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Experimental Research of the Noise Spectrums of a Gear Pump with the Increased Overlapping Coefficient

The objective of the work is the experimental testing of the noise level by the lines of spectrum of the
experimental gear pump with helical toothing and the comparison with the noise level of a serial pump.

The article presents the results of tests of noise characteristics of the experimental gear pump with the
increased overlapping coefficient. The levels of noise, noise spectrums of the experimental gear pump with the
increased overlapping coefficient and a serial pump of the analogical size with straight toothing were investigated
using different operating modes. The comparative analysis of noise characteristics of the pumps under different
load was carried out in order to estimate the efficiency of using increased overlapping coefficient in gear pumps
from the point of view of noise reduction.

The researching of the sound level of experimental pump showed, that the using of gearing with increased
ratio of overlap allows to decrease the noise level that radiated. Mainly the noise level is influenced by speed mode of
work, with increasing the frequency of rotation the sound level of a pump increasing by 9...14.5 dB.

Comparative analysis of experimental and serial pumps allows to approve, that the level of noise of
experimental pump with lower pressure of working liquid 4..16 MPa, and only with zero pressure has higher
value. In tests on the maximal loading mode (P=16,0 MPa) in all diapason of rotation experimental pump has
lower sound level, than a serial pump. Difference in the sound level of a serial pump and experimental pump is
located within 0.5...4.5 dB depending on speed work mode.
toothing, gear pump, noise
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[Ilog0 0OrpyHTYBaHHS MEPCIEKTUBHOI CXEMHU
cTeOeniaiiMayiB )KaTKU 3€pHO30MPaIbHOrO KOMOaiHa

B crarti po3poOicHO TEXHIKO-TEXHOJIOTIYHI TPUHIMIKA BJIOCKOHAICHHS IMMACUBHHUX CTEOJNCMiniiiMadiB
JKaTKW 3epHO30MpanbHOrO KoMOaiiHa Ha OCHOBI aHaJi3y mpolecy MiAHIMAHHS cTeOen Mo iX TOBepXHi Ta
OOTPYHTOBaHO MEpCIEKTHBHY CXeMy CTeOJiemigiiiMada, 3acTocyBaHHS sKOro 3a0e3nmedyBaTHMeE SIKICHE
KOTIIOBAaHHS TIOBEPXHI TOIA Ta IOBHE MiAOMpaHHS CTeOeN 3epHOBUX KYJIbTYp HE3aJEeKHO BiJl BEIHMUMHH
TIOJIETJIOCTI.
30MpaHHs 3ePHOBUX KYJbTYP, MOJIErJIi cTedJ1a, :KaTKa 3epHO30UPAJILHOr0 KoMOaiina, credaenigiiivmay
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OTHOCHUTEIHLHO O0OCHOBAHHUSI TEPCHEKTHBHOW cXeMbl CTe0JIeNOAbLEMHUKOB KATKH 3€epPHOY0OOPOYHOI0
KoMOaiiHa
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B crathe pa3paboTaHbl TEXHUKO-TEXHOJIOTHUECKHE TMPHUHIMIIBI COBEPIICHCTBOBAHUS MACCUBHBIX
cTe0IeN0IbEMHUKOB JKaTKU 36pHOYOOPOYHOro KoMOaliHa Ha OCHOBAaHWH aHaIn3a Mpoliecca MOAHITHs CTeOIeH mo
UX TOBEPXHOCTH U OOOCHOBAHO MEPCIEKTUBHYIO CXEMY CTEOJIEMObEeMHHUKA, MPUMEHEHHE KOTOPOro OyJeT
obecrieunBaTh KauyeCTBEHHOE KOMUPOBAHUE IMOBEPXHOCTH MOJSI M MOJHOE MNOAOHpaHue crebiell 3epHOBBIX
KYJIbTYDP HE3aBUCHMO OT BEJIMYHHBI MIOJIETJIOCTH.
y0opKa 3epHOBBIX KYJbTYP, MOJIErJIble CTe0JIH, KaTKa 3¢PHOYOO0POUHOro KoMOaiiHa, cTe0J1eno beMHHK

