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Anomayia. Auaniz 0ocgidy excniayamayii cmpiukosux mpancnopmepis niomeepodicye 20J08HI nepesazu KOHBEEPHO20
MPAanHcnopmy - BUCOKULL PiBeHb NPOOYVKMUBHOCMI Npayi, HA OCHOBI asmomamuszayii pobomu O0ONAOHAHHA, MONCIUBICMb
MPAHCNOPMYBAHHA WUPOKOI HOMEHKIAMYPU BAHMANCY | HU3bKI 8UpobHUui eumpamu. Bonu € oOnum 3 ocnosHux 3acobis
be3nepepernoeo MexHoI02IYH020 MPAHCHOPMY NPU HABAHMANCEHHI V2L, PYOU, 2PABII0 8 MOPCLKUX NOPMAXx. 3acmocyanHs.
CMPIYKOBUX KOHBEEPI6 He MINbKU 6 bepe2osux, aie i 6 CKAAdi CYOHOBUX GAHMANCHUX KOMNJIEKCIE 3YMOBUNO HEOOXIOHICMb
CMBOPEHHsL GUCOKONPOOYKMUGHUX CMPIUKOBUX KOHBEEPIE 3 GEeIUKUM MINCDEMOHMHUM NepiodoM ekcnayamayii. 3uaumui
Kanimanvhi eumpamu Ha NPuoOOaHHs CMPIYKOGUX KOHBEEPI8 KOMNEHCYIOMbCS HUZbKUMU eKCHIYAMAYIHUMU SUMPAMaMU.
Cobisapmicmeb  00uHUYI BAHMAJICY CMPIYKOBUMU KOHBEEPAMU HUJICUE, HINC YV I[HWUX MPAHCNOPMHUX 3Ac00is, o
3acmocosyromscs 6 CKaoi MOPCbKUX nepeeanmdastcyedilbHUux KOMNJIEKCIB. HpaKmuKa BUKOPUCMARHA cmpilmoeux KOHB@CpiG
8I0OMUX KOHCMPYKYIU PI3HO20 NPUSHAYEHHS, BUKOHAHHA | MUNOPO3MIDIE NOKA3YVE, WO 6Ci 6e3 BUHAMKY 3A3HAUEHI KOHBEeEPU
Maome NPUHYUNOBY 8a0Y - WEUOKUM PYUHYBAHHAM eleMeHmi8 NiosicKku cmpiuku. JJuuamiuui yoapu npu HA8AHMANCEHHI I
nepemiweHHi 8aHMAXCy NPU3800AMb 00 uje OIIbUO20 ZHUNCEHHA MEPMIHY CAYHCOU CIMPIUKU T NIOGICKU, a MAKOMC CYMMEBO2O
3POCMAHHA eHepeoEMHOCII npoyecy mpancnopmysants. Lli npoyecu npuzeo0sams 00 nepeouacHo2o 8uxo0y KOH8eepd 3 1aoy,
empam 6anmadicy, NULOBUM 3a0pYOHeHHs | empamu 11020 sKocmi npu mpancnopmyeanti. Cmpiukosi KOHEeepU HACMIIbKU
VOOCKOHAMUAUCS, WO pakmuuno docsienu neenoeo "nopoey modeprizayii”, 3a sAKUM He Npois0aiombCsl PeanrbHi ULIAXU
NOANUWEHHS. eKCRIYAMAayitiHuX 81ACMUBOCMell 8 PaAMKAX MpaouyitiHol cxemu poauKkoo2o kKoneecpa. I1iomeepodceHHsIM Ybo2o
€ mou pakm, wo 6 OCMAHHI POKU NAMEHMHUMU OPSaHAMU 6 CGIMi GUOAOMbCs NOOOUHOKI NameHmu 6 o0aacmi
KOHBeEPOOYOYBAHHA SIKI He € NPUHYUNOBUMU O NOOAIbULO2O PO3GUMK)Y UYb02O NEPCHEKMUBHO20 I HeoOXIOH020 6udy
mparcnopmy. I[locmasnena 3a0aua upiutyemsbcs mum, wjo cucmema amopmu3ayii Cmpiuku mpaHcnopmepd, wo cKia0aemscs
3 0CHOBU, OeMngepie 3 MASHIMOPEOIO2IYHO20 eacmoMipy, OIOKY HCUBTIEHHS Md KepYBaHHs, mMd KA GIOPIHAEMbCA MUM, U0
Odemngbepis 3 enacmomipy, 3aKpinieHi Ha OCHOBI, BUKOHAHI V 8UNA0I MPbOX KOHYEHMPUUHUX YULIHOPI6 pi3HOi eucomu, &
000I0HYT 3 BUCOKOMONEKYIAPHO20 NOJIeMUNIeHy, CUSHAL HA KePYBAHHSA 81ACTNUBOCAMU A NOPAOKOM 3ANy4eHHs 00 Oii AKUX
Haoxooums 8i0 0amMuuUKie HABAHMANCEHHs Ma YOapy, Wo pO3MAauio8aHi nio 0CHOBOI Y MiCyi HABAHMANCEHHA BAHMANKCY.

