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On stabilizer of rotation frequency
for transport machines and mechanisms

AHHOTauus

B cTaTbe onucaH mexaHu3m obecneyeHns NoOCTOSAHCTBA
4acToThl BPaLLEHUA CTaBUNM3UPOBAHHOTO POTaTopa. YcTaHoB-
JIEHO, YTO PAcCTOsIHME OT rpy3a [0 OCYU BPaLLEHUS, a TaKKe
NIMHeNHas CKOPOCTb rpy3a sABAAIOTCA DYHKUMAMMU OT MOMEH-
Ta uMnynbca. MoKasaHo, YTO KOHCTPYKTUBHbIE NapaMeTpbl
yCTpoiicTBa (poTatopa) Nofo6paHbl TakuM 06pa3omM, YTo Npu
M3MEHEHNUN KUHETUYECKOTO MOMEHTA U3MEHSAIOTCS W paanyc
poTaTopa, U ero IMHenHasn CKOPOCTb, NPUYeM OHU 06a BAUSAIOT
Ha YIOBYI0 CKOPOCTb KOHKYPUPYIOWMM (MPOTUBOMONOXKHbIM)
06pa3oM, Tak YTO OHa OCTAeTCs HeU3MeHHOI. OTMeYeHO, YTo
CTabUAN3MPOBAHHbI POTATOP MOXKET HAWNTU NPUMEHEHIE

B TPAHCMOPTHbIX CUCTEMAX, B TOM YUCIe ANs CTabunmusaumm
4acToTbl BPALLEHUS CUIIOBbIX FeHepPaTopoB.

KnioueBble C/10Ba: 4acToTa BpaLLeHUs, CTABUAN3UPOBAHHbI
poTaTop, rpy3, IMHeHasn CKOPOCTb, MOMEHT UMMYNIbCA.

Abstract

The article describes the mechanism to ensure consistent
rotation frequency of a stabilized rotator. It is stated, that
the distance from weight to the rotation axis, and also the
linear velocity of weight are the functions from the moment
of impulse. It is shown, that the structural parameters of the
device (rotator) are selected in such a way that under the
change of kinetic moment the rotator radius and its linear
velocity are also changed, and both of them influence on the
angular velocity by the competing (opposite) way so that it
remains the same. It is noted, that the stabilized rotator can
be used in transport systems, as well as for the stabilization
of the rotation frequency of power generators.

Keywords: rotation frequency, stabilized rotator, weight,
linear velocity, impulse moment.
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BeepgeHue

Tema crabunusavyn BpaLLeHuii po-
TaTopa A0CTaTO4HO akTyanbHa [1-4],
B TOM YUCIIE B TPAHCMOPTHON TEXHUKE,
Hanpumep Ans reHepaTopoB dHepreTn-
YECKMX YCTAHOBOK.

B paborax [5-7] npenCTaBlieHbl
OCHOBbI TEOPWUU CTaBUNN3MPOBAHHO-
ro poratopa. B 4acTHocTW, yCcTaHOB-
NIEHO, YTO ero CO6CTBEHHAs 4acToTa
BpALLEHMs paBHa

w=|— (1)

11 COBMaaeT ¢ CO6CTBEHHOI YacTOTOM
Konie6aHnii MasTHUKA C MABHTUYHBIMU
napametpamu m u k [8-10].

Llenbto pa6oTsl BNSETCA ONUCaHWe
MeXaH13ma 06ecrneyeHns NoCcToAHCTBA
4acTOTbl BpALLEHNUS CTabUNN3NPOBaH-
Horo potartopa (puc. 1).

Crabunu3sauus
YacTOTbl BPaLLEHUA

Mpu BbINOMHEHUA TEXHOMOTMYE-
CKM NPOCTOr0 YCOBMS PaBEHCTBA Je-
thopmaLin NPYXNH AX PacCTOAHIIO I
OT LigHTPa Macc rpy3a a0 ociu Bana

r=Ax

6anadc cun npuobpeTaeT BUA:

mv?

F=""" —kAX =k
r

Mnn

113 aT0M hopmynbl cnemyeT Bbipa-
XeHue (1).

