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BCTYII

Kouseep (Bix anri. Convey - mpocyBaTh) — 1€ MOCIIIOBHICTh BUKOHAHHS i
HaJ TpeAMEeTaMH, B SKOMY TNpoleaypa poOOTH IUIUTHCA MOETAlHO, 3 METOI0
3017bIICHHS KOPUCHOCTI [ii, 10 HE 3aJeKUTh BiA POOOTH I1HIIMX il CHCTEM.
KoHBeepom TakokX BBa)XaeThCsl CHOCIO MepeBe3eHHS MPEIMETIB cepel CTaaiil mpu
Takii poOoTI.

AKTyallbHICTh TEMH. 3apa3 Ha pUHKY ICHY€ BETUKUN BUOIp KOHBEEPHUX CHCTEM,
Kl Jy>K€ THYYKO MOXYTh BIIMCYBaTHUCA B ICHYIOYl BUPOOHHMYI MPUMIIICHHS.
[lepeminieHHst ToBapy, OJlHa 3 HAMOUTBIIMX BTpaT 4yacy Ha CKJIa[l, BIATOBIAHO MpU
MpPaBWIbHO TOOYJOBaHIM JIOTICTUYHOI KOHIIEMIi — 1€ ICTOTHO TIJBUIIUTH
MPOYKTUBHICTH poOOTH ckiany. Ha choroHi HaitOubIn 3aTpeOyBaHUM 1 aKTyaJIbHUM
pIIEHHSAM JJI1 aBTOMaTtu3allii poOoYrx MpoueciB € KoHBeep. OnTumizaiis podoTu
TpaHcIopTepa [l CKJIaJIChKUX 3aBJaHb 3aJIEKUTh Bl MOT0 THUILY.

KoxeH Tul KOHBEEpHOI CUCTEMM BHpILIY€E CBOi 3a/ayl, HAPUKIIAA, CTPIUKOBI
CHUCTEMH BHKOPHUCTOBYIOTHCS B OCHOBHOMY JJIsi TOBAapy pI3HOTO rabapuTy, KOJIU €
HECTaHJApTHI 3a po3MipaMu TMayKd, a TaKOXK IS TEPEeMIIICHHS IITYYHOTO YU
HACUITHOTO BaHTaXy MK PIBHAMH MpuMilieHHS. CTpiuKa € HECYYUM €JIEMEHTOM Y
JAHOMY  BHJ1  KOHBEEpa, K  TNPaBWIO, BOHA  ToJiMepHAa abo  Ha
I'YMOBOTKAHHII/TYMOBOTPOCOBIN OCHOBI. 3aJIe)KHO BiJ HaBaHTaXEHb OOHPAETHCA
Martepian CTpIuKH, a 1i pyX 3I1MCHIOEThCSA 3aBISKU MPUBOJHOMY OapabaHy, 11O
IPU3BOJIUTH B J10 PEIYKTOPHUI MOTOP.

SAkmo 3 TOBap B KOpoOKax, sIMKaXx ab0 Ha MiAJOHAaX - OuIbII
CTaHJAapTU30BaHUI, TO €(EeKTUBHIIIE Ta MPAKTUYHIIIE BUKOPUCTOBYBATH POJIMKOBI
KOHBEEpHI cuctemu (posnbranru). KOHCTPYKIliSi Takoro THIMY JJa€ MOKJIHUBICTh
BUKOPHUCTAHHS POJIbTAHTH B CKJIAJHHX YMOBaX i TaMm, J€ 3aCTOCYBaHHS CTPIYKOBHUX
KOHBEEPIB HEMOXKJIMBE. BOHU 3aBXKIu MPUBOJHI, TaK MPU BMUKAaHHI YM BHUMHKAHHI
MIEBHOI JUISTHKY, KOHBEEP TIOCTIMHO MPAITIOE.

A € MOJTyJIbHA CHCTEMA KOHBEEPA, sIKa peaiizoBaHa Ha 0a31 MPUBOIHUX POJIUKIB,

BOHA JIO3BOJISIE BUKOPUCTOBYBATH MPHBIJ TUIBKK TOJlI, KOJM € TOBAp Ha KOHBEEDI,
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1HaKIIe - CTOiTh 1 He mparoe. lle 3HaYHO ONMTHMMI3ye BUTpATH HA EKCILTyaTalliio
CUCTEMH 1 301JIbIIIYE TEPMIH CITy>KOH, TAKOXK MPUBOJAHUNA POJIMK CIOXKUBAE nuiie 24V.

CtpiukoBUii KOHBEEP - JOCUTH MpocTa cucTteMa. KOHCTpYKTUBHO TpaHCHIOPTED
MO3Ke OYTH TOPU30HTAIBHUM, MOXUINM, KOJ00YaCTUM, IOBOPOTHUM, IMEPECYBHUM 1
OCHOBHE IIPH BUOOPI - 1€ SIKICTh CTPIUKH, HAAIMHICT NMPUBOY Ta, 3BUYANHHO K, caM
CEepBIC MOCTaYaIbHUKA, SIKUW B pa3l MOPUBY CTPIYKHU 3MOKE ONEPATUBHO JIOMIOMOTTH
YCYHYTH HETOJIAJIKY.

["'os10BHOIO 0COOJIMBICTIO pOOOTH KOHBEEpPA BBAXKAETHCA i1 Oe3nepepBHICTD. Lle
BIUTMHYJIO HA BUMOTH KOHCTPYKIIiil KOHBEEPIB, MpoLec 30UpaHHs Ta HOro MEXaHi3Mu
CTaB  IIOCTYIIOBO  YCKJIQJHIOBAaTUCh,  OCKUIBKM  30UIBIIMIIMCS  PO3MIpHU
BaHTAXKOMEPEBE3CHb Ta 1X IIBHJIKE TPAHCIOPTYBaHHS. Taka yMoBa J0 MEXaHI3MiB
KOHBEEPIB MPU3BEJIA 10 TOTO, III00 CTBOPIOBATH O1IBII THYUKI, IPUCTOCOBaHI CUCTEMHU
€JICKTPOIIPUBOY J0 PEKHUMIB pOOOTH, IO MIBUIKO 3MIHIOIOThHCA. PaHimie HeoOX1Ha
CKJIaJ[Ha, PYTUHHA, JI0Bra po00Ta, 1[0 BUMArae BiJl MpalliBHUKa BUCOKY KBaTi(iKaIlito,
MTOCTYTIOBO 3aMIHATBHCSI KOHBEEPAMHU, SIK1 3HAUHO IMIBUILMIN KOPUCHICTB MOTO [ii.

VY nopanpmnx po3BUTKY aBTOMATHU3aIll] KOHBEEPIB MIPU3BEIIO 10 TOTO, 1O JIFOIU
Mmoyaju cropouryBatd poOOoTy 0e3 IXHBOI y4acTi, 1€ CIHPHUSIIO 3BEICHHIO BCiX
MEXaHI3MIB Yy IIEHTpaJi30BaHy CHUCTeMy Ha 0a3l OOYMCIIOBAJIBHOI TEXHIKA Ta
MIKPOKOHTPOJIEPIB, 10 TO3BOJSIIO 30LTBIIUTH MOOUTHHICTh YIIPABIIHHS 32 PaXyHOK
aHaji3y poootu Ta iHpopMaIlio Ipo KOHBeepH. Bee 11e mocyKujiao ToMy, 10 MOKHA
OyJs0 BIi3HaBaTH Ta yCyBaTH TOJIOMKH, aBapiiiHI CUTyarlii BecTu OO0JIK poOOTH
KOHBEEPIB B ONTUMAIBHUX PEXKUMAaX, MOKIUBICTh OJIOKYBaHHS Ta 3aXUCTY CHUCTEM,
3MI1MCHIOBATHU IyCK, 3yIUHKY Ta 3allyCK KOHBEEPHUX JIIHIMH.

BiamiHHMMEU pricamu, 10 BITUBAIOTH HA MPOIEC KOHBEEPIB, €: PI3HOMAHITTS
TEXHIYHUX CXEM KOHBEEPIB 32 IXHBbOIO CTPYKTYPOIO, KIJIBKICTh BUKOPHUCTOBYBAHHMX
KOHBEEPIB Ta 1X BIATATYKEHHSIMH; HEOTHOPITHICTIO KOHBEEPIB IIOJI0 X TEXHIYHOTO

BUKOHAHHSI; PI3HOTHUITHICTH 32 1X KIJTBKICTIO Ta THUIIOM JIBUTYHIB 1.T.]I.



1 AHaJi3 icHyl04HX BH/IiB KOHBE€EPIB Ta MOCTAHOBKA 3aB/JIaHHA HA
NMPOEKTYBAHHA
1.1 Tunu KOHBeEEPIB iX KOHCTPYKUil Ta cpepa 3aCTOCYBAHHS

['BuHTOBUI KOHBEEP (IITHEKOBUH) € OJHUM 13 HAMCTApIIMX 1 HAWIPOCTIIINX
Crioco0iB  TEPEMIIIEHHsS] CHUIydyOoro Marepialy 1 CKJIaJa€ThCsd B OCHOBHOMY 3
KOHBEEPHOTO T'BMHTA, IO OOEPTAETHCSI B HEPYXOMOMY KOHBEEpI, SIK MOKA3aHO Ha
puc. 1.1. KouBeepu 3HaX04Th 3aCTOCYBaHHSI B OCHOBHOMY Ha BUPOOHUYUX 3aBOJIAX,
JIe TPAHCIIOPTYBAHHSI € JIOCUTh OE3MEPEPBHUM 1 OJTHOPITHUM XapaKTEPOM, IIPU LIOMY
1HJMBIIyalibHI HaBAaHTAXKEHHS JYy>K€ BHUCOKI, KOMIIAKTHI, JIETKO aJlalToBaHi 0
MEePEBAHTAXKEHUX MICIb 1 MOXYTh MOHTYBATHCS TOPH30HTAIBHO, BEPTUKAIHHO Ta
TMOXMIIO. IXHi omopu MpocTi i JIerko BCTaHOBMIOIOThCA. 1li yHiBepcanbHi KOHBEEpH
MO>KYTb BUKOPUCTOBYBATHCS JIJIsl KEPYBAHHS IOTOKOM MaTepiaiy B Ipoueci 00poOKH,
KWW 3aJICKUTh B1JI TOYHOTO JO3YBaHHS a00 SIK 3MIIIyBay, MIIIAJIKH JJIS 3MIIITYBaHHS
CyXux a0 PIAKUX IHTPEAIEHTIB, 10 3a0€3MeUyI0Th KpUCTAII3aIlil0 a00 KOaryJsIliio.
[[THexoB1 TpaHCIOPTEPU MOXKYTh OyTH €()EKTUBHO repMETH30BaHIi, 100 3arnooirtu
MOTAIAHHIO MTUJTY, Tapu, Opy 1y a00 Bosioru. BoHU MOXYTh OyTH MOKPUTI 000JIOHKOIO,
11100 BUKOPUCTOBYBATHCS SIK CyIlIapKa ado KyJiepa iX MOKyTb 3pOOHUTH 3 pI3HUX BH/IIB
Martepiany, MO0 MPOTUCTOSATH KOpo3ii, ctupaHHs abo HarpiBanHsa. [llHexoBi
TPaHCTIOPTEPH BUKOPUCTOBYIOTHCSA SIK IIIHEKU JJIs 3a3€MJICHHS, 11100 BUKOTIATH MUHYITI
OTBOpU ab0 MPOKJIACTH MO MaricTpail Jyisi BCTAHOBJICHHS BOJOIMPOMYCKHUX TPYO.
BoHu Takox MMPOKO BUKOPUCTOBYIOTHCS HAa MOJIOTHJIBHUX BEPCTAaTaX CIHOKOCAPKH
Ta IHIIHUX CUTbCHKOTOCTIOIAPChKUX MaluH. [1,4].

I'BunTOBUI KOHBeEep BKJIFOYAE UMTIHAPUYHUN KOXYX, IBUHT,
3aBaHTAXKYBAJIBHUM 1 PO3BAHTAXYBAIBHHUIN TPUCTPIid, npuBia 1. OqHUM 3 HETOJIKIB
TBUHTOBOTO KOHBEEpA € HOr0 YyTJIMBICTH JO TEPEBAHTAXKCHb, KA MPHU3BOIUTH 0
YTBOPEHHSI BCEPEIMHI K0JI00A CKYMUEHHS BaHTaXy, IO MPU3BOAUTH JO 3yMUHKU
KUBWJIbHUKA 1 3HMKEHHS HWOTO eKCIuTyaTarliiHoi HamiiHocTi. CKymYeHHsS BaHTaXKy
YTBOPIOETHCS TOMY, IO TiJ] Yac 3aBaHTaXEHHS >K0J00U Oe3nepepBHUM MOTOKOM
BAaHTaX 3aMOBHIOE BECh MPOCTIP Il 3aBAaHTAXYBAJIHHUM TMPUCTPOEM, BKIIOUYAIOUN

CripajbHy OBEPXHIO I'BUHTA, IOCATAOYM KOe(iIieHTa HAIOBHEHHS 0J1004.
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['BUHTOBUI KOHBEEp IMpaIfO€ HACTYITHUM YHHOM: I 4Yac 3aBaHTaKEHHS
TBUHTOBOT'O KOHBEEpPA BaHTaXK Oe3MepepBHUM ITOTOKOM 3alIOBHIOE BECH IPOCTIP B 30HI
3aBaHTAKEHHS IIiJl 3aBAaHTAXYBAJIbHUM MPUCTPOEM 2, BKIIOYAIOYH CIIPAIbHY
noBepxHi0 rBuUHTa 4 3 kpokom 1. Ilpu oGepranHi rBuHTa 4 BaHTaX, MOBHICTIO
3allOBHIOE BECh MPOCTIpP I/l 3aBaHTAXXYBAJIBHUM MPHUCTPOEM 2 1 Maroyu KoedilieHT
HAIMOBHEHHA @1, MepeMIlaeThCs CYLIUIBHUM MOTOKOM IO 30H1 3aBaHTaxeHHs. [lpu
MiIXO01I BAaHTAXy JO 30HU OCHOBHOTO JUISHKH, 32 PaxXyHOK 301JIBIICHHS KPOKY
CHipajbHOl TOBEPXHI TBUHTA 70 t2, KOe(iIll€eHT HAIIOBHEHHS 3HIKYETHCS J10 (2, 110
3a0e3nedye poOOTy TBUHTOBOIO >KMBUJIBHUKA 0€3 CKYMUEHHS BaHTaXy 1 IIJBUILYE

HOT0 eKCIUTyaTaliiiHy HaliHICTb.

5 2 1 4

W

Jora 3azpyzpyKy) JoHa ocHabHoz0 yyacmxa

Pucynok 1.1-I'BUHTOBHUI KOHBEED

KonuBansHuii KOHBEEP 1€ KOHBEEP TMEpeMilae MaTepiaau B PIBHOMIPHOMY
MIOTOIII 3a JIOTIOMOTOI0 PYXy BIIepes 1 Ha3ad, B SKOMY 3HAaXOJIHUTHCS Oe3lepepBHUMN
MeTaJeBUi >K0J00, BCTAHOBJICHMM Ha TOXWIMX MIIHUX HDKKax peakropa. Lli
KOHBEEPH 171€alIbHO MIAXOJATh JJIsi 0OpOOKM BCIX CHIIKMX MaTepialliB, a TaKOX
rapsynx, aOpa3uBHUX, 3aMOPOLICHUX, BOJOKHHUCTUX Ta IHIIUX BaXXKOOOPOOHHX

MaTepianiB abo 00'eKTiB, 10 MAMAIOThCSA 3a0pyaHeHHs abo koposii. KonuBanpHi
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KOHBEEPU TAKOX BUKOPHCTOBYIOTH OXOJIO/DKCHHS, HArpiBaHHS Ta CymriHHSA. BoHu
MarOTh T€PMETUIHHUH JK0J100, B IKOMY HEMA€E YaCTHH, 10 PYXAKOThCS, 1 MOXKYTh OyTH
3aKpHUTI 1 FepMETU30BaH1 JJIs TTMJI03aXHUCHOI a00 Ta30HEIPOHUKHOT Jii.

KonuBanbHi KOHBeepH MOXYTh OyTH MoaudikoBaHi sl 6araTb0X BHIIAKiB
3actocyBanHsa (puc. 1.2). KoHyc Moke OyTH BHUTOTOBJIEHHH 3a CIEHIATIbHOIO
IIIUPUHOIO a00 BIH MOK€ OyTH BUTOTOBJICHUH 3 TPYO, TAKOXK MOXKYTh OyTH PO3AiICHI
MO3IOBKHBO JIJIs1 OAHOYACHOT 0OpOOKH pi3HUX MaTepiamiB abo neraneit. KonmmBanbHi
KOHBEEPU TaKOX MOXYTh BUKOPUCTOBYBATHCS SIK 30ipHI Ta COPTYBaJIbHI CTOJIH.
KoHBeepy Takoro THUIy TakoX MOXYTb BHKOPHCTOBYBAaTHUCA ISl MOAMQIKAIll
BIIMOBITHO 710 OaraTh0X TEXHOJOTTYHUX MPOIIECIB, TAKUX SIK CYILIIHHS, OXOJIOKEHHS,

€KpaHyBaHHS 1 T.1.

Pucynox 1.2 - KonuBasibHHI KOHBEED

JIiH1iHUNA KOHBEEP BUKOPUCTOBYETHCS JUIsl OOpPOOKM HeaOpa3MBHUX CUITyUUX
MarepiaiiB, BaHTAXHUN MaTepial iae 1o BepTukandi abo B KomOiHamii 3
TOPU30HTATFHUM Ta BEPTUKAIBHUM HUIIXOM. BiH OoTpuMye CBOIO Ha3By BiJ TOTO
dakTy, 10 MaTepiay BUBAHTAXKYETHCS 3 BiIep MiJ AI€I0 CUIU TOKIHHS (pucyHOK 1.3
a). JIiHIiHUN KOHBEEp JIETKO HAJAIITOBYETHCS, TaK SK BIH HE BKIIOYAE OYIb-sSKUN
CUJIOBHM MPUBI/I.

Uepes mpocTuii CKiIalaHHs 1 pO3BAaHTAXEHHST MaTepiany JIHIMHUA KOHBEEP B

nepuary 4epry HpI/IBHa‘ICHI/Iﬁ AJIs1 BUKOPHUCTAHHA B THX BHUIIaJIKaxX, KOJHW BaXXJIMBC
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3HAaYEHHS Ma€ BUBaHTa)XCHHs a00 pO3KIIaJaHHs MaTepiaiy, [0 TPAaHCIOPTYEThCs. Bin
TaKOX MIIXOIUTH JJISl MIMAaTKOBUX MaTepiajiB MIOJ0 BETUKUX €EMHOCTEH Ta 6aratbox
IHIIIMX 3aCTOCYBaHb, /¢ 0aKaHO MOPIBHSIHO €KOHOMIYHE 00JIaHAHHSI.