Abstract: Analysis of experience in the operation of belt conveyors confirms the main advantages of conveyor transport - a
high level of productivity, based on automation of equipment, the ability to transport a wide range of goods and low
production costs. They are one of the main means of continuous technological transport when loading coal, ore, gravel in
seaports. The use of belt conveyors not only in coastal but also as part of ship cargo complexes necessitated the creation of
highly productive belt conveyors with a long service life. Significant capital costs for the purchase of belt conveyors are offset
by low operating costs. The unit cost of cargo conveyor belts is lower than that of other vehicles used in marine transshipment
complexes. The practice of using belt conveyors of known constructions of different purpose, design and size shows that all
without exception, these conveyors have a fundamental drawback - the rapid destruction of the elements of the suspension of
the belt. Dynamic shocks during loading and relocation of cargo lead to an even greater reduction in the service life of the belt
and suspension, as well as a significant increase in energy consumption of the transport process. These processes lead to
premature failure of the conveyor, loss of cargo, dust pollution and loss of its quality during transportation. Belt conveyors
have improved so much that they have actually reached a certain "threshold of modernization”, beyond which there are no
real ways to improve performance in the traditional scheme of the roller conveyor. This is confirmed by the fact that in recent
years, patent authorities in the world issue single patents in the field of conveyor construction, which are not essential for the
further development of this promising and necessary mode of transport. The problem is solved by the fact that the damping
system of the conveyor belt, consisting of a base, dampers made of magnetorheological elastomer, power supply and control,
and characterized in that the dampers made of elastomer-ru, fixed on the base, are made in the form of three concentric
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cylinders -ditch of different heights, in a shell of high molecular weight polyethylene, the signal to control the properties and
the order of involvement of which comes from the load and shock sensors located under the base at the place of loading.

KurouoBi ciioBa: KoHBeep, aMmopTu3allis, aemidep
Key words: conveyor, depreciation, damper

