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B mawiii cTaTTi OTpUMaHO PiBHSHHS ITOBEPXHi 3y0iB MIIIIHAPHIHKX Nepenad Hosikosa JJI3 3 nn-
KJIOiJaJIbHOIO MOIOBKHBOI0 (POPMOI0, 1110 HApi3aHUX Pi3LIEBOIO FOIOBKOIO.
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An equation of the cycloidal-arc tooth’s surface of Novikov’s cylindrical gearing with two action
lines is found in the present note by the duplex spread blade method.
Keywords: arched points, cylindrical transmission, cylindrical gearing by Novikov’s, cycloid.
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JAUHAMMUKA PA3I'OHA QJIEKTPOMEXAHUYECKOI'O
IPUBOJA CTOJIA TEXHOJOTHYECKUX MAIIIUH

B pabore nccnenyercs: BIMSHIE KOHCTPYKTHBHBIX 9JIEMEHTOB, BO30Y)KIAFOIIMX CUJI, CHUI TPEHHSI, MCXaHHYe-
CKOI1 XapaKTepUCTHKH JBHTaTes Ha TUHAMUKY Pa3rOHa 3MIEKTPOIPUBOJA CTOJIA TEXHOMOTHYECKHIX MAIIUH.
Ki1roueBblie cji0Ba: IPUBOJL, AMHAMUKA, Pa3rOH, TOYHOCTb, MAILIUHA.

BBenenne. AKTYyanbHOCTh Pad0Thbl. TOUHOCTH MEPECTAHOBKH CTOJIA TEXHO-
JIOTUYECKUX MAlIWH, B YACTHOCTH METAJUIOPEKYIINX CTAaHKOB, OTHOCHUTEIHHO HMH-
CTPYMEHTa WJIM Ha000pOT MMEET Ba)XKHOE 3HaueHue B TexHuke. Hampumep, mpu 06-
paboTKe OTBEPCTHH B CBEPIMIBHBIX CTaHKaX TOYHOE MEXOCEBOE PACCTOSHHE
obecreunBaeTcs METOIOM TOYHON KOOPAMHATHOM IMepeCcTaHOBKH CTOJa. Bo3HHKaeT
BOIIPOC, MPH KaKUX PeKUMax paboThl 0OecreynuBaeTCs JOCTaTOYHO TOYHOE MEXO-
CEBOE PACCTOSIHUE U CPABHUTEIIBHO OOJIbINAs IPOU3BOANTEIBHOCTD CTAHKA.
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TOYHOCTP TEPECTAaHOBKH CTOJA W3 OJHOM IMO3WIMH B JPYTYIO HEMOCpe-
CTBCHHO 3aBHCHUT OT JMHAMHUYECKUX CBOWCTBA TPUBOJA U OT XapaKTepa JBUKYILIECTO
MOMEHTa, MOMCHTOB MHEPIIMU JBIKYIIUXCS MAcC, BEIMUUHBI TPCHUS B HATIPABIISIO-
WX, CHCTEMBI YIIPABJICHUH ¥ T.1. [1]

Heanb padoTbl. B nannoif paboTe cremana MONBITKA paCCMOTPETh AUHAMHUKY Pa3-
TOHA 3JIEKTPOMEXaHIIECKOTO PHBOAA CTOIa*,

Copep:xxaHue mucciie-
~— nosanumii. Ha pucynke 1
/ noKaszaHa IKCIIEPUMEH-
TaJbHas YCTAaHOBKA DJIEK-
TPOMEXAaHHUYECKOTO MPHUBO-
nma croima. Kak BugHO U3
3TOTO PUCYHKA, IPUBOJ CO-
CTOHUT M3 OOJIBIIOro YHCIIa
COCPEOTOYCHHBIX  (poTOp
ANIEKTPOABHUTATENSI, COCHH-
HHUTENbHBIE MYy(]ThI, Ile-
CTepHH U T.II.) U paclpese-
JICHHBIX MacCcC.
. Ha pucynke 2 noka3a-
13 1l 'Y Ha KHHEMaTH4yecKas cxema

1 PI/ICyHOK 1- 3KCHepI/IMeHTaHLHa}I YCTaHOBKa: 3J'I€KTp0Mexal-H/I‘IeCKOFO HpI/I‘
~ MOTOp-DEYKTOp; 2- ILMOHOUHas My¢ra; 3 ~ JATHHK KPYTAMETO  pona croma  Crom 1poBo-
MomeHTa TB2; 4 — X0/10BO# BUHT; 5 — KOHEUHBIH EPEKITF0YATEb;

6 — crou; 7 — naTunk waMeperns yewmii U2B; 8 — orpanyumrens nepe-  AUThCA B IBPKEHUC  OT
Melennst; 9 — natunk nepementenns WA-500; 10 — cron-noacraka; ~ ACHHXPOHHOTO MOTOpa pe-
11— coemmmmTenbHble Kaberm; 12 —Tyantym™; 13 — HoytOyxk nykTopa 1, maTduka KpyTs-
LIEro MOMEHTA, IITIOHOYHONH MY(ThI U XO/0BOTO BaJIMKa. JIBIKEHHUS CTONA Tyla U

00paTHO YIPaBJIAETCS ABYMS AaTYMKAMU-TICPEKITIOYATEIIIMH.

