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B pabome nposedeH aHanus3 6nusHUS 4acmomHbIX,
cumnosbix, eabapumHbix Xapakmepucmuk U rapamempos
anekmpodsueamernel Ha coomeemcmeyouwjue
Xapakmepucmuku npoekmupyembix  rpusooos. Ans
YrNpOW,eHUs1 NpoeedeHUsI MPOEKMHbIX pacyemos 8 cmambe
npednoxeHa 6510K-cxemMa anzopumma ycoeepuieHCcmeo8aHHOU
mMemoOuKu  pacyema  3fieKmpomexaHudeckol — vacmu
eidpoimnynbcHUx  rpueodos.  [lpedrioxeHHbIlU  anzopumm
pacdema Mmoxem b6bimb UCMOMb308aH creyuanucmamu npu
rpoekmuposaHuu audpornpusodos c Uu38eCMHbIMU
3aKOHOMEPHOCMAMU U3MEHEHUSI Haz2py3Ku Ha e/lagHoM eany
a51eKmpomMexaHu4ecKol Yyacmu amux rnpueodos.

The analysis of influence of frequency, power and
overall descriptions and parameters of electric motors is in-
process conducted on the proper descriptions of the designed
drives. For simplification of leadthrough of project calculations
blok-skhem of algorithm of the improved method of calculation
of electromechanics part of gidraulic impulse drives is offered
in the article.The algorithm of calculation is offered can be
utillized specialists at planning of gidraulic drives with the
known conformities to the law of change of loading on the main
billow of electromechanics part of these drives.

HeoOXiaHUMM - YyacToTta iMAYNbCHUX HaBaHTaXXE€Hb

ONs NMPOEKTHOro po3paxyHKy enekTpoMexaHiyHoi  npecosaHoro matepiany f, 'u;

YacTWHU rigpoiMNynbCHOro npusody BibpauiiHoro - umkrorpama 3MiHU TUCKY B
obrnagHaHHs 3 rigpoiMnNynsCHUM  akymyrnoBanbHoOMy o6’eMi npusoay;
npvBOAOM(po3paxyHKoBa cxema npuesoay - 3aranbHui KKO eneKkTpomexaHiyHol
HaBedeHa Ha puc.1), 3HaYEHHHA SKUX BU3HAYEHO  YaCTWUHMU NPUBOAY Nsas;

eKCrnepuMeHTarnbHO Y1 aHaniTU4HO i, BiANOBIOHO, - AOBXWHM Ta NIOLLi NOnepeYHoro nepepisy
Mae ByTH BUTPUMaHe KOHCTPYKTUBHUMMU  TiAPONiHIA akymyrntoBanbHOro ob’emy;
napameTpamu npveody Ans 3abesneyeHHsa Moro - MakcumanbsHun ob’em rigpoakymynsatopa

cTabinbHOI Ta HaginHoI poboTy, €:

npueogy Wama, M>;

- poboui TUCKU cripautoBaHHs - MakcumansHun  ob’eMm  rigpouuniHgpa

BiOp0O36ymKyBaya NpuBoRY P4, P2, Mla;

npusoay W max M3;
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- AONYCTUMUIN KoeILiEHT HepPiBHOMIPHOCTI
pyxy potopa enektpoasuryHa [0] [3,4].

’_mm_‘

Puc. 1. Po3paxyHkoea cxema
enilekmpomexaHidyHoi cucmemu IBITM:

1 — enekmpodesuayH; 2— my¢gma 3
MaxoeukoMm; 3 — Hacoc; 4 — 3anobixHul
KnanaH; 5 — eibpo36ydxyeay:

6 — eukoHae4ul 2idpoyusniHop;

7 — pea2ynsmop eumpam; 8 — 6ak;

