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AHOTALIA Posensnymi ymosu 3a6e3neueHHss Hano8HeHocmi poboyol kamepu ci0pOKOMHEHCAmopa PO3YUHOHACOCA PIOUHOIO, KA
0OHOUYACHO € NPOMUBHOIO OJisi KOHCIMPYKYIT POZYUHOHACOCA 3 2I0PAGIIYHUM KOMHEHCAMOPOM NYIbCayii mucky nooaui po3uuHHol
cymiwi. Ananizylouu emanu pobomu po3uuHOHACOCA, OYI0 6CMAHOGIEHO, WO HA NOYAMKY YUKILY HASHIMAHHA, Y pA3i HeNnoSHO20
3anosHenHs podOUOI Kamepu KOMReHcamopa pioutolo, Hanpukiao, yepes ii 6UMmoKu, 8 Kamepi euHukae pospaodxcenns. Lle cmeopioe
OCHO8Y 0714 NPONO3UYii ABMOMAMUYUHO20 HANOBHEHHS | NIOMPUMKU HA HeOOXIOHOMY piéHi poOouOi piounu 6 Kamepi KomneHcamopa
yepe3 360pOMHULL KIANAH 13 3A6AHMANCYBANbHOI MicmKocmi. Excnepumenmanvuumu 00CaiodceHHAMU niomeepodicena 6e3002aHHa
npaye30amuicme 3anponoHO8AHOT KOHCIPYKYIi.

Knrouogi cnosa: ougepenyianvruii po3uunonacoc; 2iopasgnivHuti KOMREeHCamop, nPOMuHa piouna; poboua kamepa, KOMNEeHCamop.
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ABSTRACT The article examines the terms of providing saturation of the working chamber in the hydraulic compensator of the
mortar pump with the liquid, which is simultaneously washing liquid for construction of the mortar pump with hydraulic
compensator of pressure pulsations of solution feeding. The circumstance that in the construction of the mortar pump there is a
primitive unit, which lubricates the friction couple — the piston plunger and its cup-type seal, allows to increase its operational life
notably, as this pointed out friction couple is the most vulnerable part of a mortar pump. In addition, the washing liquid at the same
time functions as power liquid for working efficiency of a hydraulic compensator of the mortar pump. Therefore, potential
consumption of the mentioned liquid in case of carrying out flushing functions should not have an adverse effect on general working
efficiency of the mortar pump. After we had analyzed operational stages of the mortar pump, we elucidated that at the start of
injection period, in case of incomplete admission (filling of working chamber of the pump compensator with liquid), for example,
because of liquid leaks, there can occur depression in the working chamber. This is due to the fact that the amount of the mortar mix,
which is pumped in delivery steps, will be unequal — smaller, that the amount of liquid, which is displaced by the compensator with
supplementary air, which is stipulated by fluid loss. However, depression will not occur if the compensator is filled with air. It lays
the foundation for suggesting autoinflation and support of power liquid at desired level in the pressure compensator cavity through
the back-flow prevention valve from the charging tank. Impeccable working efficiency of the offered construction has been confirmed
by experimental investigation. Except filling the pressure compensator cavity, this construction also affords to check to see the liquid
filling level and the wear rate of a cup-type seal in a mortar pump.

Keywords: differential mortar pump; hydraulic compensator; washing liquid; working chamber; compensator.

MOPOXKHUHA Ta pPo00Y0i KamMepu KOMIICHcaTopa B
MOJIOKEHHI, TPU SKOMY TOPIICHh MaKCHMAIIbHO
HAOMIDKEHWH /O KIAaHHUX BY3IIB PO3YMHOHACOCA,
TOOTO MaKCUMAIIFHO MOXIIMBHUIT 00’ €M 3a ITUKI POOOTH.