Beryn

AmHani3 J0cBily ekclulyaraiii CTPIYKOBHX TPaHCIIOPTEPIB MiJTBEPKYE TOJOBHI INepeBard KOHBEEPHOTO TPAHCIIOPTY —
BUCOKUI pIBEHb MNPOJYKTHUBHOCTI Tpalli, Ha OCHOBI aBTOMaru3alii poOOTH OOJIaJHAHHS, MOMJIMBICTH TPAHCIIOPTYBAaHHS
IIMPOKOi HOMEHKJIATYypH BaHTaXy 1 HM3bKI BHPOOHMYI BHUTpaTH. BOHM € OJHMM 3 OCHOBHHMX 3aco0iB Oe3repepBHOTO
TEXHOJIOTTYHOTO TPAHCIOPTY INPH HAaBAaHTAKEHHI BYTULIS, PyJAH, IPaBil0 B MOPCHKHMX MOpTax. 3aCTOCYBaHHS CTPIYKOBHX
KOHBEEPIB HE TUIBKM B OCPEroBHX, ajie 1 B CKJIAAlI Cy[HOBHX BAHTA)KHUX KOMIUIEKCIB 3YMOBHJIO HEOOXIJHICTH CTBOPEHHS
BHCOKOIIPOAYKTHBHHUX CTPIYKOBUX KOHBEEPIB 3 BEJIMKIM MIKPEMOHTHHAM TIEPioIoM eKcIuTyaTariii (puc. 1).

Puc. 1. — CynHoBuii cTpiuKkoBuUii KOHBeEP

3HayHi KamiTadbHI BUTpAaTH Ha TPHUAO0AHHS CTPIYKOBUX KOHBEEPIB KOMIICHCYIOTHCS HHU3BKUMH EKCIUTyaTalliitHIMU
BuTpartamu. Co0iBapTICTh OAWHUIN BAaHTAXy CTPIYKOBHUMH KOHBEEpPAMH HIDKYE, HDK Y IHIIMX TPAHCIOPTHHUX 3aco0iB, IIO
3aCTOCOBYIOTHCS B CKJIQJI MODPCBHKHX IEPEBAHTAKYBAJIBLHUX KOMIUIEKCIB. [IpakTHKa BHKOPUCTaHHS CTPIYKOBHX KOHBEEPIB
BIJJOMHUX KOHCTPYKII/ PI3HOTO NMPH3HAYEHHS, BUKOHAHHS 1 THIIOPO3MIpIB TIOKa3ye, 0 BCi 0e3 BUHATKY 3a3HAYeHI KOHBEEPH
MaloTh TPHHIMIIOBY Bajy - IIBHIKUM PyHHYBaHHSM €JIEMEHTIB IiJBICKM CTpiuk. J[MHaMiuHi ynapu mpu HaBaHTAXEHHI 1
TIEPEMIIIICHH] BaHTaXy MPHU3BOJATH 0 1€ OUIBIIOrO 3HMKEHHS TEPMIHY CITYy)KOM CTPIYKH 1 MiJBICKH, a TaKOX CYTTEBOTO
3pOCTaHHsI EHEPrOEMHOCTI Ipoliecy TpaHcrnopTyBaHHs. Lli mpouecy npu3BOIATh 0 MepeayacHOro BUXO/y KOHBeEEpa 3 Jafy,
BTpaT BaHTAXy, MWIOBUM 3a0pyIHEHHS 1 BTpaTh HOTO SKOCTI NpHM TpaHCHOpTyBaHHI. CTpPIYKOBI KOHBEEPH HACTUIBKH
YIOCKOHATIIINCS, MO0 (PaKTHYHO NOCSIIIM IIEBHOTO "HOPOTY MOJEpHi3amii", 3a SIKUM HE NPOINISAAIOTHCS pealbHi IUIIXU
TOJIMIICHHS eKCIUTyaTA[IfHIX BJIACTUBOCTEH B paMKaX TPaIHULiifHOI CXeMH POJIMKOBOTO KOHBeepa. [1iTBepPKEeHHSIM [IbOTO €
TOH (hakT, IO B OCTaHHI POKH MATEHTHHIMH OpraHAMHU B CBITI BUIAIOTHCS IMMOOJMHOKI MTATEHTH B 00J1aCTi KOHBEEPOOYTyBaHHS
SIKI HE € TIPUHIMIIOBUMH JIJISI [TOJJAJIBILION0 PO3BUTKY 1IOTO MEPCIIEKTUBHOIO 1 HEOOX1IHOTO BUY TpaHcropTy [1 , 2].

