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Abstract : This paper describes the attributes, performance and development status of a high performance capacitive
torque sensor intended for use in a electric power steering (EPS) system. The EPS system is composed of torque sensor,
ECU, motor, gears and etc. Among the elements, torque sensor in the steering column is one of the core technologies.
The new capacitive torque sensor in this paper is developed differently from working principle and mechanical
structure compare to extant torque sensors in market and patent. Based on the result of numerical analysis, a
experimental equipment is made which is composed of a test jig and a capacitive sensor and validity of numerical
analysis and feasibility of the torque sensor are verified.
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Nomenclature LA E
A :area,m’ A5 g 2Elof ol e T AT 19974
C  :capacitance, F grzbo) malg A9l 2ol ot FaEHow
T : torque, Nm AP, PAF e Bayg ojgdte] AU
G : torsional rigidity, Nm/rad EPS 9] Xﬂoii AL A3yt 2evk EPSe] d4
S EAAA ] e AT A9 glck obvt
Subscripts AAA e A M| BolellA] thFEojof ghth=
. . Az B A e mag dAg dehAgl Fxt
EPS  :electric power steering
. E LA @ A dr) s E ”“ér%‘tﬂ
MRS : magnetoresistance sensor
. . A A AR Boel HALTI}
ECU : electric control unit
Zwo] grin 2 4 glrh
HAY E3E 2ALelH EPSE B34 &9
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Fig. 1 Control block diagram for EPS
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Fig. 2 Torsional deflection due to torque
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Fig. 5 Diagram of output signals
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Fig. 9 Normalized output signals and experiment
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