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Title: Electric Vehicle Battery State Monitoring via Magnetic Sensing
Abstract:
Modern battery management systems measure voltage, temperature, and current sensors of the
various cells to determine state of charge, power capability, charge current requests, and other
parameters. None of those items sensed directly measures the state of the battery, complex
algorithms must be used which often have limited accuracy and require significant
calibration. This presentation will describe on going work between Ford Motor Company and
Marquette University to develop a novel sensor device that directly monitors the battery state.
The sensor device measures the degree of lithiation, an internal battery parameter, by monitoring
the perturbation in the paramagnetic field of the positive electrode during charge and discharge
cycle using a surface acoustic wave device (SAW) integrated with a magnetic sensing system.
Perturbation in the paramagnetic field will produce a corresponding change in the velocity of the
propagating SAW. SAW substrates are inherently sensitive to temperature, thus a temperature
sensor can be integrated onto the same device, eliminating existing temperature sensors and
associated wires
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