Lamyux kpymawezo
Momap-pedyxmop MOMEHITIC Koneyrsie Bukmodameny
\ v
Mygma Cmon
| = EN\NANGTE
= Xodobou buwm =
| | LW | | /Todwunsux

Pucynok 2 — Kunematuueckas cxema 3JeKTPOMEXaHUYECKOT0 IIPUBO/IA CTOJIA

Ha pucynke 3 npuBox npuBeeH K ABYXMacCOBOM MOJIEINH.

IIpu BrITOUEHNM AIEKTPOABUTaTeNs B ABIKEHUE MPUXOAUT Macca C MOMEHTA UHEp-
1mn J;. Macca ¢ MOMEHTOM MHEpLMHK J; IPUXONT B IBIDKEHHE TOJIBKO TOTTIA, KOTZIA YIIPY-
rasi rehopmarst 3BeHbEB Oy/IeT COOTBETCTBOBATH IOJIHON BEIMUYWMHE COTPOTHBICHUS U
OymyT BBIOpaHBI BCE 3a30pBI B IpHUBOIE. J{BIDKEHHME IPUBOIA CTOMA PA3/IeIeHO Ha 1B ATa-
ma. Ha mepBom 3tare B Teyenne Bpemenn ot t=0 1o t=1; B IBIDKEHNH HAXOIUTCS Macca ¢

*DJIeKTPOMEXaHUYECK T IPUBOJL CTOJIA CIPOSKTUPOBAH U MCIBITAH MOJ] PyKOBOACTBOM I.T.H., mpodec-
copa X.C. CaMu10Ba M HCIIBITaH COBMECTHO ¢ JokTopaHToM X./I. MycradaeBbim.
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MOMEHTOM HHEPIMHU J;, @ Ha BTOPOM JTale B TCUCHHE mM 1 M m
BpeMenH OT t=t; 10 t=t, B mBroKeHIME OyIyT 00 Macchl.
Ha nepBoM sTane ypaBHeHHe IBIDKEHHSI Macchl J; To- 3 c 3
JTY<UT BAI: ! / 2
191 + PP +Cpp =M ()

TZie (¢; — YIJI0Basi KOOpAWHATA JBIDKCHUS; J; — MO-

MeHT uHepuuy; [ — koddduuueHT 3aryxanus Ko-

neGaHMsl CHCTEMBI, ¢ — IPHUBEICHHAS >KECTKOCTh Pucynok 3 — Jlunamuyeckas

puBoJa, M, — MOMEHT 3JIEKTPOJABUraTEeIs. MOZCIIE 3ICKTPOIPUBOA CTONA
ONeKTpUYECKH BpaIlAtoMii MOMEHT, JEHCTBYIONIMI HAa HENOBIDKHBIN POTOP JMEK-

TPOIBUTATEIIS B IEPBBIi 3TATL, TIOCIIC BKIIFOUEHHUS B CETh, BRrAUCsieTcs o (opmysie [10]

M, =M, [1+ et — (e’”2t cos(wt — )+ e "2 cos(wt + (p))/ cos (p] ., @

rne M, — HOMIHAIBHBIN ITyCKOBOW MOMEHT 3JIEKTPOABUTATEIS; A U A, — Kodppurmen-
THI 3aTyXaHUsI KOJICOaHHH B 3JIEKTPUYCCKON CHCTEME JIBUTATEINs, (0 — CHHXPOHHAS yT-
JIOBast CKOPOCTH JICKTPOABUraTesIst, COSQ — KO3((HUIIMSHT MOIITHOCTH.

VYuutsiBas BeIpakeHue (2), ypaBHenue (1) 3anumem B BHIE

§+280+k%p=M, /I [1+e 7 - (e’th cos(et —¢)+e 2" cos(wt + (p))/cos o, B

rae 28=p/Jy; k*=ClJ,.

