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Analysis of Magnetic Arc Reduction of Relay Contacts
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Abstract: In this work, the magnetic arc reduction phenomena encountered in AC relay contacts were analyzed. To this
end, arc duration, instantaneous voltage, and current changes due to changes in the magnetic field were observed. The
arc generated at the contact point was affected by the magnitude of the applied magnetic field; the voltage and current
waveforms rapidly intersected, resulting in a decrease in arc duration and arc energy. Furthermore, the orientation of the
N pole of the magnetic field was found to play a role in the effectiveness of potential arc prevention.
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Fig. 1. Magnetic arc reduction method.
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Fig. 2. Example of contact make and break arc waveform.
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Table 1. Test conditions.

Relay output AC 347 V/20 A
Contact || Contact material Ag/SnO;
sample Shape Moveable contact = Round type
Stationary contact = Flat type
Circuit condition AC 110 V, 220V / 5 A, 10 A
Load Frequency/PF 60 Hz / 1.0
Load type Non-inductive resistance
Test Operating mode On/off = 1.5¢/1.5s
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Fig. 3. Flux density of single and double set-up.
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Fig. 5. Relay contact and magnet set-up.
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Fig. 6. Arc waveform measurement of contact.
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Fig. 8. Arc duration time of bresk condition during magnet (a) 110
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Table 2. Arc duration according to test content.

Contents | 110 V/5 A |110 V/10 A| 220 V/5 A |220 V/10 A
Initial
. 3.888 ms 3.808 ms 4.208 ms 45 ms
condition
Magnet 1.650 ms 1.483 ms 1.767 ms 1.617 ms
(d-0.25 mm) | (-57.6%) (-61.1%) (-58.0%) (-64.1%)
Magnet 1.660 ms 1.546 ms 1.846 ms 1.672 ms
(d-0.5 mm) | (-57.3%) (-59.4%) (-56.1%) (-62.8%)
Magnet 1.710 ms 1.621 ms 1.895 ms 1.713 ms
(d-1 mm) (-56.0%) (-57.4%) (-55.0%) (-61.9%)
Magnet 1.761 ms 1.739 ms 1.918 ms 1.759 ms
(d-1.5 mm) | (-54.7%) (-54.3%) (-54.4%) (-60.9%)
Magnet 1.836 ms 1.754 ms | 2.058 ms 1.845 ms
(d-2 mm) (-52.8%) (-53,9%) (-51.1%) (-59.0%)
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- 110V/5A 010825 1.60903 0.97689

1= 10VHM0A 015922 146736 0.92312

Value  R-square

220 VI BA  0.14545 174648 090776
220V /10A  0.12293 159025 0.9774
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Fig. 9. Arc duration according to magnet distance.
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Table 3. Arc energy according to test contents.

Contents | 110 V/5 A |110 V/10 A| 220 V/5 A [220 V/10 A
Initial
. 0.716 J 1.259 J 0845 J 1.479 J
condition
Magnet 0.358 J 0.763 J 0.461 J 0.794 J
(d-0.25 mm)| (-50.0%) | (-39.4%) | (-45.4%) | (-46.3%)
Magnet 0.363 J 0.777 J 0.492 J 0.853 J
(d-05 mn) | (-49.3%) | (-38.3%) | (-41.8%) | (-42.3%)
Magnet 0.382 J 0834 J 0.528 J 0.897 J
(d-1 mm) (-46.6%) (-33.7%) (-37.5%) (-39.4%)
Magnet 0.390 J 0.897 J 0.535 J 0.954 J
(d-1.5 mm) | (-45.5%) (-28.7%) (-36.6%) (-35.5%)
Magnet 0.427 J 0.906 J 0.600 J 1.038 J
(02 mm) | (-40.4%) | (-281%) | (-29.0%) | (-29.8%)
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Fig. 11. Arc energy according to magnet distance.
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