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2. Mechanical-technological basis of multifunctional sectional screw conveyors development for grain material

Pedepar:

1. Y nuceprauiiiziit po60Ti po3p061eHO MEXaHiIKO-TeXHOJIOTi4YHi OCHOBU PO3pOOKU 6araToPyHKIiOHAJIbHUX
CEKIiIHUX IIHEKIB [J1s1 3€pHOBOr0 MaTepiasny. B poboTi Habys10 NOAalbIIOro pO3BUTKY T€HEPYBAaHHS aJIbTEPHATHB
6araTOQyHKLIOHAJIbHMX CEKLIMHUX IIHEKIB 3 MOXJIMBOCTSIMU TEXHOJIOTIYHOTO IEPETBOPEHHS i MOOIJIBHOI 3MiHN
TPa€eKTOPii NepeBaHTAXKEHHS MaTepialiB 32 OKPEMUMU TUIIAMU BUKOHAHHS Olle€palliil 1Py BUKOPUCTaHHi
CTPYKTYpHO-(QYHKIiOHAJIbHOI'O CUHTE3Y iepapxiuyHux rpym. Po3pob6ieHo MaTeMaTUyHi MofieJli AUHAMIKU CUCTEMU
«TEeJIECKOIIYHUI IIHEK — CUIIKE CEePEeLOBULIEY i TOCTiIKEeHO NUHAMIUHI IPOLieCH, SIKi BiiOyBaloTbCs B POOOTi
TE€JIECKONIYHUX TBUHTOBUX TPAHCIIOPTEPIB CIIbCLKOTOCIIOAAPCHKUX CUIIKMX MaTepiaiB 3a HasgBHOCTI

HEpPE30HAHCHUX Ta PE30HAHCHUX KOJIUBaHb. PO3p06sieHO MaTeMaTUYHi MOoJesli IUHaMIK1 CUCTEMU «IBUHT



IIHEKOBOI'O TPAaHCIIOPTEPA — 3€PHOBA CYMIlll Ta IIPOLEC Cemnapalii» i IpoBeLeHo LOCIiIPKEHHS IPOLIECy
OJHOYACHOTO TPAHCIIOPTYBAHHS Ta CeMNapallii 36pHOBOI CyMillli TBUHTOBMM KOHBEEPOM i3 BCTAHOBJIEHHSM BILJIUBY
pi3HUX 3Ha4YeHb MTapaMeTpiB aHOI CUCTeMU Ha 1ieil rpouec. Po3po6ieHo MaTeMaTUyHi MOJiesli AuHaMiKy
3TMHAJIbHUX KOJIMBAHb IIHEKAa KPYTOHAXWIEHO]I BiTKM 'BUHTOBOTO 3aBaHTaXXKyBada-3MilllyBaya 3i BCTAHOBJIEHHSIM
BILJIUBY Pi3HUX 3HA4Y€Hb [IAPAMETPIB JaHOI CUCTEMU Ha aMILITYLHO-4aCTOTHY XapaKTEPUCTUKY. PO3BUHYTO Mogerti
IIPOLECY 3MiILlYBaHHS CiJIbCBKOTOCIIOAPCHKUX CUIIKUX MaTepiasliB FBUHTOBAM 3aBaHTaXXyBaye€M-3MilllyBayeM i3
BCTAHOBJICHHSIM BIUIMBY KOHCTPYKTMBHO-TEXHOJIOTIUHUX Ta €KCILIyaTallilHUX [1apaMEeTPiB Ha 1ie IIpolLec.
OTpuMaHi HayKOBi Ta IPAKTUYHI PE3yIbTaTH, METOLVKU 1 pEKOMEHALIIl BUKOPHMCTOBYIOTLCS Ta BIIPOBAKEHI Ha

6araTb0X BITYM3HSIHUX ITiIIIPUEMCTBAX.

2. The thesis under discussion is devoted to the scientific problem solving dealing with the development of
mechanical-technological basis of multifunctional sectional screw conveyors and their components for
simultaneous performance of different types of transport-technological operations in agricultural production, with
generating, by means of structural-scheme synthesis, progressive designs, with further substantiation of their
functioning on the basis of the developed mathematical models and conducted experimental research and also
with the substantiation of their operation modes. The mechanical-technological basis of multifunctional sectional
screw conveyors development for grain material has been developed in the thesis under discussion. Some
alternative designs of multifunctional sectional screw conveyors have been generated in the paper with
possibilities of technological transformation and flexibility of the material overloading trajectory according to
certain types of operations performance using structural-functional synthesis of hierarchy groups. Some
mathematical models of the system “sectional (telescopic) screw conveyor- granular medium” dynamics have been
developed and the dynamic processes taking place in the operation of telescopic screw conveyors of agricultural
granular materials have been studied under non resonant and resonant vibrations conditions. Some mathematical
models of the system “conveyor screw- grain material and the process of separation” dynamics have been
developed and the study of the process of simultaneous grain mixture transportation and separation by a screw
conveyor has been conducted including the determination of the system under discussion parameters different
values impact on this process. Some mathematical models of bending vibrations dynamics of a screw loader-mixer
high-angle screw have been developed and the influence of different values of the given system parameters on
amplitude-frequency characteristics has been described. The models of agricultural granular materials mixing
process by a screw loader-mixer have been developed and the influence of design-technological and performance
parameters on this process has been determined. The conducted experimental study of the processes dealing with
the conveyor screw extension (shortening) in the telescopic screw conveyor has proved that the biggest problem
of these conveyors is keeping to the same clearance between the case and the spiral in different sections of the
telescope. The experimental tests have been done to determine the overloading production capacity by mobile
screw multifunctional transporters with agricultural loads and also the power consumption of the processes and
the values of torques on their worm gears have been studied. The efficiency of agricultural materials separation by
multifunctional screw conveyor-separator has been studied and it was found that the bigger inclination angle of
the tool under permanent specific load conditions is, the smaller is the efficiency of separation. During the study of
the process of mixing by multifunctional screw conveyor-mixer it was found by experiments that the mixtures
heterogeneity is increasing directly as the frequency of blade screws rotation and it was the smallest in case of
using the augers with multidirectional angle of blades deflection. The engineering procedure of multifunctional
sectional conveyors design for grain material has been developed. Some new designs of multifunctional sectional
conveyors for grain material covered by 24 utility model patents of Ukraine have been presented. The obtained
scientific and practical results, techniques and recommendations have been used and implemented at numerous
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