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ABSTRACT:

The contact bounce of relays, which is the main cause of electric abrasion and material
erosion, is inevitable. This paper presents an investigation of the parameters influencing the
dynamics characteristics of contact bounce under different current loading. An experimental
model system is designed, which simulates the direct-driven reed systems of relays. The
measurements of small bouncing displacement and dynamic contact force have been achieved
separately using a high-precision laser displacement sensor and piezoelectric quartz sensor.
Several results have been obtained: with driving force augmenting, the range of dynamic contact
force variety, the maximum impact speed and overtravel of contacts increased, but the maximum
bouncing displacement and time decreased; the first coefficient of restitution had a increasing
tendency while the subsequent coefficients had a decreasing tendency of reduction. The overtravel
of contacts increased, and the range of dynamic contact force variety and the maximum impact
speed decreased, while the maximum bouncing displacement and time have a tendency of first
decrease then increase, corresponding to the increase of current. The coefficients of restitution
have a decreasing tendency along with the current increasing. The experimental results would be
helpful to the further study of the characteristic of contact bounce in DC Electromagnetic Relay.

KEY WORDS: relay; contact bounce; reed systems; current loading

Xiong Jun was born on November 11, 1979. He received his B.S. in Mechanical Engineering and Automation of
Wuhan University of Technology and M.S. in electrical power engineering of Huazhong University of Science and
Technology (HUST). Now as a doctor candidate of HUST, his research interests are electrical contact, dynamics of

mechanism and low-voltage apparatus design.

He Junjia was born on October 20, 1968. He received the B.S., M.S. and Doctor degrees in electrical engineering
in 1990, 1992 and 1995, respectively, all from Huazhong University of Science & Technology. In 1999, he was
appointed as a research student of Nagoya University, Japan. From 2001, he was a professor of HUST. His
interesting field includes theory and application of gas discharges, high-current interrupting phenomena and

simulation of power systems. He is a member of the IEEE and IEE of Japan.

Zang Chunyan was born in Yichang City, China in 1978. She received her B.S. and M.S. in electrical power
engineering of HUST. Now as a doctor candidate of HUST, her research interests are electrical arc and electrical

contact, high voltage insulation and new technology.