[leii KOHBeEp CKIANAETHCA 3 YACTHMH 3 MOAM(PIKOBAHUMH V-MOAIOHUMU
KOBILIAMHU, >KOPCTKO BCTAHOBJIICHUMM Yepe3 PEryjspHi MNPOMIXKKH MIXK JIBOMA
JAHIIOTAMU CTaJIEBOIO POJIMKOBOTO JIAHIIOTA 3 JIOBIMMM KPOKOM, J€ pPO3TalllOBaHI
OYXKKA 31pOYOK Y BIAKPUTHX K0J00axX abo 3aKpUTHX OOOJIOHKAX, K 1€ BU3HAUCHO
BUMOTaMU MOHT&Xy. 3aBaHTaXEHHS MoOKe OyTH BHUKOHAaHa 3a JIONIOMOTOIO
3aBaHTaXyBaJILHOTO Bijipa, abd0 K MaTepiay MOxe OyTH MOJAaHO B KOHBEEP B OyIib-
AK1{ TOYL B3/I0BK OUIbIII HU3bKOTO TOPU30HTAIBHOTO XO/y - B OCTAHHBOMY BUIIAAKY
BiJIpa JIIIOTh K CKpPEOKH, ITOBXaIOTh MaTepiaji BOepe. Y KyT, 1€ BiH MEPEHOCUTHCS
HABKOJIO BUTHYTOI'O *0Ji00a SIK MOKa3aHoO Ha MamoHKy 1.3, 0. Ha BepTukanbHuX
XOJIOK 111 MamuHa QYHKIIOHYE (K 3BHYaiHUIM KOBIIOBM eneBarop. Ilicms
JIOCATHEHHSI BEPXHbOTO KyTa KOHBEEpHA JIiHIS 3HOBY NpUIMae TOPU30HTAJIBHE
MOJIOKEHHS, a BIJpa MPalol0Th SIK CKpeOKHU. MaTepian yTpUMY€eTbCs BiJl BAHTaXYy B
KyTKy 3a JIOIOMOTOI0 CIIeIalbHO CKOHCTPYWOBAHMX BHUTHYTHX >KOJIOOIB.
BuBanTa)keHHS 3 KOHBEEpa MO>KHA BUKOHYBATH JIMIIIE HA TOPU30HTAIBLHUX MPOTOHAX,

JIe OTBIp MPOXOUThH Y JHI KOPHUTA.

a) -JIiHIHUI KOHBEEP 0) - [IpuHIMT pOOOTH KOHBEEPA

Pucynox 1.3 — JliniiiHHi1 KOHBEEP Ta MPUHIIUI HOTO poOOTH

[TaneTHUIT KOHBEEP CKIIANAETHCS 3 OAHOTO a00 TBOX HECKIHYCHHMX JIAHIIIOTIB,

10 MMPUBOJAATHCA B A0 JBUTYHOM, Ha SIKUX PO3TalIOBaH1 CKpeOKH abo MOJbOTH IS
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MepEMIIIIEHHST MaTepially MO JOBXHHI B3IOBX HEPYXOMOTo kojoba (pucyHokl.4).
Marepian, 1Mo MOJAEThCS 10 IILOTO >K0JI00a, MPOXOAUTH Yepe3 MOro CKpeOKH Mo

JIOBXHHI BUITYCKY a00 3K0J71001B TPOMIKHUX PO3BAHTAXKYBAJIBHUX KJIallaHIB.

Pucynox 1.4 - 'opu30HTaJIbHUN MTaJIETHUN KOHBEEP

Martepianu 115 3aBaHTaXEHHS LIbOTO KOHBE€Epa MOBUHHI OyTH 3pyYHUMHU AJIs
MOJIaJIbIIIOTO PO3BaHTaXCHHS. HHWHI KOHBEEpH TaKOro THUIY CTald 3pYYHHMH B
eKCIUTyaTalii, aJke OyKBaJbHO BYOpa KOHBEEPH, SIKI BUKOHYBAJIM 3aBJaHHS
MEPEBE3TH BAHTAX 3 OJIHIEI TOUYKM B 1HIIY, CTAJd MOJAEPHI3yBaTUCA 1 Tenep cdepu
3aCTOCYBaHHS Ta BHUKOPHCTAHHA CTaJld 3HA4YHO mupmuMu. [laneTHi kKoHBeepu
BUKOPUCTOBYIOTBCA IS TOPU3OHTAIBHMX a00 MOXWIMX OO0'€KTIB 1 dacTo

BCTAHOBIIIOIOTHCS TaM, /1€ KyT HaxXuIly NOPIBHSHO MaJIUM.

1.2 CtpiukoBi KOHBe€PH 00J1aCTh 32CTOCYBAHHS

CTpiukoBI KOHBEEPH BUKOPUCTOBYBAJIWCA TMPOTATOM  JIECATUIITH  JJIs
TPAHCIIOPTYBaHHS 00'€MHMX Ta OAMHUYHUX BaHTaXXiB. BOHU JOBEIM CBOIO HIHHICTD Y
BEJIUKIM 00J1acTi, TOMY 1[0 YCTAaHOBKA CTPIYKOBOTO KOHBEEPA MOXKE OyTH aIanToBaHa
JUTSL 3a/I0BOJIEHHSI IPAKTHUYHO BCiX yMOB. [lonuTt Ha Bci MozepHi3alito MOTYKHOCTI Ta
30UIBIICHHS. JOBXUHU TPAHCIOPTYBAHHS IPHUCKOPUB PO3BUTOK TEXHOJOTIN
CTPIYKOBOTO KOHBEEPA, IO MOYATOK PO3POOISETHCS HOBI MaTepiayid Ta TECTYIOTHCS
HOBI CHCTEMH TpPaHCHOPTYBaHHS, OCOOJMBO Ti, SIKI BIUIMBAIOTh HAa HABKOJUIIHE
cepenouie. KoHBeepHa cTpiuka Biirpa€ OCHOBHY POJIb Y BCIM CUCTEMI 1 Ma€ JOJIaTH

YHUCIIEHH] Ta PI3HOMaHITHI HaBaHTakeHHS. Ha monmaTok 10 11poro, KokHa mpodiema
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TPaHCTIOPTYBAHHS Pi3HA 1 BUMAarae peTeabHOro IJIaHyBAaHHS Ta BUOOPY MPABUILHUX
CJIEMEHTIB JUIsl JOCATHEHHS ONTUMAJbHOTO TPAHCIOPTYBAaHHS EKOHOMIUYHUM
criocobom. KoHBeepHa cTpiuka - Halopoxya 1 HalMEHII Mil[Ha YaCTHHA KOHBEeEpa.
[TpoTsirom po6oyoro mpoiiecy KOHBEEpa, HABaHTAXKYBaJIbHUI €(PEKT 3 XapaKTepHUM
HoMy CTaHOM 1 pO3MIpOM, IO BIUIMBAa€E Ha MOro mosic, poOUTh POOOTYy MOSICY B
HaIpYy>KEHOMY CTaHi. [CHye KuJIbKa BUJIB TUIOBHUX MOIIKO/KEHb PEMEHsI KOHBEEpPA:
poboua MOBEpXHs Ta Kpai 3HOCY, yAap, pO3pPUB Ta JIYIICHHS, BUKIWKAHI BILTHBOM
BEJIUKMX YACTMHOK pyId. 3a EKOHOMIYHUMH pO3paxyHKaMud BUTpaTH Ha
TPAHCIIOPTEPHY CTPIUYKYy CTAHOBJATH IIOJIOBUHY BapTOCTI BCHOTO OOJIaJIHAHHS
KoHBeepa. OTKe, BUOMpAOUW BIJAMOBIAHY CTPIUKY BIAMOBIIHO 0 YMOB je Oyie
BUKOPUCTOBYBATUCS KOHBEEP, 1€ JO3BOJIUTH TMOKPAIIUTA OOCIyrOBYBaHHS Ta
poOouHMii rporec HeOOXITHUN AJI MTPOJIOBKEHHS TEPMIHY CIYKOM pEMEHs, a TaAKOX
3HM3UTH BUTPATH Ha 3aMiHy KoHBeepa. KoHBeepHa cTpiuka Mae J1Ba BUJIU: TYMOBUIA
pPEMiHb Ta IMJIACTUKOBHM peMiHb. [ 'yMOBUH peMiHb 3a3BHUal MAXOAUTH JIJIs1 pOO0YOT0
Matepiany temneparyporo Bix -10°C mo +40°C, matepianu nonan +50°C HE MOXKYTh
MIEPEBO3UTHUCS, OCKIJILKM 3HUKHE €JaCTUYHICTh peMeHs. Skmo Temmeparypa Oyie
HAJTO HU3BKOIO, TO PEMIHb CTAHE TBEPAUM 1 MaTUME TPIIIMHKA. BornecTiiikuii peMiHb
CJI1J1 BAKOPUCTOBYBATH TO/I1, KOJIM Temmieparypa Buie + 90° C, B TOM yac K XOJI0IHUN
MOSIC BUKOPUCTOBYETHCA MpH Temmepartypi Big -15°C o -55°C.

Peminb Mae WIIMPOKHII CHEKTp 3aCTOCyBaHb Yy pealbHOMY XKUTTI. BiH
CKJIQJIAEThCSl 3 TIOSICHOI CEPIIEBMHU 1 TyMmy, IO TMOKpUBa€. Sapo pemeHs € Horo
KapKacoM, BOHO BHKOPHUCTOBYEThCS JUIsl BUTPUMYBAHHS  HaBaHTa)KCHHS,
MPOXO/DKCHHS TATOBOTO 3yCHJUIA Ta BUTPUMYE yAapHY cuily. SIapo pemeHs M0
CKIIQJAEThCS 3 IIapiB MOKPHUTOTO IMOJOTHA MOXKe OyTH 3poOJeHui 3 TKaHWH, SIK
0aBOBHA, BiH1JI, a00 HaBICHE MOJIOTHO, 400 HABITh MOXKE OyTH BUTOTOBJICHUMN 3 OUIBII
MIIIHUX MaTepiaiB.

[ToxkpuTTss TymMu — 1€ HAWOUIBII BAXXJIMBUH MOMEHT TaK SK 3aXHCHHM IIap
peMeHs, (QYHKIIS SKOro TMOJIArae B TEPEHIKOJAl MOSIBU B CEpPACUYHHMKA PEMEHS,
3HOITYBaHHS Ta KOPO3ii, BUKIMKAHUI TPUBAJIOTO TPAHCIIOPTYBaHHs. [IoKpHUTTS TymMu

I[iJ'II/ITLCH Ha YaCTHHH, BCPXHE IIOKPUTTA Ta HUIKHE IMOKPUTTA. BerHSI IMOKpHBaro4a



14

rymMa — IIe Hecy4a IMOBEPXHA, sSKa KOHTAaKTye 3 MEpelaloyuM MaTepiajoM, HOro
TOBIIMHA CTaHOBUTH 2-6 MM. HWKHE MOKPUTTS — 1€ MOKPUTTS, 11O KOHTAKTYy€E 3
OTIOPHUMH HATSHKHUMHM MEXaHi3MaMu, ii TOBIIMHA CTaHOBUTH 1,5-2 mm. [lokpurTs
TYMU JIBOX O1YHMX OBEPXOHb PEMEHS HAa3WBaIOTh KPAaHOBOIO T'YMOIO, sIKa Ma€ BUCOKY
3HOCOCTIMKICTh, OCKUIBKH O19H1 TOBEPXHI JIETKO 3HOIIYIOThCA. [1macTMacoBuit peMiHb
€ MacCJOCTIMKUM, KUCIOTOTPUBKUM 1 JYXKHO CTIMKUM. SIIpO TUIACTHMKOBOTO MoOsica
peMeHs sIBJsie COOO0I0 TNIOCKUI CTPIYKOBUH B'sI3aHUN MaTepial 13 CyMIMIIIIO BIHUTY Ta
06aBoBHM. [IBX mjacTUK BUKOPUCTOBYETHCS SIK MOro MOKpHUTTSA. TBepaa TKaHWHA
KOHBEEPHOI CTPIYKM Ma€ MPOCTHI BUPOOHUYUM MPOIEC, BUCOKY MPOIYKTUBHICTH,
HU3bKI BUTPATH Ta MaJIO IIyMHICTh. [11acTUKOBHI peMiHb 3a3BUYail BAKOPUCTOBYIOTh
y XIMIYHHUX MIANPUEMCTBAX, MA3EMHUX IAXT TOMIO. J{JIs 3py4HOCTI BUTOTOBJICHHS Ta
TPaHCIOPTYBaHHSI KOHBEEPHOI CTPIYKM 3a3BUYaAl X BUTOTOBIISIIOTH Y JOBXHUHY 100-
200 M, MO>KHa BUTOTOBUTH J[BI CTPIYKU Ta 00'€HATH X, KOJM I OyJe HEOOXI1THO.
['yMoBuii peMiHb Ma€ MEXaHIYHE 3'€ITHAHHS, TAKOK HE BUKJIFOYEHO Tapsiyi Ta XOJO IHI
BYJIKAH130BaH1 METOJM 3'eqHaHHs. [lmacTMacoBuil peMiHb Ma€e MeXaHIYHE 3'€THAHHS
Ta TUiacTu(dikoBaHe 3'eMHaHHSA. MexaHiuHe 3'€JHAHHS 3HIMHE BOHO IIKOJWTH JIJIS
CepJIeYHUKA peMEHsI, a €()eKTUBHICTb MIITHOCTI 3'€THAHHS HU3bKA 1 CTAaHOBUTH 25% -
60%, TepMiH CITyKOH MaJlii, 1 CyrJ00M MOMIKOKYIOTh TOBEPXHIO IIKiBa, KOJIH BOHU
OPUXOJATh B KOHTAKT. MeXaHIUHe 3'€JHaHHS YacTO BUKOPUCTOBYETHCS HA KOPOTKIN
BIJICTaHI a00 PyXOMOMY CTPIYKOBOMY KOHBeepi. BynkaHizoBaHe (macTu(iKOBaHE)
3'emHaHHA He3HIMHE. BiH Mae mepeBaru BeNWKOi 3AaTHOCTI, IO TEPEHOCHTH,
JIOBFOBIYHICTh, BIJCYTHICTh IOIIKO/KEHb TMOBEPXHI IIKiBa, BUCOKA €()EKTHUBHICTH
3'ennanHs (60% -95%). IcHye psii MpakTUYHUX MPaBWI, HIHHOCTEH Ta JOCBITY, SK1
MO’KYTh OyTH KOPUCHUMH Ha eTalll rianyBaHHs. Lli npaBuia npusHadeHi 11l HaJaHHs
JIOTIOMOTH OTIepaTopaM, iHKEHEpaM Ta MPOEKTYyBAJIBHUKAM Ta JO3BOJISAE€ 3UUTYBATH
eneMeHTapHi gani. KpiM TOro, € HH3Ka IHCTPYKIH, SKi JO3BOJIAIOTH TOYHO
pPO3paxoByBaTH M MEPEBIPITH MEXaHI3MHU BCTAHOBJICHHS, sIKI BIUTMBAIOTH HA pOOOTY.

VY MaitdyTHhOMY BCe O1IbIIIE 1 OLTbIIIE BAKOPUCTOBYBATUMETHCSI KOMIT'IOTED IS
pPO3paxyHKIB 1 BU3HA4YEHHS PO3MIPIB CTpiukoBUX KoHBeepiB. [Ipu 1mpomy dyacta

KOpeJIsllisi KpUTEPiiB OIIHKHU O1jbIe He Oy/ie. 3aCTOCYBaHHS CTPIYKOBOT'O KOHBEEPA €
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JI0C1 aKTyalbHUM, aJKe Ha BIAMIHY BiJ IHIIMX KOHBEEPIB MOro poOOTa HE 3aJEKUTh
BiJl HABAHTXKEHHS Ta PO3BAHTAXKEHHSI, TOOTO MIPOIIEC MOYKHA Ha3BaTH O€3MepPEPBHUM.
Ha nignpuemcTBax, e TpaHCIOPTYBaHHS OTpedye Oe3MepepBHOTO PEKUMY POOOTH,
TaKUi KOHBEEP HAUOUIBII MAXOAAIIHI. B OCHOBHOMY Takuii KOHBEEp MPU3HAYCHHIA
JUISL CUTIKMX MaTepiaiiB, MIHEpaJbHUX Py, NajauBa 1 T. 1H. KpiM 1poro, cTpiukoBuii
KOHBEEP 37aTHUN TPaHCIIOPTYBAaTH BaHTaX HA BEJMKI BIJICTaHi, MOro BIIMIHHOIO
pUCOI0 € TPOCTOTa KOHCTPYKIIN, HaAIMHICTG B eKCIUTyartalii, Heaopore
eHepro3ade3leuyeHHs] Ta JelieBa BapTICTh BUTpAaTHUX MatepiamiB. CTpIYKOBHIMA
KOHBE€EP TAKOK MOKE MaTH KPUBY JIOP1XKKY 3 PO3BOPOTAMU B TOPU3OHTAJIbHIN 00J1aCTI
3 MmadoMaMyd Ta 3HWKEHHAMH Y BEPTUKAJIbHIA IUJIOMIMHI, JUBJISYHCH SIK
po3TanioBaHuil pesbed, MpoTe Ay’Ke BaXKKO BCTAHOBUTH Ha/IIMHE KPITIJICHHS CTPIUKU
B MICIISIX, JI€ € HEPIBHICTh. 3aJIEKHO B cpepH 3aCTOCYBAHHS TAKOTO KOHBEEpPA MOTO
JIOBJKMHA, IMpHUHA OyJie BU3HAYATHUCS 3a MPU3HAYECHHAM. AHali3 poOOTH JOBOJUTD,
[0 TPAHCIIOPTYBaHHs BaHTaXiB Bij 8-30 MJIH. TOH Ha pIK Ha aucTaHIio 10 120 kM
BUT1JIHIIIIE, HI’K BUKOPUCTOBYBATH aBTOMOOLIb a00 OyAyBaTH 3aJII3HUYHY JOPOTY, 1€

JIOBOAUTH JOMIIBHICTh BUOOPY CTPIYKOBOT'O KOHBEEPA 3 EKOHOMIYHOT TOUKH 30DY.

