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B po6oTi mpoBeneHO po3paxyHOK Ta BUOIp JBUTYHA TOJIOBHOTO OapalaHa,
MpOBE/IEHa MOTO TMepeBipKa Ha IMEepPEeBaHTAXyBaJIbHY 3/IaTHICTh, SIKa Jlaja MO3UTHBHI
pesynbrati. TakoX T™poBeAeHa MOJAEpHI3alisl MPUHLUIOBOI CXEMH KepyBaHHS
€JIEKTPOIIPUBOAOM  YECAJIbHOI ~ MallMHHW, po3poOiieHa  (yHKI[IOHAJIbHA  CcXema
€JIEKTPONPUBOY  JKUBIIOUMX IMUIIHApPIB. Po3poOneHa cxema OlOKy KepyBaHHS
TUPUCTOPaMU, TPOAHATI30BaHO Tpadiku i1 podoTu. B pobOTI nmpoBeneHa OliHKa SKOCT1
Ta CTIMKOCTI pOOOTH MOJIEPHI30BAHOTO E€JIEKTPONPUBOJA KUBIIOUMX IMIHJIPIB, IS
yoro pospobiieHa crpykrypHa cxema CAK Tta pospaxoBani ii mapamerpu. OTpumani
BHCOKI MOKa3HUKHU NEPEXITHOTO MPOLECY, MO 3a0e3MeUyl0Th JOCTATHIO MIBUAKOIIIO 1

CTIHKICTh CUCTEMH KEPYBAHHS €JIEKTPOIPUBOIOM.

ABSTRACT
bachelor's qualification work

"Improvement of the control system of the electric drive of the carding machine"

The work contains 56 pages, 12 figures, 3 tables, 15 used sources.
Key words: combing machine, electric drive, speed, stability.

In the work the calculation and selection of the main drum engine was carried out,
its overloading capacity was checked, which gave positive results. The basic control
scheme of the electric drive of the combing machine was also modernized, and the
functional scheme of the electric drive of the feeding cylinders was developed. The
thyristor control block scheme was developed, its operation graphs were analyzed. The
work evaluated the quality and stability of the modernized electric drive of the feeding
cylinders, for which the structural diagram of the SAC was developed and its
parameters were calculated. High indicators of the transition process were obtained,
which ensure sufficient speed and stability of the electric drive control system.
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BCTYII

AKTyaJbHicTh TeMu. [Ipy mHEBMOMEXaHIYHOMY CITOCOO1 MIPSIIHHS O SIKICHUX
MOKA3HUKIB CTPIUYKH TPEI'SBISIOTHCS BUCOKI BHUMOTH, OCOOJMBO 7O 3aCMIYEHOCTI 1
PO3'€THAHOCTI KOMILJIEKCiB OABOBHSHUX BOJIOKOH.

30UIbIICHHST YacCTKM OaBOBHM MAIIMHHOTO 300pYy MiJABUIIEHOT 3aCMIYEHOCTI
3HAYHO 3aroCTPIOE MPOOJIeM MIABUIICHHS SIKOCTI YecalbHOi cTpiuku. [lepepoOka Takoi
0aBOBHU XapaKTEPU3YETHCS MIJABUIICHOIO 3aMMICHICTIO, [0 CTBOPIOE 3HAYHI TPY/THOIIII
1] Yac MTHEBMOMEXAHIYHOIO MPAIIHHA. 301IbIIeHa 3allUIEHICTh BOJIOKHA MPU3BOIUTH
JI0 IHTEHCUBHOT'O 3a0MBaHHS IMHJIOM MEXaHI3MYy YE€CAJIbHOI 1 301IbIIy€e OOPUB MPSIKI.

B Ham yac mpoMHCIIOBICTh BUPOOHHUIITBA TEKCTHIIIO 3POCTAE YK€ MOBUIBHO, TaK
SK CJICKTPOIPUBOAM OOJaJHAHHS, a TAaKOX CXEMH KEpyBaHHS ITUM OOJagHAHHSIM €
3acTopiiiMu. (O3HaKaMH I[bOTO € JOBOJII HHM3bKa HAJMIMHICTH OOJIaJHAHHS, BEJIUKa
MaTeplalOeMHICTh, HEKOMIIAKTHE HOTO pPO3TalllyBaHHS, CKJIaJHE OOCITYrOBYBaHHS 1
PEMOHT; HEIOCKOHATICTh KOHCTPYKIIM TEKCTWJIBHMX MaIWH, [0 MPU3BOIUTH JI0
4acTOro BUXOIY 1X 3 JIaay.

Po3BUTOK Hayku 1 TEXHIKH Tepeadadyae TICHY B3a€EMOJII0 HAYKH 3 MPAKTHKOIO,
IIUPOKE 3AIMCHEHHS KOMIUIEKCHOI ~ MeXaHi3aiii 1 aBToMaTu3allli BUPOOHMIITBA,
KepyBaHHS €JEKTPONPUBOJIAMA HA OCHOBI 3aCTOCYBAHHS MIKPOMIPOIECOPHOI Ta
oOuucoBaNbHOT TexHiKW. Llel mporpec y piBHIA Mipl BIJHOCHTBCS 1 O MHPOLECY
npouicyBaHHS OaBOBHSHUX BOJIOKOH. [Ipoiiec mepembadae mmpoke BIPOBATHKEHHS
HOBUX TEXHOJIOTiM, HOBHX CHCTEM KEpyBaHHS €JICKTPOIPUBOJAMHU, IO CYTTEBO
JIO3BOJIUTh MIABUIIUTA TOYHICTh Ta SKICTh MPOYICYBaHHS OABOBHM 1 30UIBIIUTH
NPOAYKTUBHICTh. JlaHa mpoOjema BHUPINIYETHCS 3aBASIKM  CTBOPEHHIO  HOBHX
aBTOMATHU30BaHUX CHCTEM OYMWIIEHHSA, KOPIHHMM TIEPCOCHANICHHAM  JIIOYUX
MIPUEMCTB, 110 3HAYHO ITiIBUIYIOTH SKICTh POOOTH Ta MPOAYKTUBHICTb.

MeTor0 naHOi po0OTH € YJOCKOHAJICHHS €JIEKTPONPUBOJY YECATbHOI MAIlIMHU
INUSIXOM TEpPeXoJy Ha HOBIII 3aco0M TEXHIYHOrOo 3a0e3MeyeHHs TEKCTHIIBHOL

IIPOMUCIIOBOCTI, CydacH1 3ac00M aBTOMaTHU3AaIlil TEXHOJIOTIYHOTO MPOILIECY.



Ile m03BOMUTH MIABUIIUTH SKICTh OUUINEHHS OABOBHM, TOYHICTH BHUTOTOBJICHHS
0aBOBHSIHOI CTPIYKH, 3HU3UTH 00’eM Opaky Ta 300iB y poOOTI MallMHU, 3BUIBHUTU
MpaIiBHUKIB B1JI py4HOI Mpalli IpH MiHIMAJIbHO MOXKJIMBHX 3aTpaTax.

JIis MOCATHEHHsSI TOCTaBJICHOI METH POOOTH HEOOXITHO BUPIIMIMTH HACTYNHI
3aBJAHHA:

— PO3TJSHYTH HEIONIKU YeCalbHOI MAIlIMHU Ta MOJEPHI3yBaTH E€JIEKTPOIPUBOJ

JTaHOT MOJENI;

— TIPOBECTH NEPEPaxyHOK HABAHTAXKEHb Ta OOpaTU HOBUUN JBUTYH MPUBOIY

roJIoBHOro 0apabaHa;

— pO3pOOUTH HOBY CHCTEMY AaBTOMATHYHOTO KEpPYBaHHS €JIEKTPOIPUBOIOM

KUBIIOUMX IMIIHIPIB YeCaIbHOI MAIIMHU, IO JT03BOJUTH OTPUMYBATH Ha
BUXOJ1 CTPIUYKY MOTPIOHOI SIKOCTI Ta HEOOXIJHOI TOBUIMHHU 3 MIHIMAJIbHUM
BIIXUJICHHSIM BiJl 33/IaHOTO PO3MIpY;

— TIPOBECTH JOCHIKCHHS MOJACPHI30BAHOI CUCTEMHU Ha SKICTh Ta CTIHKICTb.



1 AHAJHITUYHA YACTHUHA

1.1 Ilpu3HayeHHs YeCcaJbHUX MAIIUH

Ha mammnaax po3nyiryBajIbHO-TPIMAIBHOTO BIIJILTY BiJIOYBa€ThCs MOALT OABOBHU
Ha HEBEJIMKI KJIANTHKU 1 3 HHOTO BUAAIAIOTHLCS, FOJIOBHUM YMHOM, BEJIMKI JOMIIIKHA 1
JWIlIe He3HaYHa YacTWHA JApIOHUX JOMIIIOK Ta muiy. BumaneHHs ApiOHUX TOMIIIOK 3
0aBOBHM Ta MO/ KJIANTHKIB OABOBHM Ha OKpPEMi BOJIOKHA JOCSTAETHCI OOPOOKOIO
PO3MYIICHOTO BOJIOKHA HA YecaJbHUX MamuHax. KpiM 11b0T0, Ha YecalbHUX MaIlldHAX
BIJIOYBAETHCSI YACTKOBE PO3MPSAMIICHHS BOJIOKOH 1 BHUJIIJICHHS 3 BOJIOKHHCTOI Macu
HANUOUIBII KOPOTKUX 1 MEPTBUX BOJIOKOH.

TaxkuM 4YMHOM, YecaJlbHa MalllMHA TOBUHHA 3][1MCHIOBATH:

1. Po3'ennanHs KJIanTHKIB OaBOBHU Ha OKPEM1 BOJIOKHA;

2. [ToBHE BUAICHHS CMITTEBUX JIOMIIIOK, BaJ BOJIOKHA 1 ITHJTY;

3. [loBHEe BUaneHHsI KOPOTKUX Ta MEPTBUX BOJIOKOH;

4. PetenbHe nepeMilTyBaHHs BOJIOKOH;

5. YacTkoBe po3npsMIIEHHS BOJIOKOH;

6. [lepeTBOpEHHSI MOJIOTHA HA CTPIUKY.

Ha 0aBOBHSHMX MIANPUEMCTBAX MPALIOIOTh Y€CAbHI MAlIMHU PI3HOMAaHITHUX
MOJeJiel: MalllMHM 3BuUYaiiHoro radaputy Y-450, UM-450, UMC-450; wmamunHu
majorabaputai UMM-450 ta UMB-450, MmoaepHi3oBaH1 MaIllMHKA [IMX MApOK, a TAKOXK
ix momudikamii. OKpiM MallMH MX MapOK BUITYCKAIOThCS MAIIWHU JJI1 MOTOKOBUX
JHIH 13 0€3X0JICTOBUM KUBJICHHAM, Hanmpukiag YMC-bX.

B nanwmii yac Ha YecaqTbHUX MalTMHAX HAHO1IBIIOTO MOMTUPEHHS HA0YIU XOJICTOBE
Ta OyHKEpHE J>KMBJICHHS. XOJICTOBE MXHUBJICHHS 3aCTOCOBYETHCS I MAIMH, IO
MpaIfo0Th 1032 TOTOKOM, OyHKEpHE XapdyBaHHS - JUIsl MAalllWH, 10 MPAIIOTh Y
CKJIaJll HOTOKOBHUX JIHIHN.

Ha BigMmiHy Bia XOJCTOBOro, OyHKEpHE >KMBJICHHS B JOCTATHIM MIpi JT03BOJIUIIO
aBTOMATU3yBaTH  TPOIIEC JKUBJICHHS Ta BUKOPUCTOBYBATH YECAJIbHI MAallUHU Y
Oe3nepepBHOMY MOTOII 0OOpOoOKK GABOBHHU 10 YecajabHOI CTpiuku. OCHOBHA CKJIQJIHICTh

OYHKEpPHOTO >KMBJICHHSI TMOJsrae y 3a0e3meueHHl pIBHOMIPHOI Mojaayi OaBOBHU BiJ
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3arajJibHOrO BOJIOKHOINIPOBOJY JO OKPEMHX MAallMH, L0 3AIHCHIOIOTH TEXHOJIOT1UHUI
npoiiec nepepoOKu OABOBHU.
1.2 IlpouicyBaHHsI Ta nepepoOka 0ABOBHSIHOI CHPOBUHH

Jlng SKICHOTO BHUKOHAHHS TMOJAUTY KJIANTHKIB OaBOBHM Ha OKpeMi BOJOKHA
HEO0OX1THO poOuTH i1 monepeaHe mpoyicyBanHs. [IpodicyBad € caMOCTIMHOIO YaCTHHOIO
gyecaiabHOi MammHU (i1 By370M) 1 NMpU3HAYEHUN JJIS MOIMEPEIHBOTO PO3MYIIYBaHHS -
pO3MUIEHHS KJIANTHKIB MacH BOJIOKHA Ha APIOHIII TPYNU BOJOKOH, 3BUIbHEHHS iX Bij
JOMIIIOK POCIMHHOTO 1 MIHEPaJbHOTO MOXOJDKEHHS, 110 3anummiucs. [lonepennii
IIpOYICyBay CKIIAJIA€ThCA 3 TPYNH BAJIMKIB Ta OapabaHiB pi3HUX J1aMETpPiB, OOTATHYTHUX
MUAJIBYACTOI0 a00 TOIYACTOI0 CTPIYKOIO.

Po3rissHeMO TEXHOJIOTIYHI MpolecH, IO BiAOYBalOTECA B IONEPEIHBOMY
poyicyBayi.

— Po3nymyBaHHsI BOJIOKHHCTOI Macu. MiX /BOMa CHOJIYYEHUMH POOOUYUMU
opraHamu BiIOyBa€TbCS PO3TATYBAHHS BEJIMKUX KJIANTHKIB HA JPIOHIII KJIANTHKH,
OKpeMi Tpylnu Ta OKpemi BoyiokHa. [Ipoiiec BinOyBaeThCs 3aBASKH TOMY, IO 3yOIl
TapHITYpu poOOYMX OpraHiB MpOYiCyBaya CHPSMOBaHI B MPOTHIIEKHI CTOPOHU 1
PYXarThCsl OJIMH IIOJ0 1HIIOT0, IPUYOMY iX IIBUJKOCTI Vo >V,

— 3uiMaHHS BOJOKHHCTOI Macu. [lepexim BoJIOKHa 3 OJHOTO pPoOOYOTro
OpraHy Ha IHIIMA Ma€ MicIie, KOJM 3y011i a00 roJIKM Ha poOOYMX OpraHax CIpsIMOBaHI B
OJIMH OIK 1 32 YMOBH, IO WIBUJKICTh OpraHy, 0 3HIMAae, OUIbIIE MBUAKOCTI pOOOYOro
oprany (3 IKOTO 3HIMA€TbCS BOJIOKHO).

3aiexHo B HAIPSIMKY Haxwity 3y0iB a0o rosiok, HoMepa Ta npoduito rapHIiTypH,
HarnpsMiB 00epTaHHS Ta BITHOCHOI IIBUAKOCTI MK JBOMa POOOYMMHU OpraHaMu MOXKE
3MIIMCHIOBATHCSA YaCTKOBUHM MEpeXij] BOJOKOH 3 OJIHOTO pOOOYOTO OpraHy Ha 1HIIUH 3
OJIHOYACHUM PO3MYyIIEeHHAM (Ha OUThII APIOHI TPYIH) 1 HEPEMIITyBaHHSIM.

CTopoHHi TOMIIIKH BUAAJSIIOTHCH BiIOIMHUMH BadukaMm# (32 YTBOPIOIOUUMH
BaJMKaMU BCTAHOBJICHI CTaJleBl HOXI-CMYrd) a00 HEPYXOMHMMM HOXaMH, SKi
BCTAHOBJIIOIOTHCA Ha Majii (peryjiboBaHii) BiJCTaHi BiJg MHOBepXxHI OapabaHa, IO

IIBUKO O0EPTAETHCS, 3 TAPHITYPOIO.
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[ToTyXHICTh TOMEPENIHBOTO MPOYICyBaya BHU3HAYAETHCS KUIBKICTIO MOBTOPHHUX
omepailiii, ToOTO YHUCIOM JIiHIA PO3MYyIIyBaHHS, 3HIMAaHHS BOJIOKHA Ta BUIAJICHHS
noMimoK. KiJbKICTh TIOBTOPHHMX OMeEparliii 3aJleKUTh BiJ SKOCTI BOJIOKHA, IO
NepepoOIISIETHCSI, CTYNEHSI 3aCMIUYCHOCTI, IOBKWHU BOJIOKHA 1 TTONIEPEIHBOTO CTYTCHS
pO3MyITyBaHHSA. Y NUIAMOYHIA YecallbHIM MallliHi, MNpU3HAYeHIM IS THepepoOKH
OABOBHSHOTO 1 IITANelbHOTO BOJIOKHA, TOMEPEIHE TMPOYICYBAHHA  3[IACHIOE
npuiiManbHuil  OapabaH y B3aeMofil 3 JKUBWIBHUM IIHUIIHAPOM 1 CTOJHUKOM,
COpPOB1I0ITHUM HOXKEM 1 BAJIMKAMH, 1110 PO3YICYIOTb.

VYckiagHeHHsAM TiepepoOKM OaBOBHM € HAasBHICTh TIPYAOYOK PI3HOMAaHITHUX
pPO3MIpiB, XapakKTepy Ta CTYyMHeHIO MUIbHOCTI. Ili HemoJiKM BUHUKAIOTH B MPOIECi
OTpUMaHHs, abo B TMpoleci MepepoOKH BOJOKOH Ha TEKCTWJIBHUX HIANPUEMCTBAX
BHACIIIJIOK HECIPABHOCTI OOJaJHAHHS, MOPYIIEHHS TEXHOJIOTIYHHUX MPOLECIB, MOTaHO1
poOOTH MEepCOoHAITy, SIKHi 00CITyTOBYE 11 MpoIiec.

HasBHICTP TIpyAOYOK Ta CMITTEBUX JOMINIOK Y BOJIOKHAX YCKIIQJHIOE
TEXHOJIOTTYHUIA MPOLEC NMEePEPOOKH iX B MPSAIAIHHI, YACTO NOTPiOHA TOAATKOBA 00pOOKa,
3MEHIIIYETHCS BUX1 MPsKI Ta 301IBITYEThCS cOOIBapTICTh mpoaykiii. Kpim Toro mpu
HEJIOCTATHIM OYUCTII FPYJOYKH Ta JOMIIIKH MOXKYTh OyTH 3ap00JIeHI B IPSDKY 1, TAKUM
YUHOM, TMOTIPIIYETHCS ii SKICTh, a TOTIM MEPEXOASITh y BUPIO, TKAHUHU Ta TPUKOTAK,
CTBOpIOIOYM Ha HUX JedekTH. Tomy nedexTr BoIoKOH MoTpiOHO 000B’A3KOBO YCYBaTH.

Jlns BupaneHHs e(eKTiB BOJOKOH 3aCTOCOBYETHCS CIieLialibHEe 00JIaHAHHS, 10
SKOTO BIJIHOCUTHCS MAIlIMHA JJii BUPOOJICHHS OaBOBHSHOI CcTpiuku. B wmammHi B
MPoIIeCl 0araTOKPaTHOTO MPOIECY MPOBOAUTHLCS PO3/IIJICHHS MyYKIB BOJIOKOH Ha OKpeMi
BOJIOKHA. TakoXX MpPOBOJUTHCS Mapajenizallis Ta OYHUIIECHHS BOJOKOH BiJI CMITTEBHUX
JIOMITIIOK, BUAAJISETHCA MTyX Ta PI3HOMaHITHI IOPOKH Ta BY3JIH.