IocTranoBka npodaemu. [Tpu 30upanHi MOJETINX 36PHOBUX KYJIBTYpP ICHYIOTh iCTOTHI
TEXHOJIOT14HI 1 TEXHIUHI CKJIaJHOCTI, 110 MPU3BOJATH /10 3HAYHUX BTpaT Bpoxkaro. OCHOBHUMHU
NUISIXaMU ABUIIEHHS €(QEeKTHBHOCTI 30MpaHHS TOJETJIMX 3€PHOBUX KYJIBTYP € CTBOPEHHS
CeJIEKLIOHepaMHM HEBUJISTal0YMX COPTIB Ta BAOCKOHAJEHHS KOHCTPYKTOPAMHU 1 HAyKOBLSMHU
KOHCTPYKTUBHO-TEXHOJIOTIYHUX CXEM 3€pHO30MpaIbHUX KOMOAHIB A SAKICHOT poOOTH TpU
PI3HUX yMOBax 30UpaHHS.

s sikicHOTO 30MpaHHS TOJIETJIOTO XJIIOOCTOK 3€PHOBUX KYJBTYp HEOOXiIHO
3a0€3MeUNTH TEXHOJIOTIYHE HAJAIITYBaHHS MOTOBMJIA BIJHOCHO PI3aJIbHOTO amapary, a Takox
BCTAHOBUTH CTeOJIeniAiiiMadl epes pisaJbHIM arapaToM *KaTku KomOaitHa. YKaTku cydacHHX
3epHO30MpaTbHUX KOMOANHIB 00JaAHYIOTbCS PI3SHUMH THUIIAMU cTeOIemniiiiiMayiB Takux pipm-
BupoOHHKiB sk Schumacher (Himeuumna), Flexifinger, McKay Empire (Kananma) Ta inmi,
KOHCTPYKIIIi SIKUX BiAPIi3HAIOTHCS 3a (JOPMOIO 10J103Ka ([Ha), CriocoOoM KpIiIJIeHHS 10 Opycy,
BCTAHOBJICHHSIM JIOJIATKOBMX KOHCTPYKTUBHHX €JIEMEHTIB TOIIO, ajié MAalOTh OOMEXEHICTh B
yMOBax 3aCTOCyBaHHS. ToMy MOAaIbII JOCTIKEHHS Ta KOHCTPYKTUBHI pO3pOOKH HEOOX1THO
HANPAaBUTHU Ha MOXKJIMBICTh ajanTailii cre0nemiiiiMadiB 10 3MIHHIUX YMOB poOOTH B TIPOIECi
30upanns. lle A03BOJIMTH MIIBHINUTH SIKICTh 1 MPOAYKTHUBHICTH POOOTH 3E€pPHO30MPATILHOTO
KomOaiiHa.

AHami3 ocTaHHiX gociaigxkeHb i mnyOuaikamiii. J{ocmiDKeHHIO PI3HUX THIIB
crebnemnigiiiMayiB 1 OOIPYHTYBaHHIO IX OCHOBHHMX MapaMeTpiB MpPUCBAYEHI poOOTH
A.I'. Mamaesa, B.H. Pomanenko, A.H. AHTUNKKHA Ta 1HIIUX BUYeHUX. BU3HaueHo paiioHaabH1
peXUMH pOOOTH BIOCKOHATIEHOI KOHCTPYKIII MACHBHOTO cTeOemnigiiMadya B JOCIIIKEHHIX
AH. Awntunkuna Tta K.3. KyxmazoBa [1]. OOrpyHTOBaHO KOHCTPYKIIO TMaJbIIiB
cTebneniaiiiMayiB, BCTAHOBJICHO B3a€MO3B 30K MDXK SIKICTIO pOOOTH JKaTKH 1 MIKpOpenbehom
MOJISl Ta MIBHIKICTIO PyXYy MAIIWHH, a TaKOX JOMUIBHICTH iX 3aCTOCYBaHHS TPH 30MpaHHI
THOJICTJIAX 3ePHOBUX KyJbTYp B poboTi B.H. Pomanenka [2]. EQekTHBHICTD 3aCTOCYBaHHS MpH
30uMpaHHI 3E€pPHOBUX KYJIbTYp TBHHTOBOTO AaKTHBHOTO cTeOJemifiiiMaya BCTAHOBJICHO 3a
pesynbraTtamu gociimkenb A.I. MamaeBa [3]. Pesynbratu aHamizy iCHyHOUMX KOHCTPYKIIiH
pI3HUX THIIB CcTEOIeMiIiiMadiB 00 MOKIIMBOCTI 1X 3aCTOCYBAaHHS NPU 30MpaHHS 3€PHOBUX
KyJbTyp 1 agjanramii 10 yMoB 30MpaHHsS HaBeaeHo B pobori J[.I'. BoiiTioka i
C.B. Cwmomnincekoro [4]. TexHiuHi pilieHHS IOAO TiIBUIICHHS eQEKTUBHOCTI poOOTH
cTebneniaiiiMadiB MpH pi3HUX YMOBaX poOOTH BUKJIAJIEHI B YUCICHHUX MAaTeHTAaX Ha BUHAXOIH.

