"I[IEPCIIEKTUBHI TEXHOJIOIII TA ITPUJIAZIA" Jlyywx, 2020. Bunyck Nel6 129

VJK 622.232

DOI 10.36910/6775-2313-5352-2020-16-18
Craciok B.M., k.1.H., Anapomyk L.B., k.c.-T.H.
Jlyupkuit HalliOHATBHUH TEXHIYHUIA YHIBEPCUTET

BIIJIMB OKPEMUX KOHCTPYKTUBHUX ITAPAMETPIB IIPUBOJY I3
INHEBMOMEXAHIYHOIO CUCTEMOIO ITIOBITPOPO3MIIOALTY HA POBOYI
XAPAKTEPUCTHUKU BIBPOYJAPHUX MAILIMH

3asoanns eubopy onmumManrbHUX KOHCMPYKIMUGHUX nApamempie npueodie 01 3abe3neuents
NOMPIOHUX POOOUUX XAPAKMEPUCMUK BIOPOYOAPHUX NHEGMAMUYHUX MAWUH 308HCOU AKMYATbHE, )
MOMY YUCHi Ui NHeBMAMUYHUX NPUBOOI8, CUCmeMU HOGIMPOPO3NOOINY AKUX OCHAWEH] KIANAHHUMU
ROBIMPOPO3NOOLILHUKAMU.

Y cmammi naeedeni pezynomamu 00CHiONCeHb GNIUBY OKPEMUX KOHCMPYKIMUGHUX NAPAMEMPI6
npugoody i3 NHEBMOMEXAHIYHUM PO3NOOLIOM CMUCHEHO20 NOSIMps HA pOoOOUI Xapaxmepucmuxu
8ibpoydapHux MawiuH. B axocmi oxpemux KOHCMPYKMUGHUX NApAMEmpie npugody 6UubpaHo:
Jdiamempu poboOuUx GIKOH GNYCKHUX eJleMEHMI8 Kamep XOA0Cmo20 ma pobouozo xo00is, diamempu
BUNYCKHUX OMBOPI6 [ BIOCMAHbL MIJNC OCAMU BHYCKHUX eleMeHmMI8 Kamepu XO0i0Cmo20 Xody md
sunyckHumu omeopamu. Ilpu yvomy 0na eubopy Oinbut OOCKOHANOI KOHCMPYKYIL npusooy
PO32n0anucs mpu U020 KOHCMPYKYIi: i3 pe2y1b08aHum Opoceiem y Kpuuiyi KoMnencayitinoi kamepu
Xon0cmoeo xo00y, i3 pecyib08aHum opocenem y Kpuuiyi KoMneHcayitinoi kamepu pobouozo xody ma
be3 pe2ynb08aHUx Opoceié y KPpUWKAx sunje3azHavenux kamep. B axocmi pobouux xapaxmepucmux
8iOpoyOapHOl Mawunu 6UOPaHi: eHepzis yoapy, wacmoma yoapie, Xi0 HNOPWHA-YOAPHUKA Mma
MPUBANICMb YUKILY.

Ompumani  pe3yiomamu  00CHi0NHCEHb  00380AAOMb  GUOUPAMU  ONMUMATILHI  8ETUHUHU
KOHCMPYKMUBHUX NAPAMEmpi8 Npusody i3 NHEBMOMEXAHIYHOK CUCMEMON HOGIMpPOPO3N0Oiny OJis
3a6e3neyueHHs: NOMPIOHUX POOOUUX XAPAKMEPUCIMUK BIOPOYOAPHOL MAWUHU.

KarouoBi ciioBa: nuesmonpueod, eumepeis yoapy, uacmoma yoapis, Xi0 NOPUIHS-YOAPHUKA,
mpueanicms Yuxiy.

