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AHHomauuﬂ. nOKa3aH0, 4qTO0 l'IpDI/BBO}:[HOI\/'I pa60T1,1 I COOTBCTCTBy}OH_Ieﬁ el MeXaHU4eCKOn OHEPTHUH SBJISICTCA TCII-
JI0Basi MOIIHOCTh, KOTOPYIO B 3JIEKTPOTEXHHUKE HA3bIBAIOT aKTUBHON. DTa MOIIHOCTH SBIISIETCS My/IbCHPYIOIIEH, HO 3Ha-
KOIOCTOSIHHOM, ITOCKOJIBKY TEILIOBOH MOTOK IPY MEXaHUYECKUX KoneOaHusax HeoOpatuM. [Ipon3BoaHas KHHETHUECKOU
OHEPTHH 110 BPEMCHU SABJIACTCA 3HaKOHCpCMCHHOﬁ, TIOOTOMY €€ aHaJIOT'H B JJICKTPOTEXHHUKE HA3bIBAIOT PCAKTHBHBIMH.
BOJBIIMHCTBO MPUBOJOB MAIIUH M MEXaHU3MOB SBIIAIOTCS JICKTPOMEXaHHYECKUMH, II03TOMY PEaKTUBHAS MEXaHHYe-
CKasi MOIIHOCTb IIpU KOJTeOaHUSIX MaCCHBHBIX 3aroToBOK, }:[CTaJ'ICﬁ, Y3JIOB U T.II. B COOTBETCTBUHU C 3aKOHOM COXPAaHECHUS
SHEPTHH TPaHCGOPMHUPYETCS B PEAKTHBHYIO SJIEKTPHUECKYIO MOIIHOCT IUTAIOMIEH CETH, CYIIECTBEHHO YXyMIIas Ka-
YeCTBO TOKA M BBI3bIBAs 3aMETHbIC IIOTEPH B IIPOBOJAX IPH €€ MUPKY/IALUU. B 3Toil CBA3M 3a/jaua KOPPEKTHOIO ydeTa
KaK aKTUBHOMH, TaK M PEaKTHMBHOM MEXaHWYECKUX MOLIHOCTEH Ul Lelel SHeprocOepeKeHus, a TaKkKe CHIOBBIX KOH-
CTPYKTOPCKHMX PacyeToB sBIsieTCs akTyanbHOil. Llesib paGoThl 3aKII04acTCs B yCTAHOBICHUH B3aMMOCBS3H MEXKIY aK-
THBHOH, PEAKTHBHOH M MOJIHOI MOIIHOCTAMY HPU MEXaHUYECKUX KolebaHusx. PeakTuBHAs (MHEPLIMOHHAS) MOIIHOCTh
MPEACTABIAET COOOI YHCTO MHUMYIO BEIMUHHY. AKTHBHAsI (TEIUIOBAst) MOLIHOCTb MPH JIFOOOM XapaKTepe ABUKCHUS,
HanpuMep, pa3BUBaeMasi CUIOH TPEHHS CKOIBKEHUs, SBIACTCS BEIICCTBEHHOH BEIMYMHON. AKTHBHAS W PEAKTHBHAS
MEXaHUYECKHUE MOIHOCTHU, SABJIASACH YCIIOBHO «OPTOTrOHAJIbHBIMWY, HE CKJIAJbIBAKOTCSH. I[J'li[ TTONHO# MOIIHOCTH cIpa-
BeuIMB aHasor teopemsl [Tudaropa (TOYHO Tak ke, KaK B IEKTpoTeXHUKe). VHepTHBI U yIpyruii peakTaHchl Xapak-
TEPU3YIOT CBOWCTBa MacCUBHOTO U YHpYroro Te€iI OKa3bIBaTh CONIPOTHUBIICHHUE NIPUBOAY, TIOHYXAAOIEMY HX COBEPIIATH
xonebanust. B cuity crienndukn paboThl BUOPALMOHHBIX MAIlMH MHEPTHBIC PEAKTAHCHI SBIIIOTCS OJHHMHM U3 KIIOYe-
BBIX UX NAPAMETPOB.