Pemrenue YpaBHCHUA 3 ciaraercs u3 06Luer0 pemeHuss 0AHOPOAHOTO, COOTBET-
CTBYIOIIETO TAHHOMY, U YaCTHOTO pelieHus. PerreHne ypapHenus 3 0e3 mpaBoi yacTa
HUMECT BU

@, =& (c, cos pt+c,sin pt), (4)

rae p°=8°—k?, ¢, ¥ C, — POU3BOIIBHEIE TIOCTOSHHBIE.
YacTtHoe perieHue ypaBHeHHA (3) 3amUIIeM Tak:

¢, =My +Mg e +e” My [Acos(ot — )+ Bsin(wt — )]+
+e"2 M, [Dcos(wt +¢)+ Nsin(wt + ¢)], (5)

rae A, B, D u N — npou3BoJibHBIE TIOCTOSTHHBIE.
Beipaxxenue (5) nBa pasza muddepenuupyem, nojacraBuMm B ypasHenue (3) u,
NPUPaBHHBAS 3HAYEHHS COOTBETCTBYIOIINX YJIEHOB, ITOIYIHM:

A 22— w® —28h, +k? _
J; 005 g[4w? (5 —11)% + (A2 —? — 280, +k2)?]”
B = (25— 2y) )/ (3, cos g4 (5—1,)% + (12— ® — 24, +k2)?]):
D 2% —w? — 280, +k? ,
J; 008 P[40? (5—1y)% + (A —w® — 20, +k?)?]
N = (2605~ 1))/ (3, cos @A (5—1,)° + (13— — 20, +Kk%)?] );
My =My /33005 — 2%, +k%) s My =My, /J.k%. (6)

CrenoBarenbsHo, obiiee pemenue ypasaeHus (3) o=@+, Oyner
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@=e"c cos pt+c,sinpt)+ M, /I k2 +M,, /I, (A% — 24, +k?) -
e 12 —® =24 +k?]cos(wt — @) + 20(3 - A,) sin(wt —¢)
J; 008 p[40? (8 —1y)% + (A2 —w? — 20, +k?)?]
_ Mye ] —w® - 24, +k?*]cos(wt - (p)+2(0(8 Ap)sin(t —¢) ,
J; 008 p[40? (8 —1,)% + (M5 — 0% — 21, +k?)?] Y

Hcnons3ys nauaneHble ycnoBus t=0, ¢=0, ¢ =0, Haiinem 3Ha4YeHUS MPOU3-
BOJIBHBIX MOCTOSHHEIX Cp 1 Cy,

C,=My/3k? =My /3,(2% - 2%, +k?)+
MH[(xi—mz—2xl+kz)cosw—zw(a—xl)sin(p]+
J; 008 p[40? (5—2)° + (A2 —0? =24, +k?)?]
M, [(3 - c02—2%.2+k2)008(p+2(o(6 kp)sine]
J; 008 p[40? (5—1y)% + (A — % =21, +k?)?]
Cy =My, /3, pk% =My, (5—=15)/J1p(05 - 20, +K?) +
M [(A3 — @2 — 22, +k?)(8cos @ — ., cos @ +sin @)]
3,pcos o402 (5—2)2 + (02 — w2 — 2, + kD))
M 4 [20(8 —Aq)8Sin@— A, Sin @ — oS @]
_J1COS(p[4(02(8 )2 + 03 —0? - 24, +k2)?]
M [(A5 - % =21, +k?)(8cos o — wSIn(p)+20)(6 A,)(8Sin -1, SinQ+®C0s ]
J; 005 g[40* (8- 1,) + (A5 — 0° — 20y +k?)?]

Taxum o6paszom, ynpyruii MOMEHT My=c'( B KWHEMaTHYECKOII IIETH dIEKTPO-
IIPUBOJIA CTOJIA IIPU Pa3TOHE ONIPEIEIIAETCS BEIPAKECHUEM

(8)

. 9)

M, =Mc= {e’St (c,cos pt + ¢, sin pt) +e ™! [Acos(wt — ¢)] + Bsin(wt — )] +
+e7?[M cos(ot + @) + Nsin(ot + @)] +e 7% /3, (25 — 281, + k?)? +1/Jlk2}. (10)

Kak BumHO w3 BeIpaxeHus (10), mepBBIii 3Tam pasroHa 3IEKTPOIPUBOAA CTONA
SIBJISIETCS. AIDICPTHISCKUM JBIKeHHEeM. [IepBrie TpH cliaraeMble MPEACTaBIIOT cOO0H
3aTyXarompe KoyicOaHus, BO3HUKAIOIINE BCICACTBAC HATMYHS BO30YKIAIOIICH CHIIBL
OHH UMEIOT Pa3IMIHbIC aMIUTUTYIbI, Pa3InIHbIe (a3bl U pa3IMdHbIE YaCTOTHI KOJieha-
HUs. DTH CllaraeMble COJIEPIKAT TEPHOIUIECKYIO (PYHKIMIO C MEPHOIOM T=27/p; Iie-
PHOIIOM To=T3=271/®; T/I¢ p — Y4aCTOTa COOCTBEHHBIX KOJCOAHHMIA CHCTEMBI.

