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Can electro-hydraulic compound steering reduce steering energy?

A novel vehicle dectro-hydraulic compound steering (EHCS) system is proposed. The
mechanical-electro-hydraulic coupling relationship affects steering energy. The key parameters are optimized
by an improved MOPSO algorithm. The road test verifies the optimized EHCS system can reduce the steering
energy.

What is electro-hydraulic compound steering (EHCs)?

6. Conclusion An electro-hydraulic compound steering (EHCS) system combining the function of electric
power steering(EPS) and electro-hydraulic power steering (EHPS) is proposed,which can realize the
coordination of the steering system energy saving,sustainability,economy and maneuverability.

What is electro hydraulic hybrid power steering?

The electro hydraulic hybrid power steering system adopts the design of coordinated control of multiple
actuators. The application of electric power steering technology in the steering system design of large
commercia vehicles has broad development space and application prospects.

What is electro-hydraulic power steering (EHPs)?

The electro-hydraulic power steering (EHPS),which is developed based on the hydraulic power steering,can
changes the power source of the hydraulic pump from the engine to the motor and reduce the steering energy
consumption ,,.

Are electric power steering systems suitable for large el ectric commercial vehicles?

However,the existing electronically controlled hydraulic power steering (ECHPS) system and
electro-hydraulic power steering (EHPS) system and electric power steering (EPS) system are difficultto meet
design requirements of steering system of large electric commercial vehiclesin the future.

What are the components of electro-hydraulic composite steering system?

The electro-hydraulic composite steering system includes three parts. electric power module,hydraulic power
module and steering torque mechanical drive module(Fig. 4.3). The electric power module is composed of
motor A and worm gear reduction mechanism.

The high-pressure oil is input to the oil storage tank through the high-pressure oil delivery pipe. If gear pump
is selected, its actual average ... Compared with the traditional hydraulic steering system, the average energy
consumption of the electro-hydraulic composite steering system with mode switching strategy is reduced by
25.38% and the ...

Hydraulic steering gear, also known as a hydraulic steering system or hydraulic steering mechanism, is a
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crucial component in marine vessels that enables precise and efficient control of the boat"s steering utilizes
hydraulic power to transmit and amplify steering inputs from the helmsman or autopilot to the rudder(s) of the
vessd.

The steering gearbox consists of a hydraulic cylinder with rack and pinion gear system and a rotary servo
valve. The rodinthecylinder, calledrack shaft, engages thepinion

To ensure the steering performance while reducing the energy consumption of the steering system, a novel
electric-hydraulic hybrid steering (E-HHPS) system with multiple modes is proposed herein (Luan et al.,
2016).The hydraulic power mode is performed subject to the condition that a larger assisting torque is needed
to ensure steering portability.

EPHS systems retain the steering properties of traditional belt driven hydraulic power assisted steering
systems, whilst offering a range of benefits to the driver. These include improvements in comfort through
reducing driver effort, easier operation when parking and low speed manoeuvring, whilst maintaining taught
steering when driving at high speeds.

As atypica energy storage in hydraulic hybrid powertrain, the hydraulic accumulator has high power density
but low energy density. There are some efforts in improving the energy density of hydraulic energy storage to
achieve balanced performance. Therefore in this study an electric-hydrostatic energy storage system is
proposed to replace hydraulic ...

1 Department of Mechanical Engineering, Federal Institute of Science and Technology of the State of
Pernambuco, Recife, Brazil; 2 Department of Mechanical Engineering, University of Manitoba, Winnipeg, ...

The growing demand for energy efficiency, environmental protection in the heavy transportation sector,
particularly in large-scale projects, highlights the importance of improving steering systems for vehicles. A
pump-controlled electro-hydraulic steering system is proposed, offering significant advantages in energy
efficiency under high power.

Catenaro E, Rizzo DM, Onori S. Framework for energy storage selection to design the next generation of
electrified military vehicles. Energy 2021; 231: 120695. Crossref. ... Shi G, Zhang H, Wang S, et a. Research
on emergency steering control method of integrated electric-hydraulic steering system for commercial vehicle.
JMech Eng 2023; 59(6 ...