Kniouegvie cnoea: nHEPTHLIH, ynpyruii peakTaHChl, IPHBOJ, AKTHBHAS, PEAKTUBHAS, ITOJIHASI MOIHOCTH.

HYIO DJIEKTPUYECKYIO MOIIHOCTh HHTAIOLIeil CceTH,
CYLIECTBEHHO YXY/IIas KauecTBO TOKAa M BBI3bIBAs
3aMeTHbIC IIOTEPU B MPOBOJAX NPH €€ LUPKYJISALUH
(o 10% peakTHBHON MOIIHOCTH).

B »T0ii cBsI3M 3aaya KOPPEKTHOTO ydeTa Kak
AKTUBHOM, TaK U PEAKTUBHON MEXaHMUYECKUX MOIL-
HOCTell U1 LeNeil SHeprocOepeKeHus, a TaKkKe CU-

BBenenue

KonebaHust MHEPTHOrO Tela XapaKTepU3yTCs, B
YaCTHOCTH, pabOTOMH, COBEPIIAEMOI MPH IMpeosoIe-
HHUM CWJI TPEHUS], 1 KNHETUYECKON 3Heprueil, 3amaca-
emoii B Tene. IIpousBomHO pabOTbl MIIM COOTBET-
CTBYIOLIEH €ll MEXaHUUYECKON YHEPTUH SIBIISIETCS TEll-

JIOBasi MOILIHOCTh, KOTOPYIO B 3JIEKTPOTEXHUKE Ha3bl-
BAIOT @KMUGHOU. ITa MOIHOCTD SIBILIETCS ITYJIbCUPY-
IOLIEH, HO 3HAKOIOCTOSIHHOM, IOCKOJIBKY TEILIOBOM
MOTOK IIPU MEXaHMYECKHX KOoJeOaHMsIX HeoOpaTHM.
IIpon3BoxHas KMHETUYECKOW HSHEPIMU IO BPEMEHH
SIBJISICTCSl 3HAKOIIEPEMEHHOM, [TO3TOMY €€ aHAJIOrH B
IIEKTPOTEXHHUKE HA3BIBAIOT PEAKTUBHBIMH.
BONBIIMHCTBO MPUBOJIOB BUOALMOHHBIX MAIIUH
1 MeXaHU3MOB [1, 2] SBISIOTCS JIEKTpOMEXaHHYe-
CKUMH, [0ITOMY pPEaKTHUBHAs MeXaHM4ecKas MOLI-
HOCTb IIpU KOJIeOaHMSAX MAaCCHBHBIX 3arOTOBOK, Jie-
TaJei, y3JI0B M T.II. B COOTBETCTBHH C 3aKOHOM CO-
XpaHEHHsI SHEPrHU TPaHC(HOPMHUPYETCS B PEAKTHB-
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JIOBBIX KOHCTPYKTOPCKHX PacyeToB SIBJISETCS aKTy-
AJIHOM.

Henbto paboThl SIBISIETCS TEOPETHYECKOE OIH-
CaHUe Pa3HOBHUAHOCTEHl MOLIHOCTH BHOPAI[MOHHBIX
MAIIIMH Ha OCHOBE MEP/CTABICHHS O MEXaHHMYECKUX
peaKkTaHcax.

3ajaya 3aKIHOYAeTCs B AHAIMTHYECKOM IIPE-
CTaBJICHHH 9SHEPreTHYECKOro acrekTa BHOPAaIMOH-
HBIX SIBJIICHHUU.