IMocranoBka mpoOaemu. Bin mnpaBuiabHOCTI BHOOPY KOHCTPYKTHBHHX —IapaMeTpiB
THEBMAaTHYHUX IIPUBOJIB, 30KpEMa, 1 3 MHEBMOMEXAHIYHUM IOBITPOPO3MOAITIOM, ICTOTHO 3aJI€XKHUTh
MOXKJIMBICTh JIOCATHEHHS 3aJaHUX pOOOYMX XapaKTEPUCTUK BiOpOyIapHHX MalIMH, a TaKOX
EHEProEMHICTh 1X POOOYMX mpoleciB. TOMY JOCHIKCHHS IMHEBMATUYHUX INPHUBOJIB HA MPEIMET
BU3HAYCHHS ONTHUMAJIbHUX BEIMYMH iX KOHCTPYKTUBHUX IIapaMeTpiB 3 METOH 3a0e3ledeHHs
MOTPIOHUX eKCIUTyaTalliiHNX TIOKa3HUKIB TpH SKOMOTa MEHIINX eHepro3zarparax (a eHepris
CTHCHEHOTO MOBITPS IOCUTH JOPOTa) € aKTyalIbHUM HAYKOBHUM 1 MIPUKIIQJTHUM 3aBJIaHHSIM.

AHaJni3 ocTaHHiX qocaixKeHns i mybJikauniii. Okpemi pe3ylnbTaTu TOCTIKEHb THEBMATHYHUX
MPHUBOJIB IIiJ] BWINE3a3HAYEHHM KyTOM HaBeneHi B pooOori [1]. OpHak mpuBogm i3
MTHEeBMOMEXaHIYHIMH CHCTEMaMH IOBITPOPO3NOALTY JUIsl BiOpOyAapHHX MallMH Yy I poOOTi He
PO3TIIAIAIOTHCS.

®opmyioBaHHA mineil crarri. JocHiauTy BIJIMB OKPEMHX KOHCTPYKTHBHHUX IapaMeTpiB
NPUBONY 13 TMHEBMOMEXAHIYHUM PO3MOJIIOM CTHCHEHOrO HOBITPA Ha po0OYl XapaKTEPHUCTUKU
BiOpOyapHUX MAIllWH.

PesyabTaTtu jpociaigmedb. Y poOOTI HaBeAEHI pPe3yNbTaTH IOCIIIKEHb BIUIMBY OKPEMHX
KOHCTPYKTHBHUX [apaMeTpiB MPHUBOLY 13 NMHEBMOMEXAaHIYHOI CHCTEMOIO MOBITPOPO3MOALTY Ha
poboYl XapakTepHCTUKU BIOpPOYJapHMX MallMH Ha HOro OCHOBI 0e3 NMPOMDKHHX PO3paxyHKiB. B
SIKOCTI JIOCJIJPKYBaHHUX KOHCTPYKTHBHHUX MapaMeTpPiB MPUBOIY BUOPAHO:

- nmiamMeTpu poOOYMX BIKOH BIIYCKHHX €JIEMEHTIB KaMep XOJOCTOro Ta pobodoro XomiB
(BigmoBimuO iy 1 dy2);

- llaMeTpu BUITYCKHHUX OTBOPIB (d,.,);

- BIACTaHb MDK BICCIO KJIallaHa ITHEBMOPO3MNOAUILHHKA KaMEpU XOJIOCTOIO XOAy Ta BIiCCIO
BUITYCKHUX OTBOPIB (I).

JocmipkyBaBes BIUTMB 3a3HAYEHUX KOHCTPYKTHBHHX MMapaMeTpiB Ha Taki OCHOBHI po0Oodi
XapaKTEePUCTUKH BIOPOYJapHUX MAIINH:

- eHepris yaapy (E,);

- gacrora yaapis (f);
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- XiJI TIOPIIHSA-YAapHUKa (S);

- TpUBaJIiCTh HUKIY (1,).