AHaJi3 JiTepaTypHUX dKepes Ta MOCTAHOBKA 3a1a4i

Bigoma cucrema amopTH3allii, 110 MICTUTh OCHOBY Ta JieMI(epHy OalKy 3 MOCTIHHUMH Xapakrepuctukamu [3].
Henomniku npuctpoto, siki 00yMOBIIEHI 3aCTOCYBaHHSIM CTaTUUHOI ieMIiepHoi Oanku:

— BY3bKHH BaroBHi Jiania3oH 3aCTOCYBaHHS;

— HEeoOXiJHICTh HAsIBHOCTI IEBHOTO Habopy nemrdepHux OanoK I pi3HUX BaHTAXKIB Ta YMOB eKCILTyaTallii;

— 3HaYHI BUTPATH HA PEMOHTHO-BITHOBIIIOBAIEHI POOOTH.
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Haii6inpmr OMM3bKUM 3a TEXHIYHOIO CYTHICTIO Ta pe3yJIbTaTOM, IO JOCATAEThCS, O BHHAXOJY, LIO IPOIOHYETHCS, €
CUCTEMa aMOpTH3aIlii, 0 MIiCTUTh OCHOBY, IeMII(pEepH 3 MarHITOPEOIOTIYHOTO €acTOMIpy y BUTIISAI MeMOpaHH, Ta OJOK
JKUBIICHHS Ta KepyBaHHA [4, 5].

Henomniku mpucTporo, sKi OOyMOBIIEHI 3aCTOCYBaHHSM JeMI(pepiB 3 MarHiTOPEOJOriYHOro eIacToMIpy y BHIISIL
MeMOpaHHu:

- oOMeXeHUIi BaroBuii iana3oH nemndipyBaHHS;

— BIICYTHICTB (epeHIIFoBaHHs POOOTH CHCTEMH aMOPTH3aLlil B 3aJI€KHOCTI BiJl pparMeHTalii BAHTaXKy Ha CTPIYlli;

~ HEMOJKJIUBICTh TPAHCIIOPTYBAHHS BAHTAXY Y BHUIJISII BETUKUX (pparMeHTiB;

- 3HAYHI BUTPATU HAa PEMOHTHO-BITHOBIIIOBAIEHI POOOTH.

MeTta Ta 3aa4i J0CTiTKeHHS

TakuM YMHOM aKTyaJ bHUM HAayKOBO-TEXHIYHMM 3aBIAHHSIM € CTBOPEHHS CHCTEMH aMOPTH3alil CTPIUKU TPaHCIIOpPTEpY,
SIKNA MOJKJIMBO 3aCTOCOBYBaTH y TPAHCIIOPTEpax ISl TPAHCIOPTYBAHHS BEIMKMX BaHTaXy Yy IIHPOKOMY Jiana3oHi
(parmeHTariii, y Akiif IpUCyTHE aJanTUBHE AeMII(ipyBaHHSI THHAMIYHUX yJapiB BaHTXy CTPIdlli, IMiIBUIIEHA 3HOCOCTIHKICTB,
3HW)KEHI eKCIUTyaTalliiiHi pPEeMOHTHI BHMTpaTH Ta OJHOYACHO 30EpeXeHi MPOCTOTa  CXEMOTEXHIUYHHMX PIIICHb CHUCTEM
aMOpTH3aLlii BIIOMUX THITIB.