AKTYyaJlbHOCTb HCCIICZIOBaHHUsI 00YCIIOBIIEHa Hera-
THBHBIM BIMSHHEM MEXaHWYECKMX pEaKTaHCOB Ha
Ka4yecTBO TOKa MHUTAFOLIEH ceTH (TOSIBICHUE rapMOHHU-
KM C 4aCTOTOI MeXaHMYEeCKUX KojebaHuid, Tpancdop-
Malysi MEXaHUYECKON PEaKTUBHOIM MOIIIHOCTH B HJICK-
TPUYECKYIO PEAKTHBHYIO MOIIHOCTB H JIP. ).
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WHepTHBI peakTaHc M HHEPIMOHHASI MOUIHOCThH

ITycTs XK MacCHBHOMY TelTy MPHIOKEHa CHHYCO-
nanbHas CHIa
f=F,coswt, (1)

rae F, —ammmtyna, H; o —dacrora, pag/c.
B cooTBeTcTBUM C OCHOBHOH akCHOMOH Mexa-
HUKH

dv
F, cosot=m—.
dt

3n1eck m — MHEpTHAs Macca, Kr; v — MTHOBEH-
Hasi CKOPOCTb, M/C .

v 3 E” t
'([dv = J.cos otdt,

m()

£, n
V= cos| of——|.
om 2

U3 sToro CJIeAYET, YTO aMIUTUTyJa UMEET BU

vy=toto
om X,

3neck X, — MHEPTHBIH peakTaHC, KT - pajy/c .
IToy4enHoe BeIpaXKeHHE MOXKHO IPEACTABUTH B
KOMIUIGKCHOM BHJIE.

. . F F F
R R )
om iom X,
3HaK «—» 00yCIOBIIEH TeM, 9TO ()a3a MTHOBEH-
HOI1 cKkopocTH oTCTaeT oT (a3bl cUIblHA 7T/ 2 .
KomruiekcHble BEIMYUHBI, COOTBETCTBYIOIIME
CHHYyCOHJIe, 0003HAYaIOTCsl TOUKOH cBepXy. IIpoune
— NOYEPKUBAIOTCS CHU3Y.
B cootBetcTBrY C (2) MHEPTHBIN peakTaHC paBeH

X, =iom.

OH xapakTepusyeT CBOHCTBO MAacCHBHOTO Tena
OKa3bIBaTh COIPOTHBIICHHE HPHBOLY, MIOHYXIAIO-
ImeMy ero coBepmIaTh KoiebaHHs. BromHe 3akoHO-
MEpHO, YTO OH OIpENeNsIeTcs: He TOIbKO MAacCOH, HO
M YaCTOTOM.

B MEXaHHKY pEaKTaHCHI BBEIICHBI
A.T'. Beoerepom (Webster) B Hayane XX Beka.

JlyasibHO-MHBEPCHBIM aHAJIOroM (opmysisl (2) siB-
nsercs 3akoH OMa it yJacTka 2JIeKTPUYCCKOH IICTH.
Ilpu sTom V' cootserctByer Toky, F —OJC, X, —
HHIYKTHBHOMY PEAKTHBHOMY COIPOTUBIICHHIO.

B coorBerctBun ¢ BhipaxkeHneM (1) BEKTOp CHIIbI
OPHEHTHUPOBAH BJIOJb BEIIECTBEHHOH OCH KOMIIIEKC-

HOM IUIOCKOCTH, IO3TOMY B COOTBETCTBHU C (hOpMyY-
JIOH (2) BEKTOp CKOPOCTH OPHEHTUPOBAH BJIOJIb MHH-
MO OcH (T.€. CKOPOCTb — YHCTO MHUMasI).

MrHOBeHHOe 3HA4YEHHE PEaKTHBHOH (HHEpIH-
OHHOI1) MOIITHOCTH PaBHO

q,=fv.

Ota BeIMYMHA SBIAETCS MHHUMOM, HOCKOJIBKY
ABJIAETCS TIPOU3BEJICHUEM MHUMOH BEIMYMHBI V Ha
neiicTBUTENbHYIO f .

