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2. Mathematical modeling of resistance process for deep trough belt moving in conveyor idlers

Pedepar:

1. Inceprauifina po60Ta IPUCBAYEHA PO3B'I3aHHIO aKTyaJIbHOI HAYKOBO-TEXHIYHOI 3a/1a4i - HAYKOBO
OOI'PYHTOBAaHOMY BUOOPY MapaMeTpiB IJIMOOK0XK0004aTOI CTPIUKY IIJISIXOM MAaTEMAaTUYHOTO MOZEIOBAHHS
npolecy ii onopy pyxy o poJMKoonopax KoHseepa. [IpoBeieHo aHasli3 iCHyI04UX MOZeeN 14 3'1CyBaHHS
MeXaHi3My BUHMKHEHHSI CUJI ONIOPY PyXy CTPiuKU 110 POJINKOOIIOpax KoHBeepa. Ha 1ioro ocHOBi 6yJs10
3aIIPOIIOHOBAHO HOBY MOJI€EJIb, IKA OCHOBaHA Ha Te€OPii KOUEHH TBEPAMUX LUJIIHIPIB 110 B'A3KO-TIPYKHAM
LUMJIHAPUYHMM IJIACTMHAM 3 ypaxyBaHHSM KOPCTKOCTI Ha 3TMH CTPiuku Ta gedopmanii BaHTaxy. SIK pe3yiabTat
OTPUMAaHO 3aJIeXKHOCTI Koe(illieHTa OnIopy PyXy [0 POJIMKOOIIOpax KOHBeePa 3i CTPIUKOIO IIIMOO0KOI )K0J1064aTOCT]
Bif, cuJI ii HaTAry, IBUJKOCTI PyXY, B'I3KO-TIPY>KHUX ii BJJaCTUBOCTEN, NapaMeTPiB JIOTKA CTPIUKH i (i3uKo-
MEXaHIYHUX BJIACTUBOCTEN BaHTaXYy. JlOCIIiI>)KEHO BILJIMB KOHCTPYKTMBHHUX [1APAMETPiB KOHBEEPA HA CUJIU OIIOPY

PYXy IJIsl TPbOX i II'SITUPOJIMKOBUX OIOP. Briepie BCTaHOBJIEHO, 110 OCHOBHUM YMHHUKOM BIIJIUBY Ha CUJIY OIIOPY



PYXy IMIM60KOKO0I004aTOoI CTPIUKU 10 POJIMKOONIOPAaX KOHBEEPA € Pi3HULSI MOMEHTIB 3TMHY, SIKa BUHUKAE IIiJ 4ac
medopmariii BaHTaXXy Ha POJIMKOOIIOPI Mif, [i€l0 aKTUBHOIO i MAaCUBHOTO THCKIB Ha Oi4Hi POJIMKU Ta 32 PaXyHOK
3ani3HeHHs fedopMallii 3TUHY B'S3KO-IIPY>KHOI CTPIUKY IIifl 4ac pyxy; OCHOBHUMU CKJIaJOBUMU CUJI OTIOPY PYXY
CTPiUKHY € CKJIQJIOBi Bif] 3TMHY CTPiuKM Ta Aedopmallii BaHTaXy Ha Hill. OTpumasa nojaabliuil PO3BUTOK T€OPis
KOYEHHSI TB€PAMX LUJIH/PIB 10 B'SI3KO-TIPYKHUM I1JIACTMHAM, KOHTAKTHOI B3aeMOJii poJinKa 3 1e(pOpMOBAHOIO
3TMHOM CTPiYKOI0, PO3IINpPEHO cepy 3aCTOCyBaHHS METOAY IOCIiIOBHOI allpoKCUMallii y 3a1a4ax MexaHiku
TBEPJOTrO Tijla. AEKBaTHICTb PO3pO6JIEHUX MOJesiell i pe3yJIbTaTiB, OTPUMAHUX 3 X BUKOPUCTAHHSIM, NI TBEpIKEHA
PSIOM IIPOBEAEHNX €KCIIEPUMEHTIB. 3alIPONIOHOBAHO aHAJIITUYHI 3aJIEKHOCTI [1J15 BCiX CKJIaOBUX Koe@illieHTa

OTIOpY PYXy CTPIUKM IMI160KO] )K0JI069aTOCTi 10 TPHOXPOJIMKOBUX OIIOPaX KOHBEEPA.

2. The skill work is dedicated to the actual research task solving - a deep trough belt parameter proved choice with
mathematical modeling of resistance process for deep trough belt moving through conveyor idlers. Resent models
analysis to mechanism of resistance force appearance due to belt motion through conveyor idlers was done.
Therefrom a new model was proposed. It is based on a solid cylinder rolling on a curved viscoelastic layer lying on
a solid founda-tion with taking into account the belt bending rigidity and bulk deformation. As a result resistance
coefficient due to deep tough belt motion through conveyors idlers (RCBM) dependences vs. tractive efforts, belt
velocity, visco elastic material properties, belt tough and physics and mechanics bulk parameters. Constructive
conveyor parameters influences on RCBM were investigated for three and five rollers idlers. At first were
established the main influence upon RCBM factor it is the bend belt bending, which caused the bulk deformation
on conveyors idler under active and passive pressures on sides rollers and bend visco-elastic belt deformation
delay under it motion. The main resistance force components are bend belt and bulk deformation. Has got the
further development a solid cylinder rolling on a curved viscoelastic layer lying on a solid foundation theory,
contact roller - bend deformed interaction belt, sequence approximation method sphere expand in solid structure.
Adequacy of applied models and therefrom obtained results were verified with some experiments. Analytical
dependencies for all components of RCBM were proposed.
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