BcenencrBre Hanuuys MHOXKUTEIICH gt , g Mt , e ™' 31u craraeMble MOCTENEHHO

yOBIBAIOT W BBI3BAaHHBIC B HAYaJle Pa3rOHA KOJICOAHWsS MOCTENEHHO YOBIBArOT. TeMIIbl
3aTyXaHUs KOJICOAHUH 3aBHUCAT OT BEJIMUYHMHBI ITApaMETPOB O, Ay M Ay KOTOPBIC BBIpaXa-
101cs =P/2J1, M=Zs/Xs 1 M=Zp/Xp , T1iE Zs, X5, Zp U Xp — COOTBETCTBYIOIINE AKTUB-
HbIE ¥ MHIYKTHBHBIE CONPOTUBIICHHS CTATOPA U POTOPA DJIEKTPOABUTATEIS.
IIpenebperas 3aTyxaHueM B MEXaHUYECKOW U DIEKTPUUYECCKOM YaCTIX CHUCTE-
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MBI (0=A;=A;) MOXKHO OIPEEUTh HANOOJIBIINI KPY TSN MOMEHT B yIIPYrou cu-
cTeMe IIPUBOJA.
ITpu 3TOM BBIpa)KEHUE YIIPYTOr0 MOMEHTA IPUMET BH]L

cosot cos kt j
1-0?/k? 1-0?/k?
Kak BugHO U3 mocnemHedt popMyIibl, MOMEHT YIPYTOW CHIIBI, BO3HUKAFOIIHUI
IPH ITyCKEe 3JIEKTPOJBUTaTENsl, BO3PACTAET C YBEJIMYEHHUEM YacTOThI COOCTBEHHBIX
KoyieOanuu npuBoa. C 3TON TOYKH 3pEHUs 1IE1eCO00pa3HO YMEHBIIIHUTE KECTKOCTh
CHCTEMBI 3a CUET BBEJICHHS B KHHEMATHIECKYIO IIETh YIIPYTHUX JIEMEHTOB.
Kak ObLIO OTMEYEHO BBIIE, MACCa C MOMEHTOM MHEpUMH M, NPHIET B JBH-

JKEHHE TOJIBKO TOT[a, KOTJJa MOMEHT YIPYTOH CHCTEMBI IIPUBOJA cTosIa OyJeT paBeH
BEJINYMHE CONPOTHUBIICHHUS, T.C.

M, =2MH(1—coskt— (11)

Mc =Co. 12)

Ha srame coBMecTHOTO IBMKEHHSI MacC ¢ MOMEHTaMH uHepiwd J; u J, u (pu-
CYHOK 2) yIpaBJeHUs JBIKEHUS OYyT

3191 +B(Pr —p2) +¢(pr — ) =M ; (13)
J262 —B(Pr —d2) — (o —92) =—Mc.
MexaHn4ecKkas XapaKTEPUCTHKAa ACHHXPOHHOTO DJICKTPOJBHIATeNs, IIYHTO-
BOTO JIBUTATEJsl NOCTOSIHHOI'O TOKa, CHCTeMa I'eHepaTop-ABUTaTeNlb U JIaXe THI-
PaBJIMYECKOTO JBUTATENs H3MEHSETCS 110 TMHEHHOMY 3aKoHy [3, 4, 5, 6],

M, =My /S )=y /o). (14)
rae M,, — HOMUHAJIBHBIA MOMEHT JJICKTPOIBHIATEIIs, S, — HOMHHAIBHOE CKOJIBKCHHUE.
IMoncrasmsin (14) B ypasuenwe (13) u npunumMas o6o3HadeHust a=Pi/Jy;
b=MH/(J13H0)); d:C/Jl, h:B/Jz, Z:C/\]z; MleH/(\]lsH); MZZM(;/JQ 6y/:[eM UMETh:
¢y +a(py— ) +Pey +d(py— ;) = Ml;}
®2 + (P —02) —2(9 — ) =—M,.
Pemenue ypaBaenus (15) 6e3 mpaBoii 4acTH, MOKHO TIPUHSATH B BUIE
y1=D-e%;y, =N-e. (16)
rae D u N — mpou3BoJbHBIE TOCTOSTHHBIE.
IToncraBus (16) B ogHOpOAHOE ypaBHEHUE Oe3 mpaBoii wacTH (15) momyunm:
D(S?+as+bs+d)—N(as+d)=0; —D(hs+2z)+N(S*>+hs+2)=0. (17)

Kak m3BectHoO, ypaBHeHue (17) mact pemieHns, OTINYHOE OT HYJIS, €CITH PaBeH
HYJIIO ONpEeAeIUTeNb

(15)

(S +as+bs+d)  (as+d) o

(18)
(hs+2) (S% +hs+2)

OTcroz1a morydnm
S*+(a+b+h)S*+(d+bh+2)S% +bzs=0. (19)

Pemas 310 ypaBHeHue, HailneM
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S;=0: Sg=-n+ip; S =I:S,=—n—ip. (20)
IMoxcraisist S B OHOPOJHOE YPaBHCHHUE U IPUHUMAsE 0003HAYCHUS
D1=Ni; Do=y:N2; D3a=y3sNs; Ds=y4Ny, (21)
noJxyuum oOiuee peurenue ypasuenus (15) 6e3 npaBoit yactu:
wy = Ny +7,N, +e7 +e7™(y;N 5008 pt +7,N ,sin pt);

| 22)

v, = N; + Noe ™" +e ™(No0s pt +N sin pt).