1.3 IlpuHIUN po0OTH CTPIYKOBOr0 KOHBEEPA TA HOI0 TEXHIYHI XapaAKTePUCTUKH

CtpiukoBUli KOHBEEpP CIHYKUTh JUIsi O€3MEepepBHOTO TPAHCIIOPTYBAHHS
MatepiaiiB  pi3HUX po3MipiB o0'ekta Ta Baru [3]. Ha BigMiHy BIig 1HIIMX
TPAHCTIOPTYIOUMX MAIIUH, CTPIYKOBUN KOHBEEP € JIETKUM B OOCITYrOBYBaHHI 1 OLTbII

CKOHOMIYHUH, TOMY BiH TaKui IOMYJISIPHUN Y IpoMHCIIOBOCTI (puc. 1.5).
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o) B)

Pucynok 1.5 - CtpiukoBuii KOHBE€EP

CrpiukoBuii koHBeep (puc. 1.5) sBisie co00I0 HECKIHYEHHY CTpIUKy 6, 110
OXOIUTIOE TPUBILAHUN 8 1 HaTsLKHUM S5 Oapabanu. Ilpu oOepraHHI TPHUBIIHOTO
Oapabana 8 crpiuka 6 TpUBOAUTHCS B pyX. JJist 3amo0iraHHs TPOBUCAHHIO CTPIUYKU
BCTAHOBIIOIOThCA BepxHi 7 Ta HmwkHl 10,11 ponukoonopu. Bemyuuii Oapaban
oOepTaeThes BiA aBuryHa 14 dyepes pemaykrop 13. st 30UTbIIIEHHST KyTa OXOIUJICHHS
npU3HAaYeHUN BiAXWstounid Oapaban 9. Jlnga mnomnepemkeHHs CaMOBUIBHOTO
3BOPOTHOIO PYXY CTPIUKH MICJISI 3YITMHKY PUBIJT KOHBEEPA 00JIaTHYIOTh TaIbMOM 15.
VYci ckitaioBl OTMHUII KOHBEEPA MOHTYIOTHCS Ha pami 12.

[Ilo6 yHUKHYTH TPOBUCAHHA CTPIYKM MDK POJIMKOONOpaMHU, a TaKOX
30UTBIITUTH TATOBE 3yCHILIS, CTpPIYKA MOMEPEIHbO HATITYETHCS 3a JIOMOMOTOIO
TBUHTOBOTO (MpW HE3HAYHIA JOBXKWHI) a00 BAHTAXKHOTO (MpU 3HAYHIA JOBXKHHI)
HATSHKHOTO MPUCTPOI0. BaHTaKHMI HATSHKHUM MPUCTPIN CKIIAJA€eThes 3 Bi3Ka 4, Ha
SKOMY BCTAaHOBJICHO HATsSKHUUW Oapabad 5, BaHTaxy 1, kaHaTa 3 Ta BIIXWISIOYMX

OJIOKIB 2.
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[IpoyKTUBHICTH CTPIUKOBOTO KOHBEEPA 3aJCKHUTh B IMMPUHU W TMIBUIKOCTI
CTpi4uKH, (GOPMHU TpacH, BUAY MaTepiaily, 0 TPAHCIIOPTYETHCSA, Ta JICKUTD Y ITUPOKHUX
Mexax — BiJl ACKIJTBKOX JIECATKIB IO TUCSY TOH 3a TOAUHY.

CTpiuKkOB1 KOHBEEPH, SIKI BUITYCKAIOTHCS CEPIMHO, MAIOTh IHUPHUHY CTPIUYKHU JI0
2 M Ta MBHUIKICTh PyXy Bia 1 10 3 m/c.

TexHiyH1 XapaKTePUCTUKHU:

* Jly>ke Xopolia MilHICTh Ha PO3TATYBAHHS Ta TOIOBXECHH.

* Brucoka TepMOCTIHKICTb Ta €1aCTUYHICTD.

* Bucoka MIIIHICTh Ha PO3PUB Ta 3CYB.

 Xopolill XapaKTEPUCTUKHU A0 CIIPOTUBY CTUPAHHS.

1.4 Cuiu NpUCKOPEHHS TA raJlbMyBaHHA VISl CTPIYKOBOI0 KOHBe€Epa

JlochipkeHHsT CUJI IPUCKOPEHHSI Ta TajJbMYyBaHHS HEOOX1JIHE Ul HACTYIMHHUX
MPUYMH: Halmpyra peMeHs - €KOHOMIYHICTh KOHCTPYKUII JUKTY€ BUOIp peMeHd 13
MIIHICTIO KapKaca mobJn3y HOpMaIbHUX poOounx Hampyr. OTxe, J0JaTKOBI CHUJIH,
BIJl MPUCKOPEHHS a00 yMOBUIbHEHHS, MOXKYTh MPU3BECTU 0 NEPEHANPYTH PeMEHs
a00 MOoro CKOpOYEHHsI, OCOOJIMBO AKIIO BUKOPUCTOBYIOTHCA MeXaHI4Hi 1ii. Xoua 115
npoOJjieMa, MIBHJIIE 3a BCE, ICHYE IO BIJIHOIICHHIO J0 PEMEHs KOHBeepa. IcHye
MO>KJIUBICTh IEPEHANPYTH Ta IHIIUX OT0 MEXaHIYHUX KOMIIOHEHTIB, TAKUX SIK IIKIBH,
Bayu, OyHKepu Ta iH. (puc 1.6).

BepTukanpHa mIOmMHA BEPTUKATBHUX KPUBHX MOXE 3YCTpiuaTHCS JIBi
npobiemMu. Y pas3l yBITHYTHX KPUBHUX (/i€ LIEHTP KPUBU3HU JICKUTH HAJl CTPIUKOIO),
SKIIO K HATAT peMeHs Oyze 3aHaATO BEJMKE IMiJT 9ac MyCcKy, peMiHb Oye migHIMaTu
HATSDKHI POJIUKH, 1110 TPOBUCAIOTH. 7151 11bOT0 HEOOX1THO MTpOaHaTi3yBaTH MPoOIeMy
I0JI0 TOBHOTO, YACTKOBOI'O HABAaHTA)XEHHA. Y pasl OMYKIIHUX BEPTUKAIBHUX KPUBUX
(1e HeHTp KPUBU3HM JISKUTH HIKYE 32 TOAC), TAKOXK € MOXKIMBICTD MEPEBAHTAKUTU

NIEBHI HATSXKHI POJIMKH.



18

Takeup on return run or at tail pulley

a, KOHBEEP 3 OITYKJIOK CTOPOHOIO 0, KOHBEEP 3 YBITHYTOIO CTOPOHOIO

Pucynok 1.6 — Cxema KkoOHBeepa B HAXUJI1

YMoOBHM 3aBaHTaxkeHHs Ha mosicl. CTPIYKOBHII KOHBEEpP MOXE IMpaIlOBaTH B
HOPMAJILHOMY PEXHMI IIiJi 4Yac 3YyNUHKH a00 3amycKy, SKIIO0 BIH TOBHICTIO
3aBaHTaKeHUI a00 mopoxHiil. OfHaK 1€l YMOBH MOXE HE JOTPUMYBATHUCS, SIKIIO
TUIBKY YaCTUHU KOHBEEPA 3aBaHTakeH1. OTKe, KOHBEEpP Ma€ aHAII3yBaTUCS 32 PI3HUX
YMOB 3aBaHTakeHHs. Hampukiaza, Koqu CTpiUKOBUN KOHBEEP Ma€ YBITHYTY KpPHBY,
KpUTHYHA YMOBA MyCKY MOK€ OyTH MIIHOM peMEHs Ha KpUBIH M1 Yac IPUCKOPEHHS,
OCKIIBKM TIepedHs YacTWHA pPEMEHS VYBITHYTOI BEPTUKAIBHOIO  KPHUBOIO
3aBaHTAXYETbCA, a pelita pemeHss Hemae. lle moxke OyTM HempaBWIBHUM, SIKIIO
KOHBEEDP € pEreHEPATUBHUM. Y TaKUX YMOBAX MOTPIOHUI peTENbHUN aHaMI3.

VY Miclsx 11e € cucTeMa CTPIYKOBUX KOHBEEPIB, 110 MIEPEXOATH BiJl OJHOTO J0
1HIIIOTO, TIOYaTOK a00 3yMUHKA TOCHIIOBHOCTI, 3aBXIU € HEOOXITHOI YyMOBa
po3TanryBaHHs. SIK MPUKIA, MOSC 3 AyXKE TOBIMMHU IICHTPAMHU MOXKE TIEPEHOCHTUCS
Ha MOsIC KOPOTKUX IIEHTPIB, 1 B IIbOMY BUIAAKY Yac, HEOOX1THUMN JJIs1 yIOBUTHHEHHS
JIBOX TOSICIB MOBUHEH OyTH, OYEBHJIHO, CHHXPOHI30BaHUI, HE3BAXKAIOUM HA TE, 11O
MOTPiOHI BIMIHHOCTI B TaJbMIBHHX 3yCWJUIAX. [IpoTsroMm mepiomy MPUCKOPEHHS
MoTpiOHA Taka caMa CHHXPOHi3allid. Y Oyb-IKOMY pa3i HaC/iJIKK MOTaHOTO aHAJI3y
Ta 3a0e3MeueHHs HEHAJIECXKHOTO KOHTPOIIO TpHW3BeAC [0 HAKOMWYEHHS Ha
nepenaBajgbHIi TOYIl HACHIAKOM OyJe pyHHYBaHHS MEXaHI3MIB Ta MOSCY, a TaKOX

HECIIPABHICTh y pOOOTI CHUCTEM KOHBeepiB. Po3moyaTuii pyx mij yac 000X IUKIIIB
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MIPUCKOPEHHS a00 YNOBUTHLHEHHS, JIe MPOTHUBATOK0 BUKOPHUCTOBYIOTh OYKCHUD, PYX Ha
nigiioM Moke OyTH HETOCTAaTHIM, SIKIIO HE BPaxOBYBAaTH HIBUAKICTh. [HXKeHep mpu
NPOEKTYBaHHI TOBUHEH BPaXxOBYBATHU K TPUBAIICTh PyXY, a i MBUAKICTb, OCOOJIUBO
y BHUMAAKaX, KOJM 3adisHI TiApaBIidHI, €JICKTPUYHI YA ITHEBMATHYHI CIEMCHTH
ynpaiiHHs. [LIBUaKICTh 3amycKy Ta BCTAaHOBJIEHHS! MOKE BIUIMBATH HA MaTepial, 10
OPU3BOAUTE 10 YMOB. OUEBHUIHO, JIEAKl MaTepialii MOXKYTh OyTH OLIbII €(EeKTUBHO
nepeBe3eHi abo0 TMOBLIbHINIE, HDK 1HIN. Hampuknaa, sSKmo MTOBUIBHHMA pyx
CTPIYKOBOTO KOHBEEpA 3 TPaHYJIbOBAHOKO 3aJII3HOIO PYJOI0 TMPHUIIMHEHO 3aHaATO
IIBUJIKO, MaTepiajl MOXKE MOYaTh CKOUYBATHUCS MTOBEPXHEIO CTPIUKHU 1 MIPU3BECTU J0
HAKONMMYEHHS B TOYIl PO3BAaHTAXCHHA. AHAJIOTIYHO, 3aHAATO IIBHIKHHA 3aIyCK
HOXWJIOTO PEMEHS MOXKE IPHU3BECTH JO0 BIJKOUYBaHHA Marepiany Haszana. bes
HAJIC)KHOTO aHaJi3y MyCKy a00 3yMUHEHHS CUJT HACTIAKOM Oy/ie Te, 110 HATST peMEeHs
MO’K€ BIIACTH JI0 TOYKH, B SKOMYCh MICIl Ha JIiHIi, 1€ MOSIC CKOPOYYBATUMETbHCH.
Harnpukiaz, nosic 31 3HWKEHUM B1JI KIHIISI XBOCTA 1 HAXWITY Ha TIEPEIHIO YACTUHY MOKE
OyTH 3aBaHTa)K€HA TIIBKU Ha XBOCTOBUI KiHEI[b. SIKIIO rallbMyBaHHS 3aCTOCOBYEThCS
Ha TOJIOBHOMY IIIKIBI, TOSIC MOXE MaTdh HYJIbOBY HAmpyry abo HaBiTh JesKe
ocyiabJIeHHsI Ha CTOpOHI, 10 Hece. OYeBUIIHO, 1O pe3yiabTaToM Oyae nucOanaHc
HAaBaHTA)KEHHS, 3aILTyTaHICTh, BTpaTa BUPIBHIOBAHHS 1.T. 1.

30611 skuBNIeHHA. Y pasi 30010 KUBIICHHS CTPIYKa BPEIITI-PEIIT MPUTTUHUTD PYX
yepe3 TepTs. 3aJIeXKHO BiJl yMOB 3aBaHTAXEHHS HEOOX1IHUI Yac Ha 3yITMHKY KOHBEEpPa
MO>Ke OyTH Pi3HUM, OCKUTBKH CHJIM TEPTS MOXYTh OyTH JOBIUMH a00 KOPOTKUMU. Y
pa3l 3MEHIIECHHS PEreHEPATUBHOTO CTPIYKOBOIO KOHBEEPA, BIH MOXKE IMOBHICTIO
PO3BAHTAKUTUCA. Y CHCTEMI CTPIYKOBUX KOHBEEPIB, MOXJIMBO T€, 110 MaTepiall y
NyHKTax nepenadi Oyae 3aBaHTaxkeHUd. OTxke, BaXKIMBO TE, [0 KOHTPOJIbOBaHA
3yMUHKa y pa3i 30010 ®KUBJIEHHS AyXke BaxiuBa. Koy ranbMyBaHHS 3A1HCHIOETHCA 32
JIOTIOMOTOI0 TajbMa, BUHUKAE HATAT PEMEHS BiJ[ CHJIM TajlbMyBaHHS, TPOTHUBATOIO
1bOMy OyJe 3BOPOTHUN HampsSMOK pyxXy pemeHs. Hampukian, sKmo mnpuBia
3HAXOAUTHCS HA TOJOBHOMY KIHIII TOPU30HTAJIbHOTO a00 MiAMOMHOIO KOHBEEPA,
MOTYXKHICTb MEPEAAETHCS BiJl MPUBOIHOTO IITKIBA O CTOPOHU peMeHs, 1110 Hece. [Ipu

FaJIBMYBaHHi 3 TaJIbMOM, HiI[KJ'IIO‘ICHI/IM A0 IIPUBOIHOTO IHKiBa, ABUT'YH
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3HECTPYMIIIOETHCS, 3yCHIIIS TallbMa MOKE MepeaaBaTHCs BiJl IPUBOJHOIO MIKiBA J0
3BOPOTHOTO M0sica. ToMy 3aCTOCYBaHHSI TalbMa MOYKE OyTH 3HAYHUM IIOA0 KUTHKOCTI
IpOTUBAr, Mojieieil maiomy 1 po3mipu Bainy. Ock nesiKi IpoOIeMH, IKI BAHUKAIOTh
P MPUCKOPEHH1 a00 YMOBIILHEHHI CHJI, BOHH a00 ITHOPYIOTHCS a00 HEMPaBHIIBHO
OIIHIOIOTHCS. X04a MOKJIMBI 1 1HIII TPYAHOIIII, PO SIK1 HIIUTOCS BUIIIE, TOCTATHI, 11100
BKa3aTy Ha BaXJIMBICTh HAJIEKHOIO MPOCKTYBaHHS Ta aHAMI3Y.

[TpuckoproBanpHi Ta TadbMiBHI CHJIH, IO JIIIOTh HA CTPIYKOBHI KOHBEEP Mif
4yac MOYaTKOBOI'O Ta KIHIIEBOIO 1HTEPBAy OJHAKOBI B 000X Bumajgkax. OgHak ix
BEJIMYMHA Ta 3HAKU alreOpH, 110 PETYIIOI0Th 111 CUJIU, 3MIHIOIOTHCS, SIK 1 3aC00M A1
00poThOU 3 HUMH. [IpUCKOPEHHS CTPIYKOBOTO KOHBEEPA OTPUMYIOThH HIISIXOM OY/Ib-
SAKOTO TIEPBUHHOTO JBHUIYHa, 3a3BHYail €JIEKTPOABUIYH. Pe3ynpTyroui cuin B
TOPU30HTAJIbHOMY KOHBE€Ep] BU3HAYAIOTHCS IHEPUIEI0 IUIIOC TEPTSA; y HNOXUIOMY
KOHBE€EP1, 3a THEPINEI TUTIOC TePTA IUIIOC MIJHOM HABaHTAXXCHHS; Y BIIXUJICHOMY
KOHBEEPI, 32 IHEPIIEIO TUIIOC TEPTSI MIHYC 3HM)KEHHS HaBaHTa)KE€HHA. ['ambMyBaHHS
CTPIYKOBOIO KOHBEEpPA OTPUMYIOTh 3a JONOMOIOI TaJlbMIBHUM MEXaHI3MOM.
OTpumaHi CUITU TOPU3OHTAITLHOMY KOHBE€EP1 BU3HAYAIOTHCA 32 IHEPINIEI0 MIHYC TEPTS;
y MOXWJIOMY KOHBEEpi, 32 1HEPLIEI0 MIHYC TEpTs MIHYC MIIAOM HaBaHTaXEHHS; Y
BIJIXMJICHOMY KOHBEEPI, 32 1HEPIIIE€I0 MIHYC TEPTS TUTIOC OMyCKaHHS BaHTaxXy. SIKIIo
KOHBEEpP MICTUTh KUIbKa YaCTWUH 13 PI3HUMH (TMO3UTUBHUMHU YU HETAaTHBHUMH)

CXHWJIaMH, MO’KE€ BUHUKHYTH KOMOIHAIlISl LIUX YMOB.

1.5 MonTa)k Ta 00C/IyTOBYBAHHS CTPIiYKOBOI0 KOHBEEPa

[Tin gac mpoBefeHHS MOHTXXHHX POOIT CTPIYKOBOTO KOHBEEPA PO3TIISTHEMO
Tak. Pama cTpiukoBOTO KOHBEEpa BCTAHOBIIOETHCS 3 TOJIOBHOT YaCTHHU PaMH, 32 KOO
HIyTh BCl HACTYIHI MEXaHI13MU 10 MOPSAKY, OCTaHH1HM - XBocTOBH Kap. [lepen Tum,
AK pama Oy/e BCTAHOBJICHA, ICHTpPajbHA JIHIS TMEPEMIMIAEThCI B3J0BXK BCHOTO
KOHBE€PA, OCKUIBKH MIITPUMKA HEHTPAIBHOI JIIHIT KOHBEEPA KOJITHEAPHOIO € )KUTTEBO
BOXJIMBOIO YMOBOIO 3a0e3NedyeHHs] HOpMaIbHOI poOoTH pemeHns. OTxe, BCl HOTo

CeKIIli MOBUHHI OYTHU BUPIBHSIHI, KOJIM BCTAHOBJIIOETHCS ToNMycTUMa oxudka + 0,1 mm
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JUIs OJHOTO METpa MKOHBEEpa 1 JJii BChOIO KOHBEEpA, a AOMYCTHMa MOMUJIKA
nmoBuHHA OyTH oOMexeHa 35 mMm. Konm kokeH po3nii 3adikcoBaHO 1 BCTAHOBJICHO
KOHBEEpP MOYMHAE 3'€THYBATHUCH.