®opmyaoBanHsa uijgeid. Ha ocHOBi anamizy migHiMaHHsS creben Tpu 30uMpaHHI
HOJIETJIUX 3€PHOBUX KYJIBTYP OOI'PYHTYBaTH TEXHIKO-T€XHOJIOTIYHI IPUHIMIIN BIOCKOHAIEHHS
1 IEpCTIEKTUBHY cXeMy cTeOJienigiiiMada aTKu 3epHO30MpaIbHOTO KOMOalHa.

Bukiax ocHoBHoro wmarepiajay. Ha ocHOBI aHamizy ICHYIOYHMX KOHCTPYKIIiH
crebnenigiiimauis [4, 5, 6, 7, 8] oOrpyHTOBaHO iX y3arajgbHEeHy Kiacu]ikalliro 3a TaKHMMHU
OCHOBHHUMH O3HAKaMH. TPU3HAYEHHs, aKTUBHICTH creOnemigiiiMada, ¢dopma, THI, CIOCIO
KpIIVIEHHsT Ta BHJ pyXy poOouoro opraHy, MOXJIMBICTh KOIIIOBAHHS ITOBEPXHI IOJI,
ynpaBiiHHs Ta aganraiii (puc. 1). Haii0iibIin nepcreKTHBHUMH 3TiIHO MPOBEICHOTO aHAi3y €
crebeniiiiMayl yHiBepcallbHi, aCHBHI 3 MPYTKOBUM POOOYMM OpraHom, 0e3 aBTOMaTHUYHOIO
YIpaBIIiHHS, 3 KOIMIFOBAHHSM IOBEPXHI ITOJIS Ta aAANTAIlE€0 IO YMOB poOOTH.

SIkicHe 3acTOCOBYBaHHsS IE€BHOTO THUITy 1 cepii cTeOnemigiiiMadiB 3 BIAMOBIIHUM
npodizem i BurmHOM JHa (IOJIO3Ka), TUIIOM HAMPSMHOI Ta KPIIUICHHS 0 Opyca MOXIIUBE
JMIIE A7 PEKOMEHJIOBAaHUX YMOB pOOOTH IPH TOYHOMY KOIIFOBaHHI MOBEPXHI MOJIsI, TOBHOMY
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nigifiManH1 cTeben He3aleXHO BiJl HANPSIMKY Ta BETUYMHU MOJIETTIOCT] 1 KOMIIEHCcallii 3MIHHOTO
MIKpopenbe]y y MonepeyHo-BepTUKAIbHIN Ta M03/10BKHbO-BEPTUKAIbHIN MIOLIMHAX.

