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Abstract

With the growth of design of complicated electromechanical systems, the
coupled design of electrical and mechanical systems have become an important
branch in mechanical design. When one performs the innovation design of an
electromechanical system, however, how to derive the dynamic equations is the
most basic work. In general, the particle or rigid body models are wused in a
mechanical system, while the resistance, capacity and inductance are three
fundamental components of an electrical system, therefore, using energy
viewpoint to couple these different systems are the best physical treatment.
Moreover, the Lagrange-Maxwell equations are employed to derive these
equations in electromechanical systems. In this study, we consider composite
systems in which there is dynamic interaction between mechanical and electrical
variables. The Lagrange-Maxwell equations are put in order again, and extended
to discuss the symmetry and conservative quantities of considered systems. The
degrees of freedom of a holonomic electromechanical system is equal to the mesh
number of an electrical system. Finally, five examples are provided to
demonstrate the derived procedure and their conservated quantities are obtained.
Key Words: Lagrnage-Maxwell equation, electromechanical system, holonomic

system, conservated quantity
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EPEERABERRZ BEAITEFA SR
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quantity ; 78 #% & & & ¥ - checking
function) E#& A% H EH[5,13] - KFH&K
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(3)#| A & =1 /& ¥ (principle of virtual work)
KEREGBT N O =099 & & &
R ERAAERT AN FERELTF >
REREANGGHRUP AR EIFGTA -

(OHBEAED HHEETH>ERE > KK
(30)#EX H 424 -

(5)# H 4 E 4 4z Noether #45H N KX 4
LEFHEEANRA °
ETHRTIEREAKERETH > #F

FEXTRARETFEE -

[EH—]:

FRWE AT EESREER AL
[10] > B AERRV(@)=V,sinot > R
EEHEFRE£K -

L, Lz
Y Y\ f‘(‘(j
Lo (:\\ «:\\Ta
S
1
B— #@ELERLZSL



% 2

(R A2 G4AE B BEZERT A
Yo CITrMAE BRI BERBRARE -
/7\37»61&62%}%?2&#;5’5\] bW B EHE
-

1. ., 1. .
w, =EL1612+5L2822 (37)
2 2
W,=—L 2 (38)
2C, 2C,
SLEFRLASBA B H BB
L=W,(e,e)-W,Ue,e,)
2 2 39
ZlLléf+lee’22 b _ & (39)
2 2 2C, 2G,
FRAEHRERALE RIEIET HIF

0=V, 0,=0 (40)
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L=lmjc2 —lkx2 +%Lq’2 +Tg(x—x,) (80)
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B x ABEFRK
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o JL B IEAR F A A
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UBRNERFANEEN A
0=V, 0,=0 (82)
RARAEBRE —H R ER IR FPEFEG S
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+V(OIEL+[LG—T(x—x,)]&, + Gy =0
TR P o F SR AR

£=0,6=0¢ =1, )

Gy =—Lg+T(x—x))t
A AN Noether TR ENARFHREIHA
I, =[Lg+2T(x—x,)}t - Lg (86)
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BERNRAGTHBHLRE - AT
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(integrable) sy E FH ) R X > ¥ A BN =
# (holonomic)#) % - & R L E K % 4 8h
BEHE > TREZEZ2ALNABGER
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2. ¥l B 7% (Kane’s method)[5]#] A 1B & &
(partial velocity)¥L 448 5 —E & T & H
RAABOTARBRBRALMAE BF
HEFE —WEH I RAGEALZEEE -
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AR B AAERREZ G E 0 AR o T ik
BB ER AR RE -

. wEH —EAAFTRERAB/BLSMAL X

(54)] » FZhofT R 48 5T R K FRAK
% o
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