The problem of energy consumption exists widely in hydraulic system compared with electric drive equipment
[29]. The steering energy consumption of the E-HHPS system includes four parts: hydraulic energy

consumption, motor energy consumption, control unit energy consumption and mechanical |oss.

of passenger car steering systems and provides an outlook into the future of automotive steering systems. The
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focusis laid upon the main steering system at the front axle; rear wheel steering systems will not be discussed,
in spite of the fact, that they will also play an important role in the future. 2. State of the Art Steering Systems

Energy storage capacity: The energy storage capacity of the accumulator should be sufficient to meet the
requirements of the hydraulic system. This capacity will depend on factors such as the required flow rate, ...

In the energy debate, hydraulic systems are framed as inefficient energy hogs. Newer advancements, including
electrohydraulic technologies, are well-suited for certain uses. OEMs are targeting new hydraulic system
architectures that can incorporate electronics in off-highway equipment for increasing efficiencies and
maximizing effectiveness.

Section 4 examines the pressure energy-saving boundaries based on an equivalent model incorporating the
hydraulic conductivity factor (HCF), and proposes a comprehensive identification strategy for back pressurein
the steering system under multi-operating conditions using PIM-NN, laying the foundation for energy-saving
system control.

To reduce power losses in hydraulic systems, researchers have proposed hydraulic energy-saving technologies
such as positive-negative flow rate control 11, 12, ...

{2} 1t was found that 3% of total loss of energy consumption in hydraulic steering system which is addition of
over flow loss of pump 1.4%,system weight and efficiency loss from belt and pulley is 0.5% each and over
flow loss by the flow control valve is 0.3%. For the electric power steering system there are issues

The optimization simultaneously maximizes the driving range and battery lifespan, while minimizing onboard
energy storage system mass. In this context, the design variables of the overall hydraulic drivetrain and the
electric system were optimized.

Steering Systems Steering Systems Electrohydraulic Steering For electrohydraulic steering systems that meet
the requirements of public road traffic, ME MOBIL ELEKTRONIK relies on customized solutions - in close
cooperation with Bucher Hydraulics. Complete automation solutions for al types of mobile machines -
Commercial Vehicles

For example, an accumulator used for energy storage in the case of an emergency might be located out of the
way of the rest of the system and only pressurized once. In the event of an emergency or the pump
malfunctions, the accumulator can spring into action and help maintain pressure in the system. ... Not al
hydraulic systems will require an ...

In order to reduce the vehicle steering energy consumption and improve the steering road feeling, this work
proposes an electro-hydraulic compound steering (EHCS) ...
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Energy storage system has several choice, which includes Li-ion, NiMH battery and supercapacitor. Their
Performance indexes are as follows Table 1. ... this work proposes an electro-hydraulic compound steering
(EHCYS) system, which combines the functions of electric power steering (EPS) and electro-hydraulic power
steering (EHPS). For thisnovel ...

Brake Systems. Hydraulic brakes provide consistent and reliable force, allowing for safe braking. The brake
pedal actuation compresses the hydraulic fluid, thus applying brakes evenly. Power Steering: This system uses
hydraulic pressure to assist drivers in steering, reducing the amount of physical effort needed to turn the
wheel.

It was found that the weight and volume of the system were reduced by 83.1% and 92.8%, respectively,
compared to the hydraulic system. Zhao [15] optimized the parameters of an electro-hydraulic steering system
with complex mechatronics-electro-hydraulic coupling relationships. The optimization results pointed out that
the energy consumption of ...

Therefore, an energy storage system is generally needed to absorb the energy fluctuation to provide a smooth
electrical energy ...

Due to its advantages in high power density, wide force transmission range, flexibility, and reliability, the
electro-hydraulic steering system (EHSS) is increasingly being used and matured in heavy vehicles with

multiple axles, long bodies, and large loads [6, 7].This hydraulic system is based on an engine-driven or
motor-driven pump that generates flow and pressure [8, 9], and ...
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