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Development of Electric Power Steering System for F-1 Race Car
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ABSTRACT

An electric power steering system for F-1 was
developed and fitted in 2000-2001 model F-1 car. The
purpose of development was to reduce steering effort,
which reaches a maximum of over 350N during a race.
The new system achieves the assist performance required
for the F-1 car and is compact and lightweight with low
energy consumption. To achieve this, the motor, the
motor control unit driving the motor, the torque sensor
and the steering gear box containing the reduction gear,
and the control systems, were all redesigned. During
development, assist performance and response were
evaluated in bench tests, and stroking durability and
reliability were evaluated with simulation using actual
car data. Final configuration was determined using track
tests. As aresult, a system was developed which meets
assist performance targets and satisfies the F-1 car
durability and reliability requirements.
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Fig. 2 Steering angle speed vs steering torque without power steering at each circuit
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Fig. 4 EPs system block diagram
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Fig. 5 Torque sensor
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Fig. 6 EPS motor
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Fig. 7 Motor control unit (MCU)
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Fig. 8 Steering gear box assembly

Fig. 9 Reduction gear
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Fig. 10 Speed vs assist rate
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Table1 OOO0OO0ODOCOOOOOOODOOOEPS O
OO0O0O00O409%kg 0 EPSOO0O0O0O0OOOOO 3.35kg0O
gooo

Table 1 Weight of EPS (kg)

Stosting EPS
Torque sensor 0.1 0.35
Motor 1.4
MCU 0.9
Harness 0.5
Steering gear box 0.64 0.94
Total weight 0.74 4.09
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Table 2 Specifications of EPS

Type of EPS Pinion assist type
Rated electric voltage 12V
Rated electric current 15A
Maximum assist torque 23.4Nm
Dynamics 4rev/sec
EPS reduction gear type Double Helical gear
EPS reduction gear ratio 10.6

13
Type of Motor DC brushless Motor
Maximum Motor Torque 1.8Nm
Inertia of Motor 0.004g-m?
Electric time constant 0.7msec
Type of Torque sensor Strain gauge type
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Fig. 11 Results for EPS current consumption (Suzuka)
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