Ha HaBeneHnx HIKYe pUCYHKaX BioOpaskeHi OCHOBHI pe3ynbTaTH AOCHiKeHb. Ha Hux:

- E,;, 1, 81, t,; — BiAmoOBiHO eHepris yaapy, 4acTOTa yAapiB, BEIUUMHA XOAY HOPIIHA-yIapHUKA
Ta TPUBAIICTH UKy JJS MPHUBOJY 13 PETyNbOBAaHUM APOCENEM y KPHIIII KOMITEHCAIIITHOT KaMepu
XOJIOCTOTO XOJY;

- E,», T3, S,, t,, — BiINOBiTHO eHeprist yaapy, 4acTOTa yAapiB, BEIUUMHA XOAYy HOPIIHA-yIapHUKA
Ta TPUBAJICTh NUKITY JUIA MIPUBOAY O€3 PeryinbOBaHUX JPOCEIIB y KPHUIIKaX KOMIEHCAIHHUX KaMmep
XO0JIOCTOTO 1 po60YOTo XO/IiB;

- Ey3, T3, 83, t,5 — BiIMOBiHO eHeprist yaapy, 4acTOTa yAapiB, BEIUUMHA XOAYy HOPIIHA-yIapHUKA
Ta TPUBAIICTh LUKIY AJsl TIPUBOJY i3 PEryJIbOBaHUM ApOCeeM Yy KPHIIL KOMIIEHCALiiHOI KaMepu
poOoUoro Xomy.

BapitoBanHs 34iliCHIOBAIOCH BEIMYMHOIO OAHOTO (JOCTIDKYBAaHOTO) KOHCTPYKTHBHOTO
napaMmeTpa, He 3MIHIOIOYM BeJITUYMHU 1HIINX.

3anexHOCTI poOOYMX XapaKTEPUCTHK BiOpOyZapHUX MAIIMH BiJl JiaMeTpiB poOOYHMX BIKOH
BIIyCKHHX €JIEMEHTIB KaMep X0JI0CTOro Ta pobovoro XoaiB (BiamoBimHo dy; i dip) 300paskeHi Ha puc. 1.
ITpu 1pOMy i 9ac AOCTIHKEHb BeMWIMHU Oy 1 Oy MpHEMaNNCh OJHAKOBUMH, BH3HAYECHHUMH 3a
hopmyoro:

d _ d _ 4f;tp.nep. _ d
k1 k2 ur»

T
ne funep — IUIOMA TPOXIZHOTO mepepizy poOOYMX BIKOH BIIYCKHHX €JIEMEHTIB CHCTEMH
MOBITPOPO3MOIiTy, OJHAKOBA B 000X MHEBMOPO3MOAIIbHNUKAX; ,, — JiaMeTp IITOKa, OJHAKOBHH B
000X KJIanaHax MHEeBMOPO3MOAUTEHHKIB.
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Puc. 1. 3anexxHOCTI poOOYHX XapaKTEPUCTUK BIOPOYJapHUX MAIIMH Bijl BEJIMYHH JiaMeTPiB
po60uMX BiKOH Uy; 1 dyp BIYCKHHUX €JIEMEHTIB CHCTEMH PO3IOIiTY CTUCHEHOTO TIOBITPS
mHeBMaTuuHoro npuBoy (I = 85 x 10°m; d,, =5x 10° M)

AmHani3 HaBeAeHUX TpadikiB MOKa3ye, M0 OCHAIICHHSI KOMIICHCAIIIHOT KaMEPH XOJIOCTOTO XOIY
pPETyILOBAaHUM JIPOCETIEM TO3BOJISIE AOCATHYTH 30LIBIIICHHS €Heprii ymapy Maibke mo 58 JDk mpu
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BEJIMYMHI JiaMeTpiB poOounX BikOH Uy i Oy, BITyCKHHX €JIEMEHTIB CHCTEMH TIOBITPOPO3IOILTY, PIBHIX
7x10°m.

OtpuMaHHs HaWBUIIOI 4YacToTH yaapiB (mo 18 ['m) 3abesmeuye mHEBMATHYHUI TPHUBOM,
KOMIIEHCAIIHI KaMepu XOJOCTOr0 Ta pPOO0YOro XOHiB SKOTO HE OCHAIeHI perylbOBaHUMH
npocermsimu. Ilpu 1boMy giamMeTpud pobOounx BiKOH g 1 Og; BOYCKHHX €IEMEHTIB CHCTEMH
TOBITPOPO3MOiNy HOBHHHI cTanoBuTH § X 107 M.