UYacrHoe pemrenue ypaBHeHus (15) Oyzmem uckats B BHIE
Wi =0t +B; Wy =ant+P;. (23)

[oncraBka BeIpaxeHus (23) B ypaBHeHHE (15) IpUBOIUT K paBEeHCTBAM

a(oy — o) +bay +d[(ag —a)t+p; —Bo]1=My;

—h(oy —a,) —Z[(a —ay)t + B, —B.]1 =M. (24)
O1croa nosty4aeM st OnpeieicHust KOA(QOHUITMESHTOB 0y, Oy, B1, B YpaBHEHHUS:
d(oy —a,) =0; day +d(By —B2) = My; 2(By —B) =—M,. (25)
W3 3TuX ypaBHEHUH NOIy4aeM
a=a,=(Myz—dM,)/bz; B;=M,/z. (26)
Takum o0pa3om, yacTHOE perieHue ypapusercs (15) Oyaer:
vy =1/b, - (Mjz—dM)t+ M, /z; y, =1/b, - (M;z —dM))t. (27

Oourme pemenns ypaBHeHUS (15) @1=y1+y3, 0=+, OyIeT UMETh BUA:
@1 = Ny +Y,Npe ™ +e™(Y;N, cos pt+Y, N, sin pt) +1/b, - (M;z—dM,)t+ M, /7
@y =Ny +N, +e 7 +e™™(N;cos pt+ N, sin pt) +1/b, - (M,z—dM,)t. (28)

B CcOOTBETCTBUU C MPUHITHIMH HAYaIbHBIMH YCIOBHSIMHU JUIi BTOPOTO dTara
pasroHa sekTponpusoga crona t=0, ¢ = ¢q, ¢ =y, ¢, =0.
3anmieM ypaBHEHHS TS OTIpe/IeIeHUS TIPOU3BOIBHBIX MTOCTOSTHHBIX Ny, N, N3, Ny

Ny +72Np + 13N + My /Z = @g;
—lyaNy + pyyNy —nysNg + (1/bz)(Myz —dM ;) = op;

Pemras cucremy ypaBHeHuit (29), momydaum:

1 M
(1_73)[bZ(M12 —dm 2)(1—Y4030)}+ n(ys —Ys{;—q’o)
1(v4 —Yz)(Ys —1)+ n(Yg —Y4)(y2 —1) '
M 1
N2(1_’Y2)_TZ+(PO nN3+|N2—E(M12—dM2)

N, = Ny = . 30
8 -, s 5 (30)

(29)

leszng; NZ =
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Kak BuiHO n3 pemienuil ypasaenuit (7) u (28), pa3roH 3j1eKTpornpruBo/a 3aBH-
CHT OT MHOTHX (haKTOpPOB, TAKHX KaK MOMEHTOB MHEPIIMU BEIYIIUX U BEIOMBIX Je-
TaJsieif, MOMEHTOB ABMXKYIIUX CHUJI U CUJI CONPOTUBIIEHUS, )KECTKOCTH KOHCTPYKTUB-
HBIX 3JIEMEHTOB, CKOPOCTH ABIKCHUS, XapaKTEPUCTHKU JBIDKYIIIETO MOMEHTA H T.I1.

W3-3a oOpemMa cTaThM 37€Ch HE MPOBOMATCS MOAPOOHBIM aHaW3 NeHCTBUA
BceX (haKTOPOB HA XapaKTep NMPOTEKaHHs pa3roHa NPUBOAA, JIUIIb MPUBOISTCS He-
KOTOpBIE (pparMeHTHI U3 HUX.

Pe3ynbTaThl uncieHHbIX pemeHui ypaBHeHud (7), (28), mpu cremyromiux
3HAa4YeHUs ITapaMeTpOB IPHUBOJA

