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A Study on High-Speed Response Characteristics of a Solenoid

Young Dok Jo and Seungryeol Yoo'

"Korea University of Technology and Education

ABSTRACT

A solenoid actuator characterized by low price, available small size, and convenience is one of the main components
of production equipments requiring compact, high-speed actuators. When the response needs to be under few milli-seconds,
sensing the position of the actuator is much harder because of the inherent low inertia. Improvement of the required
performance of these actuators can be obtained by the simulation using a mathematical model. In this study, the
mathematical model is presented and proved by comparing the responses of the actual solenoid and of the simulation. The
position of the actual solenoid was measured by the eddy current sensor. The simulation was executed using SIMULINK®.,
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(a) Solenoid System (b) Inner Structure of a
Solenoid

Fig. 1. System and inner structure of a solenoid.
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Fig. 2. Schematic diagram of the experimental setup.
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5.1. Voltage Mode
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Fig. 4. Measured positions of a solenoid when input is
voltage mode.
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5.2. Current Mode
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Fig. 5. Measured positions of a solenoid when input is
voltage mode.

5.3. SIMULINK® Simulation
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Fig. 6. Simulated positions of a solenoid when input is
voltage input.
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Fig. 7. SIMULINK®™ model for the solenoid simulations.
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Fig. 8. Comparison of measured and simulated positions
for 1.2 Volt input.
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Fig. 9. Comparison of measured and simulated positions
for 9 Volt input.
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