BceranoBnenHs mpuBogHOro mpuctporo. Komm  mpuBimHMNA  TIpHCTpid
BCTAHOBJICHUH, Bajl TPAHCMICIi KOHBEEpAa MOBUHEH OyTH MNEPHEHAMKYJISIPHUM [0
IIEHTpaabHOI JiHIT KOHBeepa. LleHTp mnpoBiAHMI IIKIB MOBUHEH 30iratucs 3
IIEHTPAIBHOIO JTIHIEIO KOHBEEPA, a BICh PEAYKTOpa Ma€ OyTH MmapasiesibHa OCi IPUBOTY.
TuM gacom, BCl OCi Ta IIKIBU MarOTh OyTH BCTAHOBJICHI Ha piBHI. BiamoBigHO 10
IIMPUHU KOHBEEpPAa TOPU30HTaIbHA MOXHOKA Ocl MOoBMHHA OyTH B niamas3oni 0,5-
1,5wmm. Ilig 4Yac BCTaHOBIEHHS NPHUBOJHOTO MPUCTPOIO MOKHA BCTAaHOBHUTH
HaTsOKHUM  mpuctpid. KoricHa BICh HATSHKHOTO MPUCTPOIO TIOBMHHA OyTH
NEepHEeHANKYIISIpHA HEHTPANbHIH JIIHII KOHBEEPA.

BceranoBnenns ponukis. [licns Toro, sik Oyinu BCTaHOBJEHI pama, MPUBIA Ta
PUCTPIN HATATY, MO>KHA BCTAHOBUTH MPOMIKHY PaMKYy JIJIs BEpXHBOTO Ta HUKHBOTO
XOJIOCTOIO0 X0y, 4epe3 sKy CTpiuKa MaTUME YHOBLIbHEHE KPHUBE MOBOPOTY Ta
BIJICTAaHb MK PaMKOIO XOJIOCTOTO XOJy Y BUTHYTOMY Micill Mae Oytu 1/ 2-1 /3 Bin
HOPMAaJIBHOTO poJinka. O0epTaHHs X0JI0CTOTr0 X0y Ma€ OyTH THYYKUM J0 HACTYIHOI
YCTaHOBKH.

OcTaHHsl yCTaHOBKa CTPiYKOBOro KoHBeepa. 1106 mepexkonartucs, Mo cTpiuka
MPOXOJUTH B3JI0BXK IEHTPAJIbHOI JiHII XOJOCTOr0 XOAYy Ta IIKiBa BiJ MOYATKY /0
KIHIISl, TOBUHHI OyTH BUKOHAH1 TPU BUMOTH, KOJIM BCTAHOBJICH1 HATATYBadl, paMKa Ta
mkiBu. [To-niepie, poarkyu NOBMHHI OYTH PO3TAIIOBaHI PSAAaMU NapajeIbHUMU OJIUH
oJIHOMY Ta MiJ1 KyToM. [lo-apyre, BCi IKiBY MOBUHH1 OyTH B Ma3ax 1 mapajeibHO OJUH
10 oaHoro. OcTaHHS CTPYKTypa HECydoi KOHCTPYKLII MOBUHHA OyTH JHINHOIO 1
OiATPUMYBATH KyT Haxuiay. TOMy OCTaHHIO YCTAaHOBKY HEOOX1THO 3pOOWTH TaK IO
KOHBEEpPHA OChOBA JIiHISA 1 TOPU3OHTAIBHE MICIIe MMPUBOJHOTO IIKiBa TIOBUHHI OYyTH
po3TarioBadi B MpoMDKHINA pami. Pama mae Oytu 3akpiruieHa Ha (pyHmameHTi abo
nijo3i. [lpucTpiii mogayi Ta po3BaHTaKEHHS MOKE OyTH BCTAHOBJIEHUH JIUIIIE TO/II,

KOJIM KOHBEEP 3aKPIIJICHUH.
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Po3MimeHHst koHBeepHOi cTpiuku. [1osic moBuHEH OyTH CIOYaTKy pO3TOpHYTUI
Ha HEOJIPYKEHUX POJIMKAX CEKIIii 0e3 HaBaHTa)XKCHH, a MOTIM HAKJIAAaTUCS HA CEKI[II0
BXKOTO HaBaHTAXXEHHsI MICJS TOTO, SIK Mosic OyJe po3MilleHud Ha mikiBi. PyuHa
nebinka po3mipom 0,5-1,5 T romomoske po3MicTuTH peMinb. Ko cTpiuka HaTSITHYTa
1 Mae OyTH 3'€JJHaHAa, IIKIB HATSHKHOTO MPUCTPOIO MOBUHEH OyTH MEPEMIIIEHUM Y
KpalHE TOJIOKCHHS, HATSDKHUH TIPUCTPIA TMOBMHEH OYTH TNEpeMIIeHUH 10
MPUBOTHOTO MPUCTPOIO, & IIKIB TOBUHEH MEPEHTH Y BEPXHIO YACTUHY BEPTHKAIBHOT
oci. Penykrop Ta nBUTYH MOBUHHI OyTH TOTOBI Mepea modaTkoMm 3amycky. Ilicis
BCTAHOBJICHHSI peMeHs HeoOX1IHE MyCKOBE BBEICHHS B eKcIuTyaTalito. [Ipu mycky B
eKCIUTyaTallilo, HEOOX1AHO MNPHUILIUTH YyBary TOMY, YHM € BIJKJIIOYEHHS, poOoua
TeMIiepaTypa, MPUBOJHI JAeTaii, poOOYUi CTaH POJMKIB, PIBEHb KOHTAaKTy MIXK
MPUCTPOEM, IO YUCTHUTh, 1 TIOBEPXHEIO peMEHs. Y CTaHOBKa MOKe OyTH BHKOHAaHA,

TIJIBKU TOA1 BC1 KOMITIOHEHTH OyAyTh MPAIIOBATH CIPABHO.

1.6 O6cayropyBaHHsl CTPiYKOBOr0 KOHBE€Epa

IcHye OaraTo mpuUYMH BIAMOBU pOOOTH KOHBEEpPA, ajie PETYJAPHUN OIS Ta
MOJANbIIl  3alylaHOBaHl MpodiIaKTUYHI O0OCIYrOBYBaHHSI 3aBXIu Habaratro
e(eKTUBHIII Ta MEHII JOpOori, HDK MpoOiit abo pemoHT. CiiJ 3a3HAYUTH, IO
00CITyroByBaHHA KOHBEEPHOI CTPIYKM HE TUIBKM BKIIIOYA€ HAJEKHUU AOIISA 3a
peMEeHeM, ajie TAKOK BKJIKOYAE JOTJISA]] Ta 00CIyTOByBaHHs 00J1aiHAHHS, SIKE BKIIIOUYAE
HATSDKHI POJIMKM, IIKIBH, PEMIHHI OuMIyBadl 1.T.1. OOCIyroByBaHHS CTPIYKOBOIO
KOHBE€Epa B OCHOBHOMY Take X, sIK 1 0y/ib-sike 00JafHaHHS 3 YAaCTHH, 1110 PyXarOThCs,
1 HE3aJIEIKHO BiJl TOTO, HACKUIBKHU T0OpE KOHBEEP CIPOSKTOBAHUM 1 CKOHCTPYHOBAHUH,
BIH BHMaraTUMe€ IUIAHOBOTO TEXHIYHOTO OOCIYyrOBYBaHHS Ta MEPIOJIMYHOTO
oOcityroByBaHH [3].

CyBopuii Tpadik TEXHIYHOTO OOCIYTOBYBaHHS Ta J0OOpE MiArOTOBIICHA
KOMaHJ]a TEXHIYHOTO OOCIIyTOBYBAaHHSI MOXYTh BPSTYBaTH KOMIIAHIIO BiJl BEIMKUX
BUTpPAT HA PEMOHT MPOTATOM poOoTH obnaaHanHa. OyHKIig 00CayroByBaHHs y Oy1b-

SIK1H omepartii BIAMOBIa€ 3a MIATPUMKY MaKCUMaIbHOT MPOYKTUBHOCTI 00J1a THAHHSI
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9H MMOTY>KHOCTI. 3aljlaHOBaHE TEXHIYHE 0OCITyTOBYBaHHS CKOPOYYE Yac Ha PEMOHT Ta
3a0e3neuye epekTuBHY Ta Oe3meuHy poOoTy cucrtemu. lIporpama TexXHIYHOTO
00CIIyrOBYBaHHSI MTOYMHAETHCS 3 YHPABIiHHS Ta IXHBOIO CTaBJICHHS JIO CYBOPOTO
M1aHOBOTO rpadiky. Tak caMo Ba)KIMBHUM AJisl rpadika 0O0CIyroByBaHHS CTPIYKOBUX
KOHBEEPIB € Te, 1110 00CITyTOBYBaHHS IOBUHHO BUKOHYBATHUCS JOOPE MiArOTOBICHUMU
daxiBUAMH, OCHAIICHUMH HAJIEKHUM  BUIPOOYBaJbHUM  OOJIaJHAHHSAM  Ta
iHCTpyMeHTaMu. Ekinaxk oOCIyroByr4oro mepcoHany mae OyTH KBali(iKOBaHUM
MepCOHATIOM, YIMOBHOBAKEHHM 3aKpUBaTH KOHBEEp, II00 3poOHTH HEOOXimHUI

PEMOHT.
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2 O0YMCIIeHHS XapaKTePUCTUK CHJIOBOI0 eJIEKTPONIPUBOAY Ta miadip ioro

eJIEMEHTIB

[TinOip eneMeHTIB Uid €JIEKTPONPHUBOLY OE3YMOBHO BBAXKAETHCS OIHHUM 13
BaXUIMBUX 3aBIaHb IpPU IMPOEKTYBaHHI, aJKE caMe€ BIiJ] HbOTO 3aBICUTUME
€KOHOMIYHICTh Ta pe3yJibTaT Horo poOoTH. 3 1€l MPUUYMHU BaXJIMBO PO3YMITH Ta
3poOUTH aHami3 sIKI eIeMEHTH OyayTh HAWOUIbII ONTHUMAIbHUMH 3 TEXHIYHOI Ta
(b1HaHCOBOT YaCTHHH.

BuBurmMo Ta 3p00MMO aHaii3 3 TEXHIYHOI Ta €KOHOMIYHOI YACTHHH B SIKIM MU
MOMIHSIEMO €JIEKTPONPHUBOJ TOCTIMHOTO CTPyMY HA ACHHXPOHHHWI JBUIYH 13

YaCTOTHUM PETYJIIOBaHHM [4, 5]

2.1 Bulip npuBOAHOTIO ABUTYHA

CrpiukoBuii KOHBe€ep QYHKIIOHYE B MOPSAKY S1, A1 TOCTaTHBOTO TEPMIUHOTO
OamaHCy HOro LMKJI TOBHHEH mepeBuilyBaTH 10 XBWIMH, Il yYMOBa J03BOJISIE

JOTPUMYBATHUCA TEIJIOBOI piBHOBaru (puc. 2.1).

M,

Pucynok 2.1 — Jliarpama y nopsaky podotu S1

Po3paxyemo HailOUIBITY MOTYKHICTD

- “Zf (c-L+H)-10%=

11200009 (1.1 - 114.45+ 13.075) -10°

P 3 MakKcC 0.75 =

= 34.130 kB, (2.1)
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ne K ;- koedimient 3amacy (1.1+1.25);
Q- [IpoayKTUBHICTH KOHBEEPA, T-TO/I;
L- IIpoTspKHICTH KOHBEEPA, M;
H- Bucora migiiomy, m
n- Koedimient kopucuoi aii (0.75+0.85);
c- ExcriepumenTansHuil KoeilieHT, 1o 3yMOBIIIOE BiJl THITY KOHBEEpa Ta HOro
notyxHocTi (1.1+2).

MomeHT Ha Baly ABUTYHA 3 HOr0 PE3UCTOPOM

pl'.' MaAKL —_— j413u — . .
Menarp = 3 e = onaez — 10067 H-m; (2.2)
T My e 3-14940
TyT, Wnp make = 20 = 30 = 98.462 pa,.l:u‘c . (2.3)

N 15 maxe = 940 00/XB — He0OX14HA IIBUIKICTH IS IBUTYHA KOHBEEPA

Po3paxyemMo eneKTpoABUTYH 1 BUOEPEMO BIJIMOBIAHO JI0 KaTAJIOXKHUX JaHUX

M, maxc @ an -3 . .
P,.'J,H-H E ' 1[) * MJB MakKc 2 M?H MAaKC * mﬂ,n H E mﬁﬂ MaKC

Gy mmn
0.5+———
L T

[Tin6bupaemo HeoOXiaumit enekTpomMoTop Tuy AS350V6, TexHIuHI MOKa3HUKH,
B34TI 3 KaTAJIOKHUX JAaHUX, BHECEeMO B Ta0auIo 2.1.

Tabmuusg 2.1 - Texniuni xapaktepucTuku enexkrpomoropa AS350V6

CuHXpOoHHA [Ipu HOMiIHATBHOMY
JacToTa HaBaHTAKEHHI
Tunosuii obeptanns, |[loTyXHIiCTb, KK1,%
JIBUTYH IPO/XB kBT Kos3anus, % cosQ
AS350V6 1000 45 1.6 85 0.7
MMaKC Ef‘ NE
My, = — -3 . .
. MH M xs M 5 E S E
M — I R S| 2 3
M. = MaKC | vy = k. _ IycK Ao E —_
“ MH M 0 LA I H '5 gr
2.2 2.8 1 55 IP54 V2 1.2

Zp = 3_ ginbKicTs nap moJirociB
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BusnauenHs mapaMmerpiB OOpaHOTO €NEeKTPOJBUIYHA NPOBOAATHCS B TaKUU

Ccrocio:
wo = T = 3'“3";“"“ = 104.72 pan/c (2.4)
Wy = H‘ng - 3‘1;;:” = 98.437 Pj:m’ (2.5)
hy = 3-u1,,-c2|;m,,--n,, - 3-22405-2.';?1}.35 =114.6 A_ (2.6)
M, = F“i_3 =210 — 457174 H- M e

2.2 BcTaHOBJICHHS MapaMeTPiB CXeMH 3aMillIecHHSI ACHHXPOHHOIO IBUT'YHA

BIANOBIAHO 10 JAHUX KATAJIOIY

J{nst 0OUMCIIeHHS €IEKTPOMEXaHIYHUX Ta ABTOMATUYHUX JAHUX ACUHXPOHHOTO
€JIEKTPOABUTYHA OyJIeMO 3aCTOCOBYBATH MOTO TOYHY MOJIENb, 1110, SIK Y MPUHITUII
MOKAa3aHO PI3HUMH CXeMaMHM 3amileHHs. HalO1abIn JIerko Ta ONTHUMAIbHOK IS
TEXHIYHUX OOYHUCIEHb ACHUHXPOHHOTO €JIEKTPOJABUTYHA BBAXKAETHCA CXEMa,

Mpe/icTaBlICHa HUKYE Ha MATIOHKY 2.2.

Pucynox 2.2 — Mopens 3aMillieHHs aCHHXPOHHOTO JIBUTYHA

PiBHSIHHS, 110 TOKa3ylOTh TOJIOBHI MapaMeTpu AaCUHXPOHHOTO JIBUTYHa 3a

BCTaHOBJICHOIO CXCMOIO:
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BcranoBuMO XapakTepUCTUKH, MOKa3aHl Ha MOJEIl 3aMIIIeHHS aCHHXPOHHOTO
Motopa AS350V6 B3sTi 3a nanuMu noBinHUKa (Tabmuis 2.1). O0uncieHHs 311HCHUMO
IIJISTXOM HACTYIMHHUX KIIFOUOBUX TPUITYIIECHb: BTPATH B MOTOpPi MOBUHHI ckiactu 0,02
P , ; akTuBHUH omip JBUTYHA cTaTopa 1 poTOpa IO 3HAXOJATHCS B OOMOTKax He
MOBHMHHI 3aBICUTH Bij MOPSAAKY pOOOTH MOTOpa, TOOTO Pe3yjbTaT BUTICHEHHS HE
nependoavaeThCs.

PospaxyHok xonocroro xoxy

I2 _[p'fiu'il—sni] 0.75114.6(1—0.016)
1 1=pr5y

Iﬂ' = : = 9‘3'?212_’ 1-0.75-0.016 ] — 67.739

_|-p'|l1—:1'r1} 4 In?"‘{] —0,016)
1—peay 1-0,750,016 , (29)

TYT, CTATOPHUI CTPYM JIBUT'YHA TP HEMIOBHOMY HAaBaHTAKEHHI

; p-P, 0.75 - 45000 96.72 4
3 Uyy, rcosg, -, 3-220-0.622-085 T

)

P
ne P=%-3 YMOBH 3aBaHTaXXEHHs npuiiMmaemo p = 0.75,

u1 p- KOE]ILIEHT KOPUCHOI A1 IBUT'YHA IPU HEIOBHOMY 3aBaHTa)KECHHI,
COSQ p - KOEPILIEHT KOCUHYCA OTYKHOCTI IIPY HEIOBHOMY HAaBAHTAKEHHI,
npuitmaemo sk 0.622.
OTtprmaHe B 0OMOTLII CTaTOpa aCHHXPOHHOTO JIBUT'YHA 1 KOr0 aKTUBHUI OMIp B
oOMoTII poTopa:

.

3.;_;14]"2.{1_5“) _ 3-2202-(1-0.016) —0
- . 1 - L. 1 -
ﬁ'Tﬂp‘P}t'L;&'(ﬁ"?r} 5'38'45['“'”'10542'(14"@) ) (2.10)

RZZ

TYT [ - 1€ TIOKAa3HUK, KU 3HaXOIUTHCS B CIIEKTP1 HACTYIMHUX 3Ha4eHb 0.6 + 2.5,

[Tonepenupo mpuitmaemo [ sik 1
67.739

(i=1+ 2:-k; mh.. =1+ 2-5.5:114.6 - 1'054_ (2.11)

OTpuMy€eMO KOB3aHHS Y KPUTUYHOMY PEKUMI
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My =1 =25, - (my = 1)]
1—=2s,f+(my —1) ;
2.34‘\/2‘82—[1—2'[:'.{]16'1*(2.8—1)]

Sk = Sp

= 0.03- 1-2-0016-1(28-1) =0.092
Omnip B oOMoTKax ctatopa R 1 (akTuBHUIA)
Ri1=C1-R2=1.054-0.045-1=0.048 Om. (2.12)

X xu OTIP KOPOTKOTO 3aMUKaHHSI (1HIYKTHUBHE)

Xw=Y-C1-R2=10.808"-1.054-0.045 =0.517 Owm, (2.13)

= L— 2 = 1 _ 12 —
- ot e 10.808

Otpumanuii mija yac oduucnenb koedimieHt y = 10.808, mokasye 3B'130Kk Mixk

IHAYKTUBHUM OIIOPOM KOPOTKOYACHOTO 3aMHUKaHHS y HOTO HOMIHAJIbHOMY PEXUMI 3
aKTUBHUM omopoM oomoTku potopa To6to ( C 1 ~ 1), nBuryH motyxHicTio 45kBT
H1IXOAUTH IPOBEICHHS PO3pPaxyHKIB.

