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Analysis and Simulation of Dynamic Behavior and Contact Bounce for an
Intelligent Contactor With Feedback Mechanism
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ABSTRACT: In optimum design of AC contactors, it is
important to analyze its dynamic behavior. Moreover, movable
contact and core bounces have remarkable effect on the
lifetime of contactors. According to a new kind of intelligent
contactor with feedback mechanism, this paper builds two
different sets of periodically inter-transferred equations. The
equations describe coupling of electric circuit, electromagnetic
field and mechanical system taking account of the influence of
friction. And with virtual prototyping technology, dynamic
behavior of the contactor can be gotten. The paper introduces
contact resistance to investigate the bounce of contact. Finally,
the paper gives an optimum design to the duty ratio of
intelligent contactor’ pulse modulated wave (PWM) under
different exciting, and proves, by experiment and simulation,
that the bounce time of intelligent contactor working in
optimized duty ratio is much less than that of general AC
contactors.
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Fig. 1 The cooperative curve of the dynamic
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Fig. 2 The coil voltage with feedback control
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Fig. 3 The block diagram of intelligent contactor
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Fig. 4 Waveform of the voltage of the coil
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Fig. 5 Analyzed model
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Fig. 6 Simulated result of current
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Fig. 7 Schematic diagram of experiment

Kl 8 Sy SEG A () R . MK 6 51K 8 1)
Lol LUR Y, 5 B 5 S5 1 H R T A1)
Hro SRS IE B4k Bl B N HLY 3.2A, THEARF
MFQ%I%ﬁ%ﬁ%&%A,ﬁ%ﬁm%uw

7 45 T A HERf

40%

i \ ’”“m\u ¢ |
WW‘“ \

0.01 0.03 005  ts
B8 SIS EEEE

Fig. 8 Experimental result of current
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Tab.1 Material parameter of the contactor
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Fig. 11 Simulated result of bounce of the movable contact
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Tab.2 The optimum duty ratio for different exciting
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contactor and the intelligent contactor
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