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Pedepar/anoTamis:

1. Incepraniiiny po60Ty IPUCBSIYEHO MiIBUIYBAaHHIO €(PEKTUBHOCTI TPOLIECY BUPOOJISIHHS TEXHOJIOTIYHOI TPiCKU B
6apabaHHUX pybaJbHUX MalIMHAX YIOCKOHAIIOBAaHHIM CUTOBOI cructemu. HavacHicTb JOCTiIKeHHs 3yMOBJIEHa
3POCTaHHSIM BUMOT [0 OJHOPIAHOCTI PpakiiliHOro cKkIany JepeBUHHOI TPiCKY Ta MPOAYKTUBHOCTI TEXHOJIOTTYHUX
npouecis. ToMy BLOCKOHaIIOBAaHHS KOHCTPYKLII CUTa HaZlaHHAM HOMY CXil4acToi reomeTpii, Kka 3MiHIO€ YMOBU
TPaHCIOPTYBaHHS Ta QPaKLiOHYyBaHHS TPiCKM, € HAYaCHUM HayKOBO-3aCTOCOBHUM 3aBHaHHSAM. Ha nincrasi
3aHaJsIi3yBaHHs NIPOLECy pi3aHHs AepeBrMHU Ha 6apabaHHUX pybabHUX MAIIVHAX, BUBYEHHS IXHbOI KOHCTPYKLi,
IIPUHLMITY POOOTU Ta OCHOBHUX I1apaMeTpiB, 10 BIVIUBAIOTh HA PO3MIPH Ta SIKiCTb OTPUMAaHO] TPiCKH, BUPOOJIEHO,
BiAITIOBiJHO 10 OTPMMAHOIO AEKJIAPaliliHOTO aTEeHTy Ha KOPUCHY MOJEJIb, CXif4acTi IIJIaCTUHYACTI cruTa. Takox
BUPOO6JIEHO po60uy MOJiesib 6apabaHHOI pyOasbHOI MAIIMHY, Ha SKiil 3 BACOKMM CTyIIEHEM TOYHOCTI

€KCIIEPMMEHTAJIbHO JOCJIiIKyBau [IpoLecC MOAPiOHIOBAHHS JE€PEeBUHU Ha TEXHOJIOTIUHY TpicKy. Po3pobieHo