PeakTnBHas (MHEPIMOHHAS) MOIIHOCTh B KOM-
TICKCHOM BHJIE

é,‘:j:‘l}~ 3)

B 9ieKTpOTEXHHKE BEIMYMHA PEAKTHBHOW
MOIIHOCTH OTOXIECTBISIETCS C €€ aMIUIUTYAOH
[3, 4]. AHanoru4Ho 3TOMY, yuuThIBas (2), peaKkTHB-
Has (MHEPIIMOHHAs) MOIIHOCTh PaBHA

F2
) =—=V?X, .
Xm
Mexanuueckuii pe3ucTanc
U TeIJ10Basi MOLHOCTH

ITycts cuna TpeHus onpezensercs hopMyIon
f=r,

rae ' — kod(uImeHT npornopuroHanbHocTH, H-c/m .

Orcrona CKOpoCTh paBHa

v=L
r

JlyanbHO-MHBEPCHBIM aHAJIOrOM 3TOW (OPMYJIbI
siBJsiercst 3akoH OMa JUIsl ydacTKa SJICKTPHYECKON
uenu. I[Ipu atom vV coorBerctByet Toky, f — D/C,
7 — aKTHBHOMY CONPOTHBIICHHUIO (3JIEKTPUUECKOMY
pe3ucrancy).

TlockonbKy BEKTOp CHIIBI OPHEHTUPOBAH BIOIb
BEIIECTBEHHOH OCH  KOMIUIGKCHOH  IJIOCKOCTH
(cm. (1)) M MexaHWYECKMIT PE3UCTaHC » — Belle-
CTBEHHAsl BEJIMYMHA, BEJIMYMHA V SIBISIETCS TOXKE
BEIL[ECTBEHHOM.

MrHOBeHHOE 3HAYCHHE AKTHBHOW (TEILTOBO)
MOII[HOCTH PABHO

p=Jv.

AKTHBHAsl MOLIHOCTb TOXE€ BEILECTBEHHAs Be-
JINYMHA, TOCKOJbKY SBJIAETCS IPOU3BEICHUEM Be-
IECTBEHHbBIX BETMYNH.

AkTHBHas (TEIIOBasi) MOLIHOCTh B KOMILIEKC-
HOM BHJE
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B aIeKTpOTeXHHKe BeIMYMHA AKTHBHON MOII-
HOCTU OTOXIECTBIIETCS C €€ CPeJHHM 3a IIepUOJ
3Ha4YeHHEM. DTO MOJIOXKEHHe 0000Iaercs u Ha Me-
XaHHYECKYIO aKTHBHYIO (TEIUIOBYIO) MOIIHOCT P .

oanas MexaHu4yecKasi MOIIHOCTH

B coorserctBuu ¢ (3) u (2) peaktuBHas (MHEp-
IIMOHHAs) MOIIHOCTh HPEACTABISAET COOOH UYHCTO
MHHMYIO BETHYHHY

o \2
.G
Q,=FV=—i~—.

om

AKTHBHas (TEIUIOBasi) MOIIHOCTh IPH JHOOOM
XapakTepe ABHKCHHsI, HAIIPUMep, pa3BHBacMas CH-
JIO TPEHUsI CKOJIBKCHHMS, SIBISICTCS BEIECTBEHHON
BEJINYUHOM.

B 5TOif CBsI3M peakTUBHAS U aKTHBHAs MOIIHO-
CTH SIBJISIIOTCS YCJIOBHO «OPTOroHaJbHbIMEY. Ciie-
JIOBAaTEIbHO, TMOJNHAs MEXaHMYecKass MOIIHOCTh
OIPEENsAeTCs BBIPAKECHUEM

S:JQ2 +P. )

Ynpyruii peaktanc
U ynpyrojaegopanuoHHasi MOIIHOCTE

OTa MomHOCT, 00YCIOBIEHA CIIOCOOHOCTHIO
YIpPYroro Tejla 3amacaTh M BO3BPAIIATh MOTEHIH-
aNbHYI0 3Hepruto ynpyroi aedopmauun [5-8]. Pe-
akTuBHas  (ynpyromedopMalHoHHas) MOIIHOCTh
SIBJISICTCS] YUCTO MHUMOM BennunHOW. Ee 3Hak mpo-
TUBOIOJIIOKEH 3HAKy PEAKTMBHOW (MHEPILMOHHOM)
MOIIHOCTH.

