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A Study on the Comparison of Attracting Force of
AC Solenoid Coil with that of DC Solenoid Coil
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Abstract

Nowadays, various types of electromagnets are used for diverse purposes in indus-
trial factories and even in residences. There are two methods of exciting the electro-
magnets: one is the method by DC currents and the other by AC currents. Generally,
AC currents are used for small size magnets and DC currents for large size.

In this paper, the authors examined theoretically the magnitudes of currents and watt-
age to yield some attracting forces on small size electromagnet without shading coil
when excited by AC and DC currents.

The electromagnet used in the experiments is that for electric lock used for gate of
residence. The results of the experiments are as follows: the required amount of AC
amperage and wattage are larger than those of DC amperage and wattage for the same
attracting forces and the deviation of the amount of amperage and wattage between AC
and DC excitation is considerably increased according to the increase of attracting

force.
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Figl. Typical Electromagnet and its Equivalent Circuit
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Table 1. Dimensions of Solenoid Coil.
D ; d ) ; 14 M k
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Fig.3. Principal Structure of Solenoid Coil
Used for Experiments.
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Fig.4. Plotted Curves of Attracting Force vs. Displacement of Plunger When Exciting
Currents Are Maintained in Constant.
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Table.2. Gradients of F—s Curve.

Current 1[A] 1.3(A) 1.6(A]
AC 5.56 9.38 13.15
DC 7.5 11. 67 15.5
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Fig.5. Currents vs. Atracting Force Curve.

Fig. 6. Wattages vs. Atracting Force Curve.
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