[HAYKTHUBHUI OIIp PO3CIIOBAaHHSA B OOMOTKax CTaTopa, U0 MPOXOJUTh Yepes

0OMOTKH poTOpa.

X,, = 0.58 % ~ 0.58- = = 0.285 oM (2.1
Onip po3citoBaHHS B 0OMOTKax cTaropa
X1u=042-Xwu=042-0.517=0.217 Om. (2.15)
Omnip IHAYKTUBHUN y HAMAarHiY€HOMY KOHTYp1
X, =tk = 2 = 2936 om 216
TYT,

E_u = \/(Uln CCOSQPn — Iy lez + (Uln sing, — Iy Xlnjz =
= J(ZEG -0.7—114.591 - D.D-‘-I-B)z + (220-1.68 —11.591 - []'.21?)2 =19888B

EPC, mo pyxaerbcs, B 0OMOTIII cTaTopa Mpy HOro HOMiHAJIbHIN poOOTI.
3 BuIlle mpeacTaBieHuX (HopMys, po3paxyHKIB TaKuX SK OMOPU B OOMOTKax
CTaTopa, IHAYKTUBHOIO OMOpY, OMip B CTATOPHUX OOMOTKaXxX 1 IHAYKTHUBHUU OMip B

HaMarHiueHOMY KOHTYpPi, MU MOKE€MO 3aHECTH BC1 JIaH1 B TaOIHITO 2.2.
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Tabmuis 2.2 — BigokpeMieH1 XapakTepUCTUKUA MOJIEN1 3aMIIIeHHS TBUTYHA

R 10OMm R >, Om Xk, OM X 1x, OM X ou, OMm X, Om

0.048 0.045 0.517 0.217 0.285 2.936

2.3 O0unc/IeHHS Ta NPOEKTYBAHHS MPUPOJIHUX MEXaHIYHUX Ta
eJIEKTPOMEXAHIYHUX NapaMeTPiB IBUTYHA

[Tapametp acuxponnoro Mmotopa (M) o0UHCITIOETHCS TAK:

M(s) 3:U%-R,
_‘_‘v; —_— —_—
R R, R
AR [Xﬁﬂ + (Rl +T2) + (;—X:')
- 3.22020.045 |
104.72-0.016 - |0.517 + (0.048 + g'g’ig) + (g‘g’i‘g : g‘ggg)]
w=wo"(1—2y3). (2.17)
M en s — MOMEHT ABUTYHA HOMIHAJIbHUM
v 3 Uy Ry _
M H ‘ 5 EZ R. R
wo - 5y | X2+ (Ry +°2) + =
) 3-2202 - 0.045 B
104.72 - 0.016 - [0.5 172 + (0,048 + %) + (g'g‘;g 'g'ggg)]
=461.440 H-wm. (2.18)

[TpuposnHa MexaHIUHA XapaKTEPUCTHKA CTOCYETbCS YMOB POOOTH JBUTYHA 3
HOMIHAJILHUMU 3HaueHHsAMU mapameTtpiB. [IpupogHa xapakTepucTrka aCHHXPOHHOTO
JIBUTYHA BI/INOB1/1a€ HOMIHANbHIN HaMpy31 Ta HOMIHANbHIN 4aCTOTI 3MIHHOTO CTPYMY,
0 TIABOAMUTHCS JO CTaTopa JBUTYHA 32 YMOBH BIJICYTHOCTI JOJATKOBOTO OIOPY
JIAHIIOTa pOTOpA.

[TobyayeMo pupoHi MEXaHIYHI TapaMeTPH €JIEKTPOABUTYHA Ta TIOKaXKEMO X
Ha puc. 2.3.

Hageneni Ha puc. 2.3, mpupoJHi MEXaHIYHI NapamMeTpu ABUTYHA, BUBEICHI

[UIAXOM O0YMCIIEHb 3a mapameTpaMu T-moai0Hoi Moenl 3aMileHHs, TAXOAATD IS
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ACMHXPOHHOTO JBUTYHAa 3 HOro HEHACMYEHUM MArHITHUM PEXHUMOM, BHSIBISIETHCA
B3a€MO3AJICKHICTIO ONOPY poTOpa (1HAYKTUBHO1) Bl HOTO KOB3aHHSI.

3 XapaKkTepUCTUKU BUAHO, L0 3 HOMIHAJHLHOMY MOMEHTI HaBaHTAXKCHHS
457,147 H-m, mBuakicts aopiBHioe o = 103 pan/c.

] paa/c

110 1
WHom=103 pag/c

I
100 I
I

| MHom=457.147H 'm
20 :/
|

l

l |

l

80

I
|
|
| Mmax=[1280 H *m
|
I

0 500 1x10° My. H'Mm

Pucynok 2.3 — Mexaniuni napamerpu asuryna M = f ( W )

B3sTi 3 TexHIyHOTO MacniopTa ABUryHa (Tabnuus 2.1)
M xe—Mum" M ABH: 1 - 457147 - 457147 H " M; (219)
M Makc — mao - M ABH: 28 - 457147 = 1280 H " M; (220)

anmn'M'qBH=2.2 '4‘57.14‘7= 1006H'M. (221)

o I
JI/1sl acCHHXPOHHOTO MOTOpa HOro MPUPOIHO eleKTpoMexaHiuni mapamerpu W (1)

0OYHCITIOIOTHCS TaK:
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U
I(s) = =4 =

R\ R, - R,\?
i\I(R1+?2) + X}%H_I_(;'—X;)

220

+J (0.048 + %45)2 +0.517 + (D'D:E.égg%]zj

I;(s) = JIE,’ +1,(8)2+ 21y I,(s)?  sing, =
= J67.7392 + ,(s)2 + 2 67.739 - I,(s)2 - sing,

Uspn 220
lo = = = == 67.739 A
Jﬂjz b (X + X,)° J/0.0482 + (0.217 + 2.936)
w=wo(1-25), (2.22)
TYT,
2 XI{E{ 01517
sing, = =

J (R, + %)2 + X2, J (0.048 + @)E +05172

OOuucieHi mapaMeTpu B pOOOYMX 30HAX HAMOUIBINE MIAXOASITH O JaHUX

B3SATHX 3 Katajuory [2, 4].
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Pucynok 2.4 — EnextpoMexaHiuHi XapaKTepPUCTUKH BUTYHA

3 1€l yMOBH MM MOXXEMO CKa3aTH, II[0 pO3paxoBaHI OOYHUCICHHS 3a
XapakTepUCTUKAMH  MOJENl  3aMillleHHsS  HIAXOASYM 0  XapaKTePUCTHK
€JCKTPOJABUTYHA, CIHUPAIYUCh HAa 116 MH MOXKEMO 3pOOMTH OOYMCIICHHS 3a
CTaTUYHUMM TMapaMeTpaMH, TaKOX HAOYHO IIOKa3aTH IMITamiiiHe MOJCITIOBAHHS

ACHHXPOHHOTO MOTOpA 3 HOTO YaCTOTHUM KepyBaHHM (puc.2.4).

2.4 I1ix0ip 4acTOTHOr0 KepyBaHHHA MJI CTPIYKOBOr0 KOHBEEPa

KoHBeep Mae 4YacTOTHO-KEPOBAHUN E€JIEKTPOIPHUBOJ, OCOOJUBICTH I[HOTO
OpUBOAY B TOMY, IIO BIH MICTHTh PI3HOMAaHITHI XapakTepucTuku. Bubepemo
HaWOIBIT BAAIMIA 3 HUX JJIA IIbOTO BUAY aBToMartu3allii. CTpiuKOBHIl KOHBEEP Ma€e
MaJuid CHEKTp MIBUIKOCTI CBOT'O MPHUBOIY, HAUOLIBII MIAXOIAIIUN 3a MPOCTOTOIO 1
HOMYJISIPHILIIM CIIOCOOOM PETyJIFOBaHHSI, € BOJibTYacTOTHE yripasiinas U1/ f1 = const,
B Ham yac BUKOpUCTaHHS BOJIBT-4YaCTOTHOTO PETYIIOBAHHS JI1 MPUBOAY KOHBE€EpA €
HAHOUIBII BIAMOBIAHUM THIIOM, OCKIJIBKHM BIH CTaHOBUTH 1:30, 110 BBa)Ka€ThCs IS

KOHBeepa HopMabHUM. KpiM 115010 Kepyrounch npasuioM Ul/ f1 = const aiis BosibT-
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YaCTOTHOTO PETYJIOBAaHHS MOXKHA JOCSITH HE3MIHHICTh KPUTHYHOTO €(eKTy s
[[HOTO BUY HABAHTAXKECHHSI.

HaiiBaxuBimmmu ¢pakTaMd TP BHOOPI YACTOTHUX TMEPETBOPIOBAYIB IS
MIPUBOY KOHBEEPA € IOT0 TeXHIUH1 XapaKTePUCTUKH.

- 31aTHICTh KOHBEEPA BUTPUMYBATH BEJIMKE HABAHTAKECHHSI.

- CucreMa BHSBJIECHHS 3001B, 1 HaBITh X 3aXHCT.

- BMiHHS HAJIAIITOBYBATH BOJIBTYACTOTHI BIACTUBOCTI.

[HI11 XapaKTepuCTUKU MEHII 3HAYYIl BBRKATUMEMO 1110 BOHU BiJIIOBIJAIOThH
KpUTEPISIM Cy4aCHUM YacCTOTHO-PETYJIbOBAaHMX MPUBOJIB. /[l pamioHaibHOTO
3aCTOCYBaHHS TE€peTBOpIOBavya Oyjae HAWOLIbII ONTUMAJIbHUM I CTPIYKOBOIO

KOHBeepa BUOIp nepeTBoproBadiB koMmanii Schneider Electric cepii Kooligt.

2.5 Bulip neperBoproBa4a 4acToTH

YacToTHI NEpeTBOPIOBaYl MOXKYTh OyTH NOTYXKHUMHU I1HCTPYMEHTAMH B
00CITyroByBaHHI KOHBEEPIB 3a JIOMOMOTOI0 J1arHOCTUKH, BOHU MOXYTh YCyBaTH
HETOJIAJIKK, TOB'13aHl B cuUcTeMl. PO3yMiHHS TOro, SIK 4aCTOTHUU MEpEeTBOPIOBaY
B3a€EMOJII€ 3 TPOLIECOM, MOXE JIOIMOMOITHM HaM IOKpPALIUTH POOOTY KOHBEepa Ta
3arajgbHy SKICTh MpoaykKilii. He 6yBae HEMOrpilHuX NepeTBOPIOBaYiB, K 1 OYIb-IKHii
MPUCTPIA BIH MOTpedye peMOHTY abo 3amiHu. YacTOTHHMII mepeTBOpIOBAY 4YaCTO €
HEPIIMM 1HAMKATOPOM 3MIHH MIPOIIECY UM BUSBJICHHS mpobiemu (puc. 2.5).

baraTo yacTOTHHX NEepeTBOPIOBaYIB OOMIHIOIOTHCS TaHUMH 3a JornoMororo PK-
JUCILIes, CBITJIOMIOMHOIO JUCIUIesT a00 BIAKpUTOro OJIOKYBaHHA a0o0 1HAMKAIlIl
HECIIPaBHOCTI. Y OUIBIIOCTI MpOTpaM TMEpeTBOPIOBAY YaCTOTU B3AEMOJIE 3
KEepYIOUMMU MPUCTPOSIMH, CUTHasIaMu yrpaiiHHs rpouiecoM Ta [IJIK. ITpobaema i3
B3a€EMOJIIEI0 MK TEPETBOPIOBAYEM YACTOTH Ta IIMMH 30BHIIIHIMU e€JIeMEHTaMU
VOpPaBIiHHA MOXE 37aThCs Ui YacTOTHOTO MEpeTBOpIOBava, KOJIM HaCIpaB/i
npobiema moB's3aHa 3 npouecoM. OOroBopeHHs MPOOJEMHUX AUISTHOK MpoLecy
YaCTOTHOT'O IMEPEeTBOpIOBaYa 3 OlepaTopaMu BepcTaTa 4acTo MOXKE JOMOMOITH

BU3HAYUTH MPOOJIEeMHY 001acTh [2, 6].
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SIKI10 30BHIIIHI CHUCTEMH KEpyBaHHS MPALIOIOTh MPaBUIBHO, HEOOXITHO
BUKOPUCTOBYBaTH YaCTOTHHUI MEPETBOPIOBAY [JIsI CHUCTEMATHYHOTO BH3HAYEHHS
npoOJieM. SIKIo 1HAUKATOP CTaHy TUCIUIES HE TIPAITIOE , MOTPIOHO MEPEBIPUTH BX1IHY
MOTYXHICTh 3MIHHOTO CTpyMy. SIKIIO 1HIUKATOp CTaHy HE BIJOOPa)Ka€ThCS MICIs
nepeBipku ab0 BIIHOBJICHHS TOTY>KHOCTI 3MIHHOTO CTPyMy, IE€pEBIpTE CHIIY

KEepyBaHHS Ta 3a MOTPEOH BIIHOBITH HOTO.

Pucynox 2.5 - YacToTHHi epeTBOpIoBay

Bubip meromy YIl mpuBomy KoHBeepa 3a HOro oOEPTAIBbHOIO HIBUIKICTIO.
[IIBuakicTe oOepTaHHS B MPOCTUX MPHUKIAAaX JJiI ACHHXPOHHOTO JBUTYHA
3aCTOCOBYETHCS IIUISIXOM PO3IMKHYTHUX CHCTEM METOJOM 3MiH 4acTOTU a00 KOJMBaHb
Tpuda3zHOMY HAMpy3i, ika BABOJAUTHCS Ha IBUTYH. [|JIs1 Kpaloi OliHKY peryItOBaHHS
3aCTOCOBYEThCSI BEKTOPHE PETYJIOBAHHS, TaKe PEryJIIOBaHHS BBAXKAETHCSA O1UIBII
TPYJIOMICTKUM. Y 3-My pO3AUTl BUKOPHCTOBYEMO TEXHIYHI JaHI ACHHXPOHHOIO
JIBUTYHA JUIsi BHOOPY MOrO0 YacTOTHOTO MepeTBOpioBada. Y XOJI TEpeBIpoOK 1
JOCIIDKEHb €JIEKTPONPUBOJIY KOHBEEpPA AAJI0 3pO3yMITH, 110 BUOIP YaCTOTHOIO
MepPETBOPIOBaYa 3 PO3IMKHYTOIO CUCTEMOIO MIBHAKICHOTO PETYTIOBaHHS € HAHOUIbII
npuitHATHUM. AJse KiHueBuil Bubip HII BubupatrmemMo BUXOAA4YH 3 TOTO, IO CIIEKTP
CKaJIIPHOTO PETyJIIOBAHHS MOBUHEH MOKPUBATU HE TUIBKM BEPXHIO YacTHHY, a U
HIDKHIO BpPaxOBYIOYHM TaKOXX HWOTO MOMEHT IHEpINi 3a pe3yibTaToM OOYHCIIeHb
MEXaHIYHUX MapaMeTpiB 3p0OMMO OCTATOYHUN BUOIp MepeTBOPrOBaYa YACTOTH IS

ACMHXPOHHOT'O ABUT'YHA.
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3 TeXHIYHOI YacTUHU BUOIp MEpeTBOpIOBaYa YaCTOTU IS MPUBOJY KOHBEEpA
BukopuctoByBatumemo T4 AFS71HDS55N4 komnanii [Inaiinep. Ha npaktuii Taki
NePETBOPIOBAYl 3aCHy)KWJIM TapHY OI[IHKY 4Yepe3 IXHI0 HaJilHICTh, €HEepreTUYHI
BUTpATH, XOpoluly ekciuryaTaiito. Texuiuni mapametpu [1J] mokazani y Tabmumi 2.3.

HaiiBaxuBimmmu ¢pakTaMd TP BHOOPI YACTOTHUX TMEPETBOPIOBAYIB IS
IPUBOIY KOHBEEPA € HOTO TEXHIUHI XapaKTEPUCTHUKHU.

- 31aTHICTh KOHBEEPA BUTPUMYBATH BETTUKE HAaBAHTAXKECHHS

- Cucrema BUsBJIEHHS 3001B, @ TAKOX 1X 3aXUCT

- BMIHHSI HAJIAITOBYBATH BOJIBT-YAaCTOTHI BJIACTUBOCTI

K10 30BHINIHI CUCTEMH KEpyBaHHS NPALIOIOTh IMPABUIBHO, HEOOXIIHO
BUKOPHUCTOBYBaTH YaCTOTHUM MEpEeTBOPIOBAaY Ui CUCTEMATUYHOTO BHU3HAYEHHS
npoOseM. Ko 1HAMKATOp CTaHy IIe HEe BIIOOpa)kaeThCs MICHS MEpeBIpKU abo
BITHOBJIGHHSI TIOTY>KHOCTI 3MIHHOTO CTpPyMy, IEpEBIPTE CUJIy KEpyBaHHA Ta 3a
noTpedu BITHOBITH HOTO.

Tabmuug 2.3 — Texuiuni napametpu [IJT AFS7TIHDS5N4

TexHi4HI XapaKTePUCTUKU Onuuuis [TapameTp
BUMIpY
[ToTy>XHiCTb, B35iTa 3 KBT 55
TEXHIYHOTO MacrnopTa J.C. 75
Crpywm niniiianii (ipu 380 B) A 120
[ToBHa nmoTyxHicThb (ripu 380 B) kBA 79
MakcumalbHHI CTPYM K.3. KA 22
CTpyMm Makc. B yCTaH. pexuMi A 116
[lepexinHuii cTpym 60c A 174
Makc. IPOTATOM e A 191
CHexTp CKaJISIpHOTO YIpPaBJIiHHS 1:40 — mBUAKICHE PETYJIFOBAHHS
1:100 — BexkTOpHE PO3IMKHEHE
yTpaBIiHHS
YacTtoTa koMyTarii K[ '11 2,5
3axyCHE BUKOHAHHS IP20
Maca KT 44
PiBenb mrymy nba 63.7
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2.6 Po3paxyHOK MeXaHIYHHMX Ta €JEKTPOMEXaHIYHUX XapPAKTEPUCTHK CHCTEMH

nmepersoproBaY 4actoT! — aCI/IHXPOHHI/Iﬁ CJICKTPOABUI'YH

HaBaHTa)XeHHS €JEKTPUYHOTO MPHUBOTY KOHBEEPA € TIOCTIMHUM 32 3HAYCHHSIM
B TEXHIYHOMY TEpiojai, TOMY pEryJIlOBaHHS IIBUAKOCTI JOHU3Y BIiJI OCHOBHOI
(HOMIHAJIbHOT) IIBUJIKOCT1 IBUTYHA N P xou = 1000 06/xB 10 HaitMeHI1101 #ior0 poOodoi
MIBUJIKOCTI N p viw = 500 00/XB 311MCHIOETHCS TUIBKU MPU BUKOHAHHI PEryJIOBaHHSA
U4/f1 - const.