Beryn

KoHcTpykiis po3urHOHAacoca 3  TiApPaBIiYHHM
KOMIICHCATOPOM MyJIbCallii THUCKY TOAa4yi PO3YHMHHOI

cymimi [1, 2] (puc. 1) nepenbavae HasABHICTD y IITOKOBiH
MOPOKHUHI, sIKa IIO€AHAHa 3 po0OY0I0 KaMeporo
KOMIIEHCATOpa, pIOUHH, Yepe3 SKy BiIOyBaeTbes
nepejaya TUCKYy Ha cymim B mpoueci poboru. Jms
3abesnedyenns OesnepebiitHoi pobotn [3,4] KinbKicTs
piIMHM TOBWHHA BIiAMOBimATH 00’€My  IITOKOBOI

SKmo KUTBKICTh pigWHU 3 OyIb-SKUX TPUIAH —
BHACNIJOK BUTOKIB Uepe3 YIIUIBHEHHS MWIHIPO-
nopmHeBoi  Trpymu  ab0  HENOCTaTHE  II0YaTKOBE
3all0OBHEHHS, Oyne MEHIIOI0 Bil IOTO 00’€My, TO
KUTBKICTh PO3YMHHOI CyMiIli, IO MOJAETHCS B TaKTaxX
YCMOKTYBaHHsI Ta HarHiTaHHs, Oyjae HepiBHowo. lle B
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CBOIO 4epry TpH3Bele 0 HepiBHOMIpHOCTI momadi [5,6],
sKa HETaTHUBHO BiMiO’€ThCSA Ha SAKOCTI IPOBENCHHS
03100II0BaILHKX PooiT [7,8].
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Puc. 1 — Cxema nopwnesozo posuunonacoca

VY po6ori [9] GyB 3anpomoHOBaHUI TPUCTPIH I
ABTOMAaTHYHOTO TIOTIOBHEHHS pobouoi pianHKA
TiIpaBIiYHOTO  KOMIIEHCAaTOpa  IyJbcalii  THCKY.
Onucannii mpuHOMO HOrO pPOOOTH, CKIIAaAOBi €JIEeMEHTH
KkoHcTpykmii. Ilo3za yBaroro 3ajummiacs KOMIUIEKCHA
OLlIHKAa CHpanbOBYBaHHS IPUCTPOIO, YMOBH, SKi I[bOMY
MIePeyI0Th, Ta KiTbKiCHE BU3HAYCHHS S(PEKTHBHOCTI HOTO
pobotn.

Merta podoTu

Jng  migTBepMKEHHS MOXKIIMBOCTI  €(EeKTHBHOI
pOOOTH TMPHUCTPOIO HEOOXIAHO BHU3HAYUTH YMOBH, IPH
HAsBHOCTI SKHX MOJKJIMBE HOT0 3aCTOCYBaHHS SIK IS
BUMAJKy HeCTadl piguHM B poOouiii  kamepi
KOMIICHCATOpa BHACIIIOK BUTOKIB B MPOIIECi pOOOTH, TaK
1 Yepe3 HeJOCTATHE MOYATKOBE 3alTOBHCHHS.

Buxkaax ocHOBHOro Martepiaay

st Toro mo0 pinuna 3 MictkocTi 5 (puc. 2) Mana
3MOTY HagiiitTh g0 po0Oodoi KaMepH TiIpaBIidHOTO
KOMIIeHcaTopa 8, THCK y Hilf MOBHHEH OyTH MEHIIHM 3a
atMochepuuii. Ha puc.3 HaBemeHW CcXeMaTHYHHA
nepepi3 poboY0T KamMepH TiZApaBIidHOrO KOMIEHCATOpa Ta
LIJIHPO-MIOPLIHEBOT IPYIH PO3YNHOHACOCA.