Pesynbprati mpoBeneHUX JMOCHIHKCHb CBiUaTh, IO XiJ TMOPIIHS-yJApHUKA MPAKTHYHO HE
3aJIeKHUTh BiJ| BEIWYMHH jiaMeTpiB poboumx BikKOH Oy i Oy, BOYCKHHX €JIEMEHTIB CHCTEMH
TOBITPOPO3MO/iNy, i TIIBKM KOMH BOHM mepeBMinyoTh 7 x 10° M, BenMuMHA X0y MOYMHAE
IHTEHCHBHO 3MEHIITYBaTHCh.

Moo TpuBaOCTI MKy, TO Ii HalilMEHINI 3HAYCHHS BJIACTUBI JJIS MHEBMATHUYHUX TPUBOJIIB,
KOMIICHCAIIiHI KaMEPH XO0JIOCTOr0 Ta poO0OYOro XOIiB SKUX HE OCHAICHI PETyJIbOBAHUMH JPOCEIISIMHU,
TIPH 1IbOMY TPH 3HAYCHHSAX: Oy = Oo = 8 x 107 m.

3anexxHOCTi poO0oUMX XapaKTEepPUCTUK BiOPOyIapHUX MAIIWH Bif JliaMeTpa BUIIYCKHHX OTBOPIB
(ds.0.) y cTiHKax MTHEBMOIMIIIH/pa MTPUBOY 300paXkeHi Ha puc. 2.
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Puc. 2. 3anexxHOCTi poOOUYMX XapaKTEPUCTUK BiOPOyJapHUX MAIMH Bifl JiaMeTpa BUITyCKHUX
oTBOpiB U, Y CTIHKaxX HUIIIHIpPA PUBOJY 13 THEBMOMEXaHIYHOK CUCTEMOIO PO3MOALTY CTUCHEHOTO
nositpst (I = 85 x 10° m; dyy = dyp = 6 x 107 M)

AHai3 HaBeJIeHUX 3aJIe)KHOCTEH CBITYHTH, 110 HAWBHUINOI BENMYMHK eHepril ynapy (mo 54 Jx)
MOJKHa JTOCATHYTH Yy BUIIaJKy OCHAILIEHHS KOMIIEHCAiHOI KaMepH XOJOCTOrO XO/AY PEryJbOBaHUM
napocesem npu d,, = 6 x 10° m.

HaiiBuma wactota ynapiB NOpIIHA-YZapHMKAa BIacTWBa Uil TNPHUBOMIB, KPUIIKH
KOMIICHCAIIIHHUX KaMep poO0YOoro Xoay sIKMX OCHAIIEHI peryabOBaHUMH IPOCEIISIMHA — BesnunHa f3 y
HUX niepeBumye 16 I

BennunHa Xoay mOpIIHS-yJapHMKa HaMBHINA TNpH BCiX 3HaueHHsAX O,, TaKoX IS
MHEBMAaTHYHUX IPHUBOMIB, B SKUX OJHMM 13 KOHCTPYKTHUBHHX €JIEMEHTIB € peryJbOBaHUI
MTHEBMOJIPOCEITh KaMepH PoO0YO0ro Xoy.

TpHBaTiCTh IMKITy HaliMEHIIA JUTs BEMWYHHH IiaMeTpa BHITYCKHHX OTBOPiB O,, = 6 x 10° m
TaKO’ JUUIs1 BUIIE3a3HAYEHUX ITHEBMOIIPUBO/IB.
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3aIe)KHOCTI POOOUNX XapaKTEPUCTHUK BIOPOYIapHUX MAITHH Bill BIACTaHI MiXK OCSIMH BITYCKHHX
eJIeMEHTIB KaMepH XOJIOCTOro XoAy Ta BHIyckHuMH otBopami (I) 300paxeni Ha puc. 3. Ix amamiz
MOKa3ye, 1I0:

- Hail0implmia eHepris yaapy 3a0e3ledyeTbcsi Yy BHNAAKY BiACYTHOCTI B KpHUIIKax
KOMIIEHCAIIHHUX Kamep poOO0Y0oro Ta XOJIOCTOTO XOJIB PETyIbOBAaHUX APOCENIB — i 3HAUEHHS CsTrae
54 JIx;

