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Abstract

This paper completes the design of vibration reduction control for the ship satellite receiving system.
A dynamic model of the system is established through vibration analysis, with the UM2082F08 single-
chip microcomputer as the main controller, combined with the AD9251 analog-to-digital conversion
chip, S56809A motor driver chip and YA19T acceleration sensor to construct a closed-loop vibration
reduction control system. The system dynamically adjusts the volume of silicone fluid in the shock ab-
sorber to change the natural frequency by real-time detection of vibration frequency and amplitude,
thereby avoiding resonance risks. Experimental results show that the control equipment can realize
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fully automatic operation, with a frequency response time of 0.01 s and a resonance avoidance rate of
100%. The vibration amplitude is controlled within the range of 0~2.5 cm, which effectively extends
the service life of the equipment and reduces maintenance costs by more than 30%.
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Figure 1. Schematic diagram of the design scheme
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Figure 2. System control block diagram
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Figure 3. Satellite system model diagram before and after simplification
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Figure 4. Overall control structure diagram of hydraulic spring vibration damper (Scheme 1)
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Figure 5. Overall control structure diagram of hydraulic spring vibration damper (Scheme 2)
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Table 1. Control logic specification
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Figure 6. Structural diagram of piezoelectric accelerometer
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Figure 7. 2D schematic diagram of turbine flowmeter
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Figure 8. Peripheral circuit diagram of the controller
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Figure 9. Motor drive control circuit diagram
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Figure 12. Overall process cycle diagram
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Figure 13. Schematic diagram of the overall circuit
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