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Abstract: The railway turnout system is a weak link in the high-speed railway track structure. Instability,
insufficient or over-limit tension of the tie rod of the turnout switch machine could lead to the malfunction

of turnout locking system and cause safety accidents such as derailment. At present, the high maintenance
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cost and unable to obtain tension data in real-time are the problems with employment of an external power
supply to the sensor and regular inspection of the tension. This paper proposes an innovative self-powered
sensor system for track switches based on vibration energy harvesting technology, which uses the vibration
energy of the track to supply power to the strain sensor and wireless data transmission system. Based on
the vibration speed control strategy, the laboratory reproduction test of the measured rail vibration data under the
wheel-rail interaction was realized, and the feasibility of the self-powered sensor system was verified.

Key words: high-speed turnout; self-powered sensor; vibration energy harvesting; switch machine
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