[Ticns mepepoOKM BOJIOKOH HAa MAIllMHI JJIsi BUPOOJIEHHS OABOBHSAHOI CTPIUKH
CHUpPOBHHA MOTPAILISE HA MPSAUIIbHI BEPCTATU I MOAAJBIIOT IepepoOKu OaBOBHIHHUX
a00 CHHTETUYHUX BOJIOKOH.

1.3 ByaoBa Ta po6oTa yecajJbHOI MAIIMHHI
Yecanpna mammna tunry YMC — 450 BUKOPHUCTOBY€ETHCS B OABOBHONPSITUIBHOMY

BI/IpO6HI/II_ITBi TEKCTUJIBHO1 HpOMI/ICJIOBOCTi Ta IIpU3HAa4YCHa I OYHUIICHHA Ta
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nepepoOKH BOJIOKOH OaBOBHUM B CTPIUKYy TMpPH XOJCTOBOMY abo OyHKEpHOMY

3aBaHTaXeHH1. Burnsa mammau npeacraBneHuii Ha puc. 1.1.

Pucynok 1.1 — Burnsig yecanbHOi MaliiHu

OcHoBHuMH By3inamu yecanbHol Maman  YMC — 450 e (puc.1.2) e: ocToB, By30J1
KUBJICHHs (TOAa4dl CUPOBHHHM), BY30JI MpuiMaibHOro OapabaHy, ronoBHui OapabaH,
MEXaHI3M MpPHUBOJAY Ta OYMILEHHS LUISIOYHOIO TMOJIOTHA, MEXaHI3M PpPO3pHUBY,
PO3IyIIyBabHUN BaJIMK, 3HIMHUN OapalOaH, MEXaHi13M 3HIMaHHS, BUITYCKHUM CTiJI.

OcCTOB MalllMHU CKJIAJIA€ThCAd 3 JBOX MIJICHIEHUX pedpaMu MKOPCTKOCTI pam,
3’€JHAHUX YOTUpPMa 3B’si3kaMu. Ha 0CHOBI 3MOHTOBaH1 BC1 KOHTPIPUBOAM Ta €JIEMEHTH
HATATYBaHHS PUBOJHUX PEMHIB.

3 METOI0 TOJIETIIEHHS MOHTa)Xy B OCTOBI BCTAHOBJIOIOTHCS COTUIA BUIAJICHHS
yrapiB 3-mij 3HIMHOTO OapabaHy, TOJIOBHOTO OapabaHy, mpuiiMaibHOTO OapabaHy Ta
3’€HYBaJIbHI COIJIa, @ TaKOXX HHUXKHSA 4YacTHHA TIOBITPSIHUX BIJBOJIB CHUCTEMH
3HEMUJIIOBaHHA MallvHu. Bci comna migBeaeHi B KamMepy, 3 SKOT BIACMOKTYIOThCS YCi

yrapu, NUISTIOYH] TAHOCH Ta MU B LIEHTPAJII30BaHy CUCTEMY a00 B CICIiabH1 SIIUKH.



12

Pucynok 1.2 — bynosa uecanproi mammman YMC — 450

(1,2 - >xuBar0Yl MIIHAPH, 3,4 — BAIMKH, 5,6 — BY30J1 ITO1a4i CHPOBUHU, 7 —
roJIoBHHI O6apaban, 8 — Banuk, 9 — kopmyc, 10 — 3HIMHUI 6apabaH, 11,12 - MexaHi3M
3HIMaHHs, 1 3- momepeunuit Tpancmoptep, 14 - popmyroya BOPOHKA)

[[InsnoyHi maHOCW BUIANAIOTHCS MHEBMATUYHO uepe3 BOAYXOIPOBIJ 13 COILIa,
KOTPHUI Mae 3 JIiBOi CTOPOHW MAIIWHU TMOCTIWHUN MOBITPSHUNA MIAMYB IS KpPaIoro
BUJIAJICHHS TIAHOCIB, 110 /€ BiJl KPECTOBUHHU, 0 SAKO1 MiIBOJUTHCS CTUCHYTE TOBITPSI.

[Tun ta myX, KOTp1 BUAUISIIOTHCSA TIPH POOOTI MAIINHH, BIICMOKTYIOTHCSI TIOCTIMHO
[EHTpaIi30BaHUM ab0 TPYMOBUM 3aCO00M dYepe3 KaMepy 3 i KOXKyXa 3HIMHOTO
OapabaHa yepe3 BCTaHOBJICHI 3 000X OOKIB MaIlIMHU MTOBITPOBIABOJIH.

By3071 )KMBIEHHS CKIAAAETHCS 3 KHUBJISTIOTO CTOTY Ta JBOX KPOHIITCHHIB.

[Ipu po6oOTI MalIMHU MEepeAHid XKUBIIOUIA UWIIHAP YUIUIbHIOE IIap OaBOBHH, a
3Q/IHIN KUBTIOYUN IWIIHAP NpUKUMAE 1ap OaBOBHU A0 CTOJY Mif JTI€H0 YOTHPHOX
310paHMX 3 TapiIbYaCTHX IIal0 MaKeTiB, KOTP1 mepeaaroTh B MeKax BiJl 75 1 BIAMOBIIHO
n0 100 kr HaBaHTAKEHHS HA KOXXHUN KIHEIb S>KUBJIIOYUX LWIIHIAPIB IO XOIy
TEXHOJIOTTYHOTO TIPOYKTY.

Ha xpoHImTeitHax »KUBJIOYOr0 CTOJIy 3MOHTOBAHI BaX1JbHI CUCTEMHU, MPU3HAYEHI

JUIsL TIOAAaBaHHS CHUTHAly TpU VYTOBIIEHHI Ta YTOHYEHHI Iapy OaBOBHM Ha
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MIKpOIepeMuKayl 3yNMHUHKH MamuHU. By307 >KUMBIEHHS KiHEMAaTHYHO BHMHKAETHCS
MMOBOPOTOM MaxOBHKa Ha Ma)KOPHOMY Bally.

By3on npuiimaroyoro 6apaGaHa mpu3HaYeHUHN I MOMEPETHHOTO PO3MUCYBAHHS
Ta OYMCTKH BOJIOKOH BiJI CMITTEBHX JOMIMIOK. 3BEPXY Ta 3HU3Y NMpUiMarounii 6bapadaH
10 CBOEMY NIEPUMETPY Ma€ 3aKPIiMJICHI Ha MOKaX JINCTOBI KOXKYXH.

Ha 3akpimieHux KpOHINTEHMHAX BCTAaHOBJCHUW CMITTEBIAOIMHUN HIXK, KUK
PEryII0EThCS M0 BUCOTI OonTamu. s TOPIEBOro YIIUIBHEHHS CMITTEEBIIOIMHUNA HIXK
Ma€ TOHKI TUTACTHHH, K1 BIIXWISIOTHCS.

["onmoBHMIT OapabaH € OTHUM 3 OCHOBHUX pOOOYMX OpraHiB MaliuHu. /s npuBoay
roJIOBHOro OapabaHy 3 JIIBOI CTOPOHM HAa Bajdy BCTAHOBJIECHUM IMUIOCKUM mIKIB. J[iis
nepeaadi o0epTaHHS YEpB’SIYHOMY PEAYKTOPY IMPUBOJA MUISMOYHOTO TMOJOTHA 1
MeXaHi3My odeca MUITOK 3 MPaBoi CTOPOHH HA Baly BCTAHOBJICHHUH IIIKiB.

[Io nepumerpy rojoBHOro OapabaHy Ha TOPLEBUX paialbHO-PETYITIOEMHUX
BKJIaJIKaX BCTAHOBJICHI: 3Q/IHS TUIMTA, BEPXHIN HIXK, BIIKUIHA TUINTA, 3aKIaJHUN HIXK.

3HM3Yy Ha paaiaJbHO-PETYJTIOEMHUX KpPOHINTEHHAX BCTAHOBJIEHA KOJOCHHKOBA
pEIITKa, SIKa CKJIAIA€ThCS 3 IBOX YAaCTHH.

OcHOBHUM pOOOYMM €IEMEHTOM MEXaHi3My MPHBOJA Ta OYUIICHHS IUIAIIOYHOTO
MOJIOTHA € TpeOiHb, KWK HAXWICHO BCTAHOBJICHHM IO BIJHOIICHHIO 10 IIUPUHH
nuianky. ['peGiHb OTpUMy€e KOJMBAIBHHUM PyX 4epe3 BCTAHOBJIEHY Ha BiCl BaXKIIbHY
CHUCTEMY BiJ eKCIICHTPHKA, SKWA 3HAXOAWTHCS Ha INKIiBI JUIsI MPUBOAA YEPB’ STIHOTO
peaykropa. s Kpamoro BiJIBOJIY IUISITIOYHHX OYECIB HUKYE T'PEOHs BCTaHOBIICHHUI
MEXaHi3M po3puBy. /[[is KIHIIEBOT OYMCTKM LUISIIOYHOTO TMOJIOTHA BHUIIE TpeOHS
BCTAHOBJICHUHM OOTSAHYTUH TOJIHYATOIO FTAPHITYPOIO OUUCTHUM BAJIUK.

MexaHi3M po3pUBY CKIAAETHCS 3 TOJIHUATOM TUTAHKH, SIKA 3A1MCHIOE KOJTUBATBLHUN
pyX, ABOX YTpUMYyBauiB, JBOX WIATYHIB 1 TATW. BIH Npu3HaueHuUW ISl pO3JLICHHS
CKJIQJHOTO MIapy NUISATIOYHUX OYECIB HA OKPEMi MOJIOCKH 3a JOTOMOTOK0 TOJIbYaTol
TUIAHKW, sIKa PYXA€ThCS BIAHOCHO CBO€I BiCl 1 Ma€ MPUBIA BiJ IIIMKHA OYHUIICHHS
IUIATIOYHOTO TIOJIOTHA.

Banuk posmyryBaJIbHHI BCTAHOBJICHHM 3a JOMOMOTOI0 KPOHINTEWHIB Ha pamax

MAIllMHA 3 PO3BOJKOIO BITHOCHO TapHITYpHU MPHIMAOYOro Ta ToJIOBHOro OapabaHiB,
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o0epTaeThCsl B HAPAMKY HpuiiMaiouoro OapabaHy 31 IIBUIKICTIO , KOTpa B JBa pasu
OLITbIIIe IBUKOCTI KUBIIOYOTO LUJIIHAPA Ta CIYXKUTh AJIS1 TOAATKOBOT'O PO3IYIIYBaHHS
1 BUPIBHIOBaHHS II1apy BOJIOKHUCTOI Macu Mepej]l BXOJOM B 30HY YECaHHS ‘“TOJOBHUMN
Oapaban-nuanku”. O4UCTKa BalMKa 3A1MCHIOCTHCS NpuitmMarounM Oapabanom. Bamuk
PO3MYIIYBabHUN CKIIAJIA€ThCA 3 001HYATKHU, OOTSIHYTOI IITLHOMETAIEBOIO MUIBYATOIO
CTPIYKOI0, 0OMEKyBaueM SIKOi 110 IIMPHUHI HABUBKH € pedop/a.

3uiMHMIA OapabaH o0epTaeTbesa B CHEpUYHUX MIAPUKOIIIIMITHUKAX, 3SMOHTOBAHUX
B JlaMeTpajbHO-PO3’€MHUX Kopirycax. Jlims mpuBoga 3HIMHOro OapabaHy 3 JiBOi
CTOPOHHU Ha Bajly BCTAHOBJICHO LIWJIIHAPUYHE 3yOuarte koseco. s nepenayui ooepTaHHs
4yepe3 KapAaHWi Bajl KUBIIOYOMY LWIIHAPY 3 MPaBOi CTOPOHU BCTAHOBJICHE KOHIYHE
3y0JaTe KoJeco.

3HIMHUH  BaJIMK OOTATHYTMH  LUJIBHOMETAJI€BOI  MHJIBYATOK  CTPIYKOIO,
3MOHTOBAHOIO Ha pajiaibHO-CHEPUUHUX IIAPUKOMIAIIUIHUKAX, PO3MIIIEHUX B HIOKH.
3HIMHMIA BaJIUK IPUBOJUTHCS B PyX BIJ HU’KHBOTO JIaBUJIBHOTO Bally.

JlaBuibHI Banmu TPEACTaBISIOTH COOOI0 JBa METAJeBUX LWIIHApPA 3 BHCOKOIO
YUCTOTOIO MOBEpXHi. OUUCTKA JAaBUIBLHUX BB 3/[1ACHIOETHCS PAKIISIMH.

OCHOBHUM pOOOYMMH €JIEMEHTaMH IMONEPEUYHUX MapaMETPIB € Bl Oe3KaHABOYHI
T'YMOBI CTPIYKH 3 MPOJOJbHUMHU MapaleIbHUMH PUDIISMU 3 BHYTPIIIHBOI CTOPOHU IS
yTPUMAaHHS HUX Ha BEPTUKAIBHUX POJMKAX, KOTPI MAIOTh Taki & cami pudQuIi.

[Ipouic 3HIMAETHCS 3HIMHUM BAJIMKOM 1 IMPHXKUMAETHCS NABUJIbHUMH BaJlaMU |,
KOTp1 MalOTh TBUHTOBI KaHAaBKH 3 METOIO MOKPAIIEHHsSI BUBOJY MPOYOCY MONEPEUHUMU
TpaHcIopTepaMu GOPMYIOUMMHU BUXOISTUUM 3 JKaJla TaBUJILHUX BB MPOYIC B CTPIUKY,
JTKBIAYIOUH, TUM CaMUM, TPUKYTHHUK MPOYOCY, KOTPUM MIITAETHCS B 3aJEKHOCTI Bijl
KOJIMBaHb TEMIIEPATYPHO-3BOJIOKYIOUOTO PEXKUMY MOPYIIEHHIO 1 00pPHBY.

BunyckHuii cTin 3akpiluvieHHd 3a jgomomoror 0oaTiB g0 paM. B cromi
BCTAHOBJICHUW Ha IIAPUKOMIANIUITHUKAX TPUBIAHUN Bajd. Big mnpuBigHOro Bay
3MIIHCHIOETHCS TIPHUBIJ] CTPIYKOYKIIagayda.

B uyecanpnii wmammui tauny YMC — 450 mnpu OyHKEpHOMY KUBIIEHHI
3aCTOCOBYETHCS BY30J1 JKUBJICHHSA 3 IBOMA XUBIIOYMMH HUJIIHApPaMu | 1 2 Ta perynsTop

IIIJTBHOCTI CTPIYKK 3 TMApOI0 BaJMKIB 3, IO KOHTPOJIIOIOTH TOBIIUHY CTPIYKH, 1
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HIApOBUI BapiaTop 3 BUTHKHOIO Taporo BanukiB 4. [lpu OyHKepHOMY KUBJICHHI
0aBOBHA MOTpAIUIsE€ MiA 3aJHIA KUBIIOYMHN IMIHAP 1, KOTpui Mae OJIOKyBaHHS Ha
3YIIUHKY MAaIIUHU TIPU YTOBIICHHI HACTUIy OABOBHH, MOTIM MiJ MEPEAHIN KUBIIOUUMA
WTHIP 2; KOTpUN Mae OJIOKyBaHHS Ha 3YNMUHKY MAIlMHU MPH YTOHYEHHI HACTUITY
0aBoBHU. BosloOKHa, TPOXOASAYHM BUIICONUCAHNN TEXHOJOTIYHUM MpPOIeC YeCaHHs MiCIs
BUXOAY 3 TOINEPEYHOro TpaHcmoprepa 13 moTpamisiioTs y ¢GopMyiody BOpOHKY 14
perynaropa IMUIBHOCTI CTPIYKH, MICHA 40ro cGopMoBaHa CTpiuKa MPOXOIUTH Yepes3

KOHTPOJIbHY Mapy BAJIMKIB 3 1 BUTSDKHY Hapy BAIMKIB 4.

1.4 TexHiuHi xapakTepucTUKu YecajabHoi Mammmun YMC-450
Perynarop MIUJIBHOCTI CTPIUKKM Ma€ MEX1 PETyIIOBaHHS Ha 3MIHEHHSI TOBIIUHU
ctpiukd 10 = 20 %. CTpiuka, IpOXOIa4u PEryysiTOp LIUIBHOCTI CTPIUKH, HAe udepes
TUTIOIIUTHHI BAJIMKK CTPIYKOYKIIaaya 1 YKJIaIyeThCsl PIBHOMIPHUMH KUIBIIMU B Ta3.

