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Change of Operating Characteristics of Latching Relay with Temperature
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Abstract: Electrical relay in an essential part of smart grids, electrical vehicles, and LED lightning systems. Therefore,

studying relay reliability is important. Relays using permanent magnet actuators (PMAs), which are energy efficient, are

also in the spotlight. However, most of the permanent magnets used in PMAs have a characteristic wherein the

magnetic flux decreases as the temperature increases. When the magnetic flux is reduced, the force acting on the

actuator is reduced. Therefore, in this study, we measured the decrease in the relay operating speed with permanent

magnet reduction due to temperature rise. In addition, changes in the bouncing phenomena due to magnetic flux

reduction were analyzed. As a result, the operating speed of the relay has decreased and the bouncing phenomenon has

not significantly changed.
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Fig. 1. Permanent magnet actuator.
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Fig. 2. Relay operating speed measurement.
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Table 1. Magnetic properties of strontium ferrite magnets.

Classification Unit Value
Residual flux density G 3,900+£100
Coercive force (bHc) Oe 3,350+150

Coerciveforce (iHc) Oe 3,450£150
Max.energy product MGOe 3.840.2
Temperature coefficient %/°C -0.2
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Fig. 3. Reduction of magnetic flux with temperature.
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Fig. 4. (a) Relay operating time at 25°C and (b) relay operating
time at 125°C.
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Fig. 7. (a) Initial state, (b) using zero-cross switching, and (c)

Fig. 6. Number of bounce and total bounce time. zero-cross switching unused.
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