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Abstract: The power relay can easily control high voltage and high current through metallic contacts. In addition, it

has the advantage in reasonable price. So it has been used in many applications. But the power relay has a weak

point by mechanical movements. These mechanical movements cause the bouncing phenomenon. Arc and bouncing

phenomenon are the main causes of electric abrasion and material erosion.

In this study, mechanical repetitive

experiments and repetitive experiments in electrically connected state are conducted. Then these two experimental

results in terms of bouncing phenomenon and changes in the contact surface are compared. In all number of

repetitions, contacts in an electrically connected state cause smaller number of bounce. Also, It has lower contents

of silver on eroded surface than the other. The experimental results would be helpful to the further study of

contacts life span.
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Fig. 1. Repetition test device (a) main parts (b) control parts.

Table 1. Condition of repetitive experiment.

440 Vac

Operating current (I) 13 A
Power factor 1.0
On/off interval 0.05s/5.95s (1 cycle, 6s)

Operating voltage (V)

Moving contact

Stationary contacts

Fig. 2. Double-break, single structure contact.
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Fig. 5. SEM Analysis of fixed contact after repeated 140,000
Fig. 4. Bounce measurement results in the initial state. times. (a) Electrically connected and (b) unconnected.
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Fig. 6. Number of total bounce.
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Fig. 7. Number of long bounce and short bounce.
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