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Prediction of Electromagnetic Repulsion Force and Temperature Rise in Electric
Contact Mechanism Using ANSY

W. J. Park, K. H. Kim, K. Y. Ahn, I. S. Oh (LS Industrial systems)

ABSTRACT

As computer power increased, the system with complex phenomenon has been analyzed with the help of CAE software
which can handle the coupled physics, such as electromagnetic, structure, thermal and fluid physics. To predict the
electromagnetic repulsion force and the temperature distribution of an air circuit breaker with electric contact mechanism,
ANSYS/EMAG, FLOTRAN can be used. Although some assumptions and simplifications were introduced to simulate the
model, results from the computational model were in good agreement with actual measurements obtained from experiments.
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(c) Closed state
Fig. 1 Structure of air circuit breaker

(d) Open state
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(@) Include air (b) exclude air
Fig. 3 F.E.mesh for ANSYS/EMAG
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(a) Current density at contact area (a-spot)
(b) Repulsion forces
Fig. 6 Magnetic forces from the current loop
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Fig. 7 F.E.mesh for ANSYS/FLOTRAN
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Table 1. Experiment vs FEA

Result
Experiment

44.2

FEA Error

44.9

Busbar
on line
Busbar
on load
Cage
(Internal)
Arc contact
Contact
Ambient

1.62%

43.8 43.3 1.08%

5.66%

3.24%
4.60%
3.85%

31.8

43.8
43.9
26.0

30.0

45.2
45.9
25.0
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