Mexaniuni napametpu Motopa ®( M ) mpu 3MIHHHMX 3aJaHUX YMOB YacTOTH Ta

HAIIPpYI'U KUBJICHHSA OOYHCITIOIOTHCA 3a (bOpMy.HaMI/I:
5 .
3 U1:|3{ﬂ} ) RE

M(s. fi) = o= =
. . - . z N
gy (Y R; BBy
o s (Wh-(f) + (R4 2) + st
1H

3 Ufy(f1) - 0.045

2 2 .
wo L5 |05172 (L) + (0.048 + 2202 (0.0480.045
>0 >0 * 52,936 - L1

- . - ﬁ

= IS
=0 0-(1-s). (2.23) Tyr, L1UD) = Vsgu 7 P f1 < fru

Enextpomexaniuni mapamerpu mortopa o(l 1 ) mpu 3HaYeHHSX YacToTH 1

HaIMpyTH >KUBJIEHHS, 110 3MIHIOIOTHCS, 00UUCITIOIOTHCS 3a GOpPMYJIaMHU:

L(s fi)= an(ﬁ)z + If(sﬂ) + 2 0h(f;) ;2(5;!‘5} s sing,(s, fi);

;E(S'f_j} — Ull:ji-H (fl) _
. 2 3 .
R, (f R, - R,
O R e
’ # 1H
~ Use ()

0.045\ , (fi\* . ( 0.048-0.045
g 4 20 (L U048 003
J_r\[(cr.mm =) +0.517 (5{]) +(s-2-93ﬁ-m50)
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: X“"‘f{f u.sw-{;—]
sing,(s, f;) = H - — k f :
i\’ -\ 2 045 :
\[(R, +R—F) +xlgn.(f_1) \(({J.[MH+ " ) +{J.5|?*’--ﬁ
= Jr]H
Uyp(fi1) Uy (fr)

lo(f1) = = ‘
. vy 2 .
jﬁf + (x4 5,)" (}%) \Iu.maz +(0.217 + 2.936)2 - (%)z

SIKII0 30BHINIHI CHUCTEMH KEpyBaHHS MPALIOIOTh MPaBUIBHO, HEOOXITHO
BUKOPHCTOBYBaTH YAaCTOTHUM NEPETBOPIOBAY Il CUCTEMATUYHOTO BHU3HAYEHHS
npoOsiem. K0 1HAMKATOp CTaHy HE BIiAOOpaXaeThCsl TMICHS MEpeBipKU abo
BITHOBJICHHSI TOTY>KHOCTI 3MIHHOTO CTpyMy, IEpEBIPTE CUIy KEpyBaHHA Ta 3a
noTpebu BiAHOBITH Horo [1, 5].

Mexaniuni napamerpu MoTopa ®( M ) 3a 3MIHHMX 3aJaHUX YMOB YacTOTH i
HaIpyTU >KUBJIEHHSI OOYUCIIOIOThCA 3a popMysiaMu Bullle. B pe3ynbrari o0uncieHb

Oy10 o0y 1oBaHO ciMelcTBO MexaHIYHHX HapameTpiB o( M ) (puc. 2.6)

o, pag/c
156
| I
| | fi=50Tn Oy yanc
e — — — _+_ —_— +_ _____ - -
| | —
I Moz oo 2oa{ )
| I
| |
| |
| | fi= 25T 50 2000
I —— — —— — — T e ———— g — o — E
T I s 201‘?
! / |_f=15Tq
|[ / | f=10Tq
fim318 / f=aTu fi=5[m
B— e . 1 MH
0 200 1-10° [ 3=10°
Macx=369.5 Hot Mamar=716,19 Hom.

Pucynok 2.6 — MexaniuHi XxapakTepucTUKH (M) cuctemMu nepeTBoproBay IBUTyHA

IpU CKaJIIPHOMY YIIPaBIIiHHI Ta 3aKoHi peryiaroBanns U 1 /f 1 =const.



, XKH‘J% 0.517-3—%
sing,(s, f1) = - = 00452 F ;
1 2 : 2. 1
j(R”%) +X$H'(%) J(U.U4B+ =) +05172- &L

lo(f1) = -
‘ 2
J R + (xy +1,) " (}{Tl) J 0.0482 + (0.217 + 2.936)2 - (%)

3a pesyapTaTaMu pPO3PaxXyHKIB 30yIOBaHO CIMEWCTBO €JIEKTPOMEXaHIUHUX

xapaktepucTtuk (I 1) (puc. 2.7).

o, pag/c
o Qomaeaxe I T s oo ____ £=30Tn .
9:- \
i:.
or T
I‘"“c(m) Isn nzu((o)

o+ 4
E N =
K»
T Opams N
e — - — ——=F e — i . o e o o e o e e e e e ]
- £35n
&€ Tr—

i s ld IS SN VRO R (O "

16 $ N M6 I M8 4 30 336 3 368 384 40

I.A

| Ep———(0))

Pucynok 2.7 — Enextpomexaniuni xapakrepuctuku (I 1) cucremu neperBoproBay-

JBUTYH TIPU CKaJSIPHOMY yIpaBiliHHI Ta 3akoHi yrpasminas U 1/ f 1 =const
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3. YacTOTHO-KepOBaHWii ACHHXPOHHHI NMPUBIJ Ta iforo imiTanilina Moge/b

3.1 ®yHKIHioHAJbHA CXeMa NPUBOY KOHBe€Epa

ACWHXpOHHHMIA JBUTYH 1 TIPHBiA HOTO KOHBEEpa 3 YaCTOTHUM KEpyBaHHSIM
IIBUJIKICHOTO TUITY HaBeAeHO Ha puc. 3.1.

CtpykTypa MpuBOAYy KOHBEEpPA BKIIIOYAE: TaTYNK HACHUCHOCTI PyXy Ha 3aXO0i,
T4 AFS71HDS55N4, acunxponnuii wMotop AS350V6 3  poropom K3.
XapakTepucTUKaMH 3MiHU TIPUBOJTY €: BHJI Ta XapAaKTCPUCTUKH JATINKA HACHICHOCTI
IIBUJKOCTI, TAaKOXX BpPaxOBYEThCS HaWMeHIIe 3HadeHHSA f iy , YaCTOTHOTO
MepeTBOpIOBaya Ta NPABWJIO  PETYJNIOBaHHS Ta 3MIHM  BOJIBT-4aCTOTHOL
xapaktepuctuku U 1=f 1.

[Ipyn mocTaHOBIl 3aBIaHb HAa MPOEKTYBAHHS JIJISl SKUBJICHHS aCHUHXPOHHOIO
MIPUBOJHOTO JIBUTYHA 1 MOJAIBIIOI0 MOT0 aHalli3y NPUMMAEMO MOJIENb PIBHOCHIIbHY
Tpua3HOi AaCHMHXPOHHOI MAIIMHU 3 KOPOTKO3aMKHEHHM pPOTOPOM B CHCTEMI
KOOPJIMHAT, IO PYXAEThCS. 3arajibHa MOJIEIh MOTOPA 3 KOPOTKO3aMKHEHUM POTOPOM
B YAaCTHHI, IO PYXAETBCA O o | CHCTEMa KOOPAWHAT X, Y 3 PEaKTUBHUM

HAaBaHTAKEHHSM MOKa3aHa Ha puc. 3.1.

ATV7IHDJISN4
* SHY? +— I(T"qmntﬂp
@ 3ag to* (0/ f1 U: U; Uqa
/ \ 1/ Y \ AB250S6
1 -
Uy Up | 3-cbasnpm| Uqp
ane PHY1 > mmcpTop Q
x HaNPAKEHNA
Uy ®3n U: : Uic
f1 / c ab,c
U1 Bt B |

Pucynok 3.1 — ®@yHkI11i0HaIbHA CXeMa YaCTOTHO-KEPOBAHOTO ACUHXPOHHOTO

MPUBOY KOHBE€EPA 31 IBUIKICHUM PETYIIOBAHHIM
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3aranbpHa MOAENb TpU(PA3HOTO MOTOpPA B CUCTEMI KOOPAMHAT, IO PYyXa€ThC,
MICTUTH y OOl 1Ba OCHOBHUX (PAKTOPIB BILUIMBY:

-2 He3MiHHUX Qopmoro Hanpyr U 151 U 1y, YMCIIOBI 3HaYEHHs piBHI (pa3HUM
HAIpPYT JBUTYHA i OOYHMCITIOIOTHCS BIAMOBIAHO 10 3amanoi 3anexHicTio U 1 (f1);

-KYTOBa qacToTa O6epTaHHSI IMOJI1 CTATOPA BU3HAYAECTBCA O e 1 = =2n-f 1.

3.2 XapaKkTepuCTHKH JIAHOK 3arajibHOI MO/1eJIi IBUTYHA

[HAYKTUBHICTH OOMOTOK:

qu 0.217
= + =———+0.00934 = 0.010031T
-cratopa = 2mf © 2:3.14:50 H (3.1)
X2q 0.283
L, =—7—+1L, = +U{ID934—DD1{I2451
-potopa Z  zmf ™ 23145 - (3.2)
L _ 4 _ 0.00934% o - i i
; 1-— L YT 0.151 — KoadppULHEHT paccedaHHs;
Ly = =2 = —2"2_ = 0,00934 i . .
Zmf; 231450 1HyKTUBHICTh, 00YMOBJICHA

MAarHiTHUM MTOTOKOM Yy MOBITPSTHOMY 3a30pi.

ExBiBanenTHut omip

Ly _ 0.009342
R,=R,+R," _i 0.048 + 0.045 - T-DDSE:CIM (3.3)
EnexTpomMarHiTHi MOCTiiHI Yacy:
gLy _ 0151001 Ly _ 001 _ .
T, = o o0ss =0.018¢; T; = kTl 0.226 ¢ (3.4)

Mu BuxopucroByemo nporpamy MATLABR2007b sax wmoxens s
aBTOMATHU30BAHMX TMPOIECIB KEpPyBaHHS JBUTYHOM Ta i1  IMITalIHHOTO
MOJICJIIOBAHHSI B CHCTEM1 KEPOBAHOT'O €JIEKTPOIPUBOAY J0JIaTKOBOIO KOHBEEPA Ta
€JIEKTPOMEXaHIuYHUX cUcTeM [3, 4].

Po3risitHeMo Mozenb CXE€MH €JIEKTPUYHOTO JIAHLIOra EJEKTPONPUBOILY 3

TpU(pa3HUM ACUHXPOHHHUM JBUTYHOM Ta PEAKTUBHUM HABAHTAKEHHSM.
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3.3 ImiTaniiiHa MoJeJIb CHJIOBOT0 KAHAJY eJIeKTPOIPHUBOLY

Mopaens migbopy €JIEMEHTIB IMITAIliiHOI MOJIeNll  CHJIOBOTO  KaHaly
CNEKTPONPUBOAY 3 Tpuba3HUM aACHHXPOHHUM JIBUTYHOM Ta PEaKTHUBHUM
HAaBaHTA)KCHHSM HaBeJeHa Ha puc. 3.2. Ha cxemi cymepOiIoKOM — ABUTYH
IIPE/ICTaBIICHUI aCHHXPOHHUM EJICKTPOJIBUTYH, cyriepoiokoM — ITH — nmepeTBoproBau

4acToTH, a cyneponokom — TC- 3agaT4MK 1HTEHCUBHOCTI IIIBUAKOCTI

v
c
A4
[=
c
’

Step3

“
WMOotor 11y 2
| u >
n~

Oeuwratens

Step

Steps
Pucynox 3.2 — Cxema HabOpy IMITAIIITHOT MOJIEN CUJIOBOTO KaHAITy

€JIEKTPOIIPUBOY

Cxema Habopy IMITaIlIiHOI MOJENI MEepeTBOPIOBaYa YacCTOTH HABEACHO Ha
puc.3.3. [IpuiiHITO  KYCOYHO-JIHIHHY  ampOKCHUMAIlII0  BOJBT-4YaCTOTHOT
XapaKTEPUCTHKH.

[MapameTpu HanamryBanss 0soky U 1/ f 1 imiTariifiHoi Moeni nmepeTBoproBaya

yactotu: X 1 =0, 5, 30, 50, 100; x ,=5.5, 27.5, 132, 220, 220.

1
] 253
0.000125s+1 Ulix

Lookup Table Transfer Fon

r
[‘j

Gain1

Pucynox 3.3 — Cxema imiTariifHo1 MoJ1eJli IEPETBOPIOBAYA YACTOTH
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3.4 Bu6ip Tuny 3ajaT4yMKa iHTEHCUBHOCTI Ta HOro mapameTtpis

OOMeXeHHsT YMOB OYIKYBaHHSI JBUTYHA, IO OOMEXYIOTh 4ac JOCTyIy 3a
JOTIOMOTOI0 BIKPUTHUX IUKJIIB 3 BUKOPUCTAHHIM JUCKOBUX PaMII, BAKOPUCTOBYIOUHN
IIBUJIKICTh paMIM B €JICKTPUYHOMY JaHIo3i. [lo cyTi BCTAHOBIIGHHS JIIHIMHO
00YMOBJICHOTO pETyJIsITOpa IIBUAKOCTI 3abe3reuye MOCTiiHEe 3HadeHHsA (TOOTO
MaJiHHS TaAIbMYBaHHS ), TOOTO MBHUIKICTh. [IOCTiliHE IPUCKOPEHHSI TUCKA 32 YMOBHU
30epexKeHHs  MOCTIMHOI  BEIMYMHM  JAUHAMIYHOTO  MOMEHTY  IPHUBOJY.
EnexTpoMarHiTHHI MOMEHT JBUTYHA Ta HOTO MaKCHMaJIbHE 3HAUYCHHS 3aJICKaTh Bij
IMITyJIbCY HaBaHTa)XCHHS. MOMEHT, KOJM [JBHTYH TEHEPYE HaBaHTaXCHHS,
PEaKTUBHU, 1 MOYMHAIOYU 3 PO3ETKU PETYJATOP IIBUAKOCTI MIATPUMYE TMOCTIAHE
3HAYCHHS BiJ] CHCTEM MPHUBOAY. TOMY €IEeKTpUYHUHN MPHUBIJ JOMATKH MOJadl MOXKE
JOCSITTA KPUTUYHOT TOYKH MPU BUCOKOMY HAaBAaHTAXKEHHI, a MEXaHI3M PyXy IeJaib
TpUTepa MEXAHIYHO PETYJIOEThCS, SIKIIO0 XapaKTEPUCTUKH MOMEHTY, IO KPYTHUTb,
pIBHI KPpYTHUI MOMEHT KPYTHOTO MOMEHTY. B 000X Bumaakax CTpyM 1HBEpTOpa
NIEPEBUIILYE CTPYM PO3'€THAHHS, a TUCK HEJIOCTATHIN.

ACHHXPOHHI BIIKPUTI ABUTYHH 3 KEPOBAHOIO YACTOTOIO JIBUTYHA 3aITyCKAIOTh
IBUTYH Ha HaWHWKYIH vactoTi f  a mMOTIM B KiHII MEpPEXiIHOIro MPoLecy A0
IIBUJIKOCTI, 3 KOO IIBUJIKICTh MOTOKY JOCSTaE MOCTIHHOTO cTaHy. bynu mimiOpani
JATYUKHU ITHTEHCUBHOCTI 3 S-no/1i0HUMH opmamu (pucyHoK 3.4) Ta nmapaMmeTpamu:

tl=95C; 12 = 3¢; TUl:tl:0.5C;Tu2:t1+t2:0.5+3:3.5 C,

k=005 —2 = 0.05-—2 = 0.0071 c

ty+ts 0.5+3

Pucynok 3.4 — TumuacoBa XxapakTepHUCTHKA 33JaTYHKA

IIBUIKOCTI 3 S — 00pa3HOI0 XapaKTEPUCTHKOIO



Cxema HaOoOpy IMiTariitHOI MoOHEeNl 3aJaTdyuKa

HaBeJIeHo puc. 3.5.
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IHTEHCHUBHOCT] IIIBUIKOCTI

1

0.5s

1

'
Lt

35

Transfer Fen

Transfer Fent

Gain2

Uzis

Pucynok 3.5 — Cxema Habopy iMiTaIiitHOT MOJIEIN 3aaTYUKa IHTEHCUBHOCTI

IIBUJIKOCTI S — 00pa3HOI0 XapaKTEPUCTUKOIO

[TapameTpu HanamryBanss 31C:

-6;10k Saturation: Upper limit = 10B; Lower limit = -10B;

-6stok Saturationl: Upper limit = 10B; Lower limit = -10B;

Imitaiiitna Mo1eJ1b YaCTOTHO-PETYJIbOBAHOTO €JEKTPONPUBOY KUBWIHHUKA 13

3a/1aTYMKOM IHTEHCUBHOCTI IIBUJIKOCTI MTOKa3aHa Ha puc. 3.6, ae: cyneponok — 3IC —

1€ 3aJaTYMK 1HTEHCUBHOCTI HIBUIKOCTI.

l—w‘ff» T N Ll 2] e L :
St=o3 . e Vot iix > ] g =E
' — pz = > = o Y Scoze
f‘ T o Pl 2 L P
@ T md
Pucynok 3.6 — ImiTamiiiHa Mozelb 4YacTOTHO-PETYJIOBAHOIO E€JIEKTPOINPUBOILY

KOHBeEEpa 13 3aJJaTYMKOM IHTEHCUBHOCTI MIBUIKOCTI

[TepeximHi mpolecH B E€ISKTPONPHUBOAI 3 S — o0Opa3sHUM 3aJaTIYUKOM

IHTEHCUBHOCTI Hi)ITBep)II/IJ'II/I CYTTEBC 3MCHIICHHA KOJIMBAJIbHOI'O MOMCHTY ABUI'YHA Y
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MyCKO-TAJIbMIBHUX PEXUMaX pOOOTH, 10 i BUSHAYMIIO OCTATOYHUN BUOIP 3a1aTUUK
IHTEHCHUBHOCTI 3 S — 00pa3HOI0 XapaKTEPUCTHKOIO.