CTEBNENIQIAMAMYI

[
3A [TPUSHAYEHHSM 34 MOXITMBICTIO
3A AKTHBHICTIO | VIIPABMIHHA
POEQYOND OPFAHY 3 ABTOMATHUHMM

| I YHIBEPCANLHI CIELANEHI VIPABNIHHEM
AETHBHI — NacKHBHI BEZ ABTOMATHYHOMD
| | | YMRABMIHHA
3A POPMOID
34 POPMOID | 3A CAOCOBOM 3A THNoOM LHA
POEOHOC KPIMEHHA POBOHOMD OPFAHY
OFFAHY POBOYOMD OPFAHY 3 MNOCKMM IHOM
12 MPYTEOBAM PO G04MM
BAPAEAHHI 13 WOPCTHAM ERINNEHHAM OpraHom 3 KPHBOMIHIAHWM
13 WYTH-CTEENENUMIAMaY  AHOM
FEMHTOBI 13 LUAPHIFHIM KRINNEHHAM
I3 WITKOBMM POBOUMN" ﬁﬂgﬂﬁm
I3 WAPHIFHO-TENECKOMIUHAM OpraHoM
KPINNEHHARM A0 YMoB POEOTH
I
3A BHGOM PYXY
POBOHOMD OPTARY 3 A0ANTALIEKD BEZ AQANTALYT
3 NOCTYTAMEHAM FYXOM 3A MONITUBICTIO KOMIOBAHHS
3 OBEPTATIHUM PYXOM MOBEPX. H'IJ' nona —
3 NOBOPOTHM PYXOM
3 KOMIOBAHHAM BE3 KOMIKOBAHHA

3 BIEPALYAHIAM FyxOmM

Pucynok 1 — Y3aransuena kinacudikaris cre0en migiiiMadiB 3epHO30MpaIbHUX KOMOAHHIB

Jicepeno: pospobreno asmopom

s oOrpyHTYBaHHSI TEXHIKO-TEXHOJIOTIYHUX MPHUHIIMIIB BIOCKOHANICHHS IMACHBHUX
cTebneniaiiiMayiB )KaTK1 3epHO30MpaIbHOr0 KOMOaliHa MPOBEACHO aHajl3 MiIHIMAHHS cTeOen
10 MOro MOBEPXHI HAa OCHOBI B3aeMOJIIi cTeben 13 MOAIIbHUKAMU 30MpallbHUX MAIIKWH, HAYKOBI
OCHOBU sIKHX po3poOsieHo B poborax O.0. Hamo6inoi ta M.M. Kosanesa [9,10].
JlocaipKeHHSIMU BCTAHOBJICHO, IO IS SKICHOTO MigHIMaHHSA creOenl crebiemiaiiMadyaMu
HeoOX1THO, mo0 cwia il mIHIMaJIBHOTO Tepa Ha credyia Oyiia OUTBINOI 3a MIHIMAJIBHO
JIOMyCTUME 3HAUEHHs, sKE€ BHU3HAYAETbCS HA OCHOBI pO3IJISAY JAMHAMIKUA — BIATUHY
KPUBOJIHIMHUX cTeben, a ii BennmunmHa Oyne 30UTbIIyBaTHCs i3 30UIBIICHHSIM TyCTOTH
cTe0JIOCTOIO, IBUAKOCTI pyXy MAIIMHU 1 IOBXKUHU 11€pa, @ TAKOXK 13 3MEHILIEHHAM KyTa HaXUIy
crebma gm0 ropu3oHTy. Haiibimpm iHTeHCHMBHAa jis creOnemigiiiMada Ha  cTeOi0
BiIMIYaTUMETHCSI B MOMEHT IOYATKy KOHTAKTy MOJErHX cteden i3 mepoM. | uum Hmxkue
PO3MIIICHHIA HOCOK cTeOuIeriIiiiMada, THM OUTbIe 3yCHWILIS MOTPiOHE /IS MiTHIMAaHHS cTeOe.
Ha xin mporikaHHs mpolecy ICTOTHUHN BIUTUB MAaTUMYTh WIBUAKICTH 1 TMPUCKOPEHHS TOYOK
KOHTAKTy cTe0Jia i3 MOBEPXHEI0 poO0YOro opraHa Ta KyT PO3XHITY.

