0@) Gl dx] , 7)

ne C— MOoBiJbHA MOCTiiHA, KA BU3HAYAETHCS 3 MOYATKOBUX YMOB PYXY Ta 3aJI€KHUTh
BiJ] TOYATKOBOI IMIBUKOCTI PyXy 3€pHUHH.

3a3HaunMO, 10 B KOHKPETHOMY BHIIQJIKy, SK 1 B aHAJOTIYHMX pO3paxyHKax MNpU
JOCIIJKEHH] PyXy YaCTHHOK, 3/1€0UTBIIIOr0 BUHUKIIM YCKJIaJHEHHS aHAJIITHYHOTO XapakTepy,
II0 CHIOHYKA€ JI0 BUKOPHCTaHHS HAOIMKEHUX METOMIB PO3B’S3KY.

BpaxoByroun, 10 HampaBisioda IMOBEPXHS >KUBWIIBHOTO TPUCTPOIO BUKOHAHA 3
MeTaly, a HaciHHS, IO MO Hill pyXaeThCs — 3€PHO MIICHHII, TO MA€EMO HACTYIHI YMOBH Ta
BUXIJIHI TapamMeTpH:

- koedirient Teprsa f = 0,42 ;
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- nmapycHicts k, =0,15;
- IPUCKOPEHHS BiIbHOTO NafiHua g = 9,8 m/c’;
- IOYaTKOBUH KyT &, =90°—30° = 60° (KOHCTpYKLIMHMI mapameTp);
- MakcuMasibHa BenuuuHa X, = 0,3 m (KOHCTpYKILiMHUI mapameTp);
- IBUIKICHUN PEXXHUM PyXy 3€pHA Ma€ 33J0BOJILHATH YMOBY
Vix=0)=V(x,, =03m)=05m/c. (8)

BBakaemo, 1110 3€pHO pyXaeTbCsl B3/IOBXK KpUBOI (X), Ky MPEICTaBUMO B BUIJIAMIL

max

CTETNEHEBOI0 Py
y(x)=2 ax". €))
i=0

OOMex)UMOCS TeSTKOI0 KUTBKICTIO EpImuX 4ieHiB psaay (9) npu BukoHanHi yMoBH (8)
JUTSE MOKITIBOTO 3HAXOJDKEHHS PO3B’ 3Ky piBHSHHSA (3). 32 MOCTaBIEHUX YMOB B 3arajJbHOMY
BUNAJIKy PO3B’ 30K MOKJIMBHU MpH i > 2 . Po3rasiHeMO HalnpocTiuii BUNaoK, NpUHHIBIIN
i =2, Ta OTpUMAEMO PIBHSAHHS MIATPUMYIOYO] IpaBiTalliifHOI KPUBOI Y BUTIISAIL
y(x)=a, +a, x+a, x°. (10)
Bpaxosyroun, mo y'(0) =a, =tg a,, T00T0 a, = tg 60° = 1.73205
Ipuitmemo, mo a, = 0 ockuibku AaHUN KoeilieHT He BIUIUBAE Ha (hopMy KpuUBOi (10
byukuiit P(x) Ta Q(x) BXOAATH numie moxiaHi GpyHkuii y(x) B SKUX BIACYTHIH KOeQIIi€HT
a,, a OTKe BIH BIICYTHIH 1 B piBHAHHI (3)).
3Haxo/UKEeHHs Koe(illieHTa a,, IpU BUKOHaHHI yMOBH (8), MiJ 4ac MiJICTAHOBKH BCIX
3HaWJEHUX 3Ha4eHb B PiBHSAHHA (7) B aHAMTUYHOMY BUTJISAII yCKiIamaHeHe. Tox st HOro
3HAXO/KCHHS CKOPUCTAEMOCS HAONMKEHHMM METOAOM PpO3B’S3KYy pIBHSHHA (3) — METOmOM
Pynre-Kyrra 14 3ana4i Komi 3 nouarkoBoro ymMoBoto 7, = 0,5 m/c¢ IpU BUKOHAHHI YMOBH (8).
CkopucTaBmUCh BOYJOBAHUMH MOXIIMBOCTSMHU TAKETy MPHUKIATHUX IPOTpam
MathCAD po3zpaxyBaiiu 3Ha4eHHS a, , 10 CKIAJAE a, = -3,42643.
3a maHWX yMOB JOBUIbHA TIOCTiHA C =-42,61033.
Takum 4YMHOM MaeMo:
- PIBHSIHHSI HAIIPaBJIsF04O1 IPaBiTalliiHOI KPUBOI
y(x) =1,73205 x —3,42643 x° ; (11)
- (DyHKIIIOHAIbHY 3aJICKHICTh IIBUAKOCTI PyXY 3€pHUHHU Bl KOOPAWHATA X

V(x)= \/e‘zf e ( 42,61033+2 [ O(x) Ao dxj : (12)

ne P(x) ta Q(x) — dyHKIIi, 110 BUBHAYAIOTHCS 3 YMOBH
—2 fa, +ky \(1+(q, +22 x))’ 13
1+(a, +2a,x)
0(x) =g ((a, +2 a,x)~ f). (14)

Jst yMOB, 110 po3IIsiAaIiCh, rpadiku y(x) Ta V(x) mpencTaBieHo Ha puc. 3.