Cynepbnok (InepuiiiHa Maca) MICTUTh IMITallIHY MOJENb OJHOMACOBOI
MEXaHIYHOI CHCTEMH 3 MOMEHTOM HAaBAaHTAKCHHS PEAKTHUBHOTO XapakTepy —

npejcTaBieHa Ha puc. 3.7.
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10000
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1100 -10000 0 0.0001 j10000

+
Tl O
Lookup Taks I

vy
Adgs WO

0011 | -10000 -0.0001 0 j000Q
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Pucynoxk 3.7 — ImiTariiifHa MoJieJIb OJJTHOMACOBOi MEXaHIYHOI CUCTEMU

3.5 OnTuMmiszauiss KOHTYpPY 00MeKEHHs IBUT'YHA

Po3paxyHkoBa MoJienb KOHTYPY OOMEKEHHS CTpyMy IOKa3aHa MaJIOHKY 3.8.
Kontyp y mnpsamoMy KaHami Mae JBlI IHEpUIMHI JIAHKKM MEpPHIOr0 MOPAIKY 13

B

CHIBBIJHOIIEHHAM MOCTIMHUX 4acy Tu . JIaHIIIOT 3BOPOTHOTO 3B'A3KY 1HEPIlIHHA,
1[0 BU3HAYAETHCSI YACOM MEPETBOPEHHS MPU OOUYUCICHHIX (Da3HOTO CTpyMy cTaTopa

IBUT'YHA, IO Ai€, I 1. KoHTyp HamamroByeTbes Ha MoayabHUM onTtuMyM (MO) 13 T11-

PETYIIATOPOM.
I SILMaKC Us*r..\m:c 1 . I
— by, 20 W (P)p: [Pl ! >
A B (_) Tum'.p+1 I;p+l A
B|Uy, k.
T e +1|

Pucynok 3.8 — CtpykTypHa cxema JiHeapu30BaHOTO KOHTYPY CTPyMY
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Ha cxewmi puc. 3.8 mpuitHATO Taki MO3HAYCHHS:
I en maxe = 200A - MakcUMaIbHUN TOMYCTUMUM CTPYM €IEKTPOIIPUBOLY;

U cnmae = 8B — Hanpyra 3azanoro crpymy;

Ty =T, = — = 0.0004 » .
Jurum C — MaJia [OCTIMHA Yacy y IpsAMOMY KaHal;

11

T -3 =0.0012¢

o =—"MN; = .
7 fuww 2500 - MaJjia TIOCTiliHa Y9acy JIaHIFOTa 3BOPOTHOTO
3B'SI3KH 3 CTPYMY;

N ¢= 3 - Yucno nepioiB MOAYJIAII JJIsl BUMIPIOBaHHS CTPYyMY;
Ull L 8
f(t:—M :_U:Uﬂ4

JIZi[l MAELC 20

B/A - xoedimieHT 3BOPOTHOTO 3B'SI3KY 1O CTPYMY.
Ilepenatna @ynkuis [1I-perynaropa ctpymy:

o . Tpep+l
Mo =l TS )

KoedirieHT BceaeHHs peryasaropa CTpymy:

[Ipu perymoBaHH1 [0 KaHATy KEpyBaHHS HAMPYTOIO IHBEPTOPA

Ky = L = 0019 = 18.959

Kk @ (T + ) 11.689-0.04-2-(0.000440.0004)

TYT @ ;= 2 - KOeIIIEHT ONTUMI3aIlil KOHTYpY CTpyMy IipH HanamrtyBaHHi Ha MO.

T ;=T ¢=0.018 ¢ - mocTiiiHa yacy peryusaropa ctpymy

[Ipore OCHOBHMM pPEKHMOM CXEMHU TPAaHUYHOTO CTPyMy € peakilis e(eKT
CTUMYJIAIII, 10 MPU3BOIUTE 0 TIEPEBUIICHHS 33]aHOTO MOCTIHHOTO JOIMYCTUMOTO
cTpyMy nBuryHa. Eexru, 1mo 3MiHIOI0ThCS, BIIPI3HIIOTHCS 32 YACTOTOIO 1 HAIIPYTOIO
JIBUTYHA, @ TAKOXX BiJ HAaBAaHTAKCHHS €JIEKTPONPHUBOAY. AKIIO mpobiil HE 3MIHIOE
IIBUJKICTh JBUTYHA, TO TMEPEXiJHI MPOIECH B TMOTOYHOMY IIMKJII MAaTUMYTh
1HIUKATOPH TPOJAYKTUBHOCTI OJIbKYe 70 OYiKyBaHMX 3HadeHb. OpjHaK, SKIIO
MIBUKICTh JABUTYHAa CYTTEBO 3MIHHMTHCS, y JIAHII031 BUHUKAE CTaTUYHA TTOMUIIKA
yepe3 Oe3nmepepBHICTh MBHUAKOCTI MoXimaHOi. 1106 MiHIMI3yBaTH BCi MOMUIIKHA, MU
MOXEMO BHOpaTH 3HAYCHHS BBEJCHHS IIOTOYHOTO KOHTpOJIEpa IUIIXOM
MOJICIIIOBAHHS 3 YpaxXyBaHHAM CHCHU(PIYHUX XaPAKTEPUCTHK HABAHTAKEHHS

JIBUT'YHA.
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3.6 Pe3yabTaTu J0CTiAKEHHS €JIEKTPONPUBOAY KOHBeEpa

MeToro MOJeNIOBaHHS KOHBEEPHOTO EIIEKTPONPUBOAY OyJi0 BHUBUCHHS
€(EeKTUBHOCTI €NEKTPOIIPUBO/Y ¥ BCIX OCHOBHHX PEKUMaX POOOTH:

- MIIKIIOYEHHS TMPUBOJAY JO  MIHIMaJIbHOI  IIBUJKOCTI Ta

MaKCHUMaJIbHOI IIBUAKOCTI;

- BIJTYYCHHSI Ta 3aBaHTAXCHHS PO3JIMBIB;

Ha puc. 3.9 npencrapinenuii rpadik XapakTepuCTUKH poOOTH KOHBeepa 0e3
BAHTAXY, SIK BUJIHO 3a rpadikom B Aiana3oHi 10 XxBuinH, poO0Ta € MKOBOIO.

Ha puc. 3.10 noka3zano rpadik xapakTepUCTUK pOOOTH KOHBEEPA 3 BAHTAXKEM

PesynpTaTi MOIeII0BaHHS JOCIIKEHHS BKIIOYAIOTh Psii BUMOT J0 IIBUAKOCTI
1 HABaHTa)XEHHsI, 1[00 rapaHTyBaTH, 110 YaCTOTa KOHBEEPA € 3/IaTHICTIO KEPOBAHOTO
IPUBOTY.

Mexa moTOYHOTO peXUMY POOOTH ABUTYHA TOTOYHOTO JIAHITIOTa BU3HAYAETHCS
3aJaHAM 3HAYEHHSM TIOTOYHOTO 3HAYEHHS, SIKE€ TIIEPEBHINYE XapaKTEPUCTHUKY
MOCTIMHOI 3MIHHOT, BUKJIMKaHE 3MiHOIO. [lopTyranbcbki edekTH BIAPI3HSAIOTHCS 32
JaCTOTOI0 Ta HANpPYTOH JBUTYHA, a TAaKOXK BiJl HABAaHTAXEHHS E€JICKTPOIPHUBOLY.
Sxio npoO6iit He 3MIHIOE MIBUAKICTH JABUTYHA, TO TIEPEXI1/IHI MPOIECH B MOTOYHOMY
[UKJII MAaTUMYTh 1HIUKATOPU TMPOJYKTUBHOCTI OJIMKYE 1O OUIKYBAHUX 3HAUYCHb.
OpHax, K10 MBUAKICTH IBUTYHA CYTTEBO 3MIHIOETHCS, Y JIAHITFO31 BHHUKAE CTATHYHA
OMUJIKA Yepe3 Oe3mepepBHICTh MBHAKOCTI moxigHoi. 106 3Bectn m0 MiHIMyMYy
MMOMUJIKY, MOXXHA BHOpaTH 3HA4YCHHS BBEJEHHS IMOTOYHOTO KOHTPOJEpA MUITXOM
MOJICITIOBAHHSI 3 ypaxyBaHHSAM CIENU(DIYHUX XapaKTePUCTUK HaBaHTAKCHHS

JIBUTYHA.
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Pucynox 3.9 — XapaktepucTiuku poOOTH €IEeKTPOIPHUBOLY KOHBEEPA

IHTEHCUBHOCTI 0€3 BaHTaXy

_ wmpanlc. Mz, Hu | A

R

SB—

I

o

08

18-

] | ] | | ] | | |

Maft)

m‘uﬂ

Pucynoxk 3.10 — Xapakrepuctuku poOOTH €JIEKTPOIIPUBOY KOHBEEPA

IHTEHCHUBHOCTI 3 BAHTAXXEM
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Pucynoxk 3.11 — ImiTariiina Moienb 4aCTOTHO-PETYILOBAHOTO €JIEKTPONPHUBOIY KOHBEEpa 0€3 BaHTaXy 13 3aJaTYMKOM

IHTEHCUBHOCTI HIBUIKOCTI1
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Pucynok 3.12 — ImiTariliHa MOA€NIb YaCTOTHO-PETYJIBOBAHOTO €JIEKTPOIIPUBOY KOHBEEPA 3 BaHTAXKEM 13 3aJaTYHMKOM

IHTEHCUBHOCTI IIBUIKOCTI
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3.7 ImiTaniiiHi MoaeJIi eJIEKTPONIPUBOAY 3 PEryJsiTOPOM O00MeKeHHsI CTPyMY

ImiTaniiiHa MOJIeNb eIEKTPOIPUBOLY 3 OOMEKEHHSIM CTPYMY E€JIEKTPOIPUBOIY
KaHAJIOM YIIpaBJIiHHS HAMPYTOIO iHBEpTOpa HaBeaeHa Ha puc. 3.13. 3BOpOTHHUI 3B'SI30K
KaHally KEpyBaHHS HANpYyTrol JBUTYHA Mae€ TOCTIMHE HAaJAIITYBaHHS Y BChOMY
Jiara3oHi peryIoBaHHS IBUIKOCTI.

HaBenena na puc. 3.13 imitamiiiHa MOJENb €IEKTPONPUBOIY 3 OOMEKEHHSIM
CTpyMYy IO KaHajly yHpaBJIiHHS HaIllPyrolo 1HBEPTOpa pealli3oBaHa 3 BUKOPUCTAHHIM
MOJIEJl ACHHXPOHHOTO JBUTyHa OOEpPTA€TbCS 31 IMIBHAKICTD  ¢p | JOBUIBHO
OpIEHTOBAHO1 CUCTEM1 KOOPJMHAT X, V.

Jo cxiany imiTaniiHoi Mmojeni puc. 3.13 BXOASTh:

- CcymepOJIOK  3aJaTydKa  IHTEHCHMBHOCTI  IIBHUJKOCTI 3  S-MOAI0OHOIO

XapaKTEPUCTUKOIO;

- cynep0iok ¢popmMyBaya (ha3HOi HANIPYTH;

- cynepOJI0K OJHOMACOBOI MEXaHIYHOT CUCTEMH;

- CcymepOJOK TIEpeTBOpIOBaYa CTPYMIB CTAaTOpa i3 CUCTEMU KOOpIMHAT X. Y
cucTeMy KoopauHat a , b B TpudasHy cucremy koopauHar A, B, C; -

Cynep06iiok 06urcIoBaya JiF0U0TO 3HAYEHHSI CTPYMY CTaTopa;

- cynepOok perynstopa oomexeHHs ctpymy (POT).

50
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3.8 Peryasitop o0Me:KeHHsI CTPyMY

ImiTanifiny Mojaenb peryjisiTopa OOMEXCHHS CTPyMY EJIEKTPONPUBOAY IpHU
nepeBanTaxeHHsx (POT) naBeneno Ha puc. 3.14. OcobmmBictio moneni [TlperymnsTopa

00MEKEHHS CTPYMY € HelliHINHA XapaKTepHUCTUKa 0OMEKEHHS HapPyTH.

Saturation1

21

Proportionsal term

;
0.018s

Integral term

Sauble

Compare
To Zero1

Pucynok 3.14 —ImiTariitna Mozenpb peryasatopa 0OMeXEeHHsS CTpyMy
['pacdixu nmepexiHUX TPOLECIB, OTPUMAaHI MiJ] Yac MyCKy €JIEKTPOIPUBOAY Ha
xosoctToMy Xoay (U s, = 8B) 1 moTiM 1miaBHOMY 301JIbIIIEHHI MOMEHTY, HaBEJICHO

puc.3.15.

Pucynok 3.15 — I'padiku nepeximgaux mporeciB [ 1 (t), ® 1(t), M (1), M (1) y

pe}KI/IMi MCPCBAHTAKCHHA JIBUT'YHA

[Ipn mepeBaHTakKeHHI, KOJU IMEPEBUILYEThCS IOMYCTUMHUN PIBEHb MOMEHTY
(aBapiitHull pexuM), CIPaAILOBYE CTPYMOOOMEXKEHHsS, OOMEXYEThCS CTPyM Ha
3agaHomy piBHI (I 5, = 200A) Ta MoMeHT. [[ani MOBUHEH CIpallbOBYBATH 3aXUCT Ta
BIIKJTIOUATH €JIEeKTpONpuBOJ. [licist 3HATTS HaBaHTXKEHHS MPUBIMA CIIJI 3allyCKaTH

3aHOBO.
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3.9 ImiTaniiiHa MoeJIb eJ1eKTPONPUBOAY KOHBEEPA i3 YACTOTHUM

CKAJISIPHUM ynpaBJaiHHAM Ta 00jaikom HHIIM nanpyru inBepropa

Ha puc. 3.16 1 3.17 maBeneni giarpamu I 1 (t), o(t), M 5 (t) 1 M . (t) ipu
BIJINMPAIFOBaHHI €JICKTPONPUBOJIOM KOHBEEPA IMITALIMHOTO UKy pOOOTH MPH MYCKY,
BiJITIOBITHO, 3 TOYAaTKOBO TOPOXKHBOIO CTPIYKOIO Ta 3 MOYATKOBO 3aBaHTAXKCHOIO

CTPIYKOIO .

500

5000

400

00

] 5‘ 10 15 20 25
Pucynox 3.16 — I'padiku nepexigaux mnporecis I 1 (t), o(t), M 4 (t) Ta M ¢ (t) y

PEXKUMI TOPOKHBOT CTPIYKH
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Pucynok 3.17 — I'padiku nepexianux npoueciB [ 1 (t), o(t), M ;(t) TaM c(t) y

peXKUMI HAaBAaHTAXKEHOT CTPIUKH
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BUCHOBKH

Metoro npaHoi OakalaBpChKOi pPOOOTH € MOJIEpHI3aIllsd CICKTPOIPUBOIY
KOHBEEPHOI CTPIYKU. PEeKOMEHIy€eTHCSI 3MIHUTH BUKOPUCTAHUH 3aCTapiiiuil MpUBIJ HA
SKICHIIIMN TI0 poOOTI Ta TEXHIYHUM XapaKTEPUCTHKAM EJICKTPOIPUBOJ 3MIHHOTO
CTPyMy 3 peryjibOBaHMM aCUHXPOHHHMM JBUTYHOM. B pe3ynbrari HeoOXiIHOT
OO0YHCITIOBAJIBHOT TMOTY>KHOCTI THIl €JIeKTpoABUTyHa aBuryHa AS350V6, a Takox
oOpanuit neperBoproBay yactoTu Schneider Electric ATV71HDS5N4.

B  pesynbraTi 3aBepumieHoi  KBali(ikamiiHOI  POOOTH  CTBOPIOETHCA
€JIEKTPOIPUBO/, IKWI IOBHICTIO BIANOBIAa€ BUMOTaM TEXHIYHUX YMOB. [Iyck nBUryHa
1 MaKCUMallbHE YIIPaBIiHHS MOMEHTOM, III0 KPYTUTh, oBepTatoThcst HA Kk p= K =21
He MeHle 5%. BrU3HaueHO XapakTepUCTUKHU NEPETBOPIOBaYa HAIPYTW Ta 4acCTOTH, a
TAKOX HaJlaHI MPAKTUYHI PEKOMEHJAIli MO0 HAJAIITYyBaHHS 3aJaT4vKa JUJIs
onTHUMI3allii Ta CKOPOUYEHHS Yacy poOOTH, HEOOXITHOTO JJisl TUIABHOCTI Ta TJIAJKOCTI
epexony.

BHacniok 3aMiHM  HEperyJlbOBAaHOTO  €JIEKTPOIPHBOLY Ha CydyacHUM
aCUHXpOHHUU enekTporpuBo i3 UP nae Ham Taxe:

- KOHBE€p 3M1ICHIOEThCS MaJIUM ITyCKOM Ta HalMEHIIMMH 3aBaHTa)KCHHSAMU Ha
MEXaHIYHY Ta CJICKTPUUHY YaCTHHY;

- JI03BOJIsi€ KOHTPOJIIOBATH IJIaBHY IIBUKICTh KOHBEEPA Y HE3AICKHOMY MPOIIECi
yIpaBJIiHHS,

- YaCTOTHHUH MEpPEeTBOPIOBAY JIETKO MOEIHYEThCS B 0a3y YMNpaBliHHS 1 € HOro
IHTEJNIEKTYaIbHOI0O ~ YaCTUHOI  aBTOMAaTHKW, HE TOTpedye  CKIAIHHUX
IHTErpallbHUX CXEM 1 HaJ]a€ MOXKIIUBICTh BEJTUKUM HAOOPOM CEpBICHUX MOCHYT,
a TaKOXX BKJIIOYAE€ CHCTEMH 3aXHCTy €IIEKTPONPUBOAY, KOHTPOJIb CTPYMY, IIO
HAJIXOJUTh, 1 peTyJIOBAHHS IITBUIKOCTI.

PosrnsHyTnii BapiaHT i3 3aMiHOIO 3aCTapiioro MPUBOAY Ha HOBUU J03BOJISE
3aMIHUTH 3acTapiili YaCTUHU MPUBOAY, OyK€ 3pPYYHUM B €KCIUlyaTallli, a TaKoxX

HAWTOJIOBHIIIE 1€ HOTO THYUKICTh PEryIIOBaHHS.
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1 Analysis of existing types of conveyors and task setting designing

1.1 Types of conveyors, their construction and scope of application

The screw conveyor (screw) is one of the oldest and simplest ways of moving
bulk material and consists mainly of a conveyor screw rotating in a stationary
conveyor, as shown in Fig. 1.1. Conveyors are used mainly in manufacturing plants,
where transportation is quite continuous and uniform in nature, while individual loads
are very high, compact, easily adapted to congested areas and can be mounted
horizontally, vertically and at an angle. Their supports are simple and easy to install.
These versatile conveyors can be used to control the flow of material in a processing
process that depends on precise dosing or as a mixer, agitator for mixing dry or liquid
ingredients, ensuring crystallization or coagulation. Screw conveyors can be
effectively sealed to prevent the ingress of dust, steam, dirt or moisture. They can be
sheathed to be used as a dryer or cooler and can be made from different types of
material to resist corrosion, abrasion or heat. Auger conveyors are used as ground
augers to excavate past holes or to route along a main to install culverts. They are also

widely used on threshing machines, hay mowers and other agricultural machines. [1,4]

The screw conveyor includes a cylindrical casing, a screw, a loading and
unloading device, drive 1. One of the disadvantages of a screw conveyor is its
sensitivity to overloads, which leads to the formation of an accumulation of cargo
inside the chute, which leads to the stop of the feeder and a decrease in its operational
reliability. The accumulation of cargo is formed because during loading of the chute
with a continuous flow, the cargo fills the entire space under the loading device,
including the spiral surface of the screw, reaching the filling factor of the chute.