- HalBUINE 3HAYCHHS YacTOTH yJapiB y BChOMY Jialla3oHi 3HAYEHb BIICTaHI MiIX OCSIMHU

BIIyCKHHX CJIEMEHTIB KaMepHh XOJOCTOr0 XOJy Ta BHIIYCKHUMH OTBOpamu | BiactuBe st
MTHEBMATHYHUX TPUBOJIIB, KOMIIEHCAI[IITHI KaMepH XOIOCTOTO XOY SIKUX OCHAIIEHI PEeryIbOBaHUMH
JPOCETSIMHU;

- HallMEHIIIa TPUBAIICTh POOOYOro LUKIY BIACTUBA Uil BCHOTO Jlialla3oHy 3HaueHb BijacTaHi |
TaKOX JUIS THEBMOIPHUBO/IB i3 PETYIHOBAaHUMH JIPOCEISIMH Y KOMIEHCALIHHNX KaMepax XOJIOCTOTO
xo1ys;

- HaWAOBIIMHU XiJi y MpPUBOIIB 0€3 peryibOBaHMX MMHEBMOAPOCENIB, MPU IBOMY y iHTEpBaii
3HAa4eHb BIJICTaHI MDK OCSIMM BIIyCKHHX €JIEMEHTIB KaMepH XOJOCTOIO XOAy Ta BHIyCKHUMH
otBopamu BiJ 85,0 x 103 m 1o 88,6 x 10° m.
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Puc. 3. 3anexxHOCTI poOOYHX XapaKTEPUCTUK BIOPOYJapHUX MAIIHMH Bijl BEIMYMHH BIJICTaHI MiX
OCSIMH BITYCKHHUX €JIEMEHTIB KaMepH XO0JI0CTOr0 X0y Ta BUIIYCKHUMH O0TBOpamH | mumiHapa
MHEBMATHYHOTO TIPUBOAY (Ck1 = dyo = 6 X 10°wm; d,, =5 x 107 M)

Bucnook. OtpumMaHi 3aJeXHOCTI  IO3BOJSIIOTH  BHOpaTW  ONTHMAlbHI  3HAYEHHS
KOHCTPYKTHBHHX TapaMeTpiB MPHUBOJIB i3 THEBMOMEXAaHIYHUMHU CHUCTEMaMH TOBITPOPO3MOALTY JIJIs
3a0e3neueHHs NOTPIOHUX BETMYMH POOOUMX XapaKTEPUCTHK BiOpOyJapHMX MAalIMH Ha iX OCHOBI i
Yyac NPOEKTHUX POOIT.
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JIynkuii HaMOHAIbHBIA TEXHUYECKUH YHUBEPCUTET

BJIUAHUE OTAE/JIBHBIX KOHCTPYKTUBHBIX ITAPAMETPOB IIPUBOJIA C
ITHEBMOMEXAHUYECKHUE CUCTEMOU BO31YXOPACIIPEJAEJIEHUS HA PABOYUE
XAPAKTEPUCTUKHU BUBPOYJAPHBIX MAILINH

3aganue BBHIOOpA ONTHMAIBHBIX KOHCTPYKTHBHBIX HMAapaMeTPOB IMPHUBOJOB Ul OOECTICYeHHS
HY)KHBIX pa0O4MX XapaKTepPUCTHK BUOPOYJapHBIX MHEBMATHUECKUX MAIINH BCETIa aKTyaJIbHO, B TOM
YyHucie W THEBMAaTHUYECKMX IPUBOJOB, CHCTEMBI BO3IyXOpaclpeleleHus KOTOPbIX OCHAIEHBI
KJIamaHHBIMH BO3AyXOpaclpeIeIUTeISIMH.