P — mexHosozivyHe 3ycunns

Mpn BMOOPI enekTpogBuryHa npusoady
HEeoOXiAHO BM3HAYUTU MOro AMHAMIYHI Ta CUMOBI
XapakTepuctukm[2], a came 4vacTtoTy obepTaHHs
poTtopa Ta, BiAMOBIAHO, KPYTHUA MOMEHT Ha
BuxigHomy Bany. [lepeBarolo enekTpogBuryHis 3
YacToTol obepTaHHA BuXigHOro Bany ~750 o6/xB.
€ 3HaYHWA KPYTHMI MOMEHT Ha Bany poTopa, ane
B TakoMmy pasi npuv MpOEeKTyBaHHA MpuBOAIB
HeobOXigHO BWKOpPMUCTOBYBaTW  rigpoHacocu i3
3Ha4yHOK nogayeto poboyoi piguvHM, WO MatoTb
Ginbwi rabapuTtHi po3mipu, i B NOEAHaHHI 3
BENUKUMW  rabapuTHMUMKM  po3MipaMu  BnacHe
€nNeKTPoaBUryHiIB HaknagaTumyTb neBHi
NpOCTOPOBI  OOMEXEHHs  NPW  KOMMOHYBaHHI
eneKkTpoMexaHiyHoi  cuctemMm  npuBogy  Ta
BMMaraTMMyTb MiACUNEHHS HECY4ol KOHCTPYKUii. B
CBOIO 4epry [ABWUIYHM 3 4acToTow obepTaHHs
BuxigHoro Bany =~3000 o06/xB. oGMexeHi Yy
BMKOPUCTaHHI  BIQHOCHO  HU3bKUM  KPYTHUM
MOMEHTOM Ha Bany poTopa, Lo 3 BpaxyBaHHAM
3Ha4YyHOI BENUYMHW MOMEHTY Cun onopy nig 4ac

Habopy TWCKy B cCUCTEeMi rigpoiMnynbCHOro
npveody A0  BENWYUHUM  p;  CNpauloBaHHS
Bibpo3OyaxyBaya  BUKNIMKaTMME  iX  3HA4He

nepeBaHTaxeHHs. Kpim Toro B pasi BUKOPUCTaHHS
enekTpoaBUIyHIB 3 4yacToTol  obepTaHHs
BuxigHoro Bany ~3000 o6/xB. onsi 3abe3neyeHHs

AOCTaTHbOI  WBMAKOCTI  Habopy  TUCKY B
akymynoBanbHomy ob’emi  goctaTtHim  Oyge
BMKOPUCTaHHA  rigpoHacociB i3 He3Ha4Ho
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33

Ta TeXHonorisax
2009

nogayeto, WO, B CBOKO 4epry 3HaA4HO obmexnTb

CUMOBi XapakTepucTuUkM npusody. Tomy npu
NPOEeKTYBaHHI eneKkTpomexaHi4YHol YacTuHH
riApoiMNynbCHOMo npusogy JouinbHo

BUKOPUCTOBYBATU aCMHXpOHHi eNieKTpoaABUryHn 3

CMHXPOHHOIK 4acToTow 00epTaHHA  BUXIZHOrO
Bany 7500 o6/xB.
PospaxyHok HeobXxigHoI NOTYXHOCTi

eneKkTpoaBuUryHa NpuMBoA4y BMMarae nonepeaHbLoro
BM3HA4YeHHS MOBHOI nogadi rigpoHacocal1], npu
BMOOpi SKkoro mawTb OyTM BpaxoBaHi 4acCTOTHI
napameTpu pobounx pexuMMmiB NPOEKTOBAHOro
BibpauinHoro obnagHaHHA 3  rigpPoiMMYbCHUM
npusogoM. Lle HeobxigHo pana 3abesneveHHs
AOCTaTHbOI  WBMAKOCTI  Habopy  TUCKYy B
akymynoBansHoMy  o6’emi npusoay(npwu
nigknioveHHi BiOpo3byakyBaya 3a CXeMOK «Ha
BXOdi») 4M B 3aranbHomy ob6’emi npwusogy(npu
nigknioveHHi BiOpo3byakyBaya 3a CXEeMOK «Ha
Buxodi»). MNogayy rigpoHacoca MoXHa BU3HaYUTU

(1]

a.o.

O, = (1)

ob’em

ae W, aKyMyroBarbHUi
rigponpueoay Ao Bibpo3bymxyBaya;

K, — moaynb npy>xHocTi po6o4ol piaunHu;

t.m — Yac Habopy TUCKy B rigpocuctemi
npueoay.