Po3rnssHeMo ocHOBHI TexHI4HI XxapakTepucTuku Mamman YMC-450:

Po6oua muprHa MalmHu, MM: 1020
JloBxrHa IepepoOII0BAHOTO BOJIOKHA, MM:
- CEpeIHBbOBOJIOKHUCTOI OABOBHU 28/29+35/36
- TOHKOBOJIOKHUCTOi 0AaBOBHH 33/31+41/42

[IpoayKTUBHICTD, KI/TOS:

- JUISI TOHKOBOJIOKHHCTOI OaBOBHU 20
- I CepeHbOBOJIOKHUCTOI OaBOBHU 40
3acMiueHICTh IepepoOTIOBaHUX cyMmileH, % 1o 5,5

JliniliHa UIIBHICTH BUPOOISEMOI CTPIYKH, KTEKC
- I CepeIHBOBOJIOKHUCTOI OaBOBHU 5,55+3,33
- U1 TOHKOBOJIOKHUCTOI OaBOBHU 4,45+-25
YacToTa 0b6epTaHHs OCHOBHUX POOOYMX OPraHiB
Oapabana npuitMar4oro, 00/xB:
- I CepeIHbOBOJIOKHUCTOI OABOBHU 800
- U191 TOHKOBOJIOKHHCTOI OABOBHU 640

O0apabaHa roJg0BHOTO, 00/XB:
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- ISl CepeTHBOBOJIOKHUCTOI 0AaBOBHU 400
- JUIS TOHKOBOJIOKHUCTOI 0ABOBHU 320

Oapabana 3HIMHOTO, 00/XB:

- poboya MBHIKICTH 18,22+38,73
- 3ampaBoOyHa MIBHUKICTh 2,2+4,67
EnextpoaBuryH:

PUBOJIA MPUHMAIOYOTO 1 TOJIOBHOTO OapabaHiB:

- THO 1PL3096-71B20
- TOTY)XHICTh, KBT 0,15/1,5
- yacToTa o0epTaHHs, 00/XB 350-2900

IIpuBOaAa IHiTKI/I OYHUIIICHHA 3HIMHOI'O BaJIMKa:

- THIO AIIH-12-2
- TOTYXHICTh, KBT 0,27
- yacToTa oOepTaHHs, 00/XB 2800

MPUBOJIA MEXAHI3MY 3MIHU TapH

- THI AITH-11-2
- TOTYXXHICTh, KBT 0,18
gacToTa oOepTaHHs, 00/XB 2800

["aGapuTu 31 CTPIUKOYKIIaauyeM, MM

- JOBXHHA 3788
- IHUpUHA 1970
- BHCOTa 1710

Maca, kr 4800
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1.5 BuCHOBKH 10 po3aiity

[TpoananizyBaBim npuHLUN Aii yecanbHoi MamuHu Ty YMC — 450, a Takox ii
po60TYy HAa BUpOOHUYOMY MIAIPUEMCTBI, MO’KHA 3POOWUTH BUCHOBKH:

— Ha CHOTOJHIIIHIA Yac MalIMHa TaKoi MapKd HE MOXE MPUHOCHTH MOTpPiOHI
npuOyTKH MiIMPHUEMCTBY, TOMY IO ICHYIOTh Ha0arato NPOAYKTHUBHIIII MOJENI.
Oo6nannanna maman YMC — 450 ¢izuudo Ta MopanbHO 3actapiie. [Ipunnun il
OKpEMHUX €JIEMEHTIB MAIllMHU TaKoXX He J03BOJIAE€ il KOHKYpYBaTH 13 CYYaCHHMH
po3poOKamu;

— JUIs TOrO, 100 MOJEpHI3yBaTU AaHy MOJENb, HEOOXIJHO 3aMIHUTH CTape
oOnagHaHHS Ha cy4acHe. JledKki eJeMEeHTH CHUCTEMH KEpyBaHHS Ta AaBTOMATHKHU
MOTPIOHO 3aMIHUTH HOBUMH, OUIbIII CYYaCHUMHU;

— TakoXX HEOOXITHO pO3pPOOMTH HOBY CHUCTEMY AaBTOMATUYHOIO KEPyBaHHs
eJIEKTPOTIPHUBOIOM YECaTbHOI MAIlMHU, IO JT03BOJHUTHh OTPUMYBATH Ha BUXO1 CTPIUKY
HEO0OX1THO1 SIKOCTI i TOBIIMHM 3 MIHIMAJIbHUM BIJXWJICHHSIM BiJ 33JJaHOI'0 HOMEPY;

— BHACJIJOK IIPOBEJCHHS YCIX OHOBJCHb IIJIBHINUTBHCSA SKICTH OOpPOOICHHS
0aBOBHU, 3MEHILIUTHCS KUIBKICTh 300iB Ta MPOCTOIB y poOOTi, 1€ JAO3BOJUTH AaHii

MalIvH1 TPALIOBATH HA PIBHI CYYaCHUX MOJEJIeH 1 OyTH €KOHOMIYHO AOLLIBHOIO.
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2 PO3PAXYHKOBA YACTHUHA

2.1 Po3paxyHok i BUOip e1eKTpoABHIYHA NPUBOY I'0JIOBHOr0 fapadany

Bume Oyno 3a3HadeHo, IO MPHWBOJ TOJOBHOTO OapabaHy dYecanbHOI MAIIMHH
pU3HAYEHUH 11 1oJja4ul OaBOBHSHUX BOJIOKOH JI0 MIPUCTPOIO Y€CaHHS. SIK BIJOMO, TUII
€JIEKTPOJIBUTYHA BUOUPAETHCS 3 ypaxXyBaHHAM Py (aKkTOpiB, B MEPIILY YEPTy IIE:

- BEJIMYMHU CIOKUBAHOI MMOTY>KHOCTI;

- BEJIMYMHU CTPYMY Ta HAMPYTH, HA KU NPaLIOE TaHUW JBUTYH;

- TpU3HAYEHHS MEXaHI3MY, JJIS IKOTO MPOEKTYEThCS JaHUI PUBOI;

- O0OMEXeHHS 3a Macolo, rabapuTHUMH poO3MipaMH Ta YMOBaMH pPOOOTH

PUBOLY;

- peXuM poOOTH i 3a0e3MeUeHHs BIANOBIAHOI MEXaHIYHOI XapaKTEPUCTUKH.

VY naHoMy BUIMAJIKy JJii BUKOHAHHS TEXHOJOTIYHOTO MPOIECY EJIEKTPOJBUTYH
MOBUHEH 3a0e3MeuyBaTh TPUBAIMM peXUM poOOTH, rpadik SKOro 300pakeHO Ha

puc.2.1.

M,Hm A

Mnp=150H-m wnp=14,9paal/c

t,c

Pucynok 2.1- I'padik HaBaHTa)KEHHsI €JIEKTPONPUBOAY T'OJIOBHOTO OapadaHa

[lyckoBuii MoMeHT M, moBUHEH OyTH HOCTaTHIM i 3a0e3MEYEHHS] PO3rOHY
MEXaHI3My 3 IEBHUM NPUCKOPEHHSIM. OJIHOYACHO MOTY)KHICTb €JIEKTPOJIBUTYHA HE
NOBMHHA OYTHM HAA3BMYAHO BEJIMKOIO, 1100 BHUCOKI MPUCKOPEHHS HE BIUIMHYJIH

HEraTUBHO Ha POOOTY OKPEMHUX MEXaH13MiB MallTUHHU.
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CrioyaTKy BU3HAUYMMO KOPHUCHY IMOTYXHIicTh [3], ska HeoOXimHa IJIsl TPUBOIY

MexaHi3My 3a (HopMyJIOoIO:

P=M,, o, (2.1)

ae M,, — MOMEHT KOpPHCHOrO OIOpy Ha IIPHUBOJHOMY Baly 3a TIpadikoMm

HaBaHTaxeHHs, H-M;

. -1
O, — KyTOBa IIBUJKICTb IPUBEAEHOrO Baiy, C

BpaxoByroun xapakTep HaBaHTa)XEHHS, OJIEP)KYEMO:
P =150-14.9 = 2241 Br.

HeoOxiHy MOTYXHICTb €JIEKTPOABUTYHA BU3HAYAEMO 32 (POPMYIIOI0:

P =, 2.2
U
ne 1, - Koe}IllIeHT KOPHUCHOI [1i TepelaBaJIbHOIO0 MEXaHI3My, SKH
BH3HA4YaeThCs 32 POPMYIIOLO:
M = M > M~ M~ M iziow s (2.3)

ne 17 — KKJI macoBoi nepeaadi koxHoro Baiy (77 ;;; =0,95);
N 1iowe. — KKJI M OIIATTHUKIB.
[lincTaBuBIIM TAOJUYHI 3HAUEHHSI BKa3aHUX €JIEMEHTIB, OTPUMAEMO:
N =095-0,95-0,95-0,97 =0,83.
Takum YUHOM OTPUMYEMO TTOTY>KHICTh:

_ 2241 _ 2700 Br.

Hneobx 0,83

HowminanbHy IOTY>XHICTh Py, BCTAHOBIIOBAHOTO €JICKTPOJIBUTYHA BU3HAYAEMO, 3

BUXOIAYH 13 CITIBBITHOIIEHHS:

P >P

HOM HeobXx *
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BpaxoByroun, 110 €IeKTPOABUTYHH 3MIHHOTO CTPyMY 3a Macoro Ha 50% erii Ta
BUMararotb y 4,5 pa3u MEHIIMX BHUTpPAT MiJl MOPIBHSIHO 3 EJIEKTPOABUTYHAMU
MOCTIHHOTO CTPYMY, MalOTh OUIBIY HAJIHHICTh Ta OUIbII BUCOKUN CTYMHIHb 3aXHCTY,
Oyno BupimeHo BuOpatu Tpuda3HUil aCHHXPOHHUHN €JIEKTPOABUTYH 3MIHHOTO CTPYMY 3
KopoTko3aMkHeHUM potopoM Tumy 4A100S4VY3, sk HailOuUIbI MpOCTHM, HAAIMHUM 1
JIeNIeBUM, TEXHIYHI JaH1 sIKOro HaBeneHi y Tabm. 2.1, KineMatuuHi 1 CUJIOB1 MapaMeTpu

MIPUBO/IAa TOJIOBHOTO OapabaHa HaBeeHl y Tabm. 2.2,

Tabmuus 2.1 — Xapakrepuctuku eiexrpoasuryna 4A100S4VY3

[Tapametp 3HaYCHHS
1. Tun 4A10054VY3
2. HomiHanmpHa MOTYKHICTh, KBT 3

3. HominanwsHa yactora o6ept., 00/xB | 1435

4. HoMiHanbHUI CTpYM cTart., A 6,7

5. KK, % 82

6. COS @ 0,83

7. Mowmenr inepii, xe- m” 0,0087

8. M, IM,,, 2

9. M, I M, 1,6

10. M I M ;100 2,4

11. 1,11, 6

12. Maca, kr 36

13. Bukonauus IP54




Tabmuis 2.2 — KinemaTHuHi 1 CUJIOBI TapaMeTpH MPUBO/IA TOJIOBHOTO OapabaHa

[TocnimoBHICTH 3’€JTHaHb €JICMCHTIB
[TapameTp Baut | mpuBo/a 1o KiHeMaTH4HINA cXeMi
nB—III—IITI—IIIT
1 3
. 2 2,85
[ToTyxHICTB
3 2,707
P, kBt
4 2,242
1 1435 150
Yacrorta KytogBa
_ 2 915,9 95,9
obepTaHHs | IIBUIKICTD
3 4437 46,5
n, 06/xB ®,ct
4 158,2 16,5
[TocninoBHICTD 3’€IHaHb €JICMEHTIB
[TapameTp Baut | mpuBo/Ia 1o KiHEMaTHYHIN CXeMi
nB— I T—-IIT—IIIT
1 20
Ob6epTarounii
2 29,7
MOMEHT
3 58,2
M, H-m
4 135,8

Jyist TorO, MO0 YNEBHUTHCH Y MPABHIIBHOCTI BUOOPY €JIEKTPOJBUTYHA, a TAKOK Y

2.2 IlepeBipka BUOOpY eJIeKTPOJABUIYHA

21

CTabUIBHOCTI MOTO POOOTH MPOBEAEMO PO3PAXYHOK PIBHSHHS PyXy €JIEKTPOTPUBOTY

TOJIOBHOTO PYyXY.

VY 3aranbHOMYy BUMNAAKY YCI CHJIM Ta MOMEHTH, SIKI JIIOTh Yy INepeAaBaJbHOMY

MeEXaH13M1, IUIATHECS Ha:

— 30BHINIHI a00 Ti, IIT0 3aJ1aHI;

— BHYTpIIIHI a00 peaKIlis 3B S3KiB;

— BJIACHOI Baru Ta 1HEpIIii CKJIaJJOBUX YACTHH Iepe/laBaIbHOTO MEXaHI3MYy.
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Pyxomuii MoMeHT My, NpPUKIAAEHUN [0 BEAYy4YOi JIAHKU II€pPENaBaJbHOro
MEXaHi3My — 1€ O0epTajlbHH MOMEHT, KM pPO3BHMBA€ SIKIp EJIEKTPOJABHUIYHA, BiH
HarpaBJICHUH y OiKk oOepTaHHS Beaydoi JIaHKW. BHacmigmok 11i HaBaHTa)XKEHHs, SKi
crpuiiMae BUKOHABYMI ME€XaHi3M poOOYOro OopraHy mpu BUKOHaHHI CBOIX (YHKIIH, a
TaKOX CHUJI TEpPTS, BAHUKAIOTh CHJIM 1 MOMEHTH ONOPY PYXIB 1 eleKTponpuBoay. Tomy
BOHM JIIJISATHCS HA CHJIM 1 MOMEHTH MO3UTHUBHOTO T4 HETATUBHOTO omnopy. [To3utusHI —
BUHHUKAIOTh MPU BUKOHAHHI TEXHOJIOTIYHOTO MPOIIECY, BOHU MPUKIAICHI 10 pOOOUOTO
OpraHy MalllMHU, [IPY LIbOMY HAIpPaBJIEHI MPOTH MEPEMIILIEHHS TOYOK iX MPUKIIAJACHHS.
HeraTuBHI — BHHUKalOTh NPU BIJHOCHOMY pYyCl CKJIQJIOBUX YAacCTUH IEpPEJaBaIbHOIO
MEXaHI3MYy 1 IXHS Al Ha MNOTY>KHICTh €JIEKTPONPUBOJA BPAXOBYIOTh TOJJOBHUM YHHOM
Oe3mocepeIHbO KOePilliEHTH KOPUCHOT Aii.

B namomy BUMNaAKy €JEKTPONPHUBOJ T'OJOBHOro OapabaHa MalIMHM IPALIOE B
yCTaJICHOMY PEKMMI, TOMY HaBaHTa)KEHHS €JIEKTPOJABUTYHA € CTATUYHHUM. A K BIZOMO,

CTaTN4YHC HaBaHTAXCHHA BU3HAYAECTHCA CTATUYHUM MOMCHTOM HaBaHTAXCHHS Mc:
M, =M, =—2 (2.4)

ne P, — HoOMiHAJIbHA MTOTY>KHICTh €JIEKTPOIBUTYHA, BT;

: . -1
Wy — HOMIHAJFHA MBUJKICTH eJIEKTPOABUTYyHa, C =,

[Tpu 3MiHI KyTOBOT IMIBUAKOCTI €IEKTPOIPUBOAY 30UIBIIYETHCS a00 3MEHIIIYETHCS
4acToTa 00EpTaHHS Baja €JIEKTPOABUTYHA, TOOTO HACTAE MEPEXITHUN PEKUM POOOTH
CJIEKTPONPUBOAA. Y I[bOMY pPEXHMI Ha BaJl NPUBOJHOIO €JEKTPOJBUIYHA OKpIM

CTaTUYHOTO MOMEHTY M, /i€ 1 AMHAMIYHUI MOMEHT

do
M()uH :I}’lpEl (25)

. : 2
ne |,, — mpuBeneHui 10 Bajga ABUTyHA MOMEHT 1HEpLl, K2« M~ .
Takum YMHOM, OCHOBHE PIBHSHHSI PyXY €JICKTPONPUBOAY MA€ BUTIISI:

M, —M, =M, (2.6)

(13 29

ne “— 7 — mpu rajabMyBaHHI;

“+ ” — mpu po3roHi.
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JluHaMmiuHe HaBaHTAKEHHS EJEKTPONPUBOAY 3YMOBIIEHE CHJIAMU 1Hepuii, sKi
BUHUKAIOTh MPHU PyCl MOTro CKJIAJOBUX YACTHH 3 TMPUCKOPEHHS ab0 TallbMyBaHHSM.
Po6GoTa, 311iCHIOETBCS CHIaMU 1HEpIIii MOke OYTH J10JaTHS, BiJ’€MHa a00 piBHA HYIIIO 1
BPaxOBY€ETHCA MPH MEPEXITHUX MPOIIECaX B €NEKTPOIPUBO/IIL MPH 3MiHI IIBUAKOCTI PYXY
[1].

3HanneMo 1neit MoMeHT Mc:

P

K

Mc:—, 2.7
@y 1] vy (2.7)

ne P, — NOTY>XHICTh MPUBOTHOTO Baiy, BT:

242
°~150.0.83 How.
Sk B1IOMO:
Lo, P2 | B | D (2.8)
2] oy 2]

ne |, — 1, — momentn inepuii BaniB Mexamizmy, xe-m;
@, — @, — KyTOBI IPUCKOPEHHS BaJiB MEXaHI3My, c™.
3BiacH:
_ a5 .10-3 2
l,»=35-10" xe-m
Jlis oOYMCIIEHHS! KyTOBOTO TNPUCKOPEHHS BU3HAYA€EMO Yac MYCKYy JABUTYHa 3a
dbopmyioro:

ek = (2.9)

e I np — TIPUBEIEHHH 110 Baly JBUI'YHA MOMEHT iHEpIil, ke - m®

@,,,, — HOMIHaJIbHA KyTOBa IIBUJIKICTh BaJia IBUTYHA , ct;
M, — myckoBuii MOMeHT aBuTYHA, H-M.

Je¢ A — KpaTHICTh ITyCKOBOT'O MOMEHTY JI0 M H
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M, — HominanbHHIT 0GepTOBHIT MOMEHT aBHryHa, H-M
Toni:

~ 35-107°-150
nycK 40

t =013,

Sk BiIOMO, KyTOBE IPUCKOPEHHS MOXHA BU3HAYUTHU 32 (DOPMYIIOIO:

a)HOM
= T (2.11)
nycK

Tomi:

g=10 051 2,
013

3naitnemo quHamiunmit Moment M, 3a hopmymoro (2.5):
M, =35-10"°-1051=36,78 H-m
3a OCHOBHHUM pPIBHSIHHSIM €JIEKTPONPHUBOJIA BU3HAYAEMO PYXOMUN MOMEHT, SIKHM
PO3BHBAE IBUT'YH IIPH ITYCKY:

Mpyxzk'Mcm+MauH, (2.12)

ne M, - MoMeHT KOpHCHOTO OIOpPY, IPUBEEHNIA 10 Bany aABHTYHA, H-M;

k=1-7,, - koedilieHT, SKUil BpPaxoBy€ BTPAaTH HA TEPTA IPH IIYCKY
CJIICKTPOIIPUBO/IA.
Tomi:
M, .= (1-0,83)-18+36,78=39,8 H-m,

o menmre 3a M 17, TOOTO:
M,. =398 Hm< M, =40 H'm

TakuM YMHOM BUIHO, IO JBUTYH IPAIIO€ Y HOPMATBLHOMY PEKHMI.

[lepeBipuMO  €JIEKTPOJABUTYH Ha TMepeBaHTakeHHsS. [lepeBipka aBHUTYHa
BUKOHYETHCS [IJII MOMJIMBUX HECTPUSTIMBUX YMOB €KCIUTyaTallli, KOJM Hampyra y
Mepexi nagae Ha 10% (e BiAMOBiIa€ 3MEHIIEHHIO 00EPTOBOIO MOMEHTY JBUTYHA Ha
19%), a HaBaHTa)XXEHHS I0CITa€ MaKCUMaIbHOTO 3HAYCHHS.

[lepeBaHnTa)keHHs 1 3ylIMHKA ABUTYHA HE BIIOYyThCS 32 YMOBHU:
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M 06.MAX

> M P.MAX (213)

ne M,,yax - MaKkCHMalbHUH OOGEPTOBHMI MOMEHT, SKMH PO3PHBAC ABUTYH IIPU

HECMPUATIMBUX YMOBAX €KCIUTyaTallii, po3paxoBYEThCS 3a (HOPMYIIOLO:

Mae.MAx =0,81- MHOM ) KT ) (2.14)
ne K; - KpaTHICTh MaKCHMAaJbHOTO OOEPTOBOIO MOMEHTY Il BHUOPAHOTO
CHGKTPOI[BHFYHa.
3BiACH:

M, uax =081-20-2,4=388 H-m .

Buaiinemo M - MakCUMaJbHUU 0OEPTOBMI MOMEHT Ha Bajay IBUIYHA, 1A
P.MAX )

CTBOPIOETHCA pO60‘1HM HaBaHTAXXCHHAM 3a q)OpMYJ'IOIOI

M
Mo =7 (2.15)

)
(u3AF '773AF)
Je M npPMAX - MAaKCHUMaJbHUKW  OOEpPTOBHM MOMEHT Ha NPUBOJHOMY Bally
poO0YOTO Oprany MalllvHH;
U, - mepenaToyHe YUCiI0 MK IBUTYHOM Ta pOOOUYHMM OpPraHOM MAaIIUHHU.

3BiACH:

150

Mo vax = 9—- 0.83 =199 H-m.

3pobumo mepeBipKy 3a ymMmoBoo (2.13)

199=Mpyax < Mlae.MAX = 38,8.