J; =5-10*H-m-c?; C =710H/pan; M =10H - m;
J,=5-10"*H-m-c?; p=01; 0=157c* (31)

npeacraBieHsl Ha pucyHke 4. Kak BuaHo u3 rpaduka ¢,=t,(t) Bcnenctsue ynpyroctu
KOHCTPYKTHUBHBIX 3JICMECHTOB IPHBO/A, MacCa C MOMCHTOM HHEPHUH J BCTyMacT B
CBOE IBIDKCHHE MMO3HEE, YeM Macca C MOMEHTOM HHepin J;. Benenctue toro B
HayaJie pa3roHa B CHCTEME MPOUCXOANT CKpydrBaHHe. Macca ¢ MOMEHTOM HHEPITUH
J, BCTymaeT B cBOe NBIDKCHHE C OOJBIIMM YCKOpPEHHEM (CKadkoM), YeM Macca J,
BCIICJICTBHE YEr0 depe3 oIpere-
JICHHOEe BpeMs B Touke "'B" yrio-
BbIC CKOPOCTHM AITHX MAacC CTaHO-
BATCS PaBHBIMU JIPYT JPYTy. 3aTeM
YIJIOBasl CKOPOCTH (p MAacChl € 200 Tp o
uHepiue J, cTaHOBUTCA OOJbIIE, 700

(\|I ~

) o9
Qo &
o | S| O

4eM CKOPOCTb (1 Macchl C MOMEH- .o i ij;'

ToM mHepiwH J;. ClenoBaTemnbHo, #0

B NPUBOJE MPOMCXOMHUT PACKpy- 500 g0 1407

auBanue. [puiem 510 packpyuu- Loo { | &

BaHWE TPOJIOIUKAETCS 10 TeX Mop, . | ™ 2

[OKa YIJIOBas CKOPOCTb MAacchl C 50 A

MOMEHTOM HHepLuH J; He craHer 200 [ | YT}

paBHOM yIIOBOI CKOPOCTH Macchl /00 + |2 1 N

C MOMCHTOM HHepImHu J;. B manb- o Z R ¢
HellIleM TPHUBOJ CTOJIA ABUTAETCS O 0 0 oof GO3 0,05 00 0,0k

Pucynox4 — KpyBble M13MeHeHus yriia [IoBOPOTa, YIIIOBOM

PaBHOMEPHO, T.C. 3aKaHYMBACTCA
CKOPOCTH U YIJIOBOI'O YCKOPCHM: IPUBOJA CTOJIa

pasroH.
Haiing pasHuily Mexay 3HaU€HUSIMU YTIIOB @1 M @, B Touke "J[" (B KOHIIE pas3-
TOHA) MOKHO OTIPENIeNUTh THHAMUYIECKON OMMOKN A® M MOMEHTA YIIPYTOCTH CHIIBI
Mpp=c*A@ >IEKTPOIPUBOA CTOJNA.
B tabnume | mpuBeneHB! pacdyeTHl yriia MOBOPOTA, CKOPOCTH M YCKOPEHHS
Macchl C MOMEHTaMH MHEpIHH J; M J,, @ TakKe PasHUIIbI THX BEIUYHH O1—P;=A0Q,

J; =63-10*H-m-c? C =710H/pan; M =0,2H - m;
J, =115-10*H-m-c¢%, B=01 w=157c".

B tabmuie 2 naHbl pe3ysbTaThl pacuera 3THX )K€ BEJIMYMH B TEX K€ 3HAUCHHSIX
MapaMeTPoOB, HO MPU BeNUUMHE MOMeHTa conpotusnenus M,~=1,0H-m. CpaBHuBas pe-
3yJIbTaThl PacyeToB, PUBEACHHBIX B TaOMHMIEAX | U 2 MOXKHO yOEIUThCS, UTO TIpH YBeE-
JMYEHUU MOMEHTA CONPOTUBIIEHUS] B CUCTEME YBEIMUUBACTCS ITyTh U BPEMS Pa3roHa.
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Tabnumal — yrasl MOBOPOTa, CKOPOCTH M YCKOPEHMS. MACChl C MOMEHTAaMH HHepUMHU J; 1 J,
®=157¢*; J;=5.10*H-m-c?; J, =5-10"H-m-¢?; C=710H/pan; P=0,1; Mg =20H-m

t, C @1, paﬂ P2, paIl A(p, paﬂ (blrc_l ¢210_1 A(bv C_l (T)lvc_z (.|.)2,C72 A(T); C72
0,001 0,008 0,003 0,005 20,25 14,23 6,02| 12504 17232] 4728
0,002| 0,036 0,028 0,008 31,16/ 31,15 0,010{ 12097| 14828 -2731
0,003] 0,071 0,062 0,009 43,99 4457 -0,58] 11507] 12591| -1084
0,004 0,124] 0,116] 0,008 54,71| 55,70 —0,099| 10682| 11058 378
0,005 0,184 0,176] 0,008 65,28 66,95 0,67 9705 9795 90,0
0,006] 0,253] 0,246] 0,007] 74,70 7535 0,65 8744] 8735 9,0
0,008 0,423] 0,417/ 0,008 90,00 90,60f -0,60[ 7102| 7050 52