The screw conveyor works as follows: during loading of the screw conveyor ,
the cargo fills the entire space in the loading area under the loading device 2, including
the spiral surface of the screw 4 with a step of 1, in a continuous flow. When the screw
4 rotates, the cargo completely fills the entire space under the loading device 2 and
having a filling factor ¢ 1, moves in a continuous flow through the loading zone. When

the load approaches the zone of the main section, by increasing the pitch of the spiral
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surface of the screw to t2, the filling factor decreases to @2, which ensures the operation

of the screw feeder without accumulation of the load and increases its operational

reliability.
5 /2 ! 4 %
M & . L‘A
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Figure 1.1-Screw conveyor

Oscillating Conveyor This conveyor moves materials in a uniform flow by
means of a back and forth motion in which is a continuous metal chute mounted on
inclined, strong reactor legs. These conveyors are ideal for handling all loose materials
as well as hot, abrasive, dusty, fibrous and other difficult to process materials or
objects subject to contamination or corrosion. Oscillating conveyors also use cooling,
heating and drying. They have a sealed chute that has no moving parts and can be
closed and sealed for dust-proof or gas-tight operation.

Oscillating conveyors can be modified for many applications (Fig. 1.2). The
cone can be made to a special width or it can be made of tubes, and can also be split
lengthwise for simultaneous processing of different materials or parts. Oscillating
conveyors can also be used as assembly and sorting tables. Conveyors of this type can
also be used for modification according to many technological processes, such as
drying, cooling, shielding , etc.



60

Figure 1.2 - Oscillating conveyor

The linear conveyor is used for processing non-abrasive bulk materials, the
cargo material goes vertically or in combination with horizontal and vertical paths. It
gets its name from the fact that the material is discharged from the buckets under the
influence of gravity (Figure 1.3 a). The linear conveyor is easy to set up, as it does not
include any power drive.

Due to the simple assembly and unloading of the material, the linear conveyor
Is primarily intended for use in those cases where the unloading or disassembly of the
transported material is important. It is also suitable for bulk materials in relation to
large containers and many other applications where relatively economical equipment
Is desired.

This conveyor consists of parts with modified V-shaped buckets , rigidly
installed at regular intervals between two chains of long-pitch steel roller chain, where
sprocket brackets are located in open troughs or closed shells, as determined by
installation requirements. Loading can be done by means of a loading bucket, or the
material can be fed into the conveyor at any point along the lower horizontal run - in
the latter case the buckets act as scrapers, pushing the material forward into the corner
where it is carried around the curved chute as shown in Figure 1.3, b. On vertical
walkers, this machine functions as a conventional bucket elevator. After reaching the

upper corner, the conveyor line again assumes a horizontal position, and the buckets
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work as scrapers. The material is kept away from the load in the corner by means of

specially designed curved chutes. Unloading from the conveyor can be done only on

horizontal runs, where the hole passes at the bottom of the trough.

S

a ) - Linear conveyor b ) - Principle of operation of the
conveyor

Figure 1.3 — Linear conveyor and the principle of its operation

A pallet conveyor consists of one or two motor-driven endless chains on which
scrapers or flights are located to move the material lengthwise along a fixed chute
(Figure 1.4). The material supplied to this chute passes through its scrapers along the

length of the outlet or intermediate discharge valve chutes.

Figure 1.4 - Horizontal pallet conveyor

Materials for loading this conveyor must be convenient for further unloading.
Nowadays, conveyors of this type have become convenient to use, because it was just
yesterday that the conveyors, which carried out the task of transporting cargo from

one point to another, began to be modernized and now the areas of application and use
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have become much wider. Pallet conveyors are used for horizontal or inclined objects

and are often installed where the angle of inclination is relatively small.

1.2 Belt conveyors scope of application

Belt conveyors have been used for decades to transport bulk and unit loads. They
have proven their value in a wide area because the belt conveyor installation can be
adapted to meet almost all conditions. The demand for all power upgrades and
increased conveying lengths has accelerated the development of belt conveyor
technology, which is beginning to develop new materials and test new conveying
systems, especially those that have an impact on the environment. The conveyor belt
plays a major role in the entire system and must overcome numerous and varied loads.
In addition, every transportation problem is different and requires careful planning and
selection of the right elements to achieve optimal transportation in a cost-effective
manner. The conveyor belt is the most expensive and least durable part of the
conveyor. During the working process of the conveyor, the loading effect with its
characteristic state and size affecting its belt makes the belt work in a stressed state.
There are several types of typical conveyor belt damage: working surface and wear
edges, impact, tearing, and peeling caused by exposure to large ore particles.
According to economic calculations, the cost of the conveyor belt is half of the cost of
the entire conveyor equipment. Therefore, choosing the appropriate belt for the
conditions where the conveyor will be used will improve the maintenance and
workflow necessary to extend the life of the belt, as well as reduce the cost of replacing
the conveyor. The conveyor belt has two types: rubber belt and plastic belt. A rubber
belt is usually suitable for working material with a temperature of -10 °C to +40 °C,
materials above +50 ° C cannot be transported, because the elasticity of the belt will
disappear. If the temperature is too low, the belt will become hard and crack. The fire-
resistant belt should be used when the temperature is above + 90 ° C, while the cold

belt is used at temperatures from -15°C to -55°C.
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The belt has a wide range of applications in real life. It consists of a lumbar core

and covering rubber. The core of the belt is its frame, it is used to withstand the load,
pass the traction force and withstand the impact force. The belt core consisting of
layers of coated fabric can be made of fabrics such as cotton, vinyl, or woven fabric,
or can even be made of stronger materials.

The rubber coating is the most important point, as it is the protective layer of the
belt, the function of which is to prevent the appearance of the belt core, wear and
corrosion caused by long-term transportation. The rubber coating is divided into parts,
the upper coating and the lower coating. The upper covering rubber is a bearing surface
in contact with the transmitting material, its thickness is 2-6 mm . The bottom coating
IS a coating in contact with the supporting tensioning mechanisms, its thickness is 1.5-
2 mm. The rubber coating on the two side surfaces of the belt is called edge rubber,
which has high wear resistance because the side surfaces are easily worn. The plastic
belt is oil-resistant , acid-resistant and alkali-resistant. The core of the plastic webbing
belt is a flat ribbon knitted material with a mixture of vinyl and cotton. PVVC plastic is
used as its coating. The solid fabric of the conveyor belt has a simple production
process, high productivity, low cost and low noise. Plastic belt is usually used in
chemical plants, underground mines, etc. For the convenience of manufacturing and
transporting conveyor belts, they are usually made in lengths of 100-200 m, you can
make two belts and combine them when necessary. The rubber belt has a mechanical
connection, hot and cold vulcanized connection methods are also not excluded. The
plastic belt has a mechanical connection and a plasticized connection. The mechanical
connection is removable, it is harmful to the belt core, and the effectiveness of the
strength of the connection is low and is 25%-60%, the service life is short, and the
joints damage the surface of the pulley when they come into contact. A mechanical
connection is often used on a short distance or moving belt conveyor. The vulcanized
(plasticized) connection is permanent. It has the advantages of high carrying capacity
, durability, no damage to the surface of the pulley, high connection efficiency (60%-
95%). There are a number of rules of thumb, values and experiences that can be useful

in the planning phase. These rules are intended to assist operators, engineers, and
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designers and allow the reading of elementary data. In addition, there are a number of

instructions that allow you to accurately calculate or verify the installation mechanisms
that affect performance.

In the future, the computer will be used more and more to calculate and
determine the dimensions of belt conveyors. At the same time, there will no longer be
a frequent correlation of assessment criteria. The use of a belt conveyor is still relevant,
because unlike other conveyors, its operation does not depend on loading and
unloading, that is, the process can be called continuous. Such a conveyor is most
suitable for enterprises where transportation requires continuous operation. Basically,
such a conveyor is intended for loose materials, mineral ores, fuel, etc. and n . In
addition, the belt conveyor is able to transport cargo over long distances, its
distinguishing feature is the simplicity of constructions, reliability in operation,
inexpensive energy supply and low cost of consumables. The belt conveyor can also
have a curved track with turns in the horizontal area with rises and falls in the vertical
plane, depending on the terrain, but it is very difficult to wrap the belt securely in
places where there is unevenness. Depending on the scope of application of such a
conveyor, its length and width will be determined by purpose. The analysis of the work
proves that transporting goods from 8-30 million tons per year over a distance of up to
120 km is more profitable than using a car or building a railway, this proves the

feasibility of choosing a belt conveyor from an economic point of view.

1.3 The principle of operation of the belt conveyor and its technical

characteristics

The belt conveyor is used for continuous transportation of materials of various
object sizes and weights [3]. Unlike other conveying machines, the belt conveyor is
easy to maintain and more economical, which is why it is so popular in industry (Fig.
1.5).
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Figure 1.5 - Belt conveyor

The belt conveyor (Fig. 1.5 ) is an endless belt 6, covering the drive 8 and
tension 5 drums. When the drive drum 8 rotates, the tape 6 is set in motion. To prevent
tape sagging, upper 7 and lower 10,11 roller supports are installed . The leading drum
rotates from the motor 14 through the reducer 13. To increase the angle of coverage,
a deflecting drum 9 is designed. To prevent the spontaneous reverse movement of the
belt after stopping, the conveyor drive is equipped with a brake 15. All component
units of the conveyor are mounted on the frame 12.

In order to avoid sagging of the tape between the roller supports , as well as to
increase the traction force, the tape is pre-tensioned using a screw (for a small length)
or cargo (for a significant length) tensioning device. The cargo tensioning device
consists of a cart 4 on which a tensioning drum 5, cargo 1, rope 3 and deflection blocks

2 are installed.
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The productivity of the belt conveyor depends on the width and speed of the

belt, the shape of the track, the type of material being transported, and lies within wide
limits - from several tens to thousands of tons per hour.

Belt conveyors, which are produced in series, have a belt width of up to 2 m and
a speed of movement from 1 to 3 m/s.

Specifications:

* Very good tensile strength and elongation.

* High heat resistance and elasticity.

* High tensile and shear strength.

» Good abrasion resistance characteristics.

1.4 Acceleration and braking forces for a belt conveyor

The study of acceleration and braking forces is necessary for the following
reasons: belt tension - the economy of the design dictates the choice of a belt with
frame strength close to normal operating stresses . Therefore, additional forces, from
acceleration or deceleration, can cause the belt to overstretch or shorten, especially if
mechanical action is used. Although this problem most likely exists in relation to the
conveyor belt. There is a possibility of overvoltage and its other mechanical
components, such as pulleys, shafts, hoppers, etc. (Fig. 1.6).

The vertical plane of the vertical curves may encounter two problems. In the
case of concave curves (where the center of curvature lies above the belt), if the belt
tension is too high during start-up, the belt will lift the slack tension rollers. For this, it
Is necessary to analyze the problem of full and partial load. In the case of convex
vertical curves (where the center of curvature lies below the belt), it is also possible to

overload certain tension rollers.
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Takeup on return run or at tail pulley

a, a conveyor with a convex side b, a conveyor with a concave side

Figure 1.6 — Diagram of a conveyor in an incline

Belt loading conditions. The belt conveyor can operate normally during stop or
startif it is fully loaded or empty. However, this condition may not be observed if only
parts of the conveyor are loaded. Therefore, the conveyor must be analyzed under
different loading conditions. For example, when a belt conveyor has a concave curve,
the critical starting condition may be belt lift on the curve during acceleration, because
the front of the belt with the concave vertical curve is loaded while the rest of the belt
Is not. This can be wrong if the pipeline is regenerative. In such conditions, a thorough
analysis is required.

In places where there is a system of belt conveyors passing from one to another,
the start or stop of the sequence is always a necessary condition of location. As an
example, a belt with very long centers can be transferred to a belt with short centers,
in which case the time required to decelerate the two belts must obviously be
synchronized, even though differences in braking forces are required. During the
acceleration period, the same synchronization is required. In any case, the
consequences of poor analysis and provision of inadequate control will lead to
accumulation at the transfer point, the result will be the destruction of mechanisms
and the belt, as well as malfunction of the conveyor systems. Initiated motion during
both acceleration or deceleration cycles, where a tow is used as a counterweight, the

upward motion may not be sufficient unless speed is considered. The design engineer
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must take into account both the duration of the movement and the speed, especially in

cases where hydraulic, electric or pneumatic controls are involved. The speed of start-
up and installation can affect the material resulting in conditions. Obviously, some
materials can be transported more efficiently or more slowly than others. For example,
If the slow motion of a granular iron ore belt conveyor is stopped too quickly, the
material may begin to roll off the surface of the belt and cause a build-up at the
discharge point. Likewise, starting the inclined belt too quickly can cause the material
to roll back. Without proper analysis of the starting or stopping forces, the
consequence will be that the belt tension may drop to a point, somewhere along the
line, where the belt will shorten. For example, a belt lowered from the tail end and
inclined to the front can be loaded only at the tail end. If braking is applied to the main
pulley, the belt may have zero tension or even some slack on the bearing side.
Obviously, the result will be load imbalance, confusion, loss of alignment , etc.
Power failure. In the event of a power failure, the belt will eventually stop
moving due to friction. Depending on the loading conditions, the time required for the
conveyor to stop can be different, because the frictional forces can be long or short. If
the regenerative belt conveyor is reduced, it can be completely unloaded. In a belt
conveyor system, it is possible that the material at the transfer points will be loaded.
So the important thing is that a controlled shutdown in the event of a power failure is
very important. When braking is carried out with the help of a brake, there is tension
on the belt from the braking force, which will be counterbalanced by the opposite
direction of movement of the belt. For example, if the drive is at the head end of a
horizontal or elevating conveyor, the power is transmitted from the drive pulley to the
carrying side of the belt. When braking with the brake connected to the drive pulley,
the motor is de-energized, the brake force can be transmitted from the drive pulley to
the reverse belt . Therefore, the use of the brake can be significant in terms of the
number of counterweights , lifting models and shaft dimensions. Here are some of the
problems that occur when accelerating or decelerating forces are either ignored or
misjudged. Although the other difficulties discussed above are possible, they are

sufficient to indicate the importance of proper design and analysis.
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The acceleration and deceleration forces acting on the belt conveyor during the

initial and final intervals are the same in both cases. However, their magnitude and
algebraic signs governing these forces change, as do the means to combat them.
Acceleration of the belt conveyor is obtained by any prime mover, usually an electric
motor. The resultant forces in a horizontal conveyor are determined by inertia plus
friction; in an inclined conveyor, by inertia plus friction plus load lift; in a deflected
conveyor, by inertia plus friction minus load reduction. Braking of the belt conveyor
Is obtained with the help of a braking mechanism. The resulting forces on the
horizontal conveyor are determined by inertia minus friction; in an inclined conveyor,
by inertia minus friction minus load lift; in a deflected conveyor, by inertia minus
friction plus the lowering of the load. If the conveyor contains several parts with

different (positive or negative) slopes, a combination of these conditions may occur.

1.5 Assembly and maintenance of the belt conveyor

During the assembly work of the belt conveyor, we will consider the following.
The frame of the belt conveyor is installed from the main part of the frame, which is
followed by all the following mechanisms in order, the last one is the tail frame. Before
the frame is installed, the center line is moved along the entire conveyor, as keeping
the center line of the conveyor collinear is vital to the proper operation of the belt.
Therefore, all its sections must be aligned when the permissible error of £ 0.1 mm is
established for one meter of the conveyor and for the entire conveyor, and the
permissible error must be limited to 35 mm. When each section is fixed and installed
the pipeline begins to connect.

Installation of the drive device. When the drive is installed, the conveyor drive
shaft must be perpendicular to the conveyor centerline. The center of the drive pulley
must coincide with the center line of the conveyor, and the axis of the reducer must be
parallel to the axis of the drive. Meanwhile, all axles and pulleys must be level.
According to the width of the conveyor, the horizontal error of the axis should be in

the range of 0.5-1.5 mm A tensioning device can be installed during the installation of
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the drive device. The wheel axis of the tensioning device must be perpendicular to the

central line of the conveyor.

Installation of rollers. After the frame, drive and tensioner have been installed,
an intermediate frame for the upper and lower idler can be installed, through which
the belt will have a slow turning curve and the distance between the idler frame in the
curved place should be 1/ 2-1 /3 of normal video. The idle rotation must be flexible
until the next installation.

The latest installation of the conveyor belt. To ensure that the belt runs along
the idler and pulley centerline from start to finish, three requirements must be met
when the tensioners , frame, and pulleys are installed. First, the rollers must be
arranged in rows parallel to each other and at an angle. Secondly, all the pulleys must
be in the grooves and parallel to each other. The last structure of the supporting
structure must be linear and support the angle of inclination. Therefore, the last
installation must be done so that the conveyor axis line and the horizontal position of
the drive pulley must be located in the intermediate frame. The frame must be fixed to
the foundation or floor. The feeding and unloading device can only be installed when
the conveyor is fixed.

Placement of the conveyor belt. The belt must first be unwound on the
unmarried rollers of the no-load section and then applied to the heavy-load section
after the belt has been placed on the pulley. A 0.5-1.5 t manual winch will help place
the belt. When the belt is stretched and must be connected, the pulley of the tensioning
device must be moved to the extreme position, the tensioning device must be moved
to the drive device, and the pulley must move to the upper part of the vertical axis.
Gearbox and motor must be ready before starting. After installing the belt,
commissioning is required. When commissioning, it is necessary to pay attention to
whether there is a disconnection, operating temperature, drive parts, the working
condition of the rollers, the level of contact between the cleaning device and the belt

surface. The installation can be performed only then all components will work

properly .
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1.6 Belt conveyor maintenance

There are many reasons for conveyor failure, but regular inspection and
subsequent scheduled preventive maintenance is always much more effective and less
expensive than a breakdown or repair. It should be noted that conveyor belt
maintenance not only includes proper care of the belt, but also includes the care and
maintenance of equipment that includes idlers, pulleys, belt cleaners , etc. Belt
conveyor maintenance is basically the same as any equipment with moving parts, and
no matter how well the conveyor is designed and constructed, it will require routine
maintenance and periodic maintenance [3].

A strict maintenance schedule and a well-trained maintenance team can save a
company from high repair costs during the life of the equipment. The maintenance
function in any operation is responsible for maintaining maximum performance of
equipment or capacity. Scheduled maintenance reduces repair time and ensures
efficient and safe system operation. A maintenance program begins with management
and their adherence to a strict schedule. Equally important to the belt conveyor
maintenance schedule is that maintenance should be performed by well-trained
technicians equipped with the proper test equipment and tools. The maintenance crew
must be qualified personnel authorized to shut down the conveyor to make the

necessary repairs.
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