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Signal Transmission of Suspension
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Abstract: The attenuation, delay and susceptibility to
interference of suspension sensor was analyzed in the
process of signal transmission for middle-low speed
maglev train, and the solutions were proposed. Firstly,
the equivalent model of signal transmission system was
established, the working parameters of main devices were
optimized according to the principle of impedance
matching, from which the attenuation distortion of signal
transmission through long cable can be prevented.
Secondly, the maximum delay of sensor signal required by
the dynamic response of suspension system was analyzed,

comparison experiment based on vibration table was also
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designed and implemented. Finally, according to the
characteristics of electromagnetic environment for the
signal transmission, the filter circuit and the measures
including shielding and grounding were designed, tests
such as radio frequency radiation induced by immunity
and pulse group immunity were passed. The results show
that the dynamic characteristics of suspension system are
not affected by the delay of signal serial communication,
and the proposed solutions can realize accurate, timely

and reliable signal transmission.

Key words: middle-low speed maglev train; suspension
sensor; signal transmission; impedance matching; time

delay; electromagnetic interferences
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Composition of suspension sensor signal

Fig.1

transmission system
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Fig.2 Equivalent circuit for suspension sensor

signal transmission system
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Fig.3 Output signal example of network

transformer
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Fig.4 Serial data transfer protocol
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Fig.5 Diagram of vertical curve
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Fig.7 Detection results with different frequency

vibration and displacement inputs
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Fig.8 Definition of electrical fast transient
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Fig.11 Suspension sensor output under electrical

fast transient test
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Fig.12 Conducted immunity test of suspension

sensor radio-frequency field induction
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