Takum uYWMHOM, TIEpEeBipKa EJIEKTPOJBUTYHA 3a YMOBAaMH IEPEBAHTAKYBaJIbHIN
3IaTHOCTI Jiajia MO3UTUBHI pe3yJbTaTh. TOMY MOKHa BBa)KaTH, 1110 MOMEHT KOPHUCHOTO
oropy He Oyje JaBaTh HETaTHMBHOTO BIUIMBY Ha MPaIle3IaTHICTh JBUTYHA Ha TPOTS31

HOTO CTPOKY CITY>KOHU.
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2.3 llonepeaHiii BUOIp peaAyKTOpPa KMBJIYUX HUIiHAPIB

Sk Oymo BkazaHe paHilie, IpU3HAYEHHSIM XUBIIOUMX IMTIHJIPIB € YIIITLHSHHS Ta
MPUTHUCKAHHA IIapy OaBOBHHU JO CTOJY IiJ €0 YOTUPHOX 310paHUX 3 TaplIb4acTHX
a0 MmaKeTiB.

Bubip tuny peaykropa poOMMO 3a YMOBH:
M =M, (2.16)
ne M, - HOMIHATBHUI 0OEPTOBHII MOMEHT HAa THXOXIJTHOMY Baly peAayKTopa 3a
karajgorom, H-m;
M, - pO3paxyHKOBHUI TPUBAJIOIFOUMH MOMEHT Ha TUXOXiqHOMY Bairy, H-M.
Uion =U5, (2.17)
ne U,,,, - HOMIHaJbHE TIepeIaTOYHE YHUCIIO PEAYKTOPA;

U, - po3paxyHKOBE NIEPENATOUYHE YHUCIO PEAYKTOPA.

3naitnemo U, 3a HaCTYITHOIO (POPMYIIOIO:
U =2 2.18
HOM W ( )

1€ ®, - HOMIHaJIbHA IIBUJIKICTh OOEpTaHHS ABUTYHA, Paj/c;
@, - MBUJKICTh 00EPTaHHS TUXOX1HOTO Bajy, paj/c;
Toni:

314
U HOM = E = 628

BpaxoByroun obeproBuii MOMEHT Ha mpuBogHoMy Bamy M, =350 H-m i

IMIBUAKICTH 0OCPTAaHHS KMBIIIOUNX MIIIHAPIB 3a JOBIAHUKOM [5] BHOMpaeMO XBHILOBHIA
penykrop Tuny B3. Tak, sk HEoOXiHE MepeaaToyHe YHCIIO JyKe BUCOKE, OepemMo JBa
OJIHAKOBHX PEAYKTOPH 1 3’ €AHYEMO X MOCI1I0BHO.

Takum ynHOM naHi peaykTopa B3:

U, on = 625 — HOMiHabHE NIepeaTouHe YHCIIO;

M, = 600 H-M — HOMiHambHHII 06EpTOBMIi MOMEHT Ha THUXOXiJHOMY Baly

pPeIyKTOPa;
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N, = 3000 00/xB — yacToTa 0OEpTaHHS BX1HOTO Baia;
M = /Kr — Maca pelyKTopa;

n =0,72 — KK]I penyktopa.

2.4 Po3paxyHOK i BUOIp eJIeKTPOJABUIYHA KMBJIIOYNX HUJIIHAPIB
Y naHoMmy BHIQAKy MNPUBOJA >KUBIIOYHMX IMIIHAPIB MPU3HAYEHUH A Tojadi
mapy 0aBOBHHU JI0 TOJIOBHOTO OapabaHy MallWHU JJI1 BUPOOJICHHS OAaBOBHSIHOI CTPIUKH,
TOMY €JIEKTPOJBUTYH MOBUHEH 3a0€3MeuyBaTi TPUBAIUN PEKUM pOOOTH, rpadik sIKOTO
300pakeHo Ha puc. 2.2.
[Ipy 1BbOMY MOTYXKHICTh €JIEKTPOJBUIYHA IIOBUHHA OYTH JOCTaTHBOIO JUIS
3a0€3ME€UYEeHHs] ONTHUMAJIbHOI POOOTHM JKUBIIOUMX UWIIHAPIB BPaXxOBYIOUUM BCl

HaBaHTaA>XCHHSI.
M,H-m A

Mnp=550H-m wnp=0,49pap/c

t,c

Pucynok 2.2 — I'padik HaBaHTaKE€HHSI PUBOJY KUBIIIOUUX IUIIHAPIB

BusnauaemMo KOpHCHY MOTYXHICThb, sIKa HEOOXiHA JJIsi MPUBOJY MEXaHI3MY
YKUBITIOUWX IMITIHJIPIB YeCATHHOI MAIIIMHU 3a MPUBEICHOIO paHimie ¢popmyoro (2.1):
P =550-0,49=269,6 Br.
HeoOxigHy MOTYXXHICTh €JIEKTPOABUTYHA BHU3HA4YaemMo 3a (opmynow (2.2),
MOTIEPETHBO PO3PaxyBaBIIM KOE(DIMIEHT KOPUCHOI Mii TepeaaBaIbHOTO MEXaHI3MY,

KWW BU3HAUYUMO 32 (hOPMYJIOHO:

7717M = nx@.p ) nnidw ' (219)
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ne 1, , - KKJ] XBHIbOBOTO peyKTopa;

Niow - KKJI M AIIMITHAKIB.
Toni:
Ny = 0172 . 0,97 = 0,69 .

BuznaunmMo HEOOX1THY TOTYXHICTB 32 JOPMYJIOO:

PHeoﬁx =, (220)

1M
ne P — moTyxHICTh Ha Bally )KMBJIIOYMX LUJIIHAPIB, SIKA 3HAiIeHa 3a (OPMYIIOI0.
Toni:

269,6
=222 -390,7
Heo6x 0,69 BT

HoMiHaapHy ITOTY>KHICTh P.oy BcTaHOBIEHOTO CJIICKTPOJIBUTYHA BH3HAYAEMO 32
JOBITHUKOM [2], BUXOISYH 13 CITIBBIIHOIICHHS:
PHOM 2 Heobx  * (221)

Jlo Toro >k MBHUAKICTb 0OEpTaHHS JBUTYHA MOBHMHHA OYyTH JIOCTaTHBHOIO, 11100
BIJINOBIJIATH NIEPEIATOYHOMY YKCIIy BUOPAHOTO paHilIe peayKTopa.

BpaxoByroun, 10 JABUTYHH TIOCTIMHOTO CTpyMy 3a0e3IleuyioTh IUIaBHE
pPETyJIOBaHHS MIBUAKOCTI y MIMPOKUX MEXKax, MaloTh BIAMNOBIIHI MeXaHIYHI
XapaKTepUCTUKHU, JAIOTh 3MOTY JICTaTH JOCTAaTHIO TOYHICTh PyXy, TOMY BHOMpPAEMO
JBUTYH TOCTiHOTO cTpymy cepii 2ITH90M Y XJI4 3 BOygoBaHUM TaxoreHepaTopoM 3
HACTYITHUMH XapaKTePUCTUKAMHU:

Howminanbna noryxHicte P, = 0,55 kBr.

HominanbHa yactora o6eptanus n,, = 3000 06/xs.
KpaTHicTh MaKCUMaJILHOTO 00EPTOBOIO MOMEHTY Ayax = 2,2.
KpatHictb myckoBOro 06epToBOr0 MOMEHTY inyc,( =2,0.

Mowmenr inepuii | = 0.004 xz- m?.
Maca m = 24 xr.

BuszHaunMo KiHEMaTHUHI 1 CUJIOBI TapaMeTpH MPUBO/IA KHUBIIOUNX [IUITIHAPIB:
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[TotyxHicTh Ha Bamy aABuryHa: P, =550 Bt
[ToTyXHICTh Ha Baly XKHUBIIOUMX IHIIHAPIB: P = 269,6 BT

YacrtoTa oOepranHs Ha Baiy auryHa: Ny = 3000 o6/xs.

YacToTa oOepTaHHs Bally )KUBIIOUMX IIiHapiB: N, =47 06/xB.

KyToBy mBHIKiCTh BU3HaAYaEMO 32 (HOPMYIIOIO:

27-n
0= ,
60

(2.22)

1e N —yacTtoTa o0epTaHHs Baily, 00/XB.
KyToBa mBuAKICT Ha Bally IBUTyHa OyJie piBHA!

3000-2.314
“n =T 60

=31415 pazn/c.

KyToBa mBUAKICTH BaJly )KMBIOYMX LUAJIHIPIB:

4,7-2-314
0w =—":

=0,49 _
’ 50 pan/c

OOGepToBUII MOMEHT JIBUTYHA PO3PaXOBYEMO 3a (POPMYIIOIO:

M,, = nou (2.23)

a)H oM

ne Pyoy - HOMiHanBHA MOTY>KHICTh Ha BaJly ABUTYHa, BT;

Moy - HOMIHAJIBHA KYTOBA MIBUKICTD.
Toni:

550
= 2 _175 1.
%~ 31415 Hom

OOepTOBHiT MOMEHT Ha MMPUBOHOMY Bajly BU3HAYaeMo 3a hopmyJioro (2.23):

269,6
=222 550 How,
- 049
2.5 Bu3HayeHHsI HaBaHTa’KeHb MPHBO/A KUBJIHYHX IUTiHAPIB
JUist  cknanaHHs PIBHSAHHS pyXy €JEKTPONPUBOAA SKUBIIOUMX IMIIHAPIB

3aCTOCOBYEMO METOJIMKY MYHKTY 2.2.

3HaleMO CTaTHYHUNA MOMEHT 3a hopmyiow (2.7):
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269,6
=———1 =124 H.
©  31415.0,69 Hm
[TpuBoaHMIT MOMEHT iHEpITii 3HaiAeMO 3a Gpopmyioro (2.8):
Inp =5-10"° xo- 2.

Jlis oO4HCIieHHST KyTOBOTO MPUCKOPEHHS BU3HAYA€MO Yac IMyCKy JBUTYHA 3a
dbopmyioro (2.9):
~ 5-107°-314,15

nyck ~ 3’5

=0,44 .

Buznauaemo KyToBe MpUCKOpeHHs 3a (hopmyroro (2.11):

p SIS g
0,44

3HailieMo JuHAMIYHUN MOMEHT M, , 3a opmydioro (2.5):
M, =5-10"°-628=314 H-m

3a OCHOBHHMM DPIBHSHHSIM €JIEKTPONPUBOJIA BU3HAYAEMO PYIIIHHUNA MOMEHT, SIKUA
JIBUTYH TIOBUHEH PO3BUBATH MPHU MYCKY 3a hopmyioro (2.12):
M,.=(@0-069)-124-314=34 H-m,
10 MEHIIIE ITyCKOBOTO MOMEHTY, TOOTO:
M. =34HM< M, . =35HwM
Takum ynHOM, MOYKHA BBa)KATH, ITI0 ITYCK JBUTYHA 3a0€3MTCUCHUH.
[IpoBeaemo nepeBipKy ABUTYHA Ha MEPEBAHTAKEHHS 32 METOJUKOIO 11.2.2.

3uaxomuMo M, uax 3a popmyioro (2.14):

M 06 MAX — 01811,75 . 2,2 = 3,1 H-Mm

3raxomumo Moy 3a dopmymoro (2.15):

550

- ~125 H.
PMAX = 605.0,7 H-m

Po6umo nepeBipky 3a ymMoBo1o (2.13):

MP.MAX =125 < Mae.MAx =31
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Takum umHOM, TIepeBipKa €IEKTPOJABUIYHA Ha T[EpPEBAaHTAXKEHHS Jaja
MO3UTUBHUNM pe3yNbTar. BuOpaHuil eneKkTpoJBUTYH Ma€ 3amac 3a TeMIEepaTyporo
HarpiBaHHs IPH MEPEBaHTAKCHHI.

Bubpanmii y n. 2.3. penykTtop XBWIbOBUN B3 BBaxaemMo 3aJ0BUIBHUM JUIS

MPUBOIY KUBIIOYMX HUIIHAPIB. YMOBa (2.16) BUKOHYETHCS:
M, =600Hm> M, =550 Hwm

[TepenaBanpae uncmo U = 625 BBakaemo 3a10BUTBHHAM.

2.6 AHaJjii3 cucTeM KepyBaHHS eJIEKTPONPUBOI0M, 10 iICHYIOTh

Ak BiIOMO, peryaoBaTH MIBUAKICTH PYyXy poOOYOro opraHy BHPOOHHYOIO
MEXaHI3My MOKHa JIBOMa CHOCOO0aMHU: 3MIHOKO KyTOBOi IIBHUJKOCTI HPHUBOJHOTO
IBUTYHA a00 3MIHOIO NEpeJaTOYHOro0 4YHUCJIa MEXaHIYHUX T[epenad, KoTpi
BCTAHOBJIIOIOTHCSI MIXK JBHTYHOM Ta poOounmM opranoM [3]. PerymroBaHHs 3a paxyHOK
3MIHM [EpPEelaTOYHOr0 4Yuciaa TMoTpedye BCTAHOBJIEHHS KOPOOKM IIBHJKOCTEH,
MEXaHIYHUX BapiaTopiB abo iHmMX TpucTpoiB. [Ipu mpomy crocoOi, sk MpaBUiIo, HE
BJIA€THCSA OTPUMATH IJIABHOT'O PEryJrOBaHHs WBUAKOCTI, 10 Toro x KK/ mepenaui €
J0BOJI1 HU3bKUM. [10 MM MpUYrHaM perytoBaHHS IBUIKOCTI HAMArarThCs 311HCHUTH
PEryIIOBAHHIM OCHOBHOI JJaHKU MEPETBOPEHHS MEXAHIYHOT €HEPrii — eJIEKTPOABUTYHA.

PerymioBaHHST WIBUIKOCTI, KOTPE BHUKIMKAETHCS POCTOM a00 3HUKEHHAM
HaBaHTAXEHHS, NPOXOJUTh y BIAMOBIIHOCTI 3 BJIACTUBOCTSMH MEXaHIYHOI
XapaKTEPUCTUKHU ABUTYHA.

MoxmuBi  cmocoOM  peryjioBaHHS Ta KEpPyBaHHS B CJICKTPONPHUBOJIL
N1IPO3AUIAIOTECS HA MapaMeTpUyHl Ta aBToMaTHuHi. [li1 mapameTpuyHUMHU CrIOCOOOM
PO3YMIIOTh 3MIHY Hallpyru, CTPyMy, YacTOTH abo0 1HIIOrO MapaMmeTpy IUISIXOM
BCTAHOBJICHHSI HOBOT'O 3HAYEHHS, B1JI KOTPOIO 3aJIeKUTh MEXaHIYHAa XapaKTepHUCTHUKa
neuryna. lleil cmoci0 MHMPOKO BUKOPUCTOBYETHCS B PO3IMKHEHHMX CHUCTEMAax
eJIEKTPONIPUBO/IA, JI€ 3MIHA DPETYJIIOEMOTO MapaMeTpy 3A1MCHIOETbCS aBTOMATUYHO B
3aJIEKHOCT1 BiJI PETyIIOEMOI BETUYMHH 3a JOMOMOTOI0 Tiepen0adeHoro s 1iei MeTh
3BOPOTHBOTO 3B SI3KY, Ma€ MICTO aBTOMAaTUYHE pEryJIlOBaHHA [apaMmerpa, a

perynroeMuii mapameTp Oye 3A1CHIOBAaTH KEPYIOUNA BILIUB.
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Mo>HBI TpU OCHOBHHUX CHOCOOM PEryirOBaHHS KyTOBOI HIBHUIKOCTI JIBUTYHIB
MOCTIHHOTO CTPYMY HUISAXOM 3MiHHU: 1) 30BHIIIHBOTO OTMOPY B JAHIIO31 SIKOPS IBUTYHA:
2) Mar"iTHOTO OTOKY; 3) HAIPYyTrol0, KOTpa MiAIBOJUTHCS J10 SIKOpS ABUTYHA.

3MiHa omopy B JIaHLIO3i AKOPS BUTYHA — CIIOCIO PETYIIOBAHHS, KOTPUH YacTO
HA3MBAETHCSA PEOCTATHUM, TOMY IO B CHUJIOBHM JAHLIOT BKJIOYAIOTHCS PE3UCTOPU
(peoctatn). Peocrarn TOBMHHI MaTH 3JaTHICTh TPOBOJUTH BEJIHUKI CTPYMH.
PerynroBanHsT HMIBUAKOCTI IIUM CIIOCOOOM 3IIMCHIOETHCS MPU MOCTIHHOMY MOMEHTI.
MexaHiuHa TOTYXKHICTh Ha Baly JABUTYHa 31 3MIHCHHSM KyTOBOi IIBHUIKOCTI OyJie
3HM)KYBAaTHUCh, a €JIEKTpUYHAa OyJe HE3MIHOKW. TakuM UYMHOM PO3IJSHYTHH CIOCiO
pEeryJilOBaHHS BIJIHOCHO TMPOCTUM, ajieé OJHOYACHO MAa€ HACTYIHI HEIOJIKH: TPHU
3HWKEHH]1 KyTOBOI IIBHMJIKOCTI OXOJIO/PKEHHS JBUI'YHA IOTIPIIYETHCSA, BHACIIJOK YOTO
CTaTUYHE HABAHTAXKEHHA Ui 3ano0IraHHs MeperpiBaHHs JABUTYHAa IIOBHUHHE OyTH
3HIWKEHE. A TakoX JJi1 OTPUMAHHS HU3bKOI MIBUJKOCTI B JIAHLIOT SKOpS MOTPIOHO
BKJItOUaTH BeJukui omip. IIIBUAKICT NpU HE3HAUHUX KOJMBAHHSIX HaBaHTa)KEHHS
HecTaOUIbHA. [Tpy HEBEMKUX 3HAYEHHSX HAaBAHTAXKEHHS IIBUIKICTh MaJiO0 3MIHIOETHCH,
HaBITh NMPHU BKIIFOYCHHI BEJIMKUX OTOPIB.

BxazaHi He0/IIKK J03BOJISIOTH 31MCHIOBATH PETYJIOBAHHS IIBUAKOCTI JIHIIE Y
HEBEJIMKOMY Jiana3oHi. TakoX aHuil Crmoci0 BUMAara€e BUKOPHCTOBYBATH pPEOCTATH
BEJIMKOI MacH IS TIOTYXHHUX JABHUTYHIB [3].

3MiHAa MArHiTHOro MOTOKY ABMIYHa. PerymtoBaHHs 31HCHIOETHCS 3MIHEHOIO
CTpyMy 30Y/IKE€HHSl y JBUTYHA HE3QJIEKHOTO 30Y/DKEHHs Ta LIYHTYBaHHSIM OOMOTKHU
OTOPOM IIIYHTYBAaHHS y JBUTYHA MOCIIOBHOTO 30y KeHHs. Tak SIK MarHiTHa cucTteMa
JIBUTYHIB B HOMIHAJbHOMY pE€XHMI pOOOTH HACHYEHA, TO MPAKTHUYHO BIUJIMBATH Ha
Mar"iTHUHA MOTIK MOJIMBO TUIbKM B HampsIMKy HOTO 3MEHILIEHHS, B Pe3yJbTaTi 4oro
KyTOBa IIBUJAKICTh ABUTYHa 30uUTbluThCA. Lledt cnoci® mpoctuil Ta €KOHOMIYHMM, 1
TOMY JyXe IIUPOKO BUKOPHCTOBYETHCSA, OCOOJMBO [JIsl JBUTYHIB HE3aJIEKHOTO
30y xeHHs. [InaBHICTh peryntoBaHHs MOXe OyTH AOCTaTHHO BHCOKOIO. JlaHuii crocid
BIJIHOCUTBCS JI0 PETYIIOBaHHS 3 MOCTIMHOI MBHUAKICTIO. [[1arma3oH peryitoBaHHS IS

JBUTYHIB HE3JICKHOTO 30y IKeHHs /[, =3:1+8:1.
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3MiHa HANpyru, KOTpa MiJBOAUTHCA A0 SIKOPS JABUTYHA € IYXKE MOMIMPEHUM
CIIOCOOOM peryIroBaHHs MBUAKOCTI ABUTYHA [5]. Crioci® perysoBaHHS 3MiIHCHIOETHCS,
SK TPAaBWJIO, 32 JOTIOMOTIOI0 PETYJIbOBAHUX JIKEPEJ KUBJIEHHS: OKPEMHUX, KEPOBAHHUX
CJICKTPUYHHUX TEHEPaTOpiB, KEPOBAHUX MEPETBOPIOBAYIB 3 BUKOPUCTAHHSM BEHTHIIIB
a00 TUPUCTOPIB, EICKTPOMATHITHUX a00 MarHITHUX ITIICHIIFOBAaYiB Ta 1HITHUX MPUCTPOIB.

