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1. TTligBumenHs epeKTUBHOCTI po6040oro 0bagHaHHS 17151 pyMHYBaHHS OTHOPITHUX MEP3JINX CepPelOBUII]

2. Improving the efficiency of working equipment for the destruction of frozen homogeneous environments

Pedepar:

1. O6'eKT mOCIiIKEHHS - IIpoLeC PYHHYBaHHS OJHOPIAHUX MEP3JINX CEPELOBUL HA TOKPUTTSIX aBTOMOOITIBHUX
IOPIr i TpoTyapiB po604nM OpraHoM ygapHoi fii. MeTa guceprauiiHoi poO6OTH: NiABUIIEHHS €(DEKTUBHOCTI
NIPOLIECIB PYMHYBAHHS OOHOPIOHUX MEP3JIMX CEPELOBULY LIIJIIXOM BCTAHOBJIEHHS PALliOHAJIbHUX I1apAMETPIB
pobouoro obsanHaHHSI. MeToau LOCiI>)KeHHSs: TeOPeTUYHI JOCIiKEeHHS BUKOHYBAJMCh 3 BAKOPUCTAaHHSIM BilOMUX
II0JIOKEHb MEXaHIKU, TeOPil pyHYBaHHS KPUXKUX MaTepiasliB, MATEMAaTUYHOIO aHaJli3y; €KCIIEPUMEHTAJIbHI -
LIJISIXOM Bi3yasli3allii 3 BUKOPHUCTAHHSIM TEH30METPUYHMX BUMiPIOBAaHb i CTATUCTUYHUX METOLB OOPOOKU
pe3ysbTaTiB. TeopeTnyHi i IpakTU4Hi pe3ysbTaTi: PO3pO6IEHO METOIMKY IPOEKTYBAHHS Ta iHKEHEPHOTO
PO3paxyHKy po604yOoro opraHa /ijisi yiapHOro pyiHYBaHHs i BUJaJleHHS JIbOJIOBUX YTBOPEHbB 3 JOPOXKHIX TOKPUTTIB i
TPOTYyapiB; CTBOPEHO Ta BUIIPOOYBAHO €KCIIEPUMEHTAJIbHUIN 3Pa30K PO3PO06JIEHOr0 pOO6OUOro OpraHa Ijist
PYMHYBaHHS OGHOPIAHUX MEP3JINX CEPENOBULL i OTPUMAHO PEKOMEHallii Oro palioHaJIbHUX [IapaMEeTPiB; OCHOBHI