IMin wac TakTy BCMOKTyBaHHs (puc.3, a), y
mporieci mepemiieHHs Bix Touku b 10 Toukn A 06’em
IITOKOBOI IOPOXHUHHM PO3YNHOHACOCA 3MEHIIYETHCS,
THCK 4Yepe3 piinHy IepenaeTbes Ha Tpyouacty miadparmy
1 BOHA, CTHCKalOYMCh, /i€ Ha PO3UMHHY CyMIl,
BUTHCKYIOUM 1i 70 HarHiTaJbHOTO TPyOONPOBOMY.
VYIpomoBXk TakTy BCMOKTYBaHHS THCK Yy Kamepi
KOMIICHCATOpa MIJIBHIIYETHCS, JMOCATAIOYM 3HAYCHHS
THCKYy Har"itaHds posumunoi cymimi [10,11] B
TpyOompoBoai.  HampukiHii — TakTy  BCMOKTYBaHHS
TpyOuacTa miapparma KOMIIEHCATOpa 3HAXOAUTHCS Y
CTHCHEHOMY CTaHi.

B raxTi HarHiTaHHs (puc. 3, 0), mix 4yac pyxy Bifj
TOYKH A J0 TOYKM b TOpIIEHb BHUTHUCKYE PO3YMHHY
CyMilll, sKa B IONEPEAHLOMY TAaKTi Hajilnua a0
BCMOKTYBaJIbHOI po0040i KamepH, B HarHiTaJabHy po0ody
KaMepy Ta Aaji y KOMIICHCATOP.

Puc. 2 — IIpucmpiil 0ns agmomamuyHo2o NONOGHEHH s
pobouoi piounu: 1 — xopnyc 2iopasniunozo
Komnencamopa, 2 — mpybuacma 1yMOMKAHUHHA
diaghpaema; 3 — 360pomuuil kKianaw, 4 — mpyoxa ons
BUNYCKY NOBIMpsi; 5 — MiCmKicmb 0711 poboyoi piounu; 6,
7 — waposi kpanu; 8 — poboua kamepa Komnencamopa,
9 — mazicmpans i3 poO3UUHHOIO CYMIUULIO

a) 0)

Puc. 3 — Cxema 63aemo0ii pobouozo opeana
po3uuHonacoca 3 mpybuacmoio diagpazmoro
2I0paBIiuHO20 KOMREHCAMOPA: a) NOYAMOK MAaKmy
B8CMOKMYBANHA, O) NOYAMOK MaKmy Hacuimauus. 1 —
noputens, 2 — umoKko8a NOPOINCHUHA PO3YUHOHACOCA, 3 —
poboua kamepa 2iopasniunozo Komnencamopa, 4 —
mpybuacma diagppaema 2iopasiivHO20 KOMNEHCAmopa,
5 — kpanu, 6 — 360pomHuuil K1anau,; 7 — MiCmKicmo

3a paxyHOk 1poro TpyOuacta miadparma
KOMIIEHCATOpa  pO3LIMPIOEThCS,  HAaOyBaroud  CBOIX
MOMEPEIHIX PO3MIPIB, a HAIUIIOK PO3YMHHOI CyMili
[12, 13] HagxomuTh y TpyOompoin. OQHOYACHO i3 UM
BiZIOyBa€THCS 301IBIICHHS 00 €My ITOKOBOI TOPOXHUHH.
AJte, ocKiTbKM 00°€M MOPIIHEBOI MOPOXKHUHU OLTBIINH,
HDX OITOKOBOI, TO THCK Y KOMIIEHCATOPi 3HOBY 3POCTAE.

3a yMoBH, KOl po0OOYa Kamepa KOMIIEHcaTopa He
TOBHICTIO 3amoBHEHa pimuHO0 (pHc. 4), BigOyBaeThes
HacTymHe. Y TakTi BCMOKTyBaHHs (puc. 3, a) TpyOuacra
miadparma TiApaBIIiYHOIO KOMITEHCATOpa 4 CTHCKAETHCS
Ha BEJIMYUHY 00’€My IITOKOBOI IIOPOKHMHY 338 BUHATKOM
BUTOKIB PIJMHH, BIAMOBIIHO MOPIS PO3YMHY 3a TaKT
YCMOKTYBaHHsI IOJa€ThCs B TPYOONPOBiJ MeEHIIA Ha
BEJIMYMHY BUTOKIB.