Hampyra, KoTpa miiBOJUTHCA Ha SIKIp IBUTYHA, K IPABUIIO, 3MIHIOETHCS B MEXaxX
710 HOMIHAJIBHOTO 3HAYEHHS, @ TOMY PETYJIOBaHHS KyTOBOI IIBUIKOCTI MOXKJIMBE JIUIIIE
B CTOPOHY MOHM)KEHHS BIJI OCHOBHOI IIBHUJIKOCTI, KOTpPAa BU3HAYAETHCA MPUPOIHBOIO
XapaKTePUCTHKOIO JIBHUTYHA [3].

[Ipu 3MiIHEHHI €IEKTPOPYILIINHOI CHIIM NTEPETBOPIOBayYa 1, BIANOBIAHO, HAIIPYTH Ha
SKOpl KyTOBa IIBHJKICTb JBUTYHA 3MIHIOE€THCS MPONOPLIHHO 3HAYEHHSM >KHUBIIIOYOL
Harnpyru. JKopCTKICTh XapaKTePUCTUK 3AHMILAETHCA HE3MIHHOIO, TaK SK OMIp JAHIIora
SKOpSl JBHUIYHAa HE 3MIHIOETbCS. Y JIBUTYHIB HE3aJE€KHOr0 30Y/DKEHHS KyTOBa

HIBUJIKICTDh PETYIIOETHCS MTPU HOMIHAILHOMY MarHiTHOMY MOTOKY @ =@, . BHacmiaok

I[OTO B PEXKUMI1 HABAHTAKCHHS JIBUTYHA CTPYM B SKOPI MPHU PETYITIOBAHHI IIBUIKOCTI
HE TOBMHEH BHWKOPHUCTOBYBAaTH pOOOTYy NBUTYHA TPH TIEPEBUIICHHI HOMIHAJIBLHOTO
3HAYCHHS.

IcHYIOTHP Taki OCHOBHI CHCTEMH pETYJIOBAaHHSA IIBHUJKOCTI €JIEKTPONPHUBOJIA
MOCTITHOTO CTPYMY: «T€HEpPaToOp — IBUTYH», JI€ pOOOUYUN JBUTYH OTPUMYE >KUBJICHHS
BiJl €JEKTPOMArHITHOTO TIEPETBOpIOBaYa, KOTPUH CKIAJAETHCS 3 KEPOBAHOTO
reHepaTopa MOCTIMHOrO CTPyMy 1 JBUTYHA, IO 0OepTae reHeparop; Ta «KEPOBAHUM
MEePETBOPIOBAY - JABUTYH, J€ IIBUTYH OTPUMYE JKUBIICHHS BiJl KEPOBAaHUX CTATHYHHUX
nepeTBoproBadis [1].

[lepeBaroro peryirOBaHHS IIBUAKOCTI 3MIHEHOI HANpyrd 3a JIOMOMOTOKO
nepeTBoproBaviB € Toi (akt, mo a1 3Mian EPC nepeTBoproBada He0OX11HO BILIMBATH
HE Ha TMapamMeTpu TOJIOBHOTO (CHJIOBOTO) JIaHIIOTa, a Ha TMapaMeTpu JIaHIIora
KEpyBaHHS MPUCTPOIO — CTPYM 30Yy/KEHHS B €JIEKTPOMArHiTHOMY IEPETBOPIOBAUl, KyT
pPETyJIOBaHHS BEHTHJIIB B KEPOBAHOMY CTaTMYHOMY I[E€PETBOPIOBAYl, CTPyM

MiIMarHiuyBaHHs B MarHiTHOMy mifcuiatoBadi. [ToTy»KHOCTI LMX JIaHITIOTIB HabaraTto
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MEHIIIE TOTY>KHOCTI PEryII0EMOr0 JABUTYHA, a TOMY IMUTAHHS MPO 30UIbIIEHHS YUCIa
CTYIEHIB, TOOTO MJIABHOCTI PETYIIOBAHHS MIBUAKOCTI BUPIIIYETHCS MPOCTO.

JI1s1 )KUBJICHHS SIKIPHUX JIAHIIOT1B Ta 0OMOTOK 30y PKEHHS JIBUTYHIB TOCTIHHOTO
CTpyMy HaiO1JIbIIIe PO3MOBCIOIKEHHS OTPUMANIM TUPUCTOPHI NIEPETBOPIOBAYI.

B naniii cuctemi J0JaTKOBI 3aTpaTd, KOTpi 3B’s3aHI 31 BCTAHOBJIECHHSM
KEpOBAHOTO BUMPSIMIISIYA, MMOBHICTIO OKYMOBYIOTHCS BHUCOKOIO KEPOBAHICTIO CHUCTEM,
AKi 3a0€3MeYyI0Th MOXJIMBICTh €(EKTHBHOTO aBTOMATUYHOTO KEPyBaHHS yciMma
pexumMaMu poboTu enektponpuBona. Lli cucTteMu HaifuacTilie BUKOPHUCTOBYIOTHCS B
CHUCTEMaxX eJEKTPONpHBOJa 3 aBTOMaTHUyHUM perymoBaHHaM. KKJ[ maHoi cuctemu
BHUILE, HIK Y CUCTEMI «T€HEepaTop — ABUTYH» Ta 1HIIMX. Maca Habarato MeHIa, HIX B
ONMKMCAHUX BUIIIE CUCTEMAX.

TakuM 9MHOM 13 PO3TISHYTUX BUKOHABUMX MPHUCTPOIB IS CHIAKYIOUUX CHCTEM
HAWOUIBII MPOCTIIIMM, €eKOHOMIYHUM 1 JICIIEBUM JIJIsi 3aCTOCYBAaHHS Y SIKOCT1 MPUBOJA
JKUBJIIOUUX IWIHAPIB MAIIMHU JUII BHUPOOJICHHS OaBOBHSHOI CTPIYKH € JBUTYH
MOCTITHOTO CTPYMY 3 PEryJIIOBaHHAM LIBUJKOCTI 3MIHOKO HAINpPYrd B JIAHLIO31 SKOPA.
Jlnst peamizamii Takoro crnocoOy peryaioBaHHS IIBHUAKOCTI 3aCTOCYEMO CHCTEMY
“TUPUCTOPHUMN TEPETBOPIOBaY — JIBUTYH . (1 1bOro moTpiOHO PO3pOOMTH BIAHOCHO
HECKJIaJIHy CXEMy KEpYBaHHS B TOPIBHSIHHI 3 1HIIMMH, SKa 3a0€3MeUnTh JOCTATHIO
TOYHICTh BIAMpAIFOBAaHHS PO3Y3rO/DKCHHS, IO Oyje HajikHime 1 epeKTUBHIIIE IS
JTAHOTO TEXHOJIOTIYHOTO Tmporiecy. [[nsg mpuBoAy IHIIMX JIAHOK YeCaTbHOI MAaIIWHU

3aCTOCYEMO aCUHXPOHHI €JIEKTPOTPUBO/IH.

2.7 MopnepHi3alisi CTPyKTYPHOI CXeMH eJIEKTPONPHBOIA MAINIMHI
Sk Oyno 3a3HA4eHO y TEXHIYHUX XapaKTePUCTHUKAX EJIEKTPONPHUBOJA MAIIMHU
YMC — 450 mae y cBOeMy cCKiIail I’SATh €IEKTPUYHHUX JBUTYHIB PI3HOI MOTY>KHOCTI,
KOTpl TIPUBOAATH B pPyX OKpemi mnpuctpoi. B oOepranpHuil pyX B MAIIUHHA IS
BUPOOJICHHSI OABOBHSIHOT CTPIYKM MPUBOASATHCA TaKl OCHOBHI YAaCTHUHU SIK TOJIOBHUU
OapabaH, npuiiMaJIbHUM Ta 3MIHHUNA OapaOaHu, KUBJIIOYl HUWIIHAPH, IIITKA 3HIMHOTO

OapabaHy Ta MEXaHi3M 3MiHH TapH, SIKUi BMUKA€ThCS MPH 3aroBHEHHI Tapu (puc.1.2).
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Bci nmpuBoam, oOkpiM TpHBOJA KHUBIIOUMX IIMIIHAPIB OPUBOISATHCA B PyX
ACHHXPOHHUMH JIBUTYHAMHU Pi3HOI MOTYXKHOCTI, 1[0 MAIOTh CHIIBHUI OJIOK KepyBaHHS,
B IKOMY 3a0e31e4eHa ix ontuMainbHa poOoTa. Bin ogHOro ABUTYyHA 3a0€3Me4yeThCs pyX
JIBOX BUKOHABYMX IPUCTPOIB: TOJOBHOTO Ta MpHiiManbHOro OapabaHiB. Pyx Bix
JBUTYHIB O poOOYMX OpraHiB MalllMHU INEPEAAETHCSA 3a JOIOMOIrOI0 MepeaaBalbHUX
MexaHi3MiB (puc. 2.3).

Ha mexaHi3mi rooBHOT0, 3MIHHOTO Ta MpHUMalbHOTO OapadaHiB BCTAHOBIIEHI
KIHIIeB1 BUMHKaUl, KOTPI MOIEpPEKalOTh aBapiifHil CUTYyaIlli, SKi MOXXyTh BUHUKHYTH Y
BUpOOHMUOMY nporueci. JIo HUX BIIHOCATbCA: OOpUB OABOBHAHOI CTPIYKU, YTOHYEHHS,
YTOBILEHHS CTPIYKH, 3a0MBaHHS CTPIYKOBOJY Ta 1HIN BUAM 3axucTy. CHUrHamm Bif
BUMUKAUiB MOJAIOTHCS 10 €IMHOTO OJIOKY aBTOMATHYHOTO OJIOKYBAaHHS Ta CUTHAJII3allii,

KOTPHi )KUBUTHCS BIJl OJIOKY KMBJIEHHS! 3MIHHOTO CTPyMY Hampyroro 24B.
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Pucynok 2.3 — CtpykTypHa cxema €JIeKTPONPHUBOA YECATHHOT MAILIMHU

Mexani3M 3MIHM Tapd TaKOX Ma€ OKpEeMHUH TNepeaBalbHUI MEXaHI3M.

ACHHXPOHHHUM JIBUTYH MEXaHI3My Ma€ 3B’SI30K 3 OJIOKOM JIUMJIbHUKA IMIYJbCIB, IO
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CTBOPIOE CHUTHANl Il BMHUKaHHS ABUTYyHA. [licias BMUKaHHS ABUTYHA CTBOPIOETHCS
MOBOPOT MEXaHI3MY 1 BIIOYBA€EThCS 3MiHA TapH. BIOK TIYMIIBHUKA IMITYJIbCiB JKUBUTHCS
B1J1 OJIOKY >KMBJICHHS IIOCTIMHOTO CTPyMy Hampyroto 24B.

EnexktponpuBoa JKUBIIOYMX I[WIIHAPIB TMPAILIO€ BiA  JABUTYHA MOCTIMHOTO
CTpyMy, KOTpHIi Ma€ BIJIACHY CHCTEMY KEpyBaHHS Ta pETYyJIIOBaHHS IIBHIKOCTI.
PerynroBaHHs MIBUAKOCTI 3IIACHIOETBCS 3a pPAaxXyHOK CHUTHANy JaTdydKa TOBIIMHU

0aBOBHSHOT CTPIYKH Ta CUTHAIY TaXOreHepaTopa.

2.8 MonepHi3zanisi NPUHIMIIOBOI CXeMH €JIeKTPONPHUBO/IA YeCATbHOI MAIIMHHA

MonepHi3oBaHUI NPUBOJA MAIIMHU CKJIaJa€eThCsl 3 I'SATH ABUryHIB. llpuBon
rOJIOBHOTO OapabaHy Ta MPUHAMAIbHOIO By3Jla MAIIMHU 3A1MCHIOETHCS aCUHXPOHHHUM
enekTpoaBurynoM tuny 4A100S4Y3, mo Oyno obpaHo B gaHiil poOOTI.

[IpuBon cucteMu ‘“KHUBIIEHHS — BHUITYCK~ 31MCHIOETBCS BiJl ACHMHXPOHHOTO
nBoXmBUAKICHOTO enekTpoaBuryHa tumy IPL3090-2AA Ta obOpanoro aBuryHa
noctiitHoro crpymy tuny 2I[TH90M VXJI4, npuBoj OYMINYBaJbHOTO BaJHMKa
3aificHIoeThes Bif nBuryna AITH-12-2. TlpuBoa mexaHi3My 3MiHU Ta3y 3A1HMCHIOETHCS
Bix enektpoasuryHa AITH-11-2. B MoMeHT 3aMmiHM Ta3y 4ac poOOTH €JIEeKTPOJABUTYHA
JOpiBHIOE TpHOIN3HO 1,5 cek.

Ha decanpHiii MalyHI BCTAHOBIIOIOTHCS JIB1 €JIE€KTPOMArHiTHI My(QTH, OJHA Ha
Ma)XOPHOMY BajJy CHUCTEMH KHUBJICHHS, Jpyra Ha CTOJI CHCTeMHU BHIycKy. Mydrtu
3a0€3MeUyl0Th BKJIIOYEHHS CHUCTEMHU ‘“KUBJIEHHS — BHUIIYCK® B HOPMaJIbHOMY
TEXHOJIOTTYHOMY PEKHUMI Ta PO3’€IHaHHS KIHEMaTUYHOIO MPUBOY Mpu BUMHUKaHHI. Ha
MaliuHi BCTAHOBJICHWM KJallaH JJis TTHEBMOBUJIAJICHHS yrapiB, KEPOBaHHWM BiJl
IPOrPaMHOTO MPUCTPOIO TPYTOBOIO CUCTEMOIO THEBMOBUIAJICHHS YTrapiB.

Posrasiuemo po6oTy MoziepHi30BaHOiI cxemu (puc. 2.4).

Bxnrouennst enextpoaBuryna M2 mpuBoja 3HIMHOTO OapabaHy 31HCHIOETHCS
HATUCKAHHAM KHONKU SB2, 3amuKaioThCsi KOHTaKTH Mar”iTHoro mnyckaya KM3, y
CHJIOBIM YaCTHHI, IBUTYH MOYMHAE PyX Ha MOBUIbHIN mBuakocti. [Ipn HaTuckanui SB4

ABUT'YH IICPCXOIUTHL Ha BHCOKY HIBI/II[KiCTI) pO6OTPI 3a JOIIOMOI'OI0 3aMUKaHHA
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KOHTaKTiB MarHiTHOTO myckada KM4 y cumoBomy naHIro3i asuryHa. llpm domy

BKJIFOYCHHSI BUCOKO1 H_IBI/II[KOCTi MO>KJIMBO JIMIIIE ITICJs BKJIIOUYEHHS ITOBIIBHOI.
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Pucynok 2.4 — CxeMa eneKTpru4Ha cXxemMa IPUHIHUIIOBA €JIEKTPOIPHUBOAY YECATBHOI
MalIuHU

[Ipn cropaitoBaHHI TEXHOJOTIYHHUX OJIOKYBaHb 3a JIONIOMOTOI  KIHIIEBHUX
BuMHKadiB SQ2 mpu yToBIICHHI CTpiuku, SQ4 mpu yTOHYEHHI CTPiYKKM ab0 OOpUBY
0aBoBHsIHOTO XojcTa, SQ6 mpu 3abuBaHHI cTpiukoBony, SQ7 mpu OOpUBI CTPIUKH,
3aKUBIIOIOTbCA MarHiTHI nyckadi KMI13 Tta KMI16. 3amukaioTbcs KOHTakTH
KOHTaKTOpIB, sKI BMUKaOTh pene uvacy KT3 nns 3ynuHku enektpoiaBuryHa M2,
3aMHUKAIOThCSl KOHTaKTU curHajabHOoi jsamnu HL3. Takum 4uHOM, mpu BKIIOYEHHI
eJIEKTpOIBUTYyHa M2 Ha MOBUIbHY HIBUAKICTH 3a JONOMOIOI0 MAarHiTHOTO IycKaua
KMI11 BMukaerbcsi My(Ta >KMBJICHHS Ta JBUTYH OuHMINyBaibHOro Banuka M4. Yac

3YIMUHKHU OYHUITYBAJILHOTO BaJIUKA BIAPaxoByeThes pene yacy KT4.
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KonTpons 3a HamoBHIOBaHHSIM Tapu  3JIHCHIOETBCS 32  JOIOMOTOIO
BCTAHOBJICHOTO Ha MAaIllMHI TPHOX3MIHHOTO JIYUIbHUKA, KOTPUNA OTPUMYE IMITYIbCH BiJ
koHTakTHOTO aaTunky SQIL. Ilpm 3amoBHeHHi Tapu 3amukaeTbes SQIL, 1m0 BMHUKae
MarHiTHui koHtakrop KM18, sikuii B CBOIO 4epry 3a JOMOMOIOI0 CBOiX KOHTAaKTIB Ta
MarHiTHuX nyckauiB KM5 ta KM6 3MiHI0O€ HanpsM oOepTaHHS IPUBOIAHOIO JIBUTYHA

M3. Takox BMHKA€eThCs CUTHaIbHA Jamma HL2 “HamoBHeHHS Tapu”.

2.9 MojaepHi3zauisi cucTeMH KepyBaHHS €JIEKTPONPUBOI0M KUBJIIOUYHX
HWJTiHAPIB

Sk Bxke Oyno ommcaHe, €JIEKTPONPUBOJ 3 IIUPOKUM Jiala30HOM PEryJIrOBaHHS
MO>KHA OTPUMATH IPU BUKOPHCTAHHI KEPOBAHUX HAIIBIPOBIIHUKOBUX MEPETBOPIOBAYIB
Pa3oM 13 IPUCTPOEM 3aBJaHHS IIBUJIKOCTI Ta By3JIJaMU CXEM 3BOPOTHIX 3‘BSI3KIB.