MIOJIOKEHHS M CepTallii BIPOBAIKEHO 1O HABYaJIbHOTO IIPOLECY M1 CTYHEHTIB HAlIPSIMY IiITOTOBKU



"Mamunno6yayBaHHs". HaykoBa HOBU3HA: BIIEPIIE TEOPETUYHO OOIPYHTOBAHO Ta €KCIIEPUMEHTAJIBHO MiJTBEPIKEHO
palioHasbHy KOHCTPYKIIiI0 po6040ro opraHa yapHOoi [iii 3 KIMHONOiOHUMU PyHHIBHUMU eJIeMEeHTaMu [1J1s
OYMIIEHHS JOPOXKHIX IOKPUTTIB Bifi OIHOPIAHMX MEP3JIUX CEPENOBUILL; BIIEPIIE BCTAHOBIEHO 32aKOHOMIPHICTh
PYVHYBaHHS OJHOPIIHUX MEP3JIUX CEPENOBUIL KIMHONOLIOHMY PYVHIBHMMH €JIEMEHTAMH, 5Ka I0JISIra€ B TOMY,
110 32 PaXyHOK BCTQHOBJIEHHS HA KiHLli PyIHiBHUX €JIEMEHTIB [1JIOCKOTO HOXKa MPSIMOKYTHOTO NIEPEPi3y BUCOTO0 h=
5-7 MM i ToBIIMHOW0 a0=3-4 MM 306i/1bLIyETHCS KOEPillieHT iIHTEHCUBHOCT] HaIllpyKeHb Y BEPIIMHI TPillUHY,
3abe3rne4yeThbCs CTiliKe MOIMPEHHs JiTUPYYOoi TPIllMHY, 3MEHIIYEThCSI EHEPrOEMHICTD IIPOLIECY PYHHYBaHHS;
OOGI'PYHTOBAHO paliOHaJIbHI TapaMeTpy KIMHONOAIOHUX PYIHIBHUX €JIeMEHTiB: mupuHa B=60-80 MM Ta KyT
3aroctpeHHs 2?=27-30°, sKi 3a6e31e4y0Th MiHiMaJIbHY €HeproeMHICTb [IpoLiecy PyHHYBaHHS OJHOPIAHUX MEP3JINX
cepenioBuUllL; BIieplle OOIPYHTOBAaHO pallioHalbHe PO3HECEHHS B IIJIOLMHI pyMHYBaHHS KJIMHONOAIOHMX PYHHIBHUX
€JIEMEHTIB, IKE BM3Ha4ae CIIiBBIIHOLIEHHS BiICTaHi MK CYMDDKHMMU PYIHHIBHUMU €JIEMEHTAMU [0 BiiCTaHi MK
CYMIKHMMU psilaMU PyVHHiBHUX enemeHTiB LIT / LI1JI = 0,7-0,8 npu MiHiMaZIbHMX €HEPreTUYHYX [TI0Ka3HMKAX Ta
3a0e3ne4yeHHi IKOCTi ounieHHs oKpUTTs ka= 0,85-0,90. CtymiHb ynpoBaaKeHHs: po3pobiieHe poboye
o6s1aiHaHHS 1J1s1 pyUHYBaHHS OQHOPITHNX MEP3JIMX CEPEOBUIL BUKOPHUCTAHO B IPAKTUYHIN [isSJIbHOCTI
PiBHEHCBHKOTO IJISIXOBO-€KCIIyaTalifHOTO YIIPaBJIiHHS, 1€ BOHO OTPHMMAJIO O3UTHBHY OLIiHKY; PO3PaxyHOK
€KOHOMIYHOro edekTy ckiaB 58 449 rpH. Cdepa BUKOPHCTAHHS: BUKOHAHHS POOIT 3 OYMILEHHS LOPIr Ta TPOTyapiB

Bifl IbOJJOBUX YTBOPEHb.

2. Investigation object is the destruction process of homogeneous frozen environments on motor roads and
pavements by working body of percussion. The thesis objective is to increase the efficiency of destruction
processes of homogeneous frozen environments by establishing reasonable parameters of working equipment. The
following research methods were used: Theoretical research was performed by using existing mechanical
statements, the theory of fracture of brittle materials, mathematical analysis; Experimental research was
conducted by means of visualization using strain-gauge measurements and statistical methods of output
processing. The theoretical and practical outcomes are the following: the method of design and engineering
calculations of working body for percussive destruction and removal of ice formations on road surfaces and
pavements is developed; the experimental model of the developed working body to ruin homogeneous frozen
environments is designed and tested as well as recommendations for its rational parameters are received; Main
thesis provisions are introduced into the educational process for students majoring in "Mechanical Engineering".
The scientific novelty is in the fact that the rational structure of percussion working body with tapered destructive
elements to clear the road surfaces of homogeneous frozen environments is theoretically proved and
experimentally confirmed for the first time; the destruction pattern of homogeneous frozen environments by
tapered destructive elements is established for the first time, that consists in the fact that because of setting in the
ends of the destructive elements of a flat rectangular blade with the height of h= 5-7 mm and thickness of a0=3-4
mm the stress intensity factor at the crack tip increases, the stable leading crack propagation is provided, the
energy capacity of the destruction process is reduced; the rational parameters of tapered destructive elements are
proved: the width is B=60-80 mm and sharpening angle - 2?=27-30° providing minimal energy capacity of the
destruction process of frozen homogeneous environments; the rational spacing of destruction of tapered
destructive elements is proved for the first time, that determines the distance ratio between adjacent destructive
elements to the distance between adjacent rows of destructive elements LI / LI1]] = 0,7-0,8 with minimum energy
indices and by providing cleaning coating quality ksa= 0,85-0,90. Implementation extent: the work equipment
designed for the destruction of frozen homogeneous environments was practically used by Rivne Road and
Exploitation Agency resulting in positive evaluation; the calculation of economic benefit comprises 58449 UAH.
Range of application: Roads and pavements cleaning from ice formations.
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