B crartee HaBOZATCS pe3yNbTaThl HCCIEIOBAaHWN BIHMSHUS OTHACIBHBIX KOHCTPYKTHBHBIX
napamMeTpoB NpPUBOJA C IHEBMOMEXaHWYECKHM paclpeleieHHeM C)KaToro BO3Ayxa Ha paboune
XapaKTepUCTUKNA BHOPOYAApHBIX MallMH. B KauecTBe OTAEIBHBIX KOHCTPYKTHUBHBIX HapamMeTpoB
NPUBO/A BBIOPAHBI: JHaMETPhl paOOYMX OKOH BITYCKHBIX 3JIEMEHTOB KaMep XOJOCTOTO M pabouero
XOJIOB, TMaMETPHI BBIITYCKHBIX OTBEPCTHI M PACCTOSHHUE MEXKIy OCSIMH BITyCKHBIX JIEMEHTOB KaMephbI
XOJIOCTOTO XOJa W BBIMYCKHBIMH OTBepcTUsiMH. lIpm 3TOM s BbIOOpa Oojiee COBEpIICHHON
KOHCTPYKIIMH TIPHBOJA PACCMATPUBAINCH TPH €ro KOHCTPYKIHH: C PEryJlUpyeMBIM APOCCEIEM B
KpPBIIIKE KOMIICHCAIIMOHHOM KaMephl XOJIOCTOTO XOla, C PEryJupyeMbIM JAPOCCENeM B KpBIIIKEe
KOMIICHCAIIMOHHOW Kamepbl pabouero xoma u 0e€3 perylimpyeMblx Jpocceield B KPBIIIKAax
BBIIIEYIOMSIHYTBIX Kamep. B kadecTBe pabounx XapaKTepUCTUK BHOPOYAApHOW MAallMHBI BHIOPAHBL:
SHEPIHs yAapa, 4acTOTa yAapoB, X0/ MOPIIHI-yJapHUKA 1 TPOJOJDKUTEIHHOCTD ITUKIIA.

HOHy‘ICHHBIC PE3YIbTAThI I/ICCHCI[OB&HI/II\/'I IIO3BOJISAIOT BLI6I/IpaTb OIITUMAJIBHBIC BCIIMYUHBI
KOHCTPYKTHBHBIX TapaMeTpOB MPHUBOJA C ITHEBMOMEXaHWYECKOH CHUCTEMOH BO3AyXOpacHpeaeieHus
Ut 0OecTiedeHns TpeOYEeMBIX padOUIX XapaKTEPUCTHK BUOPOYAapHON MAITHHBI.

KioueBble cj10Ba: MTHEBMONPHUBOJ, SHEPTUS yAapa, 4acTOTa yJaapoB, XO MOPLIHA-YAAapHUKA,
HPOJOKUTEIBHOCTD LIUKIIA.
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INFLUENCE OF SOME CONSTRUCTIVE PARAMETERS OF DRIVE WITH PNEUMO-
MECHANIC SYSTEM OF AIR DISTRIBUTION ON WORKINGS CHARACTERISTICS OF
VIBRO-PERCUSSION MACHINES

The choice of optimum constructive parameters of drives for providing of necessary workings
characteristics of vibro-percussion pneumatic machines has always been actual, including pneumatic
drives, air distribution systems of which are equipped with valvular air distributors.

The article presents the researches results of influence of some constructive parameters of the
drive with the pneumo-mechanic distributing of compressed air on the workings characteristics of
vibro-percussion machines. Some constructive parameters of the drive are determined: diameters of
workings windows of the inlet elements of chambers of no-load and working motions, diameters of
inlets and distance between the axes of the inlet elements of chamber of no-load and inlets. Thus for
the choice of more perfect construction of the drive three constructions were examined: with the
managed throttle in the lid of compensative chamber of no-load, with the managed throttle in the lid of
compensative chamber of working motion and without the managed throttles in the lids of afore-
mentioned chambers. Energy of blow, frequency of percussion, motion of piston-shock-worker and
duration of cycle are chosen as the main workings characteristics of vibro-percussion machine.

The researches results allow to choose the optimum sizes of constructive parameters of the drive
with the pneumo-mechanic system of air distribution for providing of necessary workings
characteristics of vibro-percussion machine.

Keywords: pnevmo-drive, energy of percussion, frequency of percussion, motion of piston-
shock-worker, duration of cycle.
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