3anponoHOBaHa HAMHM  CX€Ma NpHU3HAYEeHa [JIsl EJIEKTPOIPHUBOAIB HEBEIUKOI
HNOTY)XHOCTI. B cxeml BUKOPUCTOBYEThCS THPUCTOPHHUI IMEPETBOPIOBAY IMOCTIHHOTO
ctpymy (puc. 2.5). Jlo cxemu BXOIATh: OJOK pPEryNOBaHHS, OJIOK CHUIIOBHX BEHTHUIIB,
apoceni L1, L2, nBuryn M 3 0OMOTKOIO 30YyJKEHHS, TaXOT€HEpaTop, 3aJaT4UHK
IIBUIKOCTI Ta CHJIOBUHN TpudazHuil TpanchopmaTop.

biiok cuioBHX BEHTHIIIB MPU3HAYECHUW JI MEPETBOPEHHS 3MIHHOI HANpyrd B
peryiboBaHy BHUIpAMIIEHY Hampyry. BiH Mae aHOIHY Ta KaTOQHY I'pyld THUPHUCTOPIB,
3‘€HAHUX 1O TpHUQa3HIi CUIIOBINA CXeMi, KOTpa OTPUMYE KUBJICHHS P13HOT MOJIIPHOCTI 1
MOJa€ HAMpyTy Ha sIKIp ABUTYHA 100 3/1MCHIOBATH peBepc. TUPUCTOPH KUBISATHCS Bij
BTOPUHHOI OOMOTKHM CHJIOBOTO TpaHchopmaTopa. HamiBnpoBiIHUKOBUHN TiACHITIOBAY
NpU3HAYEHUH I MiJCUICHHS CUTHAITY pO3Y3TO/DKEHHS MK 3aJaTYMKOM IIBUKOCTI Ta
(haKTUYHOIO KYTOBOIO IIBUIKICTIO IBUTYHA.

Cucrema oOMEXEHHSI CTpyMy 3I1HCHIOE OOMEXEHHsS MyCKOBHX Ta TaJbMiIBHHX
CTPyMIB Ta KOHCTPYKTMBHO BHKOHaHa B OJIOIl HAmiBIPOBIAHMUKOBOTO MiJACHIIIOBAYA.
Cucrema KepyBaHHS TUPUCTOpPaMH MpU3HAUYEHA Al (POPMYBaHHS IMITYJIbCIB KEPYBaHHS
AHOIHOKO Ta KaTOJHOKW TIpynamMu. TUPHCTOPH KEpPYIOThCA 3a IOTOKYBAJIbHUM

Croco0OM, MOTOKYBAHHSIM iX KYTIB PEryjilOBaHHS «,, 33 3aKOHOM a, +Q, =7, 1€

a, 1 a, — KyTH PeryJioBaHHs KaTOAHOI Ta aHOAHOI rpyn BeHTWmB. [Ipu Takomy criocoO1
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peryJitoBaHHs, SIKIIO OJAMH 3 TEPETBOPIOBAYIB MPALIOE B BUINPIMIISIIOUOMY PEXHUMI, TO
IHIIMKA ~ TIATOTOBIEHUM 10 poOOTH B  IHBEPTOPHOMY pPEXKHMMI 1 HaABIAKH.
[loromkyBanbHui cIoCi0 KepyBaHHA XapaKTePU3YeThCSl TUM, IO MalTh Micls
3piBHIOBAJIbHI CTPYMU B JIAHI[I031 MMOCTIHOTO cTpyMy. J{71s1 0OMexeHHs 3piBHIOBAIbHUX

CTpYMIB y OJIOIlI CHJIOBUX BEHTHIIIB CIykaTh aApoceni L1 ta L2.
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Pucynok 2.5 — Cxema enextpuuna ¢pyHkiionanbHa EIT uBmounx HUIHIPIB

brox >KMBIIOYMX HaAmMpyr NPU3HAYCHUN 7S JKUBIICHHS JIAHIIOTIB TiACHICHHS
OOMOTKHM 30yJIKEHHS IBUTYHA 1 CKJIAJIA€ThCS 3 YOTUPHOX TPhOX(Pa3HUX BUNPAMIIAUIB Ta
cTabu1i3aTOpiB HANPYTH. 3aaTYUK IIBUAKOCTI CKIIAAETHCS 3 TPHOX OMOPIB, OJUH 3
SKUX € PE3UCTHUBHUM JATYUKOM TOBIIWHU CTPIUKH, 1 MPU3HAYCHUN ISl BCTAHOBIICHHS
HEOOX1THOT MBUAKOCTI IBUTYHA KUBITFOYMX IUATIHIPIB.

Cucrema kepyBaHHsI TUpUCTOpaMu (puc. 2.6 — moka3zaHui 1 kaHai) mpaumroe mo
BEPTUKAIBHOMY METOJly MOPIBHSIHHS HAPYTU NOCTIHHOTO CTPYMY, KOTPUM IOCTYIAE 3

MJCUITIOBaYa, Ta pO3ropTal0yd0i CHHYCOiaTbHOI HAPYTH.
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brokx kepyBaHHS THpPHUCTOpPAMH CKJIAIA€ThCA 3 By3/da JOJaBaHHS HAMPyT
KEepyBaHHS, HYJIb — opraHy (OJIOKYIOUOro reHeparopa, BAKOHABYOTO Ha OIepariiiHoMy
nigcumoBaul DA4), iaBepropa DA3 Ta migcumoBada mnortyxkHocti DAG6. Ha Bxin
KOXKHOTO KaHaTy MOJAI0ThCS Bia TpaHCchopMaTopa, PO3MIIIEHOTO B OJIOII JKHBITFOYHX

HANpyT, TPU 3CYHYTHX MO ¢a3i Ha 120° BIJHOCHO OJWH OJHOTO CHHYCOiTaJTbHUX
curtamu U, aMIniTyna sKux perymmoerbes 3MiHHUM pesuctopom R28. JTanor R30,

C38 € yactuHOIO (ha303CYBHOTO MPHUCTPOIO Ta 3aXHUCTy BiJl TEPEMIKOJ JIAHIIoTa 1

HpI/IBHa‘leHI/Iﬁ AJIs1 BCTAHOBJICHHS IIOYAaTKOBOI'O KyTa KCPYBAHHA TUPHUCTOPAMMU.
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PucyHok 2.6 — biok kepyBaHHSI THPUCTOPaMU

B toumi A (puc. 2.7) ckiamarThCs CHHYCOIalbHI Hampyru U,, Ta Kepyroda

Harmpyra MocTiiHOTO cTpymy U KOTpa MoTparuisie 3 BUXoAy miacwimoBada II.

KEP >
CymapHuil curHan To4ku A moJaeThest Ha BX1J miacuimoBaya DA4. B 3anexHocTi Bij
3HaYeHHs Ta 3HaKy U,, Ha Buxoal DA4 3MiHIOETBCS HIMpUHA TPSIMOKYTHOTO
IMITYJIbCIB KEpyBaHHSI.

[lpu U,,,=0 nHa Buxomi DA4 3‘sBrnseTpcsi Hampyra NpsMOKYTHOI (GopMu 3

OJIMHAKOBOIO IIMPUHOIO JNOAATHIX Ta Bij‘eMHUX dacTuH (pamok rpadikiB Il). Ilicns

nudepenititoBanas konjaeHcatopom C40 nHa Bxomi miacwmoBada DAS (touka B)



41

3°SBISIOTHCS JBa PI3HOMOJSIPHUX IMIYJbCH, PO3TAILIOBaHI TaK, IO KYT BiANUPaHHS
tupuctopa VS1 karomnoi rpymu «, = 90° (psgox VIII, 1). ¥V BignosigHocti 3 Bupazom
E, =E, -cosa (E,— cepemHsi BHIIPSIMIICHA €.p.C.; o — KyT PEryJIIOBaHHs) Hampyra Ha
BUXOM1 BUnpssmisiua U, =0. JIpyruit imoysbsc kepyBaHHs Tupuctopamu (psaaok 1V) B

CHCTEMI He BHKOPHUCTOBYETBCAI.

Uxep<0
[ [A]
Mepexa i
30 0 2/0 390
Ubx U, +Ukep max | Ul7/7| U
= ~Ukep max
Bxid 0 1] BT .1 . 0
DA4 30 80 270\ 360 97 — 80 2/0 \J60 30 B0 Z/0)\ 360
"
J \/
Ubux U, U
BUX/[? 0 (R} 7O S o ML g e of 0 O Y P (R I g gy (| S e P go s g 4
DAL 50 80 Z/0| 360 50 80 270|360 30 WO Z/0| 360
U U U
[licns I\
augpeper 5 0 A Ay o
wiobarHs 30 B0 270 360 _‘_‘W‘_‘_‘mu 770 360 30 7 710 360
(47
UbBux U, U
Buxid i Lty g gy g g gegeage ol ooy fooge e g ll g sge palle s s g ey
A3 50 80 Z/0| 360 90 80 2/0 | 360 30 8O Z/0| 360
U U U
[licnsg [ [
£7U¢E/7€H 0 llllllll 0 llllllll U lllll
uioborHs 30 80 zV/ 360 90 80 270 l/)ﬁo 30 B0  2/0|/ 360
(40
U U U
Buxid
DAS L 30 ®o 7o 30 Y 90 PRy o B Bl I ¢ R 770 360
(mupucimop
KamooHo !
zpyn)
Uu, U U
Buxid
DA5 O e e ey e o S o e S T
(mupucmop 50 80 270 l/ 360 90 80 270 Vw 30 B0 270 l/ 360
aHoOHO!
zpyny)

Pucynok 2.7 — I'padixu pob6oTu 010Ky KepyBaHHS TUPUCTOPAMHU
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Tupuctrop anomnoi rpymu VS4, mpu3HAYeHWUW [JIs1 BIATBOPEHHS 3aKOHY
y3TO/DKEHOTO KEPYBAaHHS B 3CyBl KyTy BIANHMpaHHS BIAHOCHO KaTOAHOI Ipymnu Ha 180°,
OTPUMYE IMITYJIbC BIJl IHBEPCHOTO MijcmioBada DA3, BXi1 SKOTO 3’€THAHUH 3 BUXOJIOM
nigcutroBada DA4 gepes pesuctop R35.

[MpsimokytHa Hampyra Ha Buxoai DA3  (psmox V)  audepeHIioeTbes
koHaencaropom C41 ta migcumoerbes miacumoadeM DAG. 3 Buxony DAG immysbe,
3CyHyTHI Ha 180° 1O BiHOIIGHHIO JO immynbcy katomHoi rpymu (psaok VIII),
NoTparvisie Ha Kepyrounii enexkrpona VS4.

[Ipu kepyrouiii Hampysi cuHycoina U,,,>0 a6o U, <0, ska po3ropraeTbcs A0
omopHoi Hampyru  U,,, TigHIMaeTbcsa abo omyckaerbes (psamok 1l). Immynscu

KEpyBaHHS PO3CYBAIOThCSA ab0 3CYBAaOTHCS, IO BIAMOBIIAE 3aKOHY MOTOJKYBaJbHOTO
KEepyBaHHS.

SIKII0 IMITYNTBCH KE€PYBaHHS TUPUCTOPAMU 3CYBAIOTHCS TaK, IO 3MEHIITYETHCS KT
BIIMUPAHHA, HANPUKIAA aHOJHOI TPYMU, TO 30UIBLIYETHCS BHUMPSAMIICHA HAmpyra Ha
skopi neuryHa. Kyrosa mBuaKiCTh IBUTYHA TAaKOXK 301IbIITYETHCS.

[Tpu 30UTbLIEH] HABAaHTA)XXEHHSI HA JIBUTYH MOTO KYTOBA IIBUAKICTH 3MEHUIUTHCS.

Takum unHOM 3a0e3MeuyeThCsl HaAliiHE KepyBaHHS €JIEKTPOIIPUBOIOM.
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3 OHIHKA IKOCTI TA CTIMKOCTI POBOTH EJEKTPOIIPUBOJA
3.1 Po3pooka crpykrypHoi cxemu CAK
Po3po6ineHiii cucTtemMi aBTOMATUYHOIO PETYJIOBAaHHS TOBIIMHU OAaBOBHSHOI
CTpiuKK Ha BUX0/1 yecanbHOi MammHu YMC — 450 ta crabimizaliii HIBUAKOCTI IBUTYHA

BIJIMOBIa€ CTPYKTYpHA cXeMa, MpuBejeHa Ha puc. 3.1.

U')’LU

b

T P 1 R U
K. - PLL — - -_ A
o Tpp+1 K Ry - (Typ+ 1) c-Typ K pez

Pucynok 3.1 — CtpykrypHa cxema CAK enekTpornpuBoa >KUBIIOUUX IITIHJIPIB

[lo3HaueHHs1 Ha CTPYKTYPHIN cXeMi BIAIOBIAAIOTH :
U,,, — manpyra 3apnanns meuakocTi;

U ,; —Hampyra nat4nka TOBIIMHU CTPIUKH;

U, — manpyra taxoreneparopa;

U pw — HAIpyra Ha BUXO/1 PETYJISATOpa LIBUAKOCTI;

U, — manpyra Ha BHX0zi KepOBAHOTO BHTIPAMIISYA;

K puw — KOE(DILIEHT MIJCUIICHHSI peryJsiTopa IBUAKOCTI;
T pw — TIOCTIIHA Yacy peryJsaTopa MBUAKOCTI;

K, — xoedilienT migcuneHHs KepoBaHOTO BUMPSAMIISTYA;
R, — exBiBanenTHuil omip naHIIOra SKOps JBUIYHA;

C — KOHCTPYKTHBHA MOCTIHA JBUTYHA,

T, - €JIeKTPOMEXaHIvHa TIOCTIHA IBUTYHA,;

K — koediuieaT 3B0pOTHOrO 3B 13Ky 10 IIBMIKOCTI;
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K r — KOoedIieHT 3BOPOTHOTO 3B’ A3KY 1O TOBIIUHI.

Jlana 3aMKHEHa aBTOMAaTHYHA CHCTEMa KepyBaHHS MPU3HAYCHA JJIS I ATPUMAHHS
Ta PEryJIOBaHHs MIBUJKOCTI efeKkTponpuBoja. Cucrema KEpyBaHHS €JIEKTPOIPUBOIOM
KUBITIOUMX WIIHAPIB BKJIIOYaE B ceOE Taki EJIEMEHTH Ta TMPHUCTPOi: 3aJaTIuK
HIBUJKOCTI, €JIEMEHTH TMOPIBHAHHS CHUTHAJIB, PETYJISATOpP IIBUIKOCTI, KEpOBaHUMU
BUTIPSIMJISTY, IBUTYH, TAXOT€HEPATOP, PEAYKTOP, NTaTUYUK TOBITUHU OABOBHSHOT CTPIUKH.

Curnanm BiJl TaxoreHepaTopa Ta JaTYMKa TOBIIMHU MOTPAIUIAIOTH HA €IIEMEHTH
MOPIBHSIHHS, /1€ BOHU CKJIAJAI0ThCS 3 CUTHAJIOM 33J]aTYUKy IIBUIKOCTI. Pe3ynpTyrounit
CUTHAJI TTOTPAIUISE HA PETYISATOP, KKK, B CBOIO 4epry, GOpMye CUTHAI JIsI KEPOBAHOTO
Bunpsimiisiya.  [loTpiOHa BenMuMHA HANpyrdw MOTpAIUige Ha AKIpHY OOMOTKY
CJICKTPOJIBUTYHA.

Ski0 cTaTUYHE HAaBaHTAXEHHS 30UIBIIYETHCSA, TO KyTOBA MIBUAKICTH JBUTYHA 1
HaIpyra TaXxOreHepaTropa BIAMOBIIHO 3MEHINYIOThCA. B pesynbTari nii Bia €MHOTO
3BOPOTHOTO 3B‘SI3Ky CUTHAJI, IKMI MOTPAIUISIE 3 €JIEMEHTa MOPIBHAHHS 301IbIIUTHCS, 1110
BUKJIMKAE 301IBIICHHAS] HAMPYTH KEPOBAHOTO BHMpsMIITda. KyToBa MIBHIKICTh IBUTYHA
30UTBIITUTRCS J0 3a/IaHOTO 3HAYCHHS.

Akio AaTYMK TOBIIMHU TOKAa3ye, IO TOBIIMHA CTPIYKKA 30UIBIIYETHCS, TO
CIIPAIbOBYE BiJl’€MHUMN 3BOPOTHIM 3B’s130K. CUTHAN MOTPAIUISIE HA €JIEMEHT MOPIBHIHHS.
Hampyra Ha perymsTopi 3MEHIIYEThCS, HAMpyra KEPOBAHOTO BUMPSIMISUA 3MEHIIYE
IIBUKICTh IBUTYHA.

3.2 Po3paxynok nmapamertpiB CAK

PospaxyeMo mapameTpu peryssitopa MBHAKOCTI, KOE(ILIEHT 3BOPOTHOTO 3B’ SI3KY
M0 IIBHUJKOCTI, TapamMeTpu SKIPHOTO JAHIIOra, PEAyKTOpa Ta IHII MapaMeTpu
CTPYKTYPHOI CXEMU.

[IpuBeneHut 70 Baja IBUTYHA MOMEHT 1HEpIIi 3riAHO M.2.5 pIBHUM:
l,,=0,005 xz- 2.
Bubpanuii paniiie I1BUT'yH HOCTIHHOTO CTPyMY Ma€ BOYIOBaHHI TaXOreHepaTop 3
napamerpamu U =220 B, n., =4000 o06/xs.

[Tapametpu HacTpoiiku cuctemu A=0,823; B=0,2; C=0,7.
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Yucno a3 neperBoproBaua M=6.

Buznaunmo koediiieHT nmepiouaHOCTI 3a (OPMYIIOL0:

K., =m-sinZ , (3.1)
T m
K =% .sin”—0955
T 6

Busnaurmo amIutiTyny JiHIMHOT HAPYTH:
E,=v2-U,, (3.2)
1 mepexi 220B:
E, =+/2-220=311B

AMIuTITY1a ONIOpHOI Harpyru piBHa 10 B.
Buznauumo koedilieHT miJCHICHHS] KEPOBAHOTO BUIPSIMIISIUA 32 (POPMYIIOLO:
K. E,
¢ T, 3.3
T (33)

on

K

ne K. — KoedillieHT MepiouIHOCTi;
E,, — aMIUIiTy/a JIIHIHHOI HanpyTH, B;
U,, — aMIUTITy1a ONIOPHOI Hanpyru, B.

_ 0,955-311
© 10

AKTUBHHMIA OTip SAKOPS ABUTYHA, IPUBEACHUN 10 TemmepaTypu 80° C, BU3HAYaEMO

K 7 =933,

3a GOpMYJIOIO:

R, =124-(r,+r, ), (3.4)

7e r, — omip SKipHOI 0OOMOTKH JBUTYHA Tipu Temmepatypi 15° C, Om;
r,, — OIIp JTOAATKOBHX TOJIOCIB ABUTYHA MpHu Temmepatypi 15° C, Om.
Tomi :
R,, =124-(3,99+2,55) =81 Om.
AKTHUBHMH oMip CUIIOBOT0 TpaHC(HOpMaTopa, MPUBEAEHHUM 10 BTOPUHHOI OOMOTKH

R,, =011 Ou .
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[HIyKTUBHUN oOmip CHJIOBOrO TpaHchopMaTopa, MPUBEIACHUM [0 BTOPUHHOI
00MOTKH, OyJie piBHUM

X,» =0,275 Om.

[IpuBenenuii akTMBHUI OMip TpaHCchoOpMaTopa 3HaleMO 3a (OPMYIIOH0:

3
Rupap. =119 Ry +—- X, (3.5)
3
Rmp . = 1,75-011+—-0,275=0,455 OMm.
” -

ExBiBasieHTHUM Omip SIKIPHOTO JIAHI[IOTAa BU3HAYAEMO 332 (POPMYJIOIO:

R, =R, R (3.6)

mp.np
R, =81-0,455=28,55 Owm.