BICHUK HTY "XIII" Ne 23 (1245)



ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

CEPLA "HOBI PILIEHHA B CYYACHUX TEXHOJIOI'IAX"

VY rakti HarHiTaHHA (puc. 3, 0) PO3YMHHA CYMIII
HA/IXO/UTh ycepeAnHy niagparMu, pO3NPABISIOYM il
MIOBHICTIO. AJle TIOPILEHb IPOAOBIKYE PYXATUCS 10 TOUYKU
b, 30inpu1ytoun 06’eM pobodoi kamepu KoMmeHcaropa 3.
Ockinpku ~ TpyOuacta  jgiagparmMa  TiAPaBIiYHOTO
KOMITEHCATOpa BUTOTOBJICHA 13 YACTUHH I'yMOTKaHHHHOTO
HalpHOro TPyOONpOBOIY, TO BOHA JyXe HE3HAYHO
30UIBIIYETHCS y JiaMeTpaIbHUX po3Mipax. Takum uuHOM,
30inbIIeHHs 00’eMy poOodoi KaMmepu TigpaBilidHOTO
KOMIICHCATOpa TP HE3MIHHOMY po3Mipi nmiagparMu
NPU3BOAUTE O BHHUKHCHHS B Hil PO3pIIKCHHA Ta
3MEHIICHHS BENMYMHH THUCKY HIDKYE aTMOC(hEpHOro.
YHacTiZOK BOTO PigNHA 3 MICTKOCTI 7, sIKa 3HAXOAUTHCS
i €10 aTMOC(EpPHOrO THCKY, HaIXOAWUTH A0 pobouoi
KaMepl  KOMIIEHCAaTOpa, KOMIIGHCYIOUH  BEJIHYHHY
BUTOKIB.

Puc. 4 — Cxemamuunuii nepepiz umoko8oi nOpOICHUHU
po3yunHoHacoca ma 2iopagniuno2o komnencamopa: 1 —
WMok, 2 — wmoko8a NopONCHUHA,

3 — mpybuacma oiagppaema xomnencamopa, 4 —
NOPOCHUHA KOMNEHCamopa, 3an08HeHa PO3UUHHOIO
cymimuiro, 5 — poboua Kamepa KomMnencamopd,
3anosHena piourow, 6 — poboua Kamepa KOMneHcamopa,
3aN06HeHa NOGIMPSM 6HACIIOOK 8UMOKIE PIOUHU

I3 MeTo10 mocHimKeHHs XapaKkTepy 3MiHH THCKY B
MOPOKHUHI  TiAPaBIIYHOTO KOMIIGHCATOpa Ha HOTO
¢naHui BcTaHOBIIOBadacs MemOpana 3 (puc. 5) i3
tenzonatunkamu [14] (tum: I[IKB; R=202,0+£0,3 Owm).
3HaueHHS THCKY  PEECTPYBAIOCS  BHUMIPIOBAILHUM
o0IagHaHHIM.

Jns BUKIIIOYEHHS BIUIMBY TIOBITpS B Kamepi
TiApaBIiYHOTO KOMIIEHCaTOpa Ha pe3ynsTaTu
BHUMIpIOBaHHs, MeMOpaHa 3 (puc. 5) BCTaHOBIIOBANACS Y
BEPTHKANFHOMY  IIOJIOKEHHi,  MM00  3a0e3mednT
NOCTIMHMI 0e3rmocepe/iHiil KOHTAKT i3 PiJMHOIO.

ToBuHa MeMmOpaH oOHpanacs BUXOIAYH 13
HOMiHaJIbHUX TIOKa3HHUKIB THCKY B KamMepi KomIeHcaTopa
[15].