MomeHT umnynbsca cTabunusupo-
BaHHOro poTaropa

L=mvr.

JKkcnnyarayua aBTOMOOMNbLHOro TpaHcnopra
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A HAAAANAAN

o= AXp

Puc. 1. Cmabunu3uposarHsili pomamop

OTctopa
oL
mv’ (2)
Mpu 3TOM
V=or (3)

Moatomy (2) npnobpeTaer Bup;

L
r=——o0u:!
mor
Otcopa
L
rr=—.
mo

C yyeTom (1) nocnegHoto chopmyny
MOXXHO 3anucarb B CnefytoLLei hopme:

oL ﬁ_;
m\'k  Imk
OTctona
r= L1/2(mk)_1/4.

(mk)™"* — BennunHa HenamersIoLLa-

acs. OHa panee 3aMeHSIeTCS NOCTOSH-

HbIM KoadhcpuLmeHTom C; = (mk)~"4.
Takum o6paszom,

r=CiL". (4)

Jpyrumu cnosamu, pacctosiHue

0T rpy3a [j0 0CU BpalleHus sBnseT-
A OyHKLUMEN OT MOMEHTA MMNYJbCa.

3 (2) cnepyer

,oL
Cmr (5)
C yyetom (3)
4
r=—.
®

MoacTaHOBKa MoCnegHero Bblpa-
XeHna B (5) naer

(O]
V=——.
mv
OTctopa
L
V2= —o.
m

C yyetom (1) nocnenHsas dopmy-
na npuobpeTaer BUA:

) LJ?‘
ve=—,—.
mym

OTctopa
V= L1/2k1/4m—3/4_

k'"m¥* — BennunHa HemameHsioLLa-

sics. OHa nanee 3aMeHsIeTCS NOCTOSH-

HbIM KO3ppuLmerTom Gy = kM4m=3/4,
Takum o6pasom,

v=CoL . (6)
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[pyrumu cnosamm, NHERHas CKOPOCTb rpy3a ABNAeT-
€A OyHKLMEN OT MOMEHTA UMMNYJIbCa.

MycTte npu L = Ly paguyc B COOTBETCTBUU C (4) paBeH
r=CyLY? = ry, a nuHeliHas CKOPOCTb rpy3a B COOTBETCTBUM
¢ (6) paBHa v = CoLY? = v,

ECnn MOMEHT UMnynbCa U3MEHUTCS 1 CTAHET PaBHbIM
L = al,, TO paguyc TOXe U3MEHUTCH W CTAHET PaBHbLIM
r=Cy(aLo)"? = a"ry, 7.e. yBenuunes B ' pas.

JluHeliHas CKOPOCTb TOXe M3MEHWUTCH U CTaHET pas-
HOI v = Cy(aL )% = a"vq, T.e. ToXe yBenuuutes B a2 pas.

[Mpun 3TOM yrnoBas cKOpPoCTb

T. €. OCTAHETCS TaKOW Xe, Kakoi 6bina npu npeablayLiem
3Ha4YeHUn MOMeHTa umnynsca L = L.

3aknoyenue

PaccmoTpeH mexaHn3m 06ecneyeHuns NoCTOSHCTBA Ya-
CTOTbI BPALLEHMS CTaBUIM3NPOBAHHOMO poTatopa. [okasa-
HO, 4YTO Yrr0Bas CKOPOCTb pOTaTopa npu U3MeHeHUn Mo-
MEHTA UMMY/bCa He MEHSETCA. ITO 06YCNOBMEHO TEM, YTO
npu U3MEHEHUU MOMEHTA UMMNYNbCA B OJWUHAKOBOW Mepe
M3MEHAKOTCA pafuyc poTatopa W IMHenHas CKOpoCTb rpy-
3a. Knto4esbIM yCnoBuem 06ecneyeHns ctabunusaumm spa-
LLIeHUs ABNSETCA PABEHCTBO AeopmaLum NpyXXuH paccTo-
SHUNI0 OT LieHTpa Macc rpysa Ao ocu Bana. UT
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