MaTeMaTU4Hy MoJesb GOpMYyBaHHS (QPAKLIMHOIO CKIALY TPiCKU 3 YPAXyBaHHSIM B3a€MOJIil YaCTMHOK i3 CUTOBOIO
noBepxHelo. ExcriepyuMeHTasbHi JOCiI)KeHHs] BUKOHAHO Ha J1abopaTOPHOMY Ta IIPOMUCJIOBOMY BCTaTKOBaHHIO i3
BHUKOPHCTaHHSIM CY4aCHUX METOZiB BUMipIOBaHHS Ta CTAaTUCTUYHOI 06pOOKU pe3ysbTaTiB. OTpUMaHi pe3ysibTaTu
JaJii 3MOTy BU3HAYUTU PallioHaJIbHI IapaMeTpy CUTOBOI cuCTeEMU. EKClieprMeHTaIbBHUMU JOCIIIPKEHHSIMU
BCTAHOBJIEHO, 1[0 HAIMEHIINI BiICOTOK T€XHOJIOTIYHOI TPiCKU 3 pO3MiIpPOM, KU1 [lepeBUlILy€e MOTPiOHI 6 MM,
OTPUMYETBCS 32 PO3TallyHKY CMTA Ha BificTaHi 15 MM Bif| 6apabaHa. Po3TamoBaHe Ha 3a3HavyeHil BincraHi cuto 3 11
CEeKIIisIMU J1a€ HAWJIINIINKI pe3yJIbTaT 32 BiICOTKOBOIO KiJIbKiCTIO IIOTPiOHOI TPiCKU 3 JlepeBUHM BOJIOTicTIO 40 %.
TeopeTuKo-MeTOI0JIOTIYHOI OCHOBOIO AMCEPTaLiliHOI pOOOTH € 3acazii Teopii KOCOTO yaapy NPY>KHUX TiJl,
MeXaHIYHOro NoApiOHIOBAHHS aHI30TPOIIHUX MaTepiasiB, 3aKOHOMIPHOCTI pyXy CHUIIKAX MaTepiajiB 10 po60oynx
IIOBEPXHSIX Ta IPUHLUIIY BIIJIMBY TEOMETPUYHUX [TapaMeTPiB POOOUMX ITOBEPXOHD Ha €(PEeKTUBHICTb NPOLECIB
noApiOHEeHHs1. MeToL0J10Ti0 po60TH 306a30BaHO HA CUCTEMHOMY aHaJli3yBaHHI IpoLeCcy NOIPiOHIOBAHHS IEPEBUHU 3
ypaxyBaHHSM KiHEMaTHKU PyXy YaCTUHOK Ta KOHCTPYKLIMHMAX TapaMETPiB CUTA, 110 AaJI0 3MOTy OO PYHTYBaTU
IOLJIbHICTh 32aCTOCOBYBAHHS CXiuacToi pob040i MOBepxHi JJ1s1 MilBULIEeHHS TPOAYKTUBHOCTI Ta SIKOCTI
noppi6oHI0BaHHS. HaykoBa HOBM3HA OTPUMAHUX PE3YJIbTaTiB [IOJISITA€ B II0[IAJIbIIOMY PO3BUTKOBI HAYKOBO-
[IPaKTUYHMX OCHOB KOHCTPYIOBaHHS 6apabaHHUX py0asbHUX MAIlMH. Y AUCEePTalii: — yneplie po3po6eHo
y3araJibHeHy MaTeMaTU4YHy MojieJlb rpolecy GpopmyBaHHS PPaKLilIHOTO CKIay TeXHOJIOTIYHOI TPiCKU B
OapabaHHill pybasibHiil MallKHi i3 CUTOBOIO CUCTEMOIO, IKa BPaxOBY€ CYKYIIHUH BIJINB FEOMETPUYHUX [1apaMeTPiB
cuTa Ta pajiiyCHOI BificTaHi MK CUTOM i 6apabaHOM; — yIOCKOHAJIEHO HAyKOBi YSBJIEHHS IIPO MEXaHi3M
Ky1acu}ikyBaHHS YaCTUHOK I€PEBUHU B CUTOBIl 30Hi 6apabaHHOi pybasbHOI MalIMHNA BCTAaHOBJIEHHSIM
3aKOHOMIpHOCTe! B3aeMOJii TPiCKY i3 CUTOBOIO TOBEPXHEIO, 110 JAJI0 3MOTY OOI'PYHTYBaTH BILJIMB CEKLIMHOCTI CUTa
Ha 3MEHIIEHHS YaCTKYA HEKOHMLIMHOI (ppaKLii; — IicTasiu NOJabIIOro PO3BUTKY METOAY BU3HAYaHHS
palioHaZbHUX NapaMeTPiB CUTOBOI cUCTeMU 6apabaHHUX PybaJbHUX MAIIMH, 30KpeMa OOIPYHTOBAHO ONTUMAaJIbHI
3HAYEHH! KiJIbKOCTI CeKIill cuTa Ta BeJIMYMHU pajiiyCHOI BiicTaHi Mk 6apabaHoOM i CUTOM, SIKi 3a6e311e4yioTh

i BUIIEHHS OJHOPITHOCTI TEXHOJIOTIYHOI TPICKY; — yIepIlIe 3alIPOIIOHOBAHO KOHCTPYKLiHE PilleHHS CUTOBOI
CHACTEMHU 3 KEPOBAaHUMU NapaMeTpamu (paKLiOHYBaHHS YAaCTMHOK JAEPEBUHY, SIK€ YMOXKJIMBIIIOE LiJIECTIPSIMOBAHO
perymoBaTy QpakLiliHN CKIIaJ TPiCKU 3aJI€HO Bifl BUMOT ITOJAJIbIIOTO BUKOPUCTaHHS. [IpakTiiHe 3HAa4eHHS
IycepTalifiHOi poOOTH MOJISITa€ Y CTBOPEHHI HAyKOBO OOI'PYHTOBAHUX TEXHIYHUX PillleHb, CIIPSIMOBaHUX Ha
niABUILEHHS €(PEKTUBHOCTI [IpoLieCcy BUPOOJISIHHS TEXHOJIOTYHOI TPiCKM B 6apabaHHUX PyOa/IbHUX MallMHAX i3
CATOBMMU CUCTEMAMU. 3alIPONIOHOBAHI KOHCTPYKIilHi PilleHHS] CUTOBOI CUCTEMU 3a0€3Me4yIOTh: — 3HVDKEHHS
4aCTKY HEKOHJWLINAHOI (HafMipHO BesnKoi) Pppakiii TeXHOJIOTIYHOI TPiCKY; — MiABUILYBaHHS IPOLYKTUBHOCTI
OapabaHHUX pybasbHMX MalKH. Po3pobsieHa MaTeMaTUyHa 3aJI€XHICTb Ta iH)KeHEPHI METOIUKU MOXYTb OyTH
3aCTOCOBaHi y IpaKTulli iHKEHEepPHUX PO3PaxyHKIB i BIIPOBaAKEHI B IPOrPaMHi 3aco6u /1J11 MOJEJIIOBAaHHS Ta