Jlns  mpoBenmeHHS — JOCHIAIB  HArHITATBHUHN
maTpyOOK pO3YMHOHAcOCa B €JHYBaBCs BiX HamipHOI
MaricTpaii, a MopIIeHb IEPEBOAMBCS Y IOJOXKEHHS, SKe
BIJINIOBia€ TOYATKy TAaKTy BCMOKTYyBaHHs (puc.3, a,
MOpIIeHb B T. B).

Puc. 5 — Cxema 6cmanognents meH30MempuiHux
oamuuxig: 1 — ycmokmysanibHuil nampyook; 2 —
YCMOKMY8anvha poboua kamepa, 3 — poboua kamepa
Komnencamopa, 4 — nacHimanibHuti nampyoox

Le 3abe3nedyBano BUPIBHIOBaHHS Ta IPUBEACHHS
0 aTMoc(epHOro BEIMYMHM THCKY B poOouiil kamepi
ripaBIigyHOTO KOMIeHcaTopa (puc.2, mo3. 8) Ta B
MOPOXKHUHI TpyOuactoi miapparmu (puc. 2, mo3. 9), sika
MIOETHYETHCS 3 HAMIPHOIO MaricTpayuno. YacTuHa pinuHu

3 pobodoi KaMepu TiJpaBIiYHOIO KOMIIEHCATOpa
BHUJAISUTACS, IMITYFOUM II BHTOKH B TpPOIECi POOOTH
(puc. 4). BmuKaBcs pPO3YMHOHACOC Ta 3aIUCYBAIUCS
KpUBI 3MiHH THCKY B poO0OdYiil Kamepi TimpaBIidHOTO
KOMITEHCaTopa.
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Puc. 6 — [liacpama 3minu mucky ¢ pobouiil kamepi
2iopaeniynozo xomnencamopa (3a «0» npuiiname
3HAUEHHS. AMMOCEEPHO20 MUCKY): @) NPU HENOBHICIIO
3an08HEHOMY KOMNEHCamopi, 0) npu 3ano06HeHOMY
Komnencamopi

OO0roBopeHHs pe3yJbTATIiB

Sk BUAHO 3 puC. 6 a, SIKII0 PO3YMHOHACOC MPAIIOE
3  HENOBHICTIO  3allOBHEHOIO  pOOOYOI0  KaMeporo
TiIpaBIiYHOTO KOMIIEHCATOpa, TO Ha II0YaTKy MHOro
poOOTH HamNpHKIHII KOXHOTO TakTy HAarHiTaHHs (TpH
HaOmmkeHHI m0 Toukw b, puc.3), komm TpyOuacra
nmiapparmMa BXe TPHHHATIA ITOYATKOBHH po3Mip, a
MOPIIEHs TPONOBXKYE pyXaTucs, 30UTBIIyIOUH 00’eM
pobouoi Kamepw TiApaBIIYHOTO KOMIIEHCATOpa, THCK
HaOyBae 3Ha4YCHHS, HIKYOTO 32 aTMochepHuii. HasBHicTh
HEraTHBHOT'O THCKY CTBOPIOE HepeayMOBH
aBTOMATHYHOTO HAIOBHEHHS KOMIICHCATOpa, 1 piaWHa 3
Mmictkocti 7 (puc.3) uepe3 BiAKpUTHII KpaH 5 Ta
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3BOPOTHHH KJamaH 6 HAAXOOWTH IO pobodoi Kamepu
TiApaBIidYHOTO KOMIeHcatopa 3. 3a JeKiibka TaKTiB
00’eM pimuHM B Hil JOCATAa€ HOPMATHUBHOTO 3HAYCHHS i
JiarpamMa THCKY IIOBHICTIO TMEPEXOJUTh Y OJATHI
3HAYEHHA MMOKa3HMKIB. HalxokeHHs piIMHU 3 MICTKOCTI
NPUINHHIETBCS i PO3UMHOHACOC TMOYMHAE ITPAIIOBATH B
3BHYaiHOMY pexumi (puc. 6 0), mojaroym B TakTax
YCMOKTYBaHHSI Ta HarHITaHHsI OJTHAKOBI MOPIil PO3YMHHOI
CyMillli 10 HamipHOI MaricTpai.