[HAyKTUBHICTH TpaHCPOpPMATOPA BU3HAYAEMO 32 (HOPMYIIOI0:

L= e : (3.7)

mp
Wy

1€ @, — KyTOBa 4aCTOTa MEPEK1 KUBJICHHS:

w, =2 f

@, =27-50=314 ¢,
TOMI:

0,275
" 314

=0,000876 4.
ExBiBasieHTHA 1HIYKTUBHICTb SIKIPHOTO JIAHI[IOTA:

L}7 = L()e + me
L, =0,082+0,000876 =0,082876 TI'n.

EnexrpoMarHiTHy mocTiifHy 4acy BU3HA4aeMoO 3a (popMyIioro:

L

T -t

M1JCTaBUBIIN 3HAYEHHS 1HAYKTUBHOCTI Ta OTIOPY SKIPHOTO JIAHIIOra OTPUMAEMO:
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T 0,082876

—0,0096
77855 ¢

EnexTpoMexaHiuHy MOCTIHHY Yacy BU3HAYAEMO 3a (POPMYIIOIO:

TM ==& 2 ) (39)

ne ¢ — koedimieHT, o 3riguo (m.2.12) piauit 1.225 B/c.

~ 0,003-8,55

— 0,017
M T poB? ¢

KoedimienT 3B0pOTHBOTO 3B’ 513Ky 0 MIBUAKOCTI 3HAKIEMO 32 (OPMYIIOL0:

E
K e = (3.10)

3= )
Eae

ne E,, — Hampyra taxoreHeparop, B;

m.

E,, — BIANOBIJHA HAINIPY31 TAXOT€HEPATOPA EIEKTPOPYILiiHA CUIa IBUTYHA.
E,, =n, -C., (3.11)
ne C, — KOHCTPYKTUBHUI KOe(ILIEHT JBUTYHA, SKUH 3HAXOAUMO 33 (POPMYIIOO:

C = UHOM —R()g : IHOM ’ (3_12)

e
nHOM

1€ U on s o s Moy, — HOMIHAIIBHI TTApAMETPH IBUTYHA.

220-81-14
3000

E,, =4000-0,0355=1421 B.

=0,0355 B/06/xB;

[TincraBumo, orpuMani 3HaueHHs B (3.10) 1 oTpumaemo:

220 5y
1421

Pe3oHaHCHY uacToTy cucTemn Bubupaemo @p =150pan/c.

KoedirmienT migcuneHHs peryasTopa MBUIKOCTI BU3HAYAEMO 33 (POPMYIIOO:

AT, cT,
"= 049-K,-K, -6’

(3.13)

ne A — napameTp HaCTPOMKU CUCTEMU;
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¢ — koediuieHT piBHUA 1,225 3riHO MONEpeIHIX PO3pPaxXyHKIB.

0,823-0,017-1,225-0,0096

- .150° =0,06
’ 0,49-93,3-154-6

[TocTiliny yacy perynasaropa BU3HadaeMo 3a GopMyIIoL0:

A-c

Bo, (3.14)

pu=

ne A, B, C — mapameTpu HaCTPOHWKH CHCTEMH.
Toni:

0,823-0,7

) ~0,0192 ¢.
P="02.150 ¢

3riJIHO MACTOPTHUX JIaHUX Ha PE3UCTUBHUMN JaTUYMK TOBIIMHU cTpiuku SOB1

Koe(illieHT nepenayi K()m =32,

3.3 Ouinka sakocri podooru CAK

Cepen BIIOMHX METOJIB JOCTIKEHHS €IEKTPOMEXaHIYHUX CUCTEM B JaHHUM yac
HIMPOKOTO MOMIMPEHHS HAOyB METO]] KOMIT FOTEPHOTO MOJICITIOBAHHS.

Jlnis MozentoBaHHs pO3pOOJIEHOT CUCTEMH KEPYBaHHS €IEKTPOMPUBOIOM MOadi
0aBOBHH YeCaJIbHOT MAIlIMHA BUKOPHCTOBYEMO TMAKET MpUKIaaHuX mporpam Matlab, mo
€ JIOCUTh YHIBEPCAJIbHUM 1 OpPIEHTOBAHMM Ha PO3PAXYHOK MEPEXIJHUX MPOILECIB B
HETMEePEPBHUX, JTUCKPETHUX, JTUCKPETHO-HEMEPEPBHUX, JIHIMHUX 1 HENIHIWHHUX,
CTAIllOHAPHUX 1 HECTaI[loOHapHUX cucTteMax. [lepeximHi Tpollec MOXYTh OyTH
noOyaoBaHi K y QyHKIIIT yacy Tak 1y ga3oBiii miomuHi. Pe3ynbratr po3paxyHKiB MOXe
BUBOJIUTHCA Y BUTIIAMI TaOauii ado rpadika, mpudoMy MOXHA OTPUMYBATH BUXITHUAN
CUTHaJI Ha BUXOJ1 OYIb-IKO1 JJAHKU MOJIETbOBAHOI CUCTEMHU.

3a J0MOMOrol MOJICTIOYO0T MPOTPaMH JOCHIIKYEMO PEaKIilo CUCTEMH Ha
BXiJHY 3ajaBambHy Jil0 y BHIVIAAi oAMHMYHOI crymenesoi dQymkmii U, =1,

OTtpumanuii rpadik nepexigHoro npoiecy 300paxeHo Ha puc.3.2.
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Pucynok 3.2 — I'padik nepexignoro nporecy CAK

ITo rpadiuHMX 3aJEKHOCTSAX IEPEXITHOTO IMPOIECY OIIHIOEMO SKICTh IPOIECY
perymoBaHHS cuUCTeMH. OCHOBHUMH TIOKa3HHMKAaMH SIKOCTI € dYac peTyJIIOBaHHSA,

NepeperyIroBanys, KOJ'II/IBaJ'IBHiCTB, ACKPEMCHT 3aTyXaHHs KOJIWMBAHB.

Yac perymoBaHHs L, Bu3Hauae TpuBamicTh mnepeximmoro mpouecy [11].

3BUYAITHO MPUNMAIOTh, 110 MO 3aKIHYEHHIO Yacy tp BIJIXUJICHHS PETYJI0EMOI BEJIMUNHU

BiJl 3HAUYEHHSI, 1110 BCTAHOBUJIOCH, TOBUHHE OyTH HE O1JIbIlIe HAMepe] 3a/1aH0T BETMYUHU
MOXUOKU &, TOJl, aHAII3YIOYU MIBUAKOAII0 MEPEXiAHOTO MPOIECy, OTPUMYEMO Hac
perymoBanHs t, = 0,4 ¢, (& — npuiimaemo piBauM 5%).

[TepeperynoBaHHSIM HA3WBAETHCS MaKCHMabHE BIIXWJICHHS PETYJHOEMOI

BCINYHUHU BiII YCTAJICHOI'O 3HAYCHH:A, BUPAKCHE B IIPOLCHTAX!

% = w .100% = hﬁ .100% (3.15)

0 0

Jiist nanoro rpadika nepeperyitoBaHHs CTAaHOBUTH:

o=28%.
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KonuBanbHICTh CHCTEM XapaKTEPU3YETbCS YHUCIOM KOJMBAaHb PETYITIOEMOI

BEJIMYMHU 32 Yac PETyJIIOBaHHS tp. JIst  mocmipKyBaHOT CHUCTEMHU IIeH TTOKa3HHUK

CTaHOBHTH OJIN3bKO 3 KOJIMBaHb.

JIekpeMeHT 3aTyXaHHs BU3HAYAETHCS 13 CITIBBITHOIICHHS:

& =| Ner =Ny |/ [ N, =15 | (3.16)
[TimcTaBuBIIM 3HAYCHHS aMILTITY Y hopmyny (3.16) orpumaemo:
.. 1,3-10 _3
11-10

Busnagaemo mepios KoMBaHb B CHCTEMI. 3TiIHO Tpadiky ImepexigHOro Mpolecy
7 ~01c.

Taxum uMHOM, OTpUMaHI BUCOKI TOKA3HUKH MEPEX1THOTO MPOIieCy 3a0e3Meuy0Th
JIOCTATHIO IIBUJKOJIIO 1 CTIMKICTh CUCTEMHM KEPYBaHHS €JIEKTPOIPUBOJOM YECAIbHOI
marmuan YMC — 450.

3.4 Buznauenns criiikocti CAK

Cucrema criiika, $KIIO BOHA IOBEPTAETHCS JO YCTAICHOIO CTaHy MICIs
NPUNMHEHHS A11 30ypeHHs, 10 BUBEJO ii 13 CTIHKOCTI.

JUist BHU3HAYEHHS CTIMKOCTI CHUCTEMHM 3HAWIEMO MepefaBalbHy (DYHKIIIO
3aMKHEHOI CUCTEMH.

[lepenaBanbpHa GyHKINA |-TO KOHTYpPY CUCTEMU:

TP 1 Ry
PIIT 8
W|(p)= prp+1 R;{(Tﬂp+1) C'TM'p _ 3.17
Lok TP 1 R, : (3.17)

Y 1/ : : K
i Tqup+1 ’ R}](T}]p+1) C'TM'p .

[Ticyst miaCcTaHOBKYM 3HAY€HB OTPUMAEMO TIepeaaBaabHy QYHKINIO!

26,125p -11,29

W -
(P) 816-10 7 p> +8,5-10 °p? +2,38p + 124,56

Maemo xapakTepuCTUYHE PIBHSIHHS 3 TOPSAKY.
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3a kpurepiem MuxaiinoBa cuctema Criiika, sKuo rojgorpadg Muxaiiinosa
MOYMHAETHCS HA JIOJATHIA HAMiBBICI KOMIUIEKCHO! TUIONIMHHM, Ta MPOXOJUTH MPOTH
YacoBOi CTPIIKM TPH KBAAPAHTy KOMIUICKCHOI IUIOIMHKU (IIpU TPETil cTemneHi
ormepatopy Jlamumaca p). Ilpu 30imblIeHHS dacToTH Toaorpad yYXOIUTh J0
HECKIHYEHHOCTI Y TPEThOMY KBaJIpaTi.

3 xapakTepuCTUUYHOTO piBHAHHSA (3.19) oTpuMyeMoO piBHSIHHS 3-T0 MOPSAKY:
D(p)=816-10" p* +8,5-10° p* +3,386p +124,56 - (3.21)
3pobumo 3aminy P — Jo:

D(jw) =816-107 (jw)* +8,5-10° (jw)’ +3,386(jw) +124,56 ; (3.22)

[TeperBopumo Bupa3 (3.22) B HACTYITHUM BUJI; BPaXOBYIOUH, IO (Ja))3 =—] @° ;

(jo) =—":
D(jw) =—j816-10" »’ —8,5-10°w’ + j3,386+124,56: (3.23)
TIpeacTaBuMo Brpa3 (3.23) B HACTYIIHOMY BHII:
Do) = X(®) + JY (@), (3.24)
ne X (@) — niiicua yactuna;
Y () - ysBua wactuna.
D(jw) = (124,56 -5,8-10° »?) — j(3,686-8,16-10 ' @*) . (3.25)
TaKuM YHHOM:
X(w) =124,56—8,5-107° ?;
Y(w) =3,68600—816-10" & .

JlociKeHHs! CTIMKOCTI €1eKTPONPUBOA KUBIIIOUUX UIIHAPIB YeCaTbHOT

MAaITuHU TIPOBOJMMO Ha OCHOBI KpuTepiss Muxaitnosa.

Pe3ynbTaTn oO6uncieHb X(a)) Ta Y(CO) IpU 3MiHEHHI 3Ha4YeHb Big 0 10 OO

3BejieH1 B Tabmuirio 3.1.
Ha ocHOBI pe3ynbTatiB po3paxyHKy Ha KOMIUIEKCHI IIOIIMHI MO0y 10BaHa KpUBa

MuxaiinoBa, rpadik sikoi 300pakeHo Ha puc. 3.3.



Tabmuus 3.1 — Po3paxynok rogorpada Muxaitnosa

0] X(w) Y(w)

0 124,56 0

1 124,45 3,86
100 123,71 367,78
200 121,16 730,67
500 103,31 1741
1000 39,56 2870
1200 0 3013
1300 -19,31 3381
1400 -42,04 2921,2
2000 -215 843,9
2100 -250 183
2125 -259 0
2150 -268 -184
2200 -286 -579
2300 -325 -1450
2500 -406 -3535
3000 -640 -10166
5000 -2000 -83570

[To naruM TabaMYHUM po3paxyHkam Oymyemo rogorpad Muxaitiosa (puc. 3.3).
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7013

X))

-25926

o 124,56

Pucynox 3.3 — I'padik ronorpada MuxaiiinoBa

l'ogorpad MuxaiinoBa mfi XapakKTEPUCTUUYHOTO pPIBHSAHHSA 3-TO MOPSIKY

MOYMHAETHCS HaA JOAAaTHIA HAmiBBICI KOMIUJIEKCHOI IUIOIIMHM, Ta MPOXOJIUTH MNPOTU

4acoBOi CTPUIKK 3-TO KBaJI[paHTa KOMIUIEKCHOT TUIONTUHY MpU 301IbIIIEHH] YaCTOTH Bij 0

JI0 OO Ta YXOJIUTh 10 HeCKiHYeHHOCTI B |11-My kBaapaHTi.

JlocmDKeHHST  CHCTEeMHM, IPOBEJEHI 3a KpuTepeM MuxaiiaoBa, CBig4aTh, IO

MOJIEpHI30BaHa CHUCTEMa €JIEKTPONPUBOIY YeCAIIbHOI MAILIMHU € CTIHKOIO.
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BUCHOBKHA

B naniit kBamidikamiitaid po6oTi 6y10 IPOBEACHO MOACPHI3AIIII0 SICKTPOIPUBOIY
yecanbHOi Mammuan Ttuiry YMC-450. [IpoananizoBaHo mepeBard Ta HEOTIKH JAHOTO
CJICKTPOINIPUBOAY. BUSBICHO, 0 B HAIl Yac MPOMHUCIOBICTh BUPOOHHUIITBA TEKCTHIIIO
3pOCTa€e JyKe€ MOBUIBHO, TaK K EJIEKTPONPUBOAM OOJIaHAHHSA, a TaKOX CXEMU
KepyBaHHS ITUM OOJIaIHAHHSM € 3acTapiiiMu. (O3HaKaMH IIBOTO € JOBOJII HHU3bKa
HaJIIHHICTh 00JIaIHAHHS; BEJIMKA MAaTeP1aJIOEMHICTh, HEKOMITAKTHE MOTO pO3TaIllyBaHHS,
CKJIaJlHE OOCIYroByBaHHsI 1 PEMOHT, 3acTapijia €JeMEHTHa 0a3a, 3HayHlI 30HHU
HEYYTJIWBHUX C€JIEMEHTIB, IO  CYTTEBO BIUIMBAIOTh HAa TOYHICTh BUTOTOBJICHHS
0aBOBHSHOT cTpiuku. HegockoHaICTh KOHCTPYKIIT MAllIMHYU MIPU3BOJUTS 1i 10 4aCTOTO
BUXOAYy 3 Jady. B mpormeci moaepHizaiii Oylo MNpPOBEACHO PO3PaxXyHOK Ta BHUOIP
JIBUTYHA TOJIOBHOro OapabaHa, BU3HAUEHO CTAaTHUYHI Ta JUHAMIYHI HaBaHTaXCHHS Ha
JIBUTYH, TIPOBEJICHA TIEPEBIPKa €JIEKTPOABUTYHA Ha MEPEBAHTAXKYBAIbHY 3/IaTHICTD, SIKa
Jlana MO3UTUBHI pe3ynbTaTh. BusiBiieHO, 1110 BUOpaHUil €JIEKTPOABUTYH MA€ TOCTaTHIN
3arac 1o MOKJIMBOMY MEPEBAHTAKEHHIO.

[IpoBeneHa wmojepHizalis TPHHIIMIIOBOI CXEMHU KEPYBaHHS EIICKTPOIPHUBO/IA
yecanbHOi MamHKu. Po3pobieHa QyHKIIOHATbHA CXeMa €JIEKTPOIPUBOAY >KUBIIFOUHUX
UWTIHAPIB, cXeMa OJIOKY KepyBaHHS TUPUCTOPAMU, TPOAHAII30BaHO Tpadiku ii poOOTH.

B poOoTi mpoBeneHa oOIiHKAa SKOCTI Ta CTIMKOCTI poOOTH MOJEPHI30BAHOTO
SJICKTPOIIPUBO/IA KUBITFOYUX IHIIHJPIB, U1 4OTO po3podiieHa cTpykTypHa cxema CAK
Ta po3paxoBaHi ii mapamerpu. IIpoBeseHa oIliHKAa CTIMKOCTI CUCTEMHU 3a KPUTEPIEM
MuxaiiioBa, sKa JoBejia, IO cuUcTema cTika. OTpuMaHi BHCOKI TMOKa3HUKU
MEPEXiTHOTO TPOIECy, K1 3a0€3MeUyI0Th JOCTATHIO IIBHUIKOIIO 1 CTIMKICTh CUCTEMU
KEepyBaHHS €JICKTPOIPUBOJIOM YeCaTbHOT MAIIHH.

IIpoBenena MopepHi3amis Ja€e MOXKIMBICTh MIABUIIATH SKICTh OOpPOOJICHHS
0aBOBHU, 3MEHIIMTH KUIBKICTh TPOCTOIB y POOOTI, 1€ JO3BOJUTH JaHIA MalllHuHI
MpaIlOBaTH Ha PiBHI Cy4aCHUX MOJIEIIEH.

PobGoTa Mae nmpakTU4HY LIHHICTH 1 11 pe3yJbTaTH Mmicis OLIbII AETaabHOI JOPOOKU

MOKYTb OyTH PO3IJISIHYTI JJIsl BAKOPUCTAHHS HA JAHOMY MiANPUEMCTBI.
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1 ANALYTICAL PART

1.1 Purpose of combing machines

On the machines of the fluffing and threshing department, the cotton is divided
into small pieces and mainly large impurities and only a small part of small impurities
and dust are removed from it. Removal of small impurities from cotton and separation
of cotton scraps into separate fibers is achieved by processing the loose fiber on carding
machines. In addition, on combing machines, fibers are partially straightened and the
shortest and deadest fibers are separated from the fibrous mass.

Thus, the combing machine must perform:

1. Separation of cotton scraps into separate fibers;

2. Complete removal of garbage impurities, fiber defects and dust;

3. Complete removal of short and dead fibers;

4. Thorough mixing of fibers;

5. Partial straightening of fibers;

6. Conversion of canvas to tape.

Carding machines of various models work at cotton enterprises: regular size
machines C-450, CM-450, CMS-450; small-sized machines CMM-450 and CMV-450,
modernized machines of these brands, as well as their modifications. In addition to the
machines of these brands, machines for flow lines with canvas-free feeding, such as
CMS-BX, are produced.

Currently, canvas and hopper feeding have become the most common on carding
machines. Canvas feeding is used for machines working outside the flow, bunker
feeding - for machines working as part of flow lines.

In contrast to canvas, hopper feeding sufficiently allowed the feeding process to
be automated and carding machines to be used in a continuous flow of processing
cotton to the carding belt. The main difficulty of hopper feeding is to ensure a uniform
supply of cotton from the common fiber pipeline to individual machines that carry out
the technological process of cotton processing.

1.2 Combing and processing of cotton raw materials
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For high-quality separation of cotton scraps into individual fibers, it is necessary
to comb it beforehand. The comber is an independent part of the combing machine (its
unit) and is intended for preliminary loosening - separation of the fiber mass fragments
into smaller groups of fibers, freeing them from the remaining impurities of vegetable
and mineral origin. The pre-comber consists of a group of rollers and drums of different
diameters covered with saw or needle tape.

