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2. Scientific substantiation parameters of plant raw materialcutting and improving the construction of vegetable
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Pedepar:

1. lucepTalilo NpUCBSIYE€HO BCTAHOBJIEHHIO 3aKOHOMiIDHOCTEN Pi3aHHS OBOYEBOi CUPDOBUHY IIJIACTUHYACTUM HOXKEM,
KOMIIJIEKCHOMY JOCJIiJPKEHHIO BIUIMBY Ha NPOLEC CTPYKTYPHO-MEXaHIUHUX XapaKTEPUCTUK CUPOBUHH, F€OMeTPii
Jle3a HOXXa Ta PEeKMMY Pi3aHHS Ta Y OCKOHAJIEHHIO KOHCTPYKLiN 0BOYEPi3aIbHOTO O6IalHAHHSL.
ExcriepyMeHTaIbHO BCTAHOBJIEHO BILJIMB IIBUAKOCTI PyXy Jie3a Ha €EHEPTOBUTPATU IIPU pPi3aHHI OBOUYEBOI CUPDOBUHU
B iHTepBasi mwBuaKocreil 0,4<v<1,25 m/c. OTpruMaHO MaTeMaTU4Hi 3aJIe’KHOCTi eHeproBUTpaT Ha AedopMyBaHHs
B'SI3KO-TIPY>KHOI CUCTEMU3a PI3HMX YMOB HaBaHTaXXEHHS. BCTaHOBJIEHO BIIJIMB IIBUJKOCTI Pi3aHHS Ha IPY>KHI Ta
(pUKLiliHI BIaCTUBOCTI CUPOBMHY Ta OTPMMAHO MAaT€MAaTU4HMIA ONUC LUX NpoueciB. OTPUMaHO PO3PaxyHKOBI

BEJINYMHYU MOJAYJIel IIPY>KHOCTI, KoeillieHTiB TepPTsl OBOYiB Ta IMTOMUX 3yCUJIb Pi3aHHs IIPY 4aCTOTi 06epPTaHHS



HOXiB 250 xB"(-1), 400 x8"(-1), 600 x8"(-1) Ta 1200 xB"~(-1). 3ar1pon0HOBAaHO METOIMKY BU3HAUEHHS SIKOCTi HApi3Ku
OBOUYiB. BCTaHOBJIEHO 3aJIEXKHICTh IKOCTi HAaPi3KU Bif, 4aCTOTHU 06€PTaHHS HOXKIB Ta TOBIIMHU HAPi3KMU.
3anpornoHOBaHO KOHCTPYKLii HOXKOBUX 6JI0KiB 7151 OBOY€Pi3ajbHOI MALIMHYU AUCKOBOTO THUILY, SIKi 103BOJISIOThH
3MIHIOBATU TOBIIMHY HApi3Ky 0BOUIB Bifl 1 MM 110 10 MM 3a JOITIOMOTO0 OJHOTO Pi3aJIbBHOTO NMIPUCTPOIO.
3anponoHOBaHO 3MiHHUI MPUCTPIl 17151 IATKyBaHHS KaIlyCTH, SIKUI O3BOJISIE TOAPIOHIOBATH CUPOBUHY 6€3 i
norepeaHb0i 06po6Kku. HOBi po3po6Ky MponuIy anpoballito Ha MmiAITPUEMCTBAX XapuOBOi IPOMUCIJIOBOCTI YKpaiHu i

BIIPOBA/’KEHI Y BUPOOHUIITBO.

2. The dissertation paper brings up an issue of establishing the basic regularities of cutting the plant raw material
with a segmented knife and a complex study of the impact on the process of structural and mechanical
characteristics of the raw material, the geometry of the knife blade and cutting mode. The aim of the paper is to
obtain mathematical dependencies and estimated values for the process description and the determination of
rational parameters of vegetable raw material cutting; the development and improvement of the structures of
cutting tools in vegetable cutting equipment and the improvement of the process quality. It has been
experimentally establishedthat the blade speed has impact on energy consumption when cutting vegetable raw
material in the velocity range used in vegetable cutting equipment in food industry. The impact of cutting speed on
the elastic and frictional properties of raw materials has been established and the mathematical description of
these processes has been obtained.An increase of the cutting speed leads to a decrease of the elastic properties of
vegetables and a decrease of frictional force in the velocity range from 3.4x107(-3) m/s to 2.5 m/s. Cutting speed
also affects the specific cutting force of vegetable raw material, but this factor depends on the velocity range
under study. At cutting speeds from 5x10™(-3) m/s to 1.25 m /s, this dependence is described by the power
function. There is a decrease of specific cutting force with the speed increase. The paper has determined the
vegetables cutting force at cutting speeds of 250, 400, 600 min™(- 1) and 1200, which correspond to the knives
rotation modes in modern vegetable cutting equipment. The impact on the elastic properties of the geometric
sizes of the raw material being cut and its orientation towards the blade during cutting is investigated and
analyzed. It has been proved that the increase of raw material size leads to the increase in the modulus of elasticity
by linear dependence. A multi-factor model to determine the specific force of vegetables cutting and energy
consumption for different conditions of the blade and the product interaction was developed for the first time. It
has been established that the elasticity modulus of the product has the greatest influence on the specific cutting
force of plant materials with a linear knife. The value of the cutting speed has an impact on the nature of the
elasticity modulus influence. The dissertation paper investigates the influence of cutting speed, thickness of
cutting and physical properties of vegetables on the cutting quality. Thus, cutting vegetables in slices of 1-2 mm
thick is recommended to perform at cutting speeds not higher than 300 min”(- 1). When cutting vegetables of 4
mm thick and more it is possible to use cutting speeds over 600 min”(-1). If these conditions are met, the quality
parameters will remain optimal. Theoretical and experimental research carried out in this paper allowed to analyze
the technical and the qualitative level of modern vegetable cutting equipment, to identify the main drawbacks of
the constructions and the direction to search ideas for their improvement. New cutting equipment for cutting
vegetables in slices, suggested in this paper, is aimed at improving the working conditions with the equipment,
reducing the service time, and increasing the productivity of vegetables cutting machines. The specific feature of
new constructions is the ability to smoothly adjust the cutting thickness, provided that only one cutting unit is
used. This allows increasing the functionality of vegetable cutting machine and reducing its cost. The constructive
execution of an exchangeable mechanism for cabbage shredding. The use of the equipment allows cutting the
entire cabbage heads, avoids the need for pre-processing the raw material, improves the quality parameters of
cutting, increases the productivity of the machine, improves the working conditions. The suggested developments
have been tested at the food industry enterprises of Ukraine and introduced in production.
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