Sk cBim4aTh pE3yNBTATH EKCIEPHUMEHTAIBHUX
JOCTIKCHb, HEOOXiTHAa KINBKICTh DPITUHE 0 KaMepu
KOMIICHCATOpa HAJIXOIUTh HE 32 OJIUH TaKT (puc. 6a), a 3a
JEeKiTbKa, M0 € HEeCYTTEBHM 1 BIJUyTHO HE TMOTipIIye
(yHKIIOHATBHICTD TIPUCTPOIO.

BucHoBkH

B  pobori  TeopeTMYHO  IOCTiMKEHA  Ta
eKCIIEPUMEHTANIFHO MiATBEp/UKEHa e(PeKTHBHICTE POOOTH
MIPUCTPOIO Ml TIOTIOBHEHHS PIIMHU B POOOYiid Kamepi
TiOpaBIiYHOrO KOMIIGHCATOpa IIyibcallii THUCKY IpU
pi3HEX yMOBax poOOTH PO3YMHOHACOCA. 3aIPOTIOHOBAHUI
NIPUCTPiil 03BOJIsIE KOHTPOJIIOBATH HPOLEC 3HOIITYBAaHHS
VIIUTbHEHB IIITIHAPO-TIOPIIHEBOI TPYIH PO3YHHOHAcOCA
Ta BU3HAYaTH IOTr0 IOYATOK /Uil BUKOHAHHS 3aMiHU
VIIIJIBHIOIOYHX EIIEMEHTIB.
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AHHOTALIUA Paccmompenvl yciogus obecnedeHuss HANOIHEHHOCMU paboudell Kamepbl SUOPOKOMNEHCamopd pacmeopoHaAcOoCd
JHCUOKOCHBIO, KOMOPAs OOHOBPEMEHHO SGNAeMCs NPOMbIGOUHOU ONsl KOHCMPYKYUU PACMBOPOHACOCA C  2UOPABIUYECKUM
KOMNEHCAmMopomM Nyavbcayuu O0aslenuss nooauu pacmeopHou cmecu. AHanusupys smansl pabomvl pacmeopoHacocd, ObvLio
YCMAHOBNEHO, YMO 6 Haudane YUKIa HASHeMAaHus, 8 cayyde HenoIHo20 3anoJHeHus pabouell Kamepbl KOMREHCAMOpa HCUOKOCHIbIO,
Hanpumep, us-3a ee ymeuek, 6 Kamepe GO3HuKaem paspedxcenue. Mo co30aem OCHOBY 0.1l NPeOIONCEHUs ABMOMAMULECKO20
HANONHEHUA U NOOOEPAHCKU HA HeOoOX0OUMOM YpoeHe pabouell HCUOKOCMU 6 KaMmepe KOMNEHCAmopa uepe3 00pammuulii KIanaw u3
3a2py304HOU  eMKOoCmU.  DKCNepUMEHMAnbHulMU  UCCIE008AHUAMU — NOOMEepicOeHa  be3ynpeyHas  pabomocnocoOHOCMb
NPeONOHCEHHOU KOHCNPYKYULL.
Knroueevie cnosa: ouggepenyuanvuulii pacmeoponacoc, 2u0pagIuecKull KOMNeHcamop, NPOMbIEOUHAS JICUOKOCMb, paboyas
Kamepa; KOMHeHCamop.

Haoitiwna (received) 31.05.2017

BICHUK HTY "XIII" Ne 23 (1245) 15


http://dx.doi.org/10.1016/j.conbuildmat.2015.12.100
http://dx.doi.org/10.1016/j.conbuildmat.2013.10.004
http://dx.doi.org/10.1016/j.cemconres.2015.12.002
http://dx.doi.org/10.1016/j.cemconres.2007.03.009
http://dx.doi.org/10.1016/j.conbuildmat.2013.05.063
mailto:vas.anatoly@gmail.com