0,01 0,613 0,608/ 0,005/ 103,1] 103,6] —0,050 5709] 5651 58

0,02| 1,848 1847 0,001 137,8 138,0] -0,20] 1940[ 1920 20

0,03| 3,297| 3,296] 0,001] 149,7] 1498 0,1 670 664 6
0,04 4,818] 4,817 0,001] 153,7] 153,7| -0,02 228 226 2
0,06 7,916 7,915 0,001| 155,6] 155,67 -0,01 25,2 25,0 0,2
0,08] 11,03 11,03 0] 1558 1558 0 3,0 3,0 0

Tabnuia2 — yrisl MOBOPOTa, CKOPOCTH M YCKOPEHHUS. MACChl C MOMEHTAMH HHEpUUH J; 1 J,
®=157c*; J,=63-10*H-m-¢?; J, =115-10*H-m-¢?; C=710H/pan; p=01; M¢ =L0H-m

t,C | o1, pan | gz, pan|Ag, pan| ¢;,c7 | ¢p.¢7 | AG,CTH| y,c7 | 07 | AGCT
0,001] 0,014] 0,006] 0,008] 18,75] 1522| 3,53| 11087| 14724] —3637
0,002] 0,042] 0,032] 0,01 29.46] 2850 0,96] 10950 12511 | —1561
0,003 0,078] 0,068] 0,01 40,01] 40,11] —0,10] 10372| 10995] 623
0,004] 0,112] 0,111] 0,001] 50,30] 50,80] —0,50] 9549] 9752| 203
0,005| 0,174] 0,166 0,008 59,49] 60,08] 0,59 8721 8765 44
0,006] 0,236] 0,229] 0,007| 67,95 5855 —0,60] 7923] 7903 20
0,008 0,389 0,382 0,007] 82,19] 82,75] —0,56] 6544] 6499 45
0,01] 0,565 0,550 0,006] 94.23] 9456] —0,33| 5376] 5335 a1
0,02] 1,706] 1,703| 0,003] 128.4] 128,6] —0,20] 2018] 2002 16

0,03| 3,064 3,062 0,002] 149,2] 149,3] 0,10 759 753 6
0,04 4,505/ 4,503] 0,002] 152,1] 1521 0 284 282 2
0,06| 7,460| 7,458 0,02| 153,6] 153,6 0] 39,83 3951 0,32
0,08/ 10,44/ 10,43| 0,001] 1546 1546 0 5,73 5,68 0,05

0,1] 1342] 13,41] 0,001] 154,6] 1551 0 0,78 0,78 0

HccnenoBanusi Kak TEOPETHYECKH, TaK M OKCHEPUMEHTANBHO IOKa3bIBAIOT,
9TO yBENMYCHHEM KO3 HUIINCHTa HHEPITMOHHOCTH J=J,/J; CHCTEMBI TIPH OMHAKO-
BBIX 3HAUCHMAX OCTAIBHBIX IApaMETPOB INPUBOJA JAWHAMHUYECKAs OIINOKa, yIpy-
M MOMEHT M BpeMs pasroHa 3JIEKTPONpHBOJa croja yBenumuuBatoTca. C aToi
TOYKH 3pEHMs IIPU MPOEKTHPOBAHMH MAIIMH LEJIecO00pa3sHO CTPEMHUTHCS K
YMEHBILIEHUIO K03 huIeHTa HHEPIIHOHHOCTH J.

BeiBoabI:

1. BeisiBeHa HEPaBHOMEPHOCTH JABMKCHHS 3JIEKTPOMEXaHHIECKOTO IPUBOJA
CTOJA NIPH Pa3roHe.

2. HexecTkast MeXaHHYECKasl XapaKTEPUCTHUKA aCHHXPOHHOTO 3JIEKTPOJIBUT A~
Tens, epeMeHHas CHIa CONPOTUBIICHUS B CUCTEME U YIIPYTOCTb 3BEHbEB MPHUBOAA
CTOJIA TIPUBOJIAIT K YBEIMYEHHUIO JMHAMUYECKON OMIMOKN B CUCTEME IIPH Pa3roHe.

3. I yMEHbILIEHUs] TUHAMHUYECKOH ONIMOKHM B MPUBOJE CTOJIA HEOOXOIMMO
YMEHBIIUTH KOAPQUIIMEHT NHEPUNOHHOCTU H )KECTKOCTH CHCTEMBI.

4. HanGoupInii MOMEHT yNpyroi CHJIbl, BOSHHKAIOLIMI TIPH pasroHe, ObIBaeT
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Ha MEpBOM ITall€ pas3roHa. 3HaueHue JAUHAMHUYECCKOI0O MOMCHTA B 3TOM CJj1ydae 4-6
pa3 NpeBbIIACT 3HAYCHNA HOMUHAJIBHOT'O ITYCKOBOI'O MOMEHTA JJICKTPOABUTATEIIA.
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JL: Cymnpomrms, 1953-1954. — T.1 —259¢. — T.2 — 215¢. — T.3 — 200c. 3. Kyounos B.A. JluHamuka CTaHKOB — M.:
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JlMHAMHKA Pa3roHa 3JIeKTPOMEXAaHMYECKOr0 MPHBOAA CTOJIA TEXHOJOTMYeCKMX MamiuH /
X. . Mycradaes // Bicauk HTY "XTIII". Cepis: [Ipo6iemu mexaniunoro npusony. — X.: HTY "XTIII".
—2013. — Ne40(1013). — C.79-87. — bibmiorp.: 6 Ha3B.

