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(steer-by-wire)
mechanical hydraulical electrical
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Power-assisted steering

electrical hydraulical
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Abstract:

In this dissertation, the aim was to design a steer by wire system with linear electromechanical
actuator on the E-Class sedan. This steering system is designed and simulated to eliminate
disadvantages such as more weight due to having a set of rack and pinion gears as well as lower
operating speed due to having mechanical parts in the steer by wire system with rotary actuator
as well as optimizing the force and output speed of the car wheels. The complete model of the
car steering system and the two-wheeled car model are modeled and validated in MATLAB /
Simulink software. In the following, the characteristic curve of the output angle of the wheel
with respect to the input angle from the driver side and also the amount of force applied from
the side of the linear electromechanical actuator to the vehicle wheel is also extracted. The
output results of the steer by wire system with linear electromechanical actuator are also
compared with the steer by wire system with rotary actuator, which shows a 32% improvement
in the output results of the car tire angle relative to the driver impact input. Finally, using a
genetic algorithm, the results of the force applied to the tire and the response speed of the
steering system are optimized by minimizing the amount of output force and the amount of
output error. The correction has improved the response time by 1.2 seconds, increasing the
speed of the wheel output compared to the model of the steer by wire system with rotary
actuator. The output results of both models were compared by the car bicycle model in two
tests of mana and fishhook, which had a 5% improvement in the output results.

Keywords:

Steer by wire system, linear electromechanical actuator, Tire Force, Optimization, genetic
algorithm
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