Pe3yabTaTH AOCTiTKEHHSA

[locraBnena 3agada BHPINIYETHCS THM, IIO CHCTEMa aMOPTH3alii CTPIYKM TpaHCHOpTEepa, IO CKIIAJA€ThCS 3 OCHOBH,
JeMidepiB 3 MarHITOPEOJIOTIYHOTO eJIaCTOMIpPY, OJIOKY JKMBJICHHS Ta KEPYBaHHS, Ta siKa BiAPI3HAECTHCSI THM, IO JeMIdepiB 3
€JIaCTOMIpY, 3aKpiIUIeHI Ha OCHOBI, BUKOHAHI y BWIVIS/I TPhOX KOHIEHTPUYHHUX LWIIHIPIB Pi3HOT BHCOTH, B OOOJOHII 3
BHCOKOMOJIEKYJIIPHOTO MOJIeTHIICHY, CUTHAJ Ha KEPyBaHHS BIIACTUBOCTSMHU Ta TOPSJIKOM 3aJIy4eHHs 10 il SKHX HaJIXOJHUTh
BiJl TaTYNKIB HABAHTAXXCHHS Ta yIapy, [0 PO3TAIIOBaHI Il OCHOBOIO Y MICIli HABAHTAKEHHS BaHTaxky [4 -7].

CyTb CXEMOTEXHIYHOTO PIIICHHS MOSCHIOETHCS KpPECIeHHSAM (puc. 2), Ae 300pakeHa CHCTeMa aMOPTH3aIii CTPIdKH
TPaHCIOPTEPA, 10 CKIATAETHCS 3 OJIOKY JKUBJICHHS Ta KEpYBaHHs |, JTiHIN )KUBJICHHs Ta KEPYBaHHS 2, CTPIYKa TPAHCIIOPTEPY
3 3 3aKpilyIeHUMH Ha Hel JaTYMKaMy HaBaHTaXEHHs Ta yuapy 4 Ta ocHOoBoro 5. Ha OCHOBI 3akpiruieHo psiii 3 KOHIIGHTPHUYHHX
NUJIIHAPIB 3 MAarHiTOPEOJIOTIYHOTO enacToMipy 6, KOXEH 3 KOTPHX BKPUTHH OOOJIOHKOIO 3 BHCOKOMOJICKYJISIPHOTO
nojiermsieny 7. Ilpm HaBaHTakeHI BaHTaXy Ha CTPIYKY BIANOBIMHI JATYMKH PEECTPYIOTh SIK Bary BaHTaXy (ZaTYUKH
HaBaHTaKEHHS), TAaK 1 CTYIIHb ()parMeHTallii BaHTaXy (IaTUYUKH yaapy).

[Ticnst moTparuIsIHHST BaHTaXKy HA TPAHCIIOPTEPHY CTPIUKY JUHAMiYHE HABAaHTaKCHHS 3 OCHOBH MEPEAEThCS 10 JIATYHKIB
HaBaHTaXeHHs Ta ynapy. Ha mincrasi iHdopmanii 111010 BaHTaKy OJIOK KHMBJICHHS Ta KEpyBaHHs ['eHEpYE KEPYIOUHH CHIHAJI,
10 3MIHIOE BJIACTHUBOCTI Ta TMOPSAIOK 3aTy4eHHS M0 Aii KOHIIEHTPUYHHX IIIHAPIB 3 MAarHITOPEOJOTIYHOTO eIacTOMIpy.
CrymiHe aMOpTH3aLii PEeryIoeThCs 3aBISKH 3MiHI MPYKHOCTI Ta KUTBKOCTI poOOYHMX aeMmdepiB 3 MarHITOPEOJIOTITHOTO
eJIacToMIpy.

/

Puc. 2. Cucrema amopTu3auii cTpiuku Tpancnoprepa: 1 — 6J10K KUBJIEHHS Ta KePYBaHHS; 2 — JiHil ;KMBJIeHHS Ta

KepyBaHHsI; 3 — cTpiuKa TpaHCHopTepy; 4 — AaTYMKH HABAHTAKEHHS Ta YAapy; 5 — 0CHOBA; 6 — KOHIIEHTPHYHUX

HMJTIHPIB 3 MarHiTOPEoJIOTiYHOr0 eJiacToMipy (moka3aHi 30inb1eHNMH); 7 — 000JI0HKA 3 BUCOKOMOJIEKYJ/JISIPHOTO
noJiieTuJIeHy.