HerpynHo mnoka3zatb, 4yro (opMmysa ympyroro
peaKTaHca UMeeT BUJ

3necy k — xoaddumment ynpyrocta, H/m. X,
COOTBETCTBYET €MKOCTHOMY PEaKTHBHOMY COIpPO-
THUBJICHHIO B DIIEKTPOTEXHHKE.

PeakruBHas (ympyrogehOopMamMoOHHAs) MOII-
HOCTb OIPENENAETCS BRIPAKEHHEM

FZ
0,=—=VX,.
X

TlonHast MOLIHOCTH TAKXKE BBIUUCISAETCA IO

dopmyie (4).

Pe3onanc

B mexanudeckoil cucreme, cOCTOSIICH U3 MpY-
JKUHBI ¥ TPy3a, CyMMa PeaKTaHCOB PaBHA

X=X, +X, :iml)m7i£

@y
Ecnu oHa paBHa HyJII0, BO3HUKAET PE30HAHC.
iogm—i—=0,
®,

OTKY/la HEIIOCPEJICTBEHHO CIIELyeT

k
@y =,|— -

m
3aki0ueHue

AKTUBHas W pC€aKTUBHAsT MCXaHUYCCKHUE MOIII-
HOCTH, SBJIAACH YCIOBHO «OPTOrOHaJIBHBIMH», HE
ckiaapiBaroTcs. Jl1s MONMHOW MOIIMHOCTH CIpaBel-
nuB aHaior teopemsl [Tudaropa (To4HO Tak xe, Kak
B 3JIGKTPOTEXHHUKE).

WuepTHblii ¥ ynpyruil peakTaHChl XapaKTepH-
3yIOT CBOICTBA MACCUBHOIO M YIPYTOro TEN OKa3bl-
BaTb CONPOTHBIEHUE MPUBOY, MOHYXJIAIOIEMY UX
coBepIIaTh KOneOaHus.

B cuny crnenuduku paborsl BHOPALMOHHBIX
MallUH UHEPTHBIE PEAKTAHCHI SBJISIOTCS OAHUMH U3
KJIFOUEBBIX UX [IAPaMETPOB.
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Abstract. It is shown that the derivative of the work or its
corresponding mechanical energy is thermal power,
which is called active in electrical engineering. This pow-
er is pulsating, but of constant signs, since the heat flux
during mechanical vibrations is irreversible. The time
derivative of kinetic energy is alternating in sign; there-
fore, its equivalents in electrical engineering are called
reactive. Most drives of machines and mechanisms are
electromechanical; therefore, in accordance with the en-
ergy conservation law, during vibrations of massive
workpieces, parts, assemblies and other units reactive
mechanical power is transformed into reactive electric
power of the supply network, substantially worsening the
quality of current and causing noticeable losses in wires
during its circulation. In this regard, the task of correct
accounting of both active and reactive mechanical power
for energy-saving purposes, as well as power design cal-
culations is relevant. The objective of the paper is to es-
tablish the relationship between active, reactive and full
power during mechanical vibrations. Reactive (inertial)
power is a purely imaginary value. Active (thermal) pow-
er at any nature of movement, for example, developed by
the sliding friction force, is a real value. Active and reac-
tive mechanical powers, being conditionally “orthogo-
nal”, do not add up. For full power, a law similar to the
Pythagorean Theorem is valid (just like in electrical engi-
neering). Inert and elastic reactance characterizes the
properties of massive and elastic bodies to resist the
drive, which forces them to oscillate. Due to the special
features of the operation of vibrating machines, inert re-
actance is one of their key parameters.

Keywords: inert, elastic reactance, drive, active, reactive,
full power.
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