[Nsi NPOEKTHUX PO3paxyHKiB 4O PO3paxyHKy
AouinbHO BpaxoByBaTu YacTUHyY
akymyrnioBanbHoro  ob’emy  rigponpusogy Ao
Bibpo3OyakyBaya Ta  MakcMmanbHWiA  00’em
rigpoakymynsatopa. [lpu BMGOpi MakcumanbHO
OOonycTMMOro 4acy Habopy Tucky t,, He cnig
BpaxoByBaTW TpMBanicTb MpOLECIB  pO3psaKu
rigpoakymynatopa Ta MafiHHA TUCKY B CUCTEMI
B35BLLM o pO3paxyHKy BCTaAHOBMNEHUI
TEXHONOor4Ho nepiog poboyoro umkny T=1/, wWwo
3abe3neunTtb O0OATKOBUA  3amac  «MiLHOCTI»
ereKTpoMexXaHiyHOI CUCTEMM.

CepepHin TUCK Ha BMXoAi 3 rigpoHacoca B
NMPOEKTOBaHOMY NPWBOAI MOXHa pO3paxoByBaTu

3anexHo B cnocoby NigKNoYeHHs
BiOpo3OyaKyBaya. Y  BMNAAKy  NigKMOYeHHs
BiOpO3OyaXXyBa4a 3a CXEMOK «Ha  BXogi»
uuknorpama 3MiHM TUCKy Oyde  aHanorivHa

npvBedeHin Ha puc. 2, a, i cepedHin TUCK MOXe
OyTn pospaxoBaHui

Peey = pl(%p—(tl +r2)j-f+0.5f(rl +0,)p, +p,) ()
Mpu nigkntoyeHHi BiOpo3bymxyBaya 3a

CXEMOI «Ha BUXOZi» UMKNorpama 3miHW TUCKY Ha
BMXOAi 3 Hacoca Oyae aHanoriyHa npuBedeHii Ha
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puc. 2, 6 i cepegHin TUCK Moxe ByTu
po3paxoBaHMi 3a HopmMyroro
pcep :Os(pl +p2) (3)

3 BpaxyBaHHAM BHLIEHaBEAEHOro nuToma
rnofavya rigpoHacoca nNpuBoAY BU3HAYAETHCS

Wamax + Zofo + l].f]

q = pcep
T-Kp Ny, 4)
ae N — YacToTa O6epTaHHF| Bana
ereKkTpoaBuryHa.
p, MB
S
t
L t,
Q g
bW
a)
p MB
S
t t,
Q‘ —_—
t
6)

Puc. 2. uknoepamu 3miHU muckKy Ha euxodi 3
2idpoHacoca npueody npu niOKMYeHHI
eibpo36y0dxyeaya 3a CXeMOH
«Ha ex00i» - a) i «Ha euxodi» - 6)
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B pobGorTi [4] 6yno npoBefeHo AeTanbHWUi
aHania poboTu eneKkTpomexaHiYHOi cucTtemMn B
ymoBax HEpPiBHOMIPHOrO  HaBaHTaXEHHS i
O6r'pyHTOBaHO  HeoOXigHiCTb  30inblieHHs i
iHepuinHMX  napameTpiB  Ana  3abesneyeHHs
po6oTun enekTpoasuryHa 3 KoegilieHToM
HEPIBHOMIPHOCTI pyxy He Oinblue [onycTMMOro
3HayeHHs Ta 6e3 nepeBaHTaxeHb. BusHauyeHHs
MOMEHTY iHepuii gogaTkoBoi 0bepToBOi Macu B
eneKkTpoMexaHivHii  cuctemi  npmsBody  MOXHa
30iCHUTM 32 anroputMom Orok-cxema SKOro
HaBefeHa Ha puc. 3, 4.

lMo3HayeHHs B Briok-cxemi:

I1, lo, I3, f1, fo, f3 — DOBXUWHW | NNoLWi nepepidy
rigponiHii B cuctemi rigpoiMnynbCHOro npuBoOAYy
00 Bibpo3bymxyBaya;

t;, t; — yac Habopy Ta nagiHHA TUCKY B
rigpocucTemi npmMeoay;

w - KyTOBa LUBUAKICTb Bana
ernekTpoaBUryHa;

U — BiJHOCHa TpMBaniCTb ENEMEHTIB LIUKNY;

L — MOMEeHT cun ornopy Ha Bany
ernekTpoaBUryHa;

M — obeptoBuiA MOMEHT Ha Bany
ernekTpoaBUryHa;

A=B w;’, B=M,/(w.>- w,’) — nocTiiHi koedi-
uieHtn (M, HOMiHaNbHUA MOMEHT, W, -—
HOMiHanbHa i W; — CUMHXPOHHA KYTOBi LUBMAKOCTI
poTopa);