VY poGoTi HOCTIKYETHCS BIUTHB KOHCTPYKTHBHHUX €IEMEHTIB, 30yIKYIOUMX CHII, CHI TePTsi, MEXaHiy-
HOI XapaKTePHUCTHKHY JABUT'YHA Ha JMHAMIKY PO3TOHY €JIEKTPOIPHBOLY CTOJA TEXHOIOTTYHIX MAIIIHH.

Kuio4oBi ci10Ba: npuBiz, TUHAMIKA, PO3TiH, TOUYHICT, MAIIHHA.

In this work analyzed influences of construction elements and anxious forces to dynamic technologic machine.
Keywords: drive, dynamics, acceleration, accuracy, machine.

YK 621.833

AM. HAJPKA®OB, n.1.1., notient kad. IM U ITTM A3TYV, baky, Azepbaiimkan;
AHU. ABTYJUIAEB, n.1.1., ipod., 3aBeayromuii kadg. IM U IITM A3TY

O PE3YJIBTATAX ITPOMBIIIVIEHHOI'O UCITBITAHUSA
TPEXCTYHEHYATOI'O IBYXIIOTOYHOI'O TAKETHOI'O
PEAYKTOPA CTAHKA-KAYAJIKH CK/]] 3-1,5-710

IpencraBieHs! pe3ynbTaThl MPOMBIIUICHHOTO MCHBITaHUs Ha HedTenpomsiciax [Inpammaxsl TpexcTy-
MEHYATOr0 JIBYXIMOTOYHOTO TAKETHOTO peayKTopa cranka-kadaiku CKJI-3-1,5-710.
Ki1ioueBblie cjioBa: peykTop, He)TEPOMBICIIBI.

AxTyanbHocTh 3a1a4un. Ha xadenpe "/lerarm mamvs u [TTM" Azep0OaiimkaHcko-
ro Texaudeckoro YHuBepcuTeTa pa3paboTaHa, U3TOTOBIICHA M HCTIbITaHa IPUHIAINAb-
HO HOBasi KOHCTPYKIIMSI MHOTOCTYIIEHYATOTO PeyKTopa Ha ABYX BajlaX ¢ IWJIMHIpHYIC-
CKMMH 3yO4YaThIMU KOJECaMH, OTJIMYAIOIIMHCS KOMIIAKTHOCTBIO, MaJIOM METalIoeMKO-
CTBIO, MOBBIILIEHHOM HAJIEXKHOCTBIO M BBICOKUMH 3KCILTyaTallMOHHBIMU MOKa3aTessiMK [1].

ITo cpaBHEHHIO ¢ KIIACCHYECKMMHU MHOTOCTYIIEHYATBIMH PEAYKTOPAaMH MaKeT-
Hble peaykTopsl (ITP) obnanaror psimoM cneuuduyeckux ocoOEHHOCTEH, ompene-
JSTFOLIMX 11€7€C000Pa3sHOCTh UX MPUMEHEHUS KaK B MEXaHW3MaX TOHKUX M TOYHBIX
npuOOPOB, TaK U TSDKEIBIX M MOIIHBIX COBPEMEHHBIX MAIIMHAX U TPUBOJIAX.

Penykrop Ha3BaH MAaKETHBIM M3-3a B3aMMHO HAJIOKEHHOTO PACMONOMKEHUS €ro Oc-
HOBHBIX KOHCTPYKTHBHBIX JIEMEHTOB — 3yOUaThIX IBYXBCHLIOBBIX OJIOKOB. B mpemnarae-
MOM MEXaHMYECKOH CHCTEME TIPOMEKYTOUHBIE BAJTBI HICKITIOYAFOTCS, A BEAYIIE U BEIOMbIC
BaJIbl UCHOMB3YIOTCS KaK OCU JUTs HOCTIEAYIOIUX CTyneHell. OCHOBHBIMU MPEUMYILECTBA-
MM TTaKETHOTO PEAYKTOPa MO CPABHEHHIO C COBPEMEHHBIMHA MHOTOCTYIICHUATBIMU PEIyK-
TOpaMH KJIACCHYECKOTO HCTIONTHEHHS SBILTIOTCS: BO3MOYKHOCTD TIOTyYeHHsT OOJIBIIIOTO Tie-
PEAaTOYHOrO OTHOIIEHHS; Majible rabapuTHbIe pasMepbl; 6onee Beicokuii KIT/I; Gompiast
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