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Fast Algorithm of Dynamic Characteristics of Electromagnetic Relay and

Its Application on Optimization
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ABSTRACT: Electromagnetic system (EMS) is the important
part of electromagnetic relay (EMR). Considering the
contradiction of efficiency and accuracy of solving EMS, a
method integrating advantages of magnetic equivalent circuit
(MEC) method and finite element method (FEM) was
presented to quickly calculate the dynamic characteristics of
EMR. The fast calculation of dynamic characteristics of EMR
could be accomplished by this method, when dimension
parameters of EMS varied. The accuracy of solutions using the
proposed method was verified by comparing with the results of
FEM. Moreover, adopting geometry dimensions as design
variables, taking increasing the contacts’ breaking velocity and
decreasing closing velocity as goals, the EMS was optimized
by genetic algorithm (GA), and the optimized results were
finally given.

KEY WORDS: electromagnetic relay (EMR); optimization of
electromagnetic system (EMS); fast algorithm; genetic
algorithm (GA); dynamic characteristics
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Tab. 1 Points calculated of geometry dimensions
within their respective ranges by FEM

JUT R Xnj(J=0,1,+, Pn—1, Pn,, Mn)
X1 1.0,11,12 (x1=1.1)
X2 40,4.1,42,43,44,45 (x;=4.2)
X3 5.0,5.2,5.4,5.6,5.8,6.0 (X3=5.4)
X4 5.0,5.2,5.4,5.6,5.8,6.0 (X;=5.4)
Xs 45,4.7,49,51,53,55 (x;=4.9)
Xe 45,47,49,51,53,55 (X5=4.9)
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Tab. 2 Comparison of computational efficiency
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Tab. 3 Values of design variables for
different object functions
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