Let's consider the technological processes that take place in the previous comber.

— Loosening of the fibrous mass. Between the two connected working bodies,
large scraps are stretched into smaller scraps, separate groups and individual fibers. The
process occurs due to the fact that the teeth of the headset of the working organs of the
comb are directed in opposite directions and move relative to each other, and their
speeds v2 >v1.

- Removal of fibrous mass. The transition of the fiber from one working body to
another takes place when the teeth or needles on the working bodies are directed in one
direction and provided that the speed of the removing body is greater than the speed of
the working body (from which the fiber is removed).

Depending on the direction of inclination of the teeth or needles, the number and
profile of the headset, the directions of rotation and the relative speed between the two
working bodies, a partial transition of fibers from one working body to another with
simultaneous loosening (into smaller groups) and mixing can be carried out.

Foreign impurities are removed by knock-off rollers (steel strip knives are
installed behind the forming rollers) or fixed knives, which are installed at a small
(adjustable) distance from the surface of a rapidly rotating drum with a headset.

The power of the pre-comber is determined by the number of repeated operations,
that is, the number of lines of loosening, fiber removal and removal of impurities. The
number of repeated operations depends on the quality of the processed fiber, the degree
of clogging, the length of the fiber and the previous degree of loosening. In the hat
carding machine, intended for the processing of cotton and staple fiber, preliminary
combing is carried out by the receiving drum in interaction with the feeding cylinder

and table, chaff-removing knife and combing rollers.
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A complication of cotton processing is the presence of lumps of various sizes,
nature and degree of density. These deficiencies arise in the process of receiving or in
the process of processing fibers at textile enterprises as a result of equipment
malfunction, disruption of technological processes, poor work of personnel who
maintain this process.

The presence of lumps and waste impurities in the fibers complicates the
technological process of processing them in spinning, additional processing is often
required, the yield of yarn decreases and the cost of production increases. In addition,
with insufficient cleaning, lumps and impurities can be accumulated in the yarn and,
thus, its quality deteriorates, and then pass into the product, fabrics and knitwear,
creating defects on them. Therefore, fiber defects must be eliminated.

To remove fiber defects, special equipment is used, which includes a machine for
the production of cotton tape. In the machine, fiber bundles are separated into individual
fibers in a multiple process. Parallelization and cleaning of fibers from waste impurities
is also carried out, fluff and various vices and knots are removed.

After processing the fibers on the machine for the production of cotton tape, the
raw material enters the spinning machines for further processing of cotton or synthetic
fibers.

1.3 Structure and operation of a combing machine

Carding machine type CMS - 450 is used in cotton spinning production of the
textile industry and is intended for cleaning and processing of cotton fibers into tape
during canvas or hopper loading. The appearance of the machine is presented in fig. 1.1.
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Figure 1.1 - View of a combing machine

The main components of the CMS - 450 carding machine are (Fig. 1.2): a frame,
a feed unit (supply of raw materials), a receiving drum unit, a main drum, a mechanism
for driving and cleaning the hat cloth, a breaking mechanism, a loosening roller, a
removable drum, a removal mechanism, graduation table

The frame of the machine consists of two frames reinforced with stiffeners,
connected by four ties. All counter drives and drive belt tensioning elements are
mounted on the base.

In order to facilitate the installation, nozzles for removing soot from under the
removable drum, main drum, receiving drum, and connecting nozzles, as well as the
lower part of the air outlets of the machine's dust removal system, are installed in the
frame. All nozzles are connected to a chamber, from which all slag, slag and dust are

sucked into a centralized system or into special boxes.
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Figure 1.2 - Structure of the CMS - 450 carding machine

(1,2 - feeding cylinders, 3,4 - rollers, 5,6 - raw material supply unit, 7 - main
drum, 8 - roller, 9 - body, 10 - removable drum, 11,12 - removal mechanism, 1 3-

transverse conveyor, 14 - forming funnel)

Hat drifts are removed pneumatically through a water pipe from the nozzle,
which has a constant air blow on the left side of the machine for better removal of drifts,
coming from a cross to which compressed air is supplied.

Dust and fluff, which are released during the operation of the machine, are
constantly sucked by a centralized or group means through a chamber from under the
casing of the removable drum through air outlets installed on both sides of the machine.

The power unit consists of a power table and two brackets. During the operation
of the machine, the front feeding cylinder compacts the cotton layer, and the rear
feeding cylinder presses the cotton layer to the table under the action of four bags
assembled from plate washers, which transmit between 75 and, respectively, 100 kg of
load to each end of the feeding cylinders in the course of the technological product.

On the brackets of the feeding table, lever systems are mounted, designed to send
a signal when the cotton layer is thickened and thinned to the machine stop
microswitch. The power unit is kinematically turned off by turning the flywheel on the

major shaft.
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The assembly of the receiving drum is intended for pre-painting and cleaning of
fibers from waste impurities. Above and below the receiving drum along its perimeter
has sheet casings attached to the cheeks.

A garbage disposal knife is installed on the fixed brackets, which is adjustable in
height with bolts. For end sealing, the scraper knife has thin plates that deflect.

The main drum is one of the main working organs of the machine. A flat pulley is
installed on the shaft to drive the main drum from the left side. A pulley is installed on
the right side of the shaft to transmit rotation to the worm gear of the hat cloth drive and
hat combing mechanism.

Along the perimeter of the main drum, the following radially adjustable end tabs
are installed: rear plate, upper knife, folding plate, insert knife.

A two-part grid is mounted on radially adjustable brackets from below.

The main working element of the mechanism of the drive and cleaning of the hat
cloth is a comb, which is installed at an angle in relation to the width of the hat. The
comb receives its oscillating motion through an axle-mounted lever system from an
eccentric located on the worm gear drive pulley. A breaking mechanism is installed for
better removal of hat hairs below the comb. For the final cleaning of the hat fabric, a
cleaning roller covered with a needle set is installed above the ridge.

The breaking mechanism consists of a needle bar that carries out an oscillating
movement, two holders, two connecting rods and a thrust. It is designed to separate a
complex layer of hat combs into separate strips with the help of a needle bar that moves
relative to its axis and is driven by a pin for cleaning the hat cloth.

The loosening roller is installed with the help of brackets on the frames of the
machine with wiring relative to the set of receiving and main drums, it rotates in the
direction of the receiving drum at a speed that is twice the speed of the feeding cylinder
and serves for additional loosening and leveling of the layer of fibrous mass before
entering the combing zone. head drum-hats”. The roller is cleaned by the receiving
drum. The loosening roller consists of a sleeve covered with an all-metal saw tape, the

limiter of which is a rib on the width of the winding.
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The removable drum rotates in spherical ball bearings, mounted in diametrally
detachable housings. A cylindrical gear wheel is installed on the shaft to drive the
removable drum from the left side. A bevel gear wheel is installed on the right side to
transmit rotation through the drive shaft to the feed cylinder.

The removable roller is covered with an all-metal saw band mounted on radial-
spherical ball bearings placed in the cheeks. The removable roller is driven by the lower
pressure shaft.

The pressure shafts are two metal cylinders with high surface cleanliness. The
pressure shafts are cleaned with a squeegee. The main working elements of the
transverse parameters are two grooveless rubber bands with longitudinal parallel
grooves on the inside to hold them on vertical rollers, which have the same grooves.

The combing is removed by a removable roller and pressed by pressure shafts
that have screw grooves in order to improve the output of the combing by transverse
conveyors forming the combing emerging from the sting of the pressure shafts into a
tape, thus eliminating the triangle of combing, which is subject to disruption and
disruption depending on the fluctuations of the temperature-moistening regime cliff

The graduation table is fixed with bolts to the frames. The drive shaft is mounted
on ball bearings in the table. The tape stacker is driven from the drive shaft.

The loosening roller is installed with the help of brackets on the frames of the
machine with wiring relative to the set of receiving and main drums, it rotates in the
direction of the receiving drum at a speed that is twice the speed of the feeding cylinder
and serves for additional loosening and leveling of the layer of fibrous mass before
entering the combing zone. head drum-hats". The roller is cleaned by the receiving
drum. The loosening roller consists of a sleeve covered with an all-metal saw tape, the
limiter of which is a rib on the width of the winding.

The removable drum rotates in spherical ball bearings, mounted in diametrally
detachable housings. A cylindrical gear wheel is installed on the shaft to drive the
removable drum from the left side. A bevel gear wheel is installed on the right side to

transmit rotation through the drive shaft to the feed cylinder.
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The removable roller is covered with an all-metal saw band mounted on radial-
spherical ball bearings placed in the cheeks. The removable roller is driven by the lower
pressure shaft.

The pressure shafts are two metal cylinders with high surface cleanliness. The
pressure shafts are cleaned with a squeegee.

The main working elements of the transverse parameters are two grooveless
rubber bands with longitudinal parallel grooves on the inside to hold them on vertical
rollers, which have the same grooves.

The combing is removed by a removable roller and pressed by pressure shafts
that have screw grooves in order to improve the output of the combing by transverse
conveyors forming the combing emerging from the sting of the pressure shafts into a
tape, thus eliminating the triangle of combing, which is subject to disruption and
disruption depending on the fluctuations of the temperature-moistening regime cliff.

The graduation table is fixed with bolts to the frames. The drive shaft is mounted
on ball bearings in the table. The tape stacker is driven from the drive shaft.

In the carding machine of the CMS - 450 type, a feeding unit with two feeding
cylinders 1 and 2 and a tape density regulator with a pair of rollers 3, which control the
tape thickness, and a layer variator with an extraction pair of rollers 4 are used for
hopper feeding. During hopper feeding, the cotton falls under the rear feeding cylinder
1, which has a lock to stop the machine when the cotton layer is thickened, then under
the front feeding cylinder 2; which has a lock to stop the machine when thinning the
cotton flooring. Fibers, passing through the above-described technological process of
combing after exiting the transverse conveyor 13, enter the forming funnel 14 of the
tape density regulator, after which the formed tape passes through the control pair of
rollers 3 and the extraction pair of rollers 4.

1.4 Technical characteristics of the ChMS-450 combing machine

The tape density regulator has adjustment limits for tape thickness changes of up
to + 20%. The tape, passing through the tape density regulator, goes through the
flattening rollers of the tape stacker and is placed in uniform rings in the basin.

Let's consider the main technical characteristics of the ChMS-450 machine:
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Working width of the machine, mm: 1020

Length of recycled fiber, mm:

- medium fiber cotton 28/29+35/36
- fine-fiber cotton 33/31+41/42
Productivity, kg/h:

- for fine fiber cotton 20

- for medium fiber cotton 40

Clogging of processed mixtures, % up to 5.5

Linear density of the produced tape, ktex

- for medium fiber cotton 5.55+3.33
- for fine-fiber cotton 4.45+2.5
The frequency of rotation of the main working organs

receiving drum, r/pm:

- for medium fiber cotton 800
- for fine fiber cotton 640
main drum, r/pm:

- for medium fiber cotton 400
- for fine fiber cotton 320

removable drum, r/pm:

- working speed 18.22+38.73
- filling speed 2.2+4.67
Electric motor:

drive of the receiving and main drums:

- type 1PL3096-7DV20

- power, KW 0.15/1.5

- rotation frequency, r/pm 350-2900
brush drive for cleaning the removable roller:

- type APN-12-2

- power, kW 0.27

- rotation frequency, r/pm 2800



66

drive of the container change mechanism
- type APN-11-2

- power, KW 0.18
rotation frequency, r/pm 2800
Dimensions with tape stacker, mm

- length 3788
- width 1970
- height 1710
Mass, kg 4800

1.5 Conclusions to the section

Having analyzed the principle of operation of the combing machine type ChMS -
450, as well as its operation at the production enterprise, we can draw the following
conclusions:

— at present, a machine of this brand cannot bring the necessary profits to the
enterprise, because there are much more productive models. The equipment of the
ChMS - 450 machine is physically and morally outdated. The principle of operation of
individual elements of the machine also does not allow it to compete with modern
developments;

— in order to modernize this model, it is necessary to replace old equipment with
modern ones. Some elements of the control and automation system need to be replaced
with new, more modern ones;

— it is also necessary to develop a new system of automatic control of the
electric drive of the combing machine, which will allow to obtain at the output a tape of
the required quality and thickness with minimal deviation from the given number;

— as a result of carrying out all updates, the quality of cotton processing will
increase, the number of failures and downtimes will decrease, this will allow this

machine to work at the level of modern models and be economically feasible.
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AxTvaneHcTs TeMH. [IpH DREEMOMeXaHITHO MY cnocofl DPASIHAA D0 AKICHEX NOK3SHHEE
CTPIUEH OpelABMANCTRCA BHCOKI BHMOTH, OCOQNHEC OO0 3aCMIYSHOCTL 1 pOS €OHAHOCTL
EOMIUTeECIE CABOBHAHHX BOIOKCH.  30UIBIIeHHA dUacTEH O3aB0BHH MamuHEECTC SBopy
MAEHI HOT S3CMI9eH0CT1 SHAYHO 3ar0CTPICE TpodneM MIBHIIEHAA AR0CT! 98CANbHOT ¢ TPIHKH.
EBil AEOCTI OUHINSHHA, OPOWICYEAHHA Ta Napansmisanii OaE0BHAHHK EBOMOKDH SANEXHTE
MODANBIIHE TEXHOMOTIHHHE MPOOeC CTECPEHHA TEAHIHN.

Cy™acHa TeRCTIBHA MPOMHECIOEICTE SHAROORTECE ¥ CTAHl DOBUTBHOTO POSBHTEY, TOMY IO
oOnalHaHEA, 30KPEMA SSKTPONPHEOTH | CXEMHE IX KepVEaHHA, TEXHIUHO 3acTapimy. - OsHakamu
OBOTO € OOBOM HESEER HAMHHICTE OOMADHAHHA, BefHER MaTepIANOeMHICTB, IacTapila
SMEMEHTHA (d3d; HEROMIEKTHE POSTAINYEAHHA, N0 VCEIANHIOS OOCTYTOEVEAHHA 1 PEMOHT,
HENOCHDHATICTD KDHCTPYEIE TeKCTHIBHOTC 00MaNHARHA, M0 TPHIECOHTE OO 9aCTOTC BHROOY
3 mamy. Tomy MomepHizania o0NaTHaHAR € IyiKe aKTYATLHEM THTAHAAM.

Metow ganoi pofoTH ¢ VIOCEDHANEHHER SMeKTPONPHECNY YeCANBHO! MAMHHH IUTAROM
Oepexody HA HOBUM 33co0H TexHigRerc salesmewenms oONamHAHHA, CydacH! sacolm
AETOMATHIANN TeXHOMOTIMHOTO Opomecy. Ll OOSBOMNTE MOBMITHTH AKICTE OUHIIEHHA
C4B0EHH, TOYHICTE EHTOTOENEHEA (AB0BHAHROL CTPIYEH, SHESHTE 00 &M Gpary Ta 300iB ¥ poboTl
MAITHHH.

AnA DocATHeHHA OOCTaBneHECo MeTH po0oTH HeoOXUIHO EHEOHATH HACTVIHI 3AaBIAHHN:

- POSOIAHYTH HEQOIIEH 9eCanebre] MAIIHHH T3 MOOSPHISYEATH SeKTPONPHELT JaH0T MODSL,

- NPOESCTH NEPEpaXyHOE HABAHTAXSHE Ta OOpaTH HOBHH OEHTYVE OPHEODY TOMIOEHOTO
Gapatana;

- pospo0HTE HOEY CHCTEMY AETOMAaTHYHOTO KEPYEAHHA ENSEKTPOOPHECOOM  XHEMETHR
OWTMHIME 9eCANEHC] MAMMHHH, MO OOSEQNHTE OTPHMYEBATH HA BHXQO CTPIYEY OOTpMOHOL
AKDCTL Ta HeoOXiOHOI TOEINHHH 3 MIHIMAMTBHHM EBITXHTSHHAM EiI 34JaHOTO POSMIPY,

- IPOESCTH DOCIUTHEHHA MOOSpPHI30EAR0] CHCTEMHE AETOMATHYHOTC ESPYEAHHA H3 SKICTE Ta
CTIHEICTE.
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BbyaoBa yecajibHOI MamuHu THIY YMC — 450
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Gapaban, 8 —samux, 9 — xopmyc, 10 — sEiMEmIT Gapaban, 11,12 - MexaHiSM SHIMAHHA,
13- nonepeunnuit TparcnopTep, 14 - opMyrOYa BOPOHKA
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Enextponpuson MamuHa THOY UMC — 450.
CxeMa NpHHOHOOBA €JIeKTPHYHA
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EnexTponpHEoOI :KHBIOYHX THJTIHIPIE.
BITOK KEPYEAHHA THPHCTOPAMH
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CTpyKETYpHa cxeMa CAK eJTeKTpOoNpHEOTA 10
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BHCHOBKH 12

1. B mpeonect MogepHIzami G370 OpoBSOEHC POSPAXyYHOK Ta BHOIP OEHTYEA MOICEHOTO
GapaliaEa, BHSHAYEHOD CTATHYHI T4 OUAEAMITHI HAEAHTAMEHHA HA OBNTYH, OpPOESIEHA
MEPEBIPEA SMEKTPOJEHTYHA HA DEpPeBANTAXYEANBHY 3JATHICTh, AKA JATA TIOSHTHEEL
pemibTaTH. Buiensgo, me eubpamml eIssTpOSEITYH MiE DOCTATHIE samic OO
MOFITHECMY D8P eEANTANEHHED.

DESOEEA MOOSpPHISENA DOPEEOEOOEC] CXEME  SISKTpOOPHECIA  UECAMBHOL
MAIMHEE. PospofileHa QVEEDIOHANBER CREMA EMSKTPONPHEOTY HHETFTHX OITIHIPIE,
CREMA CIIOKY KEpYEAHEA TEPECTOPAMIE, IP0AHAMS0EIRD IPadisd I pofoTH.

3. B pofoTi mpoBSdEHA ONIEKA HEOCTI Ta CTIHEDCT. po0OTH MOASpHISOEAHOTO
EMEETPOOPHECTA HIUEMIOWX IIUHHIPE, AT Jore pospolnera cTpyETypEa cieMa CAK Ta

DSpERO i DapameTp. HF-DE..-.E[E-H& OOiHEd CTIHEDCTL CHCTEME 54 EPHTEPIEM
K-lmmuﬂa AKA JOESMIA, N0 CHCTEMA & CTLTRDED.

4. OrpivaEi EHCOR OOKASHEEN OEPERIGHOTD OPOTECY, Mo 3afesneTyioTe MOCTATHR
INEHARGED 1 CTIHKICTE CHCTEME KepyEiHHA SSKTROIPHECIOM T8cAIbHO] MATIHHN,

3. Ilposegena MONEPHISANLT f3F MOBUIHEICTh DBHIINTE AKICTE OCpOONEHAET CAE0BHI,
SMEHIINTH KUTBKICTE OpocToiE ¥ pofoTi, 0@ DOSEOINTE MAMNE! OPAMICEATH HA PIEHL
CYTACHIR MOZSIEH.

6. Epambipamiiea pofoTa Mar OpakTHOHY DEEICTE, 0O PeSYIBTATH MOMA GUIRI
geraneHOl  gopofiN  MoEYTe OyTH pOSOIAHYTL Q04 EHEDPUCTAHHA Ha  JIHEOMY
T ATPHEMETEL.



