Ood O

JTEKT

Oooooooooooooooooogt”

Steering Actuator for Autonomous Driving and Platooning

OOO0O0OA. ISHIHARAUOOOOOOY. KUROUMARUO O OO OO M. NAKA

The New Energy and Industrial Technology Development Organization (NEDO) is running a
“Development of Energy-saving ITS Technologies” project for the development of future technology
meeting energy conservation needs. JTEKT have manufactured and supplied a steering actuator for the
“R&D of autonomous driving and platooning” element of this project. This actuator is designed to allow
the continued functioning of the auto-steering mechanism, even in the case that single-failure should
occur on the ECU or motor. This paper describes the results of steering performance evaluations both

with and without single-failure.
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Outline of an autonomous driving system

Yaw rate —

Other signals —m

coooooooboooobooooooooobooooo
gboboooobooooooooobooooobooOooono
gobooobooooooooobooOooooOooono
gobooobooooooooobooOooooboOooono
goboooboooooooooboooobooooono
gbobooooooooobooooooooooonn
gooooooobooobooboooooooogoon
od

61

I:II:IDI:II



I:II:II:H:II

JTEKT

oooooooooooooooobood

Hydraulic
power steering

e x ﬁg Steering actuator
- >

h :Qé:{q =8

doooooooooboboon
Steering system
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Actuator specifications

Steering angle resolution 0.1deg
Max. steering torque 10NOm
Rated steering angular speed 310deg/sec
Max. steering angle + 700deg
Gain 0.9Min. (at 3Hz)

Frequency

45deg Max. (at 2Hz)
response Phase delay

90deg Max. (at 3Hz)
Step Angular speed 200deg/s Min.
response Dead time 20msec Max.
Ramp Delay time 80msec Max.
response MAX deviation 10deg
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Failsafe specifications

Element in failure Failure modes

Wiring harness shorting

Power supply Wiring harness earthing
Low and high voltage

Wiring harness shorting

Motor Wiring harness earthing

FET shorting

Motor rotor Angle Wiring harness shorting

sensor Wiring harness earthing

CAN Fault of bus line
06,°060,"0000000020000000 CAN Sticking of relay contact
ddddoobOoOooO0o0oddoooooooooo Control unit Fault of micro processor
O00020000000000000000000 RAM error
oooooo é,°06,"00000 6,060,000000
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Control block diagram
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Frequency response test conditions

Vehicle speed 10km/h

Input steering angle + bdeg

Frequency 00O 10Hz
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Single-failure test condition
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Steering angle response at single-failure occurrence
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