Jna nunamiyHOi nii crebneminiiiMaya Ha cTebl0 HEOOXiTHO 3a0e3nmedyuT 30ypeHHS
cre0Oesr BHACHIZOK 3MiHHOI (hopMu mepa abo 3MIHHOI BENTMYMHHU 3yCWIUIsS 3 OOKy mepa Ha
crebiso. PamionanbHuit mpodine mepa (cTebienigBoay) OOIPYHTOBYETHCS 13 IOLIIBHOCTI i
HEOOXIZHOCTI 30UIbIICHHS BEIUYMHU CHJIM OMNOpY IpH TEpPEeMIlleHHI B3OBX pPoO0YOi
noBepxHi. JIsi 3MeHIIEHHS eHepro3aTpaT Ha BHUKOHAHHSA TIpoleCy MimiiMaHHS cTeben
HEOOXIJTHO 3MEHIIMTH BEIMYMHY KyTa TepTsS 13 3aCTOCYBaHHSAM MaTepialliB i3 MEHIIUM
Koe(iIieHTOM TepTs, Yacy 1 JOBXHHH 30HU KOHTAKTy cTeba 13 crednenigiiimadem.

Kpim Toro, HeoOximHO B KOHCTPYKIii cTeOnemigiiiMaya 3a0e3MeuuTH sKiCHE
KOITIFOBAHHS ITO3/I0BXKHIX 1 TIOTIEPEYHUX HEPIBHOCTEH IMOBEPXHI MOJIA Ta MiTHIMAaHHS cTeOen
HE3aJIe)KHO BiJl BETUYUHU MOJIATAaHHS. SIKICHE KOMIIOBAaHHS MO3I0BXKHIX HEPIBHOCTEH MOBEPXHI
MoJIsl JHOM MOJKHA JIOCATHYTH IUIAXOM OOTPYHTYBaHHS HOTO parioHaibHOI ¢dopmu abo
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BUKOPHCTaHHSM KOHCTPYKTHBHOTO €IIEMEHTY (HAmpHKIaA, KOTKA), SIKHH J03BOJSE OLIbII
MOBHO 1I€ BUKOHATH. ToJl B KOXHIM TOYIll HEPIBHOCTI MOBEPXHI MOJs Oyzae OLIbIll MOBHUI
KOHTaKT, a CTa0UIbHICTh B3a€MOJIl JOJAaTKOBO 3a0e3MedyBaTUMETbCS BCTAHOBJICHHSM
KOMIIEHCAIIHHUX NPYKHUX €JIEMEHTIB BIMOBIAHOI KOPCTKOCTI.

3 METOI0 3MEHILIEHHs IMOBIPHOCTI HAKOIMUYEHHSI 3HA4YHOI KUIBKOCTI cTe0es Ha poOodiii
NIOBEPXHI Tlepa Ta MOTIPIIEHHS MPOIeCy iX MiJHIMAHHS, a TaKOX 3a0e3NeueHHs 3pi3aHHs
BChOro cTeOna (a He JMIne BepXHbOI YACTHHH) HEOOXiZHO BCTAHOBUTH CTeOJsemimiimay 3
BIZITIOBITHIM BUHOCOM HOCKA 1 KyTOM BCT@HOBJICHHS (DPOHTAILHOI KPOMKH J0 TOPU3OHTY .

