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M= diagfmi mi ma ma I m2 my I], (7)
F=[Fg Fo Fa Fu F.s Fe Fo Fo', (8)
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. 1 2 e’ [0 0 Ti"
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Fx3: 0; Fx4: O; FxSZ Tl, Fx(): 0; Fx7: O; F'x8: TZ. (9)
4 B .4
e’ [- 4(kqi+ cqt) - 4kgat cqp) O],
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[5]
divvdt =- Li'(R+ dLv/dt)it+ Li'u, A
d0/dt = Tpogs, ()
di/di = - Ly'(R+ dLo/dt)ia+ L2'u,
14
d0/dt = Tpoga, (1)
: R u .
4 (13 (14) ) :
4

mi= 3000 kg my= 10 kg, I = 0.287m, k= 4500 N/ m,
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5 7,
, c Ld 1, Ld g
1
¢/ (N/(s/m)) 200 300 400 500 600 700 800 1000
tyl's 26.1 2.8 27.5 28.0 28.8 2.3 30.5 31.7
41,/ mm 67.0 64.9 620 58.0 56.0 4.0 52.3 48.2
T,/ (N/m) 1.7 2.0 2.3 2.6 2.8 31 3.4 4.0
2(e) 2(f) q1 q 20s . q
W1 = 2.4 rad/s, q1 qim Wpy,
. gim .
5 G 1m *
¢ , qim
Teis 1 . 1 , c q im, )
. rel , c :
Iss Teis, 1. 5 kW .
, q1m td *
) td
) q1m ° ) ,
td , q1im °
2
P,/kW 1.5 22 3.0 4.0 5.5 7.5 1.0
¢/mm 70.0 66.3 62.0 5.9 53.3 51.7 47.4
tfs 48.6 36.7 27.5 2.5 15.0 10.2 6.8
i (7
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Electromechanical Coupling Model and Analysis
of Transient Behavior for Inertial
Reciprocating Machines

HU Jiyun"?, YIN Xue gang’, YU Cui ping’
(1. School of Mechanical and Electrical Engineering, Henan University of Techn ology ,
Zhen gzhou 450052, P. R. China;
2. Department of Engineering Mechanics, Chongging University,
Chongqing 400044, P . R. China;
3. College of Bioengineering, Henan University of Technology,
Zhengzhou 450052, P .R . China)

Abstract: The dynamical equations for a inertial redprocating machine excited by two rotating e ccen-

tric weights were built by the matrix methodology for establishing dynamical equations of discrete sys-

tems. A mathematical model of eledromechanical coupling system for the machine was formed by

combining the dynamical equations with the state equations of the two motors. The computer simula-

tion to the modd was performed for several values of the damping coefficient or the motor power, re-

spedively. The substance of transient behavior of the macdine is unveiled by analyzing the results of

the computer simulation, and new methods are presented for diminishing the transient amplitude of

the vibrating machine and improving the transient behavior. The reliable mathematical model is pro-

vided for intelligent control of the transient behavior and engineering design of the equipment.

Key words: inertial reciprocating machine; electromechanical coupling; matrix method; transient be-

havior