Jist 31ificHeHHS] BHHAXO/1Y 3aCTOCOBAHO KOMOIHAIIIFO €IeKTPOMEXaHIYHAX Ta MarHiTOPEOJIOTIIHOTO SIEMEHTIB.

VY mepmioMy AWHAMIYHOMY PEXHMi (TPaHCIOPTYBAHHS BaHTAXY y BUTJLAAI MaJuX (PPArMeHTiB) aMOPTH3AIlisl AUHAMIYHUX
HaBaHTAKEHb HA OCHOBY Ta CTPIUYKYy BIAOYBA€ThCS 3a pPaxyHOK MpPYKHHX jaedopMaliiii HalOLIbNIOro HWIIHAPY 3
MarHiTOPEOJIOTIYHOTO €JIacTOMIpy. 3HWKEHHS 3HOCY TPAHCIOPTEPHOI CTPIUKK BiAOYBAEThCS 3a PAaxyHOK BHUKOPHCTAHHS
000JI0HKA 3 BUCOKOMOJICKYJISIPHOTO TOJIIETUIICHY .
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VY npyromy IMHAMIYHOMY pEXHMi (TPaHCIOPTYBAHHS BaHTAXy y BUTIIAAI CEPEHIX Ta BEIMKHX (PAarMeHTIB BaHTAXY)
aMopTH3aLis JUHAMIYHHX HaBaHTa)KCHb Ha OCHOBY Ta CTPIUKy BiOyBaeThCs 3a paxyHOK NMpPYXKHUX JedopMariil 3arydeHHnX
JI0 1Tii CyMiCHO 3 HaMOUTBIINM IHAIIHIPOM 3 MarHiTOPEOJIOTIYHOTO €JIacTOMIPY CepeqHbOro, a00 pa3oM CepelHBOr0 Ta MAJIOTO
uuiHapiB. CTYIIHB TaCIHHS PETyJIIOETHCSI 3aBSIKK 3MiHI TIPYKHOCTI JieMIiepiB 3 MarHiTOpeoJIoriuHOro enactomipy. B cBoro
4yepry, 3MiHa BIACTHBOCTEN aeMIdepy BinOyBaeThCS y BiIMOBITHOCTI 3 KEPYIOUNMH CHTHAJIAMH BiJl JATYMKiB HABAHTa)KEHHS

Ta yaapy.

BucnoBku

Texuiynnii eexT AocsraeTbcs 3aBASKA TOMY, 10 KOMOIHAIS €1eKTPOMEXaHIYHMX Ta MarHiTOPEOJOTiYHUX EJIEMEHTIB
3a0e3mneuye:

- aJlanTUBHE AeMI(ipyBaHHS TUHAMIYHIX HAaBaHTaKEHb IIUPOKOTO CIEKTPY HA BCI €JIEMEHTH TPAHCIIOPTEPY;

— MIABHUINCHHS CTIMKOCTI IO 3HOIITYBAaHHS €JICMCHTIB TPAHCIIOPTEPY;

— BIJICYTHICTB 3CyBY TPaHCIIOPTEPHOI CTPIUKH;

— MiABHUIICHHS TEPMiHY CITy’KOH PONMKOBHUX BY3JIiB Ta TPAHCIOPTEPHOI CTPIUKH;

— 3HIDKCHHS eKCIUTyaTalliiHUX Ta PEMOHTHHUX BUTpAT.

3acToCcyBaHHsI 3alpPONOHOBAHOTO CXEMOTEXHIYHOTO DIlIEHHS CHCTEMHM IiJBICKH CTPIYKOBOTO TpPAHCIIOPTEpa JIO030JIUTh
3HAQYHUM YMHOM 30UIBIINTH MIKPEMOHTHHUH MepioJ] Ta 3MEHIIUTH BapTICTh eKCIUTyaTalliiHIUX BUTpAT.
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