Ha ocHOBI aHamizy 3a3HaYeHUX TEXHIKO-TEXHOJOTIYHMX MNPUHLUHUIIB  OyIo
OOIPYyHTOBaHO CXEMy IMEPCIEKTUBHOrO credemnimiiiMaua (puc. 2). CrebenmigiiMad MIiCTUTh
OCHOBY 1, sika KpinmuThCs Biccio 2 10 Opyca »KaTKu kKoMmOaiiHa 13 MOXIIMBICTIO MTOBOPOTHOTO
pPyXy B TONEpEYHO-BEpTHKAIbHIN TuTomMHI (116 3a0e3rmedyBaTuMe KOIIIOBaHHS MOMEPEYHUX
HEepIBHOCTEH MOBEPXHI TMOJisA), migHiManbHe mepo 3 i aHo 4. [l Kpamoro KOIMiroBaHHS
TIOBEPXHI MOJIS1 y TI03/I0BKHBO-BEPTUKAIIBHIN TUIONINHI JHO cTebuneniaiiiMada 4 onupaeTbest Ha
IIOBEPXHIO MOJIS 32 JI0IOMOIOI0 OMOPHOro KaTka 5. J{is koMmeHcauii HepiBHOCTEH MO MK
ocHOBOIO 1 1 ;mHOM 4 3aKpiIUIGHO KOMIIGHCYIOUMH TpY>KHHH enemeHT 6 xopcrtkictio Cl
(manpuknam, npysxxuny). [pyxHuii exemeHT 7 sk0pcTKicTi0 C2 MiX 0CHOBOIO 1 i migHIMAIEHUM
nepoMm 3 3a0e3nevuyBaTuMe BiOpalliiiHy Jit0 Ha cTeblia mpu 1X MiAHIMaHHI, M0 YHEMOXKIUBUTh
3aBUCaHHS CTeOeN Ha Iepi, 3a0MBaHHS PLKYUYOTO amapary Ta TOJETIIUTh MPoIeC 3pi3aHHs
creben. Ilpu icroTHOMy 301NbIIEHHI KUIBKOCTI cTe0en Ha MiJHIMaJIbHOMY Mepl Mif Ji€l0
30UIBLIIEHOTO HABAHTAXKECHHS MPYKHUN €JIEMEHT / CTUCKATUMEThCS 10 KpallHbOIO MOJIOKEHHH,
o oOMexXyBaTtume BiAruH mepa. Lle 103Bosisie 3poOMTH BUCHOBOK MPO BHCOKY HAAIMHICTh Ta
e(eKTUBHICTh TIJABEJCHHS TOJErIuX credena 70 pi3ajdbHOro amapaTry >KaTKd, a, OTKeE,
NEePCHEeKTUBHICTh 3aCTOCYBaHHA TaKUX IPUCTOCYBaHb B KOHCTPYKLIi 3epHO30MPaIbLHOTIO
KoMOaiiHa.

VNN 5

1 — ocHOBa; 2 — BiCh KpiTuleHHs; 3 — MiIHIMANBHE 11epo; 4 — AHO; 5 — omopHMIA KaToK; 6, 7 —IpyKHI €IeMEHTH
Pucynox 2 - Cxema nepcrekTHBHOTO crebierniaiimaua

Lrcepeno: pospobneno asmopom

BucnoBku. /1151 sikicHOTO 30MpaHHs 3¢pHOBUX KYJIBTYP JOIUIBHO B KOHCTPYKIIIT KaTKH
BCTaHOBIIOBaTH cTeOnemniaiiiMayi. IcHyroui creOneminiiMayi HE 3aBXKAU BUKOHYIOTH SIKICHO
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nporec. Ha ocHoOBi aHamizy B3aeMojii creben i3 MOAUIBHUKAMHU 30MpajibHUX MAIIWH OyJio
pO3pO0JIEHO  TEXHIKO-TEXHOJIOTIYHI ~ MPHUHLMIKA  BJIOCKOHAJEHHS Ta  OOIPYHTOBaHO
NEepCHEeKTUBHY CXeMy crebieniaiiiMaya >KaTKu 3epHO30MpalibHOrO0 KOMOaiiHa, 3aCTOCYBAaHHS
SKOTO 3a0e3MeuyBaTHMEThCSl BHCOKA HAJIMHICTh Ta eEeKTHBHICTh BHKOHAHHS mpornecy. s
OOIpyHTYBaHHS MapaMeTpiB 1 YMOB SIKICHOI poOOTH 3alpoNOHOBaHOrO cTebiemniaiiiMaua Oye
MPOBEJICHO KOMIUIEKC TEOPETUYHHX Ta EKCHEPUMEHTATbHUX JOCHIPKEHb 3TiTHO MPHUHATOI
MIpOrpamu i METOAMKH.
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About perspective lifter for harvester header

The research objectives: to reasoning the technical and technologic principles for the passive lifters of
harvester header perfection as process of stems moving on surface; to design the perspective lifter.

The lifters are mounted on the harvester headers by laid grain-crops harvesting. There are passive and
active lifters of different types. In the article there are determined the classification of lifters on the basis of
different characters and the perspective lifter for harvesting conditions adaptation. It is necessary to attain the
high-quality circumscribe of the field surface and the complete lifting of laid grain-crops. There are planned the
theoretical and experimental research for perspective lifter characterization.

The using of perspective lifter one can attain the high-quality grain-crops harvesting of different laid
level. The perspective lifter is longevous, effective and qualitative.
grain-crops harvesting, stems laid, harvester header, lifter
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