P(x)=
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Pucynok 3 — 3BejieHi rpadiku HanpaBsrouoi rpasitaiiitnoi kpuoi y(X) Ta msumkocti V(X)
B 3anexHocTi Bin X (mpu f =0,42, k, =015, g=98 m/c*, o, =60°, 0 M <x <03 m,
Vix=0)=V(x=03m)=0,5m/c)

Po3paxynku HampaBisirouoi TpaBiTauiiiHoi kpuBoi y(x) Ta mBuakocti V(x) B
3aJISKHOCT] BiJ JOBXHHHM NULIXy 1o x Oynu mposereni Ha EOM Ta orpumano rpadidne
300pakeHHs (OPMHU HAMPSAMHOI OBEPXH1 )KUBUIIBHOTO MPHUCTPOIO (puc. 3).

OTxe, TPOBEACHI TEOPETUYHI JOCHIDKEHHS JIO3BOJWIM BH3HAYUTH (HOpMY
HANpaBJIAIOYUX TPaBITAIHHUX KPUBUX JKUBHIIBHOTO TPHUCTPOIO ITHEBMOCENaparopa mpu
3a0€e3Me4eHH1 BIMOBITHOTO PEKUMY PYXY 3€PHOBOTO MaTepiany.
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Kirovograd National Technical University
The determination of gravitation guiding surfice of air separator feeding device

One of the factors that greatly influences the grain separation process is the speed of its supply and the
direction.

The peculiarity of the work of the studied aspirating channel with the multilevel grain supply is that its
feeding device consists of several guiding surfaces, which are situated above each other.

The length of the guiding surfaces increases along the path of the grain material, which is caused by the
construction necessity.

For the effective work of the studied aspirating channel the speed of the grain supply on all guiding
surfaces of the feeding device should be equal.

So, for provision of the chosen speed regime of the grain movement there is a necessity to prove the
correspondent form of the guiding gravitation surface.

As a result of the theoretical analysis there was received a functional dependence of the speed of the
grain supply on the whole guiding surface taking into account the air resistance and graphical image of the form
of the guiding surface of the air separator feeding device.
guiding surfice, aspirating channel, grain material, grain supply speed
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OntuMizaiis CKJIaay 3aXUCHOTO TOKPUTTA METOJ0M
MaTEMaTUYHOTO TJIaHYBaHHS €KCIIEPUMEHTY

JloCmiIKeHO 3aJIeKHICTh BMICTY JUCIIEPCHUX HAINOBHIOBAYIB HA aAre3idiHi BIACTHBOCTI CMOKCHIHHX
KOMIIO3HUTIB [T (POPMYBAHHS 3aXHCHUX MOKPHUTTIB. BCTaHOBJIECHO, 110 BBEACHHS Y KOMIIO3HIIIIO HAITOBHIOBAYiB
3 PpI3HOI JAWCHEPCHICTIO MPH ONTHMAIBHOMY BMICTi 3a0e3ledye IMOKPAIICHHS aAre3iifHUX BIIACTHBOCTCH
MOKPUTTIB. MeTOIOM MaTeMaTHYHOTO IUIAHYBAaHHS CGKCIIEPHMEHTY BU3HAUCHO ONTHUMAJBHHNA BMICT JBOOKHUCY
MUPKOHIIO 1 MmYHOI caxi, skuil ckiamae: (ZrO,) — 70 mac.y; (II'M-33) —25 mac.u., EJ-20 — 100 mac.4.,
tBepaHuK [1EITA — 10 mac.4.
ajnre3isi, 3aXUCHi MOKPUTTSA, INCNEPCHAN HATIOBHIOBAY, MATEMATHYHE IJIAHYBAHHSA
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Xepcouckas 2ocyoapcmeenHas Mopckas akademus, 2.XepcoH

OnTuMu3anusi C€OCTaBa  3aIIUTHOTO MOKPBITHS  METOAOM  MAaTeMAaTH4YeCKOro IMJIAHMPOBAHUS
IKCIepUMeHTA

HccnenoBaHa 3aBUCHMOCTBh KOJIMYECTBA [HUCIEPCHBIX HAIOJHUTENEH Ha aAre3VOHHBIE CBOMCTBa
SMOKCHIHBIX KOMIIO3UTOB Uit (DOPMHMpOBaHMS 3alUTHBIX IOKPHITHHA. YCTaHOBJIEHO, YTO BBEACHHE B
KOMITO3MIIMIO HAIONH HWTEJIed C pPa3HOM JAUCIEPCHOCTBIO IPHU ONTHMAIBHOM COAEp)KaHWM 00ecredyrnBaeT
yIy4lICHAE aIre3MOHHBIX CBOWCTB IMOKPHITHHA. METOJOM MaTeMaTH4eCKOTro IUIAHHMPOBAHHUS JKCIIEPUMEHTA
OTIpEeNIEeIICHO ONTUMAIIBHOE COJIEpKAHNE IBYOKHCH IIMPKOHUA U TIEYHOH Ca)Ku, KOTopoe cocTaBisieT: ( ZrO, ) - 70
Mmac.4., ( [I'M- 33) - 25 mac.q., 9/1- 20 - 100 mac.4., orBepautens [1EITA - 10 mac.4.
ajre3ms, 3alIUTHHIE MOKPBITHS, TUCTIEPCHBIN HATIOJIHUTEIb, MATEMATHYECKOE IUIAHHPOBAaHHE
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