onTrMi3alii npoueciB NoApibHIOBaHHS IE€PEBUHU.

2. This dissertation is aimed at improving the efficiency of the process for producing wood chips in drum chippers
through refining the screening system. The relevance of this study is determined by the increasing requirements
for uniformity in the particle size distribution of wood chips and for higher efficiency of production processes.
Therefore, improving the screen design by imparting a stepped geometry to it, which alters the conditions of chip
transportation and fractionation, constitutes a relevant scientific and applied task. Based on an analysis of the
wood-cutting process in drum chippers, a study of their design, operating principles, and the key parameters
affecting the size and quality of the resulting chips, stepped-plate screens were developed in accordance with the
obtained utility model patent. In addition, a working model of a drum chipper was also developed, on which the
process of wood chipping into industrial chips was experimentally studied with a high degree of precision. A
mathematical model has been developed to determine the particle size distribution of wood chips, taking into
account the interaction of particles with the screen surface. The experimental studies were conducted on
laboratory and industrial equipment using modern measurement methods and statistical analysis of the results.
The results obtained made it possible to determine the optimal parameters of the screening system. The
experimental studies have shown that the lowest percentage of wood chips the size of which is larger than the
required 6 mm is obtained when the screen is positioned 15 mm from the drum. An 11-section screen positioned at



this distance yields the best results in terms of the percentage of the desired wood chips from wood with 40%
moisture content. The theoretical and methodological basis of the dissertation is grounded in the principles of the
theory of of oblique impact of elastic bodies, mechanical chipping of anisotropic materials, the patterns of flow of
bulk materials over working surfaces, and the principles governing the influence of the geometric parameters of
working surfaces on the efficiency of chipping processes. The methodology of the study is based on a systematic
analysis of the wood chipping process, taking into account the kinematics of particle motion and the design
parameters of the screen, which made it possible to substantiate the expediency of using a stepped working
surface to enhance both productivity and the quality of chipping. The scientific novelty of the results obtained lies
in the further development of the scientific and practical foundations for the design of drum-type chippers. The
dissertation: - presents the newly developed generalized mathematical model of the process of forming the
fractional composition of industrial chips in a drum chipper equipped with a screening system, which takes into
account the combined effect of the screen’s geometric parameters and the radial distance between the screen and
the drum; - advances scientific understanding of the mechanism governing the classification of wood particles in
the screening zone of a drum wood chipping machine by identifying the patterns of interaction between wood
chips and the screening surface, which made it possible to substantiate the effect of screen segmentation on
reducing the proportion of substandard fraction; - further develops methods for determining the optimal
parameters of the screening system in drum chippers; in particular, optimal numbers of screen sections and values
for the radial distance between the drum and the screen have been identified, which ensure an increase in the
uniformity of the processed wood chips; - proposes for the first time, a structural solution of a screening system
with controllable parameters for wood particle fractionation, which enables the targeted regulation of the chip’s
fractional composition depending on the requirements of the chips subsequent utilization. The practical
significance of this dissertation consists in the development of science-based technical solutions aimed at
improving the efficiency of the process of producing wood chips in drum chippers equipped with screening
systems. The proposed design solutions for the screening system ensure: — a reduction in the proportion of
substandard (excessively large) fractions in the wood chips; - increased productivity of drum chippers. The
mathematical relationships and engineering methods developed can be applied in engineering calculations and
incorporated into software tools for modeling and optimizing wood chipping processes.
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