I, — cymMapHuiA MOMEHT iHepuii obepToBMX

Mac enekTpomMexaHivyHol YacTuHU
rigpoiMnynbCHOro NpUBOAY.
BucHosku
3anponoHoBaHW  anropuTM  PO3pPaxyHKy

[O03BOMNSAE€ OQHOYACHO BU3HAYUTU 3MiHY KyTOBOI
WBKAOKOCTI 0BepToBUX Mac eneKkTpomexaHivyHol
cuUcTEMM, MOMEHTY Cun  Onopy Ha Bany
rigpoHacoca, WO Moxe OyTWM BMKOPUCTaAHO npwu
NPOBEAEHHI MPOEKTHUX PO3PaxyHKIB Ha MiLHICTb
Ta HagivHiCTb enemeHTiB npusogy. [Ans peanisauji

po3paxyHKiB  3rigHO  anroputMy  AOUINbHO
BMKOPUCTOBYBaTU  €NEKTPOHHO-0B64YMCNIOBarbHY
TeXHiky[3, 4]. Cnig BiA3HauNTHK, Lo
3arnporoHoBaHa MeToaumKa MOXe oytn

BMKOpUCTaAHa $K ANS NPOeKTHMX, Tak i Ans
NpoBeAeHHS NepeBipoYHUX po3paxyHkiB. OCKiNbKU
3anponoHOBaHUIM anroputM LO3BOMSE NPOBOAUTU
pospaxyHKku i Onsa rigpoiMnynbCHUX NpuBOLIB 3
nigknioYyeHHamM BiOGpo3byakyBaya NO Cxemi «Ha
BMXOAi», MOro TakoX MOXHa BUKOPUCTOBYBaTH ANS
riAponpuBOAIB iHWMX TUMIB, WO MalTb LMKITIYHUA
PeXUM  3MiHM pPOBOYMX HaBaHTaXeHb, SKUN
OMUCYETLCA BIQNOBIAHMMW LMKIOrpaMmaMmm 3miHu
poboyoro TMCKY Ha BMXOAi 3 rigpoHacoca.
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PP by b o J10 Ky f M 1, 1,
YuKnOZPAMA MiHU MUCKY HA 6UX00i 3 2idponacoca,

cxema nidkmouenna 6iGposyHcysaua

Hiokmouenns
3a cxemoio

"na 6x00i"

Cepeoniii muck na 6uxodi 3 2ioponacoca
Peey =050, *py)

Cepedniti mucx na 6uxodi 3 zioponacoca
Deey =Py (1~ +8,)) f+O.5£1,+6)(p; +p,

f

Pospaxosyeo axymymiosabhuti o6'ex Pospaxosyeo axymymiosabhuti o6'ex
Woo =Wamas oy 4o 1y Woo =Wy o o ol 45y

i v
¢

HeoGxiona nomyawcricmo enexmpodsuzynd
J = 2 . B
Ny ey W o /K, M

#

eiono pospaxynky s0iic
subip exexmpodeuzyna
No =l My /M, 00,0 AL [5]

f

©)

P(W)=p, +(p, p,)u/y

Iliokmouenns
3a cxemoIo
"na 6x00i"

P(W)=p, +(p; p,)u/y
PW=p, +(p,-py)-(1-w/(1-u;)

[Pav=p,] p09=p, + 0, p) (1)1, +1,)]

MOMEHM Cui onopy Ha 6aiy 2ioponacoca
Li=alp(w)-p,.)27n,,

» e Kymosoi i pomopa via
o =([L, o), +(24-B-w]-L, L )2m 11, +2Ban ) "*

i1 i1 i

Puc. 3. Bnok-cxema anzopummy po3paxyHKy

e/fleKmpomMexaHi4YHoi YacmuHu
2idpoimnynbcHo20 npusody

®
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KpyTHuii MOMEHT Ha Baty eleKTPOJIBUTYHA
5
L(H =A 78(‘)1 .

@)=0

KoeoimienT HepiBHOMIPHOCTI pyXy pOTOpa €1EKTPOIBUTyHA
5=2(w, -0, Mo, -0 )

‘max ~ Cnin max ~ Cmin

1= +Al

| oy, 0,1, /M,y 0,

Puc. 4. bniok-cxema anzopummy po3paxyHKy
e/fleKmpomMexaHi4YHoi YacmuHu
2idpoimnynbcHo20 npugody
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