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GMR-IC Application to Rotational Speed Sensor for Turbocharger Over-Rotation Detection
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Authors have developed a low-cost rotation-speed sensor using GMR-IC for over-rotation
detection in vehicle turbochargers. In this design, the nut that secures the blade on the
compressor side is magnetized, and GMR-IC is used to detect the rotation speed. However, when
the nut is attached to the shaft, the magnetic flux density that reaches the GMR probe is
insufficient and the rotation speed cannot be detected. Therefore, authors reexamined the
magnetization method for the nut, and magnetized it only after it was attached to the shaft,

¢ ATeEHtai thereby eliminating the influence of demagnetization. This allowed the rotation speed to be
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detected by the GMR probe. Using the developed sensor, it is possible to expand the turbocharger
performance to the limit, which will contribute to improved automotive fuel efficiency.
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Fig.2 Schematic illustrating attached GMR-IC sensor
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Table 1 Selection of magnet material
O Excellent A :Limited X :Poor

Nut | Residual magnetic Post Coercive force
form | flux density Br (T) | magnetization (kA/m)
FeCrCo O 1.3~ 1.44 O 42 ~ 54
Neodymium X 1.12~1.48 AN 835~ 1,122
Ferrite X 0.38 ~0.48 O 262 ~ 382
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