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Summary: The paper presents a review of the hydraulic systems with power steering pump that is used in the control system for motor vehicles. Power steering system of vehicle reduces the steering effort on cars by using an external power source to assist in turning the wheels. Most power steering systems work by using a belt-driven pump to provide hydraulic pressure to the system. This hydraulic pressure is generated by a rotary vane pump which is driven by the vehicle's engine. As the speed of the engine increases, the pressure in the hydraulic fluid also increases, hence a relief valve is incorporated into the system to allow excess pressure to be bled away. While the power steering is not being used, i.e. driving in a straight line, twin hydraulic lines provide equal pressure to both sides of the steering wheel gear. When torque is applied to the steering wheel, the hydraulic lines provide unequal pressures and hence assist in turning the wheels in the intended direction. Vehicle producers and constructors are dealing with noise and vibration problems of hydraulics vehicle steering system. In this paper, possibilities for reducing noise and vibration of vehicle will be presented.

Key words: hydraulic system, power steering system, pump, vehicle.
1. INTRODUCTION
If you've ever driven an older build the vehicle that does not have power steering, then you know how hard the vehicle can be to turn at lower speeds. However, modern vehicles almost always come equipped with power steering pumps that allow you to easily turn your vehicle, and even turn the steering wheel when the vehicle is at a complete stop.

The power steering pump in your vehicle is also a hydraulic fluid pump. In fact, power steering fluid is nothing more than hydraulic fluid. Whenever you turn your steering wheel, the hydraulic pump in your car's steering system pushes power steering fluid to the steering gear via a rotary vane hydraulic pump. In the majority of vehicles, the motor in the pump is powered by a belt and pulley.

As the belt powers the motor vanes and rotor in the power steering system, hydraulic fluid creates high-pressure that is used to help you turn your vehicle. The pressure created is applied to the torsion bar which is attached to the steering wheel and pinion or worm gear (which turns the wheels). The more force or torque that you apply to the steering wheel, the more that the torsion bar twists and turns the wheels.

2. HYDRALIC SERVO PUMP
The hydraulic power for the steering is provided by a rotary-vane pump. This pump is driven by the car's engine via a belt and pulley. It contains a set of retractable vanes that spin inside an oval chamber.
As the vanes spin, they pull hydraulic fluid from the return line at low pressure and force it into the outlet at high pressure. The amount of flow provided by the pump depends on the car's engine speed. The pump must be designed to provide adequate flow when the engine is idling. As a result, the pump moves much more fluid than necessary when the engine is running at faster speeds.

The pump contains a pressure-relief valve to make sure that the pressure does not get too high, especially at high engine speeds when so much fluid is being pumped.
2.1 PUMP MAINTENANCE
Hydraulic oil is also lubrication pumps, so that does not need any lubrication. However, it is important that at regular intervals controlled by the oil level in the tank. It is recommended that controls be at least every 5,000 km traveled road, and according to the manufacturer of the vehicle.

Since there is a possibility that at various points within the circular flow of oil intake air, and the fact that the oil and becomes air emissions, remain the tiniest air bubbles, it must control the oil level when the pump is running.
Forced air is under pressure back flow, and after retiring pump expands due to normal atmospheric pressure. Therefore, after the exclusion of the pump, the oil level in the reservoir rises to about 1-2 cm.

Before starting the pump, it is recommended to control the oil level in the tank, and that the necessary amendments so that the oil level is about 2 inches above the top mark on the meter when the pump is not working. Only after this should include a pump (engine), to observe the oil level and if necessary supplement. If the oil level drops significantly (more than 2-3 cm), then the air must be discharged into a complete hydraulic unit.

In order to avoid suction of air service in search of the vehicle should be checked for leaks, and if necessary further tighten all threaded fittings and pipes, high pressure pump. When repairing the pump or control, to replace the cartridge filter in the tank of oil.

For the flawless operation of the pump, it is necessary to use suitable hydraulic oil. Hydraulic oil and lubrication also takes the pump, and the entire unit needs only one oil.
2.2 TESTING VANE PUMPS
In situations where a certain type of car (engine) selected and installed vane pump or when the manufacturer is replacing them, the final evaluation of the performance decision is made on the basis of the conducted investigations. Testing methodology provides that measures the following characteristics:
· speed pumps at the min and max engine revs;
· flow pump;
· pressure in the pressure vessel;
· underpressure in the suction line;
· outside temperature pumps;
· oil temperature in the tank.
2.2.1 TEST CONDITIONS
· Measurement of size is carried out under the following conditions:

· rotate the wheel-load vehicles in place;

· rotate the wheel nominally loaded cars in place;

· nominally loaded car movement in a circle diameter of 12 m (outer front wheel). Speed ​​of movement 8 ( 10 km / h, and base asphalt;

· climbing vehicle on the curb height of 15 cm, angled.
2.2.2 TEST RESULTS
Test results are presented in the form of tables and diagrams which are the basis for analysis. The obtained values ​​for measuring characteristics are evaluated whether they are below the "critical" value, or whether they are in the allowed area.

[image: image2.jpg]SBES 8B ppaned

a)

Isec.
& e
$
2 b)
g
a
604
50 =
40.
20
2
10
Isec. [Qisec.
o st i Ul e e e T L
o
$
2 c)
o
B
30,
]
10
Isec. sec.
A tlsec]
I 0 T 1 0 M B B O A
s
3
g d)
EY
Isec. sec.
20
MM%
t [sec]
Ll b G g





Fig. 1 Curve to pressure smokers depending on the time t
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Fig. 2 Curve changes in pressure in the pressure water pump when the car was moving the left side
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Fig.3 Curve changes in pressure in the pressure water when the car was moving the right side
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Fig. 4 A sudden increase in pressure in the pressure water pump
2.3 CAUSES OF NOISE VANE PUMPS, PRIMARY AND SECONDARY MEASURES
The cause of noise in pump, there is change in pressure between the suction and pressure parts. So they bit steep gradients of pressure in certain areas of thrust. This kind of excitement and noise created by the forces pushing further into the current course remain dominant, so that the noise due to flow can be neglected.

When we talk about the vane pump causes noise frequency spectrum consists of the pulsations of pressure fluid in the chambers caused by the equation of motion of working bodies, as well as the characteristics of the workplace, especially during reverse fluid working chamber during the transition from the suction pump to push the zone.
After crossing the working chamber with a closed volume of working fluid through the wall the board, it comes in contact with the respective discharge and suction opening in the switchboard. If at that moment the pressure in the chamber is different from the pressure in the opening with which it is connected, there is a jump in pressure, followed by the hydraulic shock and the appropriate sound effect. At the time the merger was the thrust chamber with an opening formed opposite fluid flow from the opening in the chamber, followed by hydraulic shock with a significant loss of pressure and with pulsing pressure in the chamber and potisniom water, conditioned inertial forces and fluid compressibility. Education of the pressure wave is repeated with each subsequent cycle.

The oscillations of pressure in the pump rostiru through a working fluid in the hydraulic pressure line installations rise to it because of inertia and compressibility of fluids, oscillatory processes and the corresponding vibration of the mechanical elements of the hydraulic installation (piping, etc.).. In some conditions it is possible resonance with rapidly increasing amplitude of oscillation.
The noise level generated by the pump during operation influence the shaft speed and pressure at the outlet. With increasing speed shaft and fluid pