Bocrouno-Esponeickuit % <en | Cxigno-Esponedcekuil
XYPHAN J R0 XYPHAN
nepefoBLIX TeXHONOTHA 1E et nepefoBMX TexHoNOriA

« Engineering technological systems

5/1 (95) 2018
Content

ENGINEERING TECHNOLOGICAL SYSTEMS

16

25

33

46

53

61

n

18

Development of a model for the estimation of financial processes in logistic systems at industrial
enterprises
0. Bondarenko, O. Palyvoda, 0. Kyrylenko

Improving the quality of forgings based on upsetting the workpieces with concave facets

0.Markov, V. Zlygoriev, 0. Gerasimenko, N. Hrudkina, S. Shevtsov
Principles of construction and identification of a multilevel system for monitoring parameters of technological
cydle of casting

0. Shinsky, |. Shalevska, P. Kaliuzhayi, V. Shinsky, T. Lysenko, T. Shevchuk, V. Sliusarev, le. Pohrebach,
S. Kolomiitsev

Development of complex-structure ore deposits by means of chamber systems under conditions of the
Kryvyi Rih iron ore field

S. Pysmenayi, D. Brovko, N. Shwager, |. Kasatkina, D. Paraniuk, O. Serdiuk
Application of the new structural solutions in the seeders for precision sSowing as a resource saving
direction

A. Boyko, P. Popyk, |. Gerasymchuk, O. Bannyi, N. Gerasymchuk
Intiuence of elastic characteristics of raw cotton on the mechanics of feed rollers in the cleaners from
large impurities

F. Veliev, R. Sailov
Development of methods to control quality of the structure of cross-wound packages

M. Nuriyev, L Seydaliyev

Stabilization of physical-mechanical characteristics of honeycomb filler based on the adjustment of
technological techniques for its fabrication
A. Kondratiev, O. Prontsevych

AbstractéReferences



EDITOR IN CHIEF
Domin Dmitrty
Profimsoe of the National Technical University «Kkackiv Polytechaic lnstitutes,
Disectoe of Private Company «Techoclogy Centers, Khadkiv Uk raine)

o4

Terztyan Vagan
Profiessoe of the University of Jy vasky la (Finkand)
EDITORIAL BOARD
ENGINEERING TECHNOLOGICAL SYSTEMS
Awrsjcowicz Jan, Prof of Lode Ussversity of Techaology, Degast o A oo, lomechasses and Mechat rooues, Lode (Pokud x Kinarachex
lros. Mmdmemuy.WdTw-wdmnmm fusctomd matenad, Kya (Ukcuee)
yk Voleaymyr, Doctor of Techaical Scieaces, D) of the Clusee Ukraisas E O, Patos Weldiag [nstitute (CUPW ), Caangrhou (China)
ll-:-lnum,:‘ f=cax of Lodz Usmiversty of Techaclogy, Departaent of Structurad Mectases, Lidz (Poland ), Ulssoy Uur, Professor of Cumburniyet
lmnqmmdM-qu%s(Tutq;h-MdeTwﬁnlldeMWaﬂ!m
ﬂum(aunxlwﬁnmm K k Mykialo d<iy Nati y, Deyartment of dectnic macksee: and apparatis,
Kremenchuk ( Ukraise x Zatoga Vitlam, Professor of Suay State Universaty, lk 3! of dactuning enguneeriog, machines 3ad took, Samy (Uksune)

INFORMATION TECHNOLOGY. INDUSTRY CONTROL SYSTEMS

Cardose Jorge, Professir of Usiversity of Cosmbra, Faculty of Soence and Techaology, Coimbea (Postagal); lyengar Sitharama Sitharama, Professor
of Flonda latermational University, School of C ting and Ink won Saiences, Mami (USA x; Jakab Frantisek, Assocate Professor of Techascal
Umemvdeannﬂanqmmadhh-mKtm(‘wi Republic); Laxnao Valerty, Professor of European University, Degan-
ment of Managung laformation Security Kyiv (Ukramnex Lytvys Vasyt, Professor of Lviv Polvtechoee National Univensity, Department of laformation
Svstems and Networks, Ly v ( Ukriney. Ometayonko Borys, PhiD, Semor Software Engincer at l-hvmhnﬂmhmAmAm(Nuhdzds):
Ostapov Senall, Professor of Yuri Fedkovych Chernivtsi National Usiversity, ann-un of Computer systems software, Chernivts (Ukraine);
Poieshchysays Anarty, Professor of Lviv Polytechaic Naticoal Unavessity, Department of social commusication and information activities, Lviv (Ukcuse ).
Tarz lyanVagan, Prfesoe of Usavensity of fyvadkyh, Depast mest of Mat hemat il Iaformation Techaology, | vwaskyla ( Finland ); Testyuk Vasyl, Profsssor of
Lyvav Palytichase Natsoml Ussversity Degartment of Automated Coatrol Systems, Lviv (Ukrsioe), Wrycza Stanisbaw, Professor of Unswersytet Cdaaski,
qumd&mumn.ﬂd‘k(whdxlbunqcl&ym Prufssoe of Karne Khaduv Natioeal Univeraty, Dipartsent of Theomti-
cal 3nd Applied Computer Science of School of Mathematics and Computer Science. Khaduv (Ukrine)

CONTROL PROCESSES
Betxo Tatlana, Professor of Ukramian State Unversty of Rasway Transpoet, Department of operational work and & waal trany ion, Kharkv

(Ukraine); Demin Dmitriy, Professoe of National Technical Uaversity «Kharkiv Polytechnic lastitutes, director of the Private Company «Technolo-
1 Centers, Kharkiv (Ukrame x Gogensky Vixtor, Professor of (Mdesa Natiosal Politechoic Unversty, Degantment of Management of [de safety sys-

tems, Odessa (Ukrame); Myamila Sergey Pmﬁs:nf Daspropetrovsk Natioaal U-nmlydlmlTnnsput Daipeo (Ukrainex Panchenko Saergll,
Hmdlmul)umm rasspoet, Department of A and ote control of train traffic, Kharkey (Ukcune):
Proxhorchaako Asdrfl, Profrssocof MUmNdhbayT Depa d(L ) 'kallmu.ﬁhﬁ.(ljlra-):
Rab Nawaz Loani, PAD, COMSATS lmstitute of Lo won Tech qulwc“(mm-).lh“ P of National Techacal

Univenity «Kbarkiv Polytechaic lnstautes, Department of distributed information systems and cloud techoologies, Khark ( Ukraioe)

MATHEMATICS AND CYBERNETICS - APPLIEDASPECTS

Anmad lzaar, Associate Professoc of Kaygy Fabd Unaversity of Petroleum aad Miserals, Department of Mathematics and Statists, Dhahrn (Saudi
Arabia); Atamasyuk Igor, Professor Mykalav Nationsl Agrasian Usivessaty Wmdllughﬁ and Applied Mathematics, Mykolsv (Ukrane);
Hart Mohan Srivastava, Professor University of Victona, Department of Mathematics and Stat st Victoria (Casada ). Kancliopoutos Dimitris,
PaD, Usiversity of Patras, Department of Mathematics, Patra (Greece ): Kondratenko Yerty, Profesor Petro Moby b Black Sea National Usiversity,
Department of latelligrat [k son Sy Mykolasv (Ukcaine); R T , Prof Lnstitute for Probless in Machanery of National
Acadeay dmdummduﬂmd Modduqandﬂph-ﬂl)aap. Kharkiv (Ukrune); Savanovycn wan Prodesor
State Space Ageacy of Ukraioe, Kyiv (Ukcaune); Trejillo Jean )., Professor of Uneversidad de la Lagena, Faculty of Math s, Saa Crstobal de La
Lagna (Spain x Weber Gerhard Wilneim, Professor of Muddle Fast Techascal Usiversity, lnstitute of Applied Mathematics, A nkara (Turkey )

APPUED PHYSICS
wvm Mdl:% lmmdundnmnm(khﬂ).MAm PhiD, National Scienoe Center

Ulraine ) Geishanov Nixolay, Professor of Ukmusan State University of Radw ay Trassport. Degan-
ment of Physics of plasmas, Controlied (u;n-:xmm ﬁdwdthﬂuWU-de
Ceneral Physics, Lviv (Ukraioe )k, Machaso Jose Astonio Teareira, Professor of Polytecheic of Posto, Institute of Eng % Deyartment of Electrcal oy
arering, (Poctugaly Magatas Lysourgos, Prof MMWAMMMTMWMMW(FJ!@;
Maryanchuk Pavio, FldsadYuny Fedkovych Chemavts Natoeal University, Dey n of Physas, (Ukrainex, Masiov Volodymyr, Professor of Natsonal
Techascal University of Ukraine «lgie Skorsky Kyiv Palytechiie listitutes, Department of Sceatif &Mzadeuhpnlmdqm‘yn
(Ukraine ). Norekh Dasitry, Senior Lecturesr Aston Usevenaty, Depar of Math s, Birmingham, Usited Kigydoax Pa y, Pr
ﬁhum;dwWd%%d“Fﬂ.M(W;SWV‘MMdW
Techesical University « Khark Polytechnic Letitutes, Dep of Physics of metals and semicoaductors, Kharkiv (Ulizine x Tachoako Viktor, Profisssor of
V.N. Karana Khacka Natoead Unevenaty, ann-uldl’l:ymdl-auehmaﬁzhmhv&mm M:thmm
of Stegan Crhwtsky s Nataoaal 1 of Veteruary Medicine and B cogies 1y v, Depar of Ceseral Techuucal Subjerts 3ad Products

Conteo, Lviv (Ukraioe k. Vovk Restan, Pde-urnll(mn Kwuundllm;lhwt-mdb-mmpbym m-(mn-;w-,
Vitaly, Professor of Odessa Natsonal A cademy of Food Techackoges, Degastament of Thermal Physcs and Applied Ecology Odesa ( Ukcaee)

TECHNOLOGY ORGA NIC AND INORGANIC SUBSTANCES

MMMMMMU-deMMIHMM(Mxmvm Professor Kyiv National
Umiversty of Techookoges and Desgn, Deg for Ll 2l Power Engineening and Chemistry, Kviv (Ukisex Carda Juan 8., Profesor of Ui
vuﬂj&lmdlmch-nnﬁdn&hh(ﬁn“(l‘ Vitaily, Professor of Natiosal Avatoe Univessitx l)‘mu:-
d(’.‘hm.rynd()ﬂalh_,_'ly.(l" ine) Dorosaeaio Anarey, V. N. Karnn Kharkiv Natioeal Usivenity, Depant st of oqpec chemet ey,
Kharkov { Ukrine x Gerasimenuk Niolay, Profesor of Missoun State Universay, Department of Chemestry Speingficdd (Ustedd Statesy; Rotaru Angrel, Pro
fesowoe of University of Casova, Department of Physics (Crasova), Kapustin Alaxay, Professor of Pryarovskyi State Techascal Usivenity, Departmest of Che
mistry Masiupol (Ukrune ), Kolosov Axeksandr, Profissaor of National Technieal Usiv esity of Ukmine «[gor Skoeky Kyiv Polytechose listitutes, Degartment
of Chesmical, Polymenc and Silicee Machine Buildug, Kyviv (Ukraine ) Krivenko Pavel, Professer Ky v Natsoual University of Coretnartion aad A chitecture,
Scientific Research Institute for Binders and Mateniads, Kyiv (Ukraine ;. Martias Letsa Asociate Professor of Universidade de Lisheon, Lestituto Sapenior Tee-
ascn, Ledoa (Portagal )k Pravan Viktorsie, Profesor Kyiv Natioeal Univesity of Techoologes and Design, Departaent of Applied Foology, Techaology of Pl
yaers 3o Chemical Fiber, Ky (Ukesae); Roshal A , VN Karae Khadka Natioead University, Rezsasch Tnstitute of Chemestey, Kharkiv (Uksaine),
Rotare Ancrol, Unvessity of Cemova, Degunaent of Physes (Cesova) Sprymskyy My , Noeobas C wcus Uns ',niml)qmd&
vimamental Chemastry and Breandytics, Torus (Poind ), Susayy Mixhayio, Profeesor of Ukmini State Uni ity of Chemacal Techaology, Degartment of
Procrsag of Pletacs and Photo-, Nano- and polygraphe matenals Daspro (Ukrune ) Vakneta Yarostay, Profesor of Lyviv Polytechese Natsonal Unavenaty,
Degrartment of Shcate Exgiacenng, Iyiv (Ukeaine k. Zong Uang, Tangin Universty, School of Chemicall Esganesriog 3nd Technckgy Tasge (Cluna)




Altantis Enas, Anstotle Uswversity of Thesslonks, Thudnnh(ﬂm).MV_lll Professor of National metaliurpical academy of Ukrame,
lkmmdhmmmro(l “kranc), Andr! WNRWlHAthmm Department of Gensral Mechanics, Axchen
(Cermany), Astanin Vyachesiar, Amu:n mmn' Deprartment of Mechanics, K;- (Ukrane), Avramov Konstantin,
sor of A. Podgorsy Insttute of Mectanical hmnqmdmwAmdﬁmdUMWdMV:ﬂwm

Kiarks (Ukraioe), Flimonixnin Gennadly, Professor of Central Ukrunian National Technical University, Degartment of Machine Parts 2ad Applied
Mechanics, Krogywaytskyi (Ukraine). Fomychor Petro, Professor of Naticaal Acropace Universty «Kharkiv Aviation Tnstitutes aamed after N E Zhe
kowsky, Depactment of Asceaft st Kharkw (Umﬂa&:nn. 3 Viktor, Professor of National Techaxcal University of Ukrase clgr“snrsty Kyw
Polytechnie Institates, Degarimeat of Conputer Systems K (!'kam).tntlohn' Swanwa Unversity, Degartment of Cowl Esgaeenog,
Swansea (United Kingdam); Lvov Genmadty, Professor of Natonal Technical University «Kharkiv Polytechmic lastitutes, Degartment of dymamics and
streagth of machises, Kharkw (Ukrzine )y Pubach Potre, Prafesor of Lyiv detsmxma Unwersey, Depariment of Computatonal Mathematics
and Programmung, Lyv (Ukraioe), Romualdovich Sergey, Profesor of Natomal Aviation Usiversity, Depantament of Asrcraft construction, Ky (Ukraase),
Sapountzakis Evangelos, National Technucal Unavemsity of Athens, Covil Enguoeening, Athens (CGronoe); Tomabena Francesco, Unswversity of Bologaa, Degart
mmmmnvx&—.mn-qmmtm WM(L‘A;VW , Frank C, Flowsev e, AMSS,
Ften Lowr Nixoial, Profrssor of Lutsk National Techacal University of Hraach Engineenag, Lurk (Ukraune)

ENERGY. SA VING TECHNOLOGIES AND EQUWPMENT
Acarogie Mustata, Seicuk Universtes:, Degariment Energy Dvison, Koava (Turkey ); Avramsako A narty, Profesior of bestitute of Eagineeniog Thermoptiyscs
of Natuoad acadeny of seiences of Ukrane, Degartment of heat and mass transier 20d hydrody aamacs ia beat pow or squgment. Ky (Ukraine). Basagni Gleeglo,
Ricerra aul Sistenn Esenprtaon, Faergy Syt ems Development Depanment, Milan (Italy ), Caiise Francesco, Universita degli Studi ¢ Nagobs Federien 11, Degare
“dmenquﬂs(luyLthmPMdlmdw Wdemdmdle
efficient of hese technologes. Ky ( Ukraine); Goarrero Josep M., Aaltorg Unowemitet, E Techaology, Aattoeg (Denmark ), Lt Hadwan,
Vg'mbuvmiy dhmﬁwwmQPﬂlFMm Unbarsky! 3, Profesoe of Natonal Techucl Unovers.
ty «Ktarky Palyuctine legitutes, Degpantment of sectracal trangport 20d diesel ocomotive, Kiiany (Ukraioe), Ma Zoenjun, Usvenity af Wollongoog, Sustais
mle Buikhings Reseanch Centre, Wollonpong (Australia); Merosuk Tatlana, Techaical University of Bertin, lagtitute for Energy Fagineering, Bestia (rmnq);
Popescu Minaela, Unwversaty of Craiowa, Deparimest of Blectromechanics, Eoviroament and Appled [aformates, Craova (Romania); Rusanor Anaril, Pro
feswoe of A. Podporay lastitute of Mechanical Eagineering Problesms of the Natomal Academy of Sciences of Ukraine, Degartment of Hydrmernmechancs of
Power Machines, Kiark (Ukraine). Santamouris Marmheos, Universty of New South Wales, Built Eavironment, Svdoey (Australa). Sutikne Tolks, Pro
feswoe of Unversitas Ahmad Dattan, Deparment of Elctnical WWM(lmximimmdwTM
Unoversey of Ukraine «Kyiv Polvtechine lastitutes, Deparment of ladustral Blectronics, Ky (Ukraoe); Yorokhor Valert), Professor of Ly Palytechmic
National Unaversay Department of Semcooducior Electroaics, Ly (Ukraune)

INFORMATION AND CONTROLLING SYSTEM
Bazruk Valerty, Professor of Kharkiv Natosmal Unnvessity of Radio Blectrunics, Depactment of laforaation and Network Eagyoeeriong, Kharkor (Ukrase);

Shcherbakovs Amwdmdommhmdmmm L Depmrtment of dect rone agparates & miormatos techaoiogy (Odesa
(Ukrne ). Uryw sky Profesar of MWUuﬂvdL\m-hm@vWI mtitutes, Degartment of tdecommuascation,
Kyiv (Ukraioe) Sattarova Umar Elcar, Assocate Professsor Azerbagan University of Archi and Construction. Degastment of laforsation technolo

o and systems, Baku (Azerbsgan xS tarovottov Vatery, Professor, Doctor of sciences, Unitedd Iestitete of laformatscs Pratiess, Natoaal Acadenty of Scienos of
letans,. Laboratory of Swstem ldeatificition, Musk (Hetans); Velyoako Oteh, Profesior of State Estenree « Ukrmetniegsandards, bestitute of 1
nwnu(umnmvmmmdwwmLm;mdc,umrum(um)

ECOLOGY
Bokdenko Sergil, Prfessor of National avation uasversit, mest of ecology, Ky (Ukraune). Gomella Nikoial, Professor of Natomal Techmcal Uni
versty of Usmaine «lgor Sineky Ky Polytechar lastitutes, of Ecology aad Ti of Paat Polymers, Kyov (Ukraoe); Kist Ozgur, lha

State Universey, Faculty of Natural Scuraces and Enginrering, Thils (Ceorga). Makarynsiyy Oleg, Awstralan lestitute of Manse Scieace, Arafura Tumor
Research Facility (Ausu:ln). Romez Natalya, Professor of Naticaal Techaical Unveraty of Ukraine clptSikarsty Ky Polytechiie lastetes, Depant
ment of Esvironmental Eagineeniag, Kyiv (Ukraine); Schotz Miktas, Lunds Usversitet, Depariment of Water Resources Engioerning, Luod (Swedes);
Saveschynova ryna, Profesior Kyiv Natioaal University of Technologees aod Desga, Depantment of Electmaics and Electnical Engineenag, Ky (Ukraiae)

TECHNOLOGY AND EQUIPMENT OF FOOD PRODUCTION

MMPWdUMoHM Departmest of Food Technology, Itadan z: ). Barreca Davide, Unversaa degh Stadi di Mesuna,
Degaartment of Chencal Biologeal Praraaceut al and Environmental Sciences, Messina (Italyx Oneg, Professoe of Oddessa Natosal Acadesy of Food
Techaoiogies, Depan ment of proceses, squipmest and energy management, Odesa (Ukrane) Etfar Baner, Natioaal Rerarch Centre, Dasey Sanoe Degart
ment, Cauro (Egype) Erimen Osman, Canantey Universitesi, Degartment of Food Esgiaeeriag, Gapantep (Turkey ) Hanz Ansar Rasul Suierta, PaD), Karas
Seate University, Department of Food, Nutritoa, Distetics and Health, Manha can (17SA ), Modi Vinod, Central Food Technologeal Research Tnstaate lada,
Degrartment of Meat, Fish and Technologe Mysare (Ind Mnuqmamdanmedmmmrmm
partment of Technology procesiag of fruits vegetables and milk, (Ukrune)

MATERIALS SCENCE

Apoestolepoutos Charts, Patrs University, Degartment of Mechanical Engineering and Aeromautics, Patra (Greexe), Bekotor Anarty, Profesor of Kherson
Seate Mantime Academy, Degartment of Tramgoat technokiges, Kherson (Uksains). Dubok Vizam, Professor of Taras Shevehenko National Universey of Ky v,
Degartment of Pracuiyty semicnaductar physacal char, Kyiv (Ukraine) Durtaging Zoia, Profesae of Lyviv Polytechas Natianal University,
Degartment of Appled Scence and Materals Engaceriag, v (Ukraine) Efromenko Vasiy, Professor of Suze Higher Fducatomal lastitution
«Prizeovwskyi State Techaical Us », Degurtment of Priyvsics, Maniupol (Ukraine), Govorkyan Edvin, Profrssor of Ukrainian State Univessity of Raitway
Traaspore, of Quality, son, sertification and matenat making techaology, Kharkiv (Ukraiae), Gudicza Jend, Eatvis Locked Universty,
Degartment of Materals Physcs, llm(llnqxv).ew Mano), Nationa! Universey of Singapore, Sangapore City (ﬁlm).io.lObg.Pﬂhxd
Nationa! Techaucal University «Ktarkiv Palytnchaee lestitut es, Deparunest of Materals Sciece, Kharow (Ukrine), Yaremiy bvan, Profesor of Vaw | Stefa

avk Precarpathian Natioaa! Unversity, Degartment of Material Science and New Techaclogy, bvano-Fraskivek (Ukraune)




= =

Bnaue cmpoxy 36upauns na saxocmi 6asoenu-cupuio,
a maxkoxc na izuxo-mexaniuni earacmusocmi 80J0KNd, MAe
GeuMe3ne INAMENNS, max AKX 6id 3pinocmi i 3acmivenocmi
b6asosnu zanexcumv epexm ovuwenns 6aeoenu id cmimmsi.
Excnepumenmanvni 00Cnioncennss nposoousucs € peaibnux
noavosux ymosax. Peaynomamu docnioxncensv niomeepounu, wo
yac 36upanns icmomno eénjueae na 3pinicms i axicmv 6a6086-
nu-cupuro. Becmanoeneno, wo nonad 60 °: 6Gasosnu-cupuio
3ibpanozo npu poaxpummi 6id 50 % do 60 °z xopobouok 6idno-
gidae BUMO2aM NEPULOZ20 NPOMUCTI08020 COpmY, MOOGMO Po3pue-
He nasanmaNdcenns 80n0xna suwe 4.5 2p. ¢. 3 o2nsu0y na moi
paxm, wo 3pinuii 6asoena-cupeunv doope degpopmyemncs, e
npuzeodums 00 nidBUWEHHS OMUCHO20 epexmy.

B pesynvmami meopemuunux 0ocnioxncenv susnaueni pos-
nipui 3ycuaan npu depopmauii wapy 6as06HU AONAMAMU
ouuwyeava i npoanaiizoeani gopmu odeopmosanozo wapy
basosnu-cupwio. Ilposedeno owinky npyxcuux xapaxmepuc-
mux HGAsOEHU-CUPUIO i POIPAXYHOK POINIPHUX IYcunv. JIns
BUIHAMEHNSI MUCETTLHUX 3HAMEHb CUl MUCKY Nonami Ha nomix
basoenu-cupuio 6 xKoeiuienmi yaazaavuenux saacmusocmeit
Mmamepiany K eeauvuna V ons 6asoenu-cupuio 6yaa npuituama
6 dianazoni 0,25-0,3.

Excnepumenmu noxazanu, wo wap 6aso8NU-CUPUIO MOE-
wunoio 6i0 170 0o 380 MM i wupunoio 700 MM HABANMANCYEAE-
¢ 30cepedncenoi no ninit cunorwo 3—10 xec. 3ziono 3 nasedenu-
MU POIPAXYHKAMU CMAN06NeNo, wo 38,89 “c wacy & ouuwenni
basoenu-cupuio 6epe yuacmv 00na nonamv 6ANUKA.

B peayavmami excnepumenmaibHux i meopemurvHux 0oci-
dacenv ompumani oani, saxi dozsonsnoms opzanizyeamu edex-
mueny pobomy OMUCHUX MAWUN 6 OABOEHOOMUCHIN NPOMUC-
Jsosocmi

Kmouogi cnosa: 6asosna-cupeus, po3pusne nasanmaicenns,
oMUY eay 6ENUK020 cMimmS, 6A806H03A600, 3pinicmb GABOEHU
cupuo, nomix 6asosHU-CUPUIO, Nemyuxa 6a8oEHU- CUPUIO
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1. Introduction cal properties of raw cotton, the elastic characteristics of raw

cotton, and efforts in the feed rollers. Addressing these issues

Development of a system for estimating the uniformity
of feeding the cleaners, as well as requirements to the char-
acteristics of feeding devices, is of practical importance in
order to prepare raw cotton for the principal technological
process. Studying the mechanics of interaction process be-
tween the working elements of feeding devices and a layer
of transported material, as well as searching for feed systems
with a targeted change in the technological properties of raw
cotton, requires particular attention. It is a relevant task to
investigate the interrelation between the physical-mechani-

would make it possible to find the optimal variant of raw
cotton harvesting, which could lead to the improvement of
harvested cotton, as well as strengthen the effect of cleaning
the raw cotton from weedy impurities.

2. Literature review and problem statement

Paper [1] explored issues on cleaning the thin-fiber raw
cotton, with focus on the strength of keeping the «fly» particles
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by the drum’s combs. The authors proposed a theoretical
formula for calculating the efforts of detachment of «fly» par-
ticles from blades; its results somewhat differ from the results
from experimental study. The paper has apparently did not
take into consideration the influence of elastic characteristics
of raw cotton; the scheme did not account for the friction
forces and failed to take into consideration the interaction
between «flys particles and multiple blades.

Article |2] reported a research aimed to improve the
mechanism of the feeder of collet rollers. The authors studied
the interaction between a collet and a piece of raw cotton,
with a fibrous connection to cloth formed by feed rollers.
However, the study did not achieve the required effect for
large impurities.

Raw cotton that contains structural particles of spherical
shape with multiple «flys particles, was suggested for con-
sideration in processes that take place in the cleaners from
large and small impurities [3]. Indeed, the conditions for
the formation of such lumps of cotton emerge at a pretreat-
ment section. Based on this model, the author attempted to
describe the conditions when a material gets on the blade
and is fixed by the brush drum, taking into consideration
the deformation of portions of raw cotton. When solving the
specified problems, the author rightly focuses on the need for
the uniform feed to cleaners, which is an issue that remains
largely unsolved to date.

Paper |4] examined the interaction between impurities
and cotton, but failed to address the influence of elastic
charactenstics of raw cotton on adhesion between impurities
and cotton.

Article [5] explored ways of enhancing the effectiveness
of cleaning raw cotton from small impurities by improving
the slatted collet drums. However, changing the profile of
a meshed surface does not improve the effect of cotton cleaning
from large impurities. Practical tests have shown that when
a collet hits cotton at a speed of 12 m/s the seeds are damaged,
which leads to an increase in the number of defects in fiber.

Studies |6, 7] described basics of the mechanics of inter-
action process between the «fly» particles of raw cotton and
working bodies of the unit that removes large impurities. The
authors, however, did not address the influence of density on
the elastic characteristics of cotton.

Paper |8], while addressing the choice of feed roller blade
geometry parameters, used a model of the process that could
reveal both the interaction between «fly» particles and the
collet drum of the feeder, and a number of causes of the pro-
cess of defect formation. However, the author did not study
the influence of elastic characteristics of raw cotton on the
qualitative indicators. Article [9] investigated the impact of
harvesting time on the maturity of raw cotton. This work is
continuation of the earlier study.

In [10], a given issue was examined only for the raw cot-
ton harvested by machines. The authors did not consider the
friction forces and the influence of elastic characteristics of raw
cotton. The desired cleaning effect was not achieved. Therefore,
it should be recognized that the impact of elastic characteris-
tics of raw cotton on spreading force, as well as ensuring the
uniform feed to cleaners of feed rollers, remains to be studied.

3. The aim and objectives of the study

The aim of this work is to study the process of influence
of the raw cotton maturity on physical-mechanical properties

of fibers, elastic characteristics of raw cotton in the cleaning
process, and to determine the magnitudes of spreading forces
that act on feed rollers.

“To accomplish the aim, the following tasks have been set:

~ to determine experimentally the effect of the raw cot-
ton ripening degree on physical-mechanical properties of
the fiber;

~ to reveal the mechanics of the process of action of
spreading forces at feed rollers and to analyze the shape of the
deformed layer of raw cotton;

— to choose an estimate for the evenness of feeding the
cleaners, taking into consideration the elastic characteristics
of raw cotton;

~ to select a procedure for the estimation of the moment
when blades contact the transported layer of raw cotton.

4. Influence of maturity on the physical-mechanical
properties of raw cotton

Harvesting time substantially affects the quality of raw
cotton and changes the weight of crop varieties that is re-
flected by the physical-mechanical properties of the fiber and
by the quality of products manufactured by cotton mills and
the textile industry in general. To examine these issues, we
performed experiments under actual field conditions.

The study lasted over several years at a cotton-growing
farms. Harvesting under field conditions was carried out in
three vanants, at the cotton bolls opening of 60 %, 70 %, 80 %
of the total number of cotton bolls in the cotton. Experiments
were repeated 5 times under different field conditions.

The study has confirmed that the lower the cotton bolls
to the sympodial branches and the closer to the brain stem,
the higher the maturity of the fiber.

It was determined that raw cotton of the first group in
all vanants of experiments complies in terms of quality with
industrial grade, while that from the second group does not
(Table 1). It was established that more than 60 % of the raw
cotton harvested at the cotton boll opening from 50 % to
60 % meet the requirements of the first industrial grade, at
the cotton boll opening from 35 % to 40 %, 80 % meet the
requirements to the first industrial grade.

We harvested more raw cotton at later harvesting, but
the increase (from 5% to 8 %) is due mainly to the raw
matenial that does not comply with the quality of an indus-
trial grade.

Under field conditions, we also studied the influence of
machine harvesting time on the quantity and quality of raw
cotton. It was established that the machine harvesting leads
to an increase in yvield with the increasing degree of cotton
boll opening, especially notable for first harvests.

For example, at the cotton boll opening from 50 % to
60 % a single run of the cotton harvesting machine yielded
25¢/ha; at 70 % — 27 c¢/ha, at 80 % and larger — 29 ¢/ha.
An increase in yield was observed in general for all types of
harvesting: at the cotton boll opening from 50 % to 60 % the
yield was 37 ¢/ha; at 70 % — 38 ¢/ha; and at 80 % — up to
40 c/ha.

The difference in yield is explained by the fact that
during machine harvesting at the cotton boll opening from
50 % to 60 %, the unopened cotton bolls are damaged, they
are often torn from the bush, and fall, resulting in a loss of
raw cotton. During machine harvesting, at the cotton boll
opening from 70 % to 80 %, the losses decrease.
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Table 1
Effect of machine harvesting time on the amount of raw cotton
C-3038 C-2747
Yield per | Fiber | Fiber Raw Con- |, Fiber Fiber Ravar Con-
typeof | maturity | tensile | cotton | tent of Vield maturity | tensile | cobton | tent of
harves- coeffi- | load, | moisture | impuri- PO coeffi- | load, | moisture impuri-
ting, c/ha clent cM content, % | ties, %5 wpe clent M content, % | ties, %
variant 1
At opening of 50-60 % 2 5 9 T 2 5 12 8
At additional opening of 20-30 % 20 4.0 10.0 16 1] 2 4 1 q
Additional harvesting of harvest T 3 2 3 12 16 3 2 4 14 13
Addditional harvesting of hareest 11 1 2 4 15 15 2 4 14 16
variant 11
At apening of T % 12 25 10 1 Fi) 2 4 11 8
At additional opening of 20-25 % 7 2 4 10 14 fi 2 4 11 7
Additional harvesting of harvest | A 2 4 12 13 3 2 4 12 12
Additional harvesting of harvest 11 1 2 4 15 200 2 1 3 12 13
wvariant [11
At opening of 80 % and larger 12 2 10 B 30 2 4 11 7
At additional opening of 10-15 % 7 2 i 10 13 3 1 3 10 7
It should be noted that the difference in time between fy
the degree of maturity and the opening of cotton bolls of e 1
0% and 80 % is from 10 to 15 days. During this time, the
structure of the fiber and seed undergoes biological changes. zh 2b
From day 10 to day 15, which is required for the cotton boll | || I
opening, the fiber and seeds ripen, their weight changes, 5
which increases the total weight of raw cotton harvesting. -
The results of the study show that during machine har- =
vesting with the increased degree of cotton boll opening, y
the average maturity cocfficient and tensile load of the fiber .
reduce from (.1 to 0.2 eN. Duning second harvesting, the
tensile load decreases from (1.1 to 0.4 ¢N. These results allow #,
us to argue aboul the experimental acquisition of data that 4

testify to the impact of raw cotton maturity on physical-me-
chanical properties of the fiber.

4.1, Spreading Force and analysis of shape of the de-
formed layer of raw cotton

Consider the problem in a general form. Let the semi-in-
finite medium, linearly elastic, isotropic, be exposed to the
action of several blades, of length 2 and width 25 {Fig 1)
Denote the deformation of the layer under the blades
as Wy, Wi, Wi, and the corresponding reactions of elastic
medium as Py, Py, .. By

In the presence of » forces and the same number of dis-
placements, corresponding to them, we derive the following
system of equations based on the principle of independence of
displacements on the order of force application:

W= W (B)+ Wy (B) s W B+ -+ W, (P).
Wo =W, (B )+ Wy B+ + W, (B)+-+ W, (F,).
--------------------- (1)

W, =W (R)+ W (P)w- e Wo(B )+ -+ W (P,).

where Wi 1s the displacement of point § under the action of
force B, applied at the i-th point.

Fig. 1. Schematic of determining the spreading efforts
at a layer deformation

Considering, in accordance with [10], that displace-
ments depend linearly on forces, and denoting the matrices-
columns of displacements and forces through:

r L

]
W=t e |

" Iy

and the square matrix of rank n of coefficients of influence §;

through:

(2)

ﬁIlﬁﬂ ' EH "'Eik
5I‘ISE o 'El'l o 'E‘I&

IE'-':I= 3.8 aa

fa E i

(3)

BaiBuz - BB
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linear equations (1) can be represented in a matrix form:

W |=8,-Je]) “)

Henee:

1el=[s,] w1, (5)

Here & is the displacement at point j under the action
of a single force applied at point & coefficient of influence;
|5i. is the matrix inverse to Ea‘l-

he principle of independence of displacements means
that:

&, =8, ;El.r =d,... (6)

Coefficients of influence of the matrix diagonal can take
the form:
wow

Y S W T 7
8y =8n=..5; P gl (]

Denoting the magnitude ¢ through ;, that is, by giving
it the value corresponding to the distance between the i-th
and j-th blades, we shall similarly obtain the rest of the coef-
ficients’ values at = j with respect to (Fig. 2).

- Ll L (8)

The shape of the surface of the deformed laver of raw
cotton can be determined by summing the displacements of
the point, the distance between which and the i-th blade .

W=SWe, )

For a small total number of blades that simultaneously
deform a cotton laver (n=3), matrix inversion (3) is not
difficult and the calculation of forces based on the assigned
displacements can be performed using determinants from the
Cramer formula.

Fig. 2. Estimation scheme for determining the spreading
efforts at deformation of a layer of cotton
by two blades of a roller

i
]
I
W
l

o §ANS

Denoting the determinant:
E'1|5|r""5:|.| ”IEII
E!1Eﬂ"-52r'“52-
detl llen < ’ (10)
S
E‘ns'nz "5-' ""ﬁ-

that has a non-zero value, since the rank of matrix (3) is equal
to n, and the attached determinants through:

5, |:a'|‘\f_ 1'};...“';|:---ﬁ|-
Bagibgl 1 =10 Wy 6,5,

(11)

8, (=1 W5,

where elements of the i-th column are replaced with elements
of the matrix-column of displacements (2), we derive the
expressions for calculating efforts P

P=2t20;p=2220,.
A A

2 ] ]

(12)

The non-negativity of magnitude P; implies the condition
that the blade touches the surface of a laver of raw cotton,
and if this condition is not met, it is required to recaleulate
the system from which a blade with P; <0 should be deleted.

4. 2. Evaluation of elastic characteristics of raw cotton
and calculation of spreading efforts

In order to determine numerical values for the pressure
forces at which a blade acts on the flow of raw cotton, it is
required to know magnitudes E and v in the coefficient of the
generalized properties of material k.

It is possible to derive them from [10], where in the
system coefficients of the power function y_=m- p" acquire
a value (for the medium-staple cotton grades at a moisture
content of 7.9 %) m=11.4-11.54; n=03 in the interval of
pressure g=1+30 kN/m%

For most actual materials, v=025-0.3, which could be
accepled for raw cotton.

If one takes, at gg, =0, the initial height of the prismatic
volume of raw cotton to be fy at original density y,,, and
the final height at g to be &, it becomes possible to introduce
a conditional magnitude of the relative deformation of cotton:

A=k
e="—% (13)
h,

An increase in the transverse size of the prism should equal
bi— b, = vely, which yields an equation of the following form:

b=h[1+2e). (14)

Because the weight of the deformed volume is constant,
it is possible to determine density of the mass of raw cotton
in the deformed state:

1
LA YT

(1—e){1+ve) (15




Substituting (15) in y, =m- p" from [10], we obtain de-
pendence g(g):

Y T
"(‘)'[mu-e)(:m)’]-‘

The resulting ratio indicates that g(g) is a hereditary
function, depending on the initial state of the raw cotton
that is associated with previous technological operations of
its processing and storage. The drawback of (16) is that the
area with the existence of pressure is limited. It is known that
the modulus of elasticity is the coefficient depending on the
deformation due to the stresses applied, and, in the simplest
case, this dependence is linear, while the modulus of elasticity
is the constant number (the Hooke's law). In the mechanics
of nonlinear elastic bodies, they accept to be the modulus of
elasticity in the vicinity of a given point the magnitude of
derivative:

(16)

E(c):j’—;, (17)

which, as a variable over the entire region of changes in the
values €, can be considered to be constant over a small section

in the vicinity of the assigned point.
By differentiating (16) for E, we shall obtain:

| e[
E(c)-"[(l_s) (|+,¢)][,,,(1_t)(1+n)’]-- (18)

Paper [10] gives the estimation values for g and E for
E(€) %9=92 kq/m*% m=11.54; n'=0.3, v=0.25 and v=0 (for
the conditions of cotton deformation in

Fig. 3. Estimation scheme for determining spreading efforts
when a layer is deformed by three blades

This indicates that blades 1 and 3 layers of raw cotton are
not in contact and the scheme is reduced to the single-blade
one. In this case,

W, 1
= = = —
B=Py, =g =51292. (20)

Table 2 gives values for &, P and P at the diffe-
rent relative deformation of a layer at 7, =92 kg/m?. The
values derived for v=0.25 at £=0.2-0.7 are in good agreement
with the experimental results obtained in studies [10-13].

Table 2 shows that experimental data are in good agree-
ment with the results of theoretical studies.

a squeezed volume). Table 2
For the feed device with charac- Estimation values for spreading efforts at different relative
teristics shown in Table 2 [10), at n=6, deformation of a layer
and when 2/=1840 mm and 2b=4 mm,
we obtain §,,=8,=0.0096 for the ac- &
cepted designs of feed rollers. For two | Magni- 0.2 03 05 07
blades, fy2=£2y=70 mm, and, accordingly, | tudes =
3, =35, = 0005156 0=0 |0=025| 0=0 [9=025| d=0 |0=025| 0=0 [0=025
With three blades (ruu.), we obtain: Kem/H| 0359 | 0752 | 0201 | 0453 | 00468 | 0.424 | 00051 | 0.0161
8, =8, =8, =8 =0,00552% P H | 1724 | 822 | 3074 | 1366 | 13211 | 4998 | 12,087 | 358380
"= 1= =¥ =W "
i ailss P,_-‘. H 159.7 76.2 2849 1265 | 1,2242 | 4632 | 11,200 | 3.556.3
8,y =8, =0,00412. Experimental data
According to (14), for reie=2 and |K.co/H| 0340 | 0762 | 0215 | 0457 | 00453 | 0.128 | 00059 | 00158
Wi=W,=45.6: P oH | 1724 | 832 | 3024 | 1366 | 1,312.1 | 4968 | 12,086 | 3826.0
p.oH | 1567 | 742 | 2889 | 1255 | 12122 | 4672 | 11,212 | 35143

R:I’,:SOQI.S%(H). (19)

The total force is the magnitude;
n, =6183% ).

In the case rge=3 and Wi=W3=20 mm, Wy=45 mm
(Fig 3):

13.88

F=h =gt <

4. 3. Determining the moment when blades contact the
transported layer

Ratio (9) with respect to (1) and (2) in the examined
case has made it possible to determine the shape of the de-
formed layer of raw cotton; in this case, the calculation of
spreading forces showed that in the case of 7., the surface of
the layer of constant thickness will be contacted only by the
middle blade.

Fig. 4 shows the estimated shapes of the surface layer for
the specified cases: for points separated by 17.5 mm along the

e
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flow of a product; as well as the deviations of the surface from
its non-deformed state 0—0. In the case from Fig, 5, as shown
by the diagram, blades 1 and 3 do not contact a layer of cot-
ton because they deviate from the 0-0 line by 20 mm, while
the deformation of the layer under the blades is = 33,6 mm.

Fig. 4. Border shape of the deformed layer
of raw cotton at fiy,=2

Fig. 5. Border shape of the deformed layer
of raw cotton at flmax=3

To verify the relevance of the examined process pattern,
we conducted a special experiment aimed to determine to
what extent the bulk weight of cotton complies with the
Boussinesq formula [14].

A raw cotton layer with a thickness of 170 to 380 mm and
a width of 700 mm was loaded by the force of 3-10 kgf con-
centrated along the line, in the region located by 10 mm and
more away from the point of load application we determined
the deformation of the surface.

Research results are shown in Fig. 6. The criterion of con-
formity between the experimental law of deformation and the
theoretical one is the straightness of the experimental depen-
dence in the W-£-! coordinate axes. The charts demonstrate
that the experimental dependence is linear, which testifies to
the relevance of considering the problem on the interaction
between blade rollers and raw cotton from the standpoint of
contact problems from the theory of elasticity.

Because almost all the variants of loading a layer by the
feed rollers’ blades match the two variants of values for the
number of blades that interact with a layer of raw cotton,
and each variant has its maximum, it is advisable to consider
problems on determining the moment of transition from ryy,
LO Fyy and vice versa.

To solve the problem, we shall apply matrix (5), subject
to condition Py=0 or Pnn=0, which, based on the symmetry
of the system, indicates that the extreme blade contacts the
surface of the processed layer, respectively, at the moments
when it enters the contact and exits the contact.

5.1 (95) 2018
Wi :
80 v
P2
o B /’ P
P %
' 3
40 > wead
L~ +=
20 /’/ = ,’--’:./ {.
A | b
=
0 0.03 006 1/ mm®

Fig. 6. Dependences of displacements W
of the boundary layer of raw cotton on distance to the point
of load application P: 1—2 — a layer thickness of 380 mm
at Py and P, respectively (P > ); 3—4 — a layer thickness
of 170 mm at P; and Py (P3> Py)

To satisfy the specified conditions, it is required that:

3018y, | [81i80i--W,
2838 | 8,18, W, %

W :8,;.8,

0. (21)

8,:8,,:..W,

That necessitates expressing the values for W; and §;
through a shared variable. The easiest way is to express them
through o, by having preliminary established the link bet-
ween a variable pitch ¢, and a given angle (Fig. 7):

t =Dsin§(j-1)sin[¢, ¢a+%(i+ ,'-2)]. (22)

In the examined case, ryi,= 2, because at ryq =3 only one
blade contacts raw cotton.

Fig. 7. Scheme for determining a distance between
the points of load application




At @y=0.216 rad and D= 140 mm, we obtain from Fig, 5:

W, =14035n%oos(0216+2).

2
W,= 14055n(%+ %]cos(02lﬁ+%+%). (23)
and conditions (21) are reduced to the form of Wa,, =W.5,..
By denoting for brevity records §,=38,, (1,5= 5,,((!}.

which could be represented in the analytical form using (8),
(2), and (22), we obtain a transcendental equation. A given
equation could be solved by a numerical method employing
two or three approximations (at 8;;=0.0096k):

. o
snni(o.Zle\-i) _ 0.0096%

Sin(~2-+-g-]cos(0.216+€-+%)- 8,(a)

(24)

Second approximation produces a value of a=1.172
(67°10), which can be accepted as the ultimate result of cal-
culation because the raw cotton does not contact the blade.
This angle is matched by the angle at which blade 2 exits the
contact with raw cotton @;=2.435 (139°32').

It is not required to construct an equation for deriving
the angle of blade contact because it follows from the sym-
metry of the system that ¢, =(x-,)=0.706(40"28), hence
a,, =0,490(28°6’).

Fig. 8 shows a sequence diagram of operation of a feed
roller blades as a function of the blade 1 rotation angle ac-
cording to the calculations presented, which suggests that
38.89 % of the time accounts for the operation of a single
blade of the roller, and 65.11 % — two blades.

Each blade that comes in the contact with a fibrous ma-
terial deforms over 39°4” the layer with the preceding blade,
then, over 20°5", a single blade operates, and, at the end of
the process, over 39°4", it deforms the layer together with
the next blade.

I- blade % 5.946
11- blade % e 4,895 %‘
111- blade Ié it 3848 7////
IV- blade 2812 j%
V-Blade 1753 %Vé ]
VI- blade %% 3,4:3"56

0 a2 n 3z2 2x
Fig. 8. Sequence diagram of roller blades operation

3. Discussion of results of studying the influence
of elastic characteristics of raw cotton at feed rollers
in the cleaners from large impurities

The result of our study is the established interaction
between a feed roller blades and the transported layer of raw

cotton. That has made it possible to determine the shape of
the deformed layer of cotton; in this case, the calculation
of spreading forces has revealed that in the case of r,, the
surface of the layer of constant thickness would be in contact
only with the middle blade. The result reported here is con-
tinuation of the earlier studies [ 10].

We have derived dependences (23) of displacements W
of the boundary layer of raw cotton on distance to the point
of load application on thickness of the layer of raw cotton.
We have constructed a sequence diagram of the roller blades
operation (Fig, 7) indicating that 38.89 % of time account
for the work of a single blade of the roller, and 65,11 % - two
blades.

The proposed systems are ensured through the deforma-
tion of the structural particles of cotton, as well as by the
optimal parameters for the technological system determined
in the course of calculation and experimentally as well. We
have determined parameters for spreading, inclination angles
of collets at loosening rollers in the processes of capturing,
deforming and self-release of raw cotton.

The benefits of this research, compared with analogs, are
in that the theoretical calculations take into consideration
the most important technological characteristics of raw cot-
ton. Modulus of elasticity is a coefficient in the dependence
of deformation on the applied stresses; in the simplest case,
this dependence is linear. Modulus of elasticity is a constant
number. The degree of mass looseness correlates with the
capability of raw cotton to separate weed impurities. In or-
der to improve existing designs and to enhance the cleaning
effect, we have developed a number of highly efficient feed
roller blades designs that make it possible to maximally
retain the natural qualities of cotton and seeds. This study
makes it possible to determine theoretically and experimen-
tally the values for spreading efforts at different relative
deformation of a layer (Table 1); this would allow choosing
the cleaner's engine power depending on the physical-
mechanical properties of raw cotton.

The merits of this research, compared with analogs, are
in that the theoretical calculations account for the most
important technological characteristics of raw cotton as
a material for cleaning. Specifically, we took into conside-
ration the magnitudes of effective open surface of the struc-
tural particles of cotton per unit of its weight, associated
with the coefficients of structure and the generalized ma-
terial properties and the degree of mass looseness, which
correlates with the capability of cotton to separate weed
impurities.

The results obtained could be applied in the cotton clea-
ning industry.

6. Conclusions

1. We have established the effect of maturity of raw cot-
ton on physical-mechanical properties of the fiber. In case
the harvesting is delayed for 10 days, the fiber breaking load
reduces by 0.1 fiber breaking load 0.2 cN.

2. The mechanism of interaction between a feed roller
blades and the transported layer of raw cotton has been re-
vealed. It was theoretically proven that the non-negativity of
the magnitude P indicates the condition when a blade comes
into contact the surface layer of raw cotton.

3. We have solved a geometrical problem on the deforma-
tion of a layer by blade rollers, and determined analytically
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the extrema of total deformation. The total deformation of
the layer is 39 degrees.

4. Application of the matrix method for calculating the
spreading efforts and the shape of a deformed layer, based
on a system of elastic characteristics of raw cotton, makes
it possible to develop new designs of a roller blade, which
reduce spreading efforts and deformation along the length of

L3 Tpts SC TS
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e
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the rollers’ blade. That could reduce consumption of energy
by the cleaner’s mechanism engine by 30 %. Based on a given
model, we made an attempt at revealing the conditions for
throwing a material on the blade and fixing it by a brush
drum taking into consideration the deformations of portions
of raw cotton. Our calculation has established that the defor-
mation of the layver under the blades is 33.6 mm.

11

12.

13

14

References

Sapon A. L, Samandarov S. A, Libster S. L. Potochnaya liniya pervichnoy pererabotki hlopka-syrea PLPH // Hlopkovaya pro-
myshlennost’. 1977. Issue 3. P 1-3.

Nesterov G. P, Borodin P. N, Belyalov R. F Novaya potochnaya liniya sushki i ochistki hlopka-syrea // Hlopkovaya promyshlen-
nost”. 1978. Issue [ P.2-4.

Tyutin P.N., Lugachev L. E. O vydelenii sornyh primesey cherez yacheyki setchatyh poverhnostey // Mekhanicheskaya tekhnolo-
giya voloknistyh materialov. 1977, Issue 19. P, 51-58.

Hafizov L. K., Rasulov A. Issledovanie razryhlitel'nogo effekta razdelitelya dolek tonkovoloknistogo hlopka-syrea na letuchki //
Hlopkovaya promyshlennost’. 2009, Issue 3. P. 9,

Miroshnichenko G. I, Burnashev R. Z. Optimizaciya konstruktivnyh parametrov kolosnikovo-pil'chatyh rabochih organov i sistem
pitaniya ochistiteley krupnogo sora. Otchet po teme 3/1-74-21. Tashkent, 1999. 259 p.

Baydyuk P. V. Primenenie valkovyh ustroysty pri pressovanii voloknistyh materialov // CINTI. 1964, Issue 4. P. 2-8,
Miroshnichenko G. 1., Burnashev R. Z. Vybor parametrov ustroystv dlya izmeneniya napravleniya dvizheniya semyan // Hlopko-
vaya promyshlennost’. 1973, Issue 3. P 20

Sailov R A, Veliev F A, Kerimov Q. K. Research into the process of mechanical formation of the upper part of a raw cotton
bundle // Eastern-European Journal of Enterprise Technologies. 2017. Vol. 4, Issue 1 (88). P 56-63. doi: httpsy//doi.org/
10.15587/1729-4061.2017.108948

Sailov R. A, Veliev E A, Kerimov Q. K. Determination of the heat distribution in the raw cotton packed in the coil // EUREKA:
Physics and Engincering. 2017. Issue 3. P. 3-11. doi: https;//doi.org/10.21303/2461-4262.2017.00359

Influence of storage duration and density of raw cotton on the mechanics of the interaction process between feeding rollers in the
cleaners of large impurities / Veliev E, Sailov R., Kerimova N, Safarova T., Ismailzade M., Sultanov E. // Eastern- European Journal
of Enterprise Technologies. 2018. Vol. 3, Issue 1 (93). P. 78-83. doi: https://dol.org/10.15587/1729-4061.2018.132493
Mirashnichenko G. I, Mahkamov R. G. Bokovye davleniya pri uplotnenii hlopka-syrca // Sbornik trudov TT1. 1967. Issue 20.
P 87-92.

Oborudovanie i tekhnologiya proizvodstva pervichnoy obrabotki hlopka / Mireshnichenko G. 1. et al. Tashkent: «Ukituvchis,
1980. 387 p.

Koshakova M. Zh., Burnashev R. Z. Issledovanie vozmozhnostey vibracionnogo sposoba ochistki hlopka-syrca // Hlopkovaya pro-
myshlennost’. 1983. Issue L P. 6-7.

Timoshenko S. P, Gud'er D. Teoriya uprugosti. Moscow: «Naukas, 1975. 576 p.




