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Abstract

. Among the automotive steering systems, an Electric Power Assisted steering (EPAS) system utilizes an
electronically controlled electric motor to provide steering assistance to the driver. The key components of the
EPAS system are torque sensor, ECU (Electronic Control Unit), and DC Motor. The most important
component of the EPAS is the torque sensor. The conventional torque sensor has complicated mechanical
mechanism of tirque detection. However, we suggest a non-contact torque sensor for EPAS using Malus’s
polarization law. It was found that the sensor exhibited not only excellent linearity but also superior
characteristics of hysteresis, temperature and vibration.
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SHAFT TOMOTOR
&
STEERING RACK

Photodiode 3

Steening Column SENSOR UNIT

Fig. 4 An example applicable to the proposed method

Fig 4 & AQE B9 E3 A4E 4 A I
U gAe slefe] FHA g BAFD Yok
3. MEER 74 o =714

dZEE7 A
Fig. 5 & #o] A¥FAAE TG AA 4¥
A AR, AEF, AgF, Aoy, ddF=
TAHA Ut

AGFA = AFEate] EMdute] RasE 33
Eg0 Wizt EAbe 3 WHE AEHolA
37] & Aol =, AFate HAYLEHAH
(Power Steering)oll 4 EAulol Hol v EY ¥
A s & 7g o HAsE BT BEXY T
AANFd we} zol 7t AR H £ 10 Nm o]
o] 3L TAsA Hu, HIFAe F o =
g REE ALg3te] BA(Pulse) B 045 ° EH
T o2 EALLY HEY WY E TEI

Fig. 6 & 7|73 A Ko FxTolth Afd 3o

EPAS torque sensor
Test M/C AD

Controller

Power supply

Fig. 5 Shematic diagram of test M/C for torque sensor
system

Beam splitter
) "/Photodiode  popydiode
/

stepping motor

Fig. 6 The structure of prototype of torque sensor for
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Table 1 Data analysis on the initial conditions
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Parameter analyzer
Fuli scale +10Nm +10Nm +10Nm
Output Output Output
Output type Voltage Voltage Voltage
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Voltage Range
Output Voltage off 450y | 0.1472v | 0.1570v
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Hysteresis 0.0210v 0.0186V 0.0626V
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Fig. 12 A plot of data analysis on temperature condition
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Table 2 Data analysis on the temperature conditions

Qonditions) 5 60C | 80 T <
Parameter
Full Scale +10Nm +10Nm +10Nm
Output Type HAerEe | AgEE | #MdEH
Output ov~sv | ov~sv | ov-sv
Voltage Range
Output Voltage | 1oy | 1443v | 02643V
of one degree
Linearity 10.65%FS | £0.84%FS | £8%FS
Hvysteresis 0.0186V 0.0243V 0.1964V
Y (1.2%FS) | (1.6%FS) | (3.48%FS)
3 unpavrémer{t » highway ® street
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Fig. 13 A plot of data analysis on vibration conditions
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Table 3 Data analysis on the vibration coditions

Conditions .

Parametor Highway Street Unpavement

Output Voltage | 3.096 ~ | 3.126 ~ 3.045 ~

Range 1.582V 1.621V 1.567V

Linearity +1.3%FS | £1.1%FS | *2.6%FS

Hysteresis 0.0330V | 0.0307V 0.0583V

Ouput Voltage |\ 1e3y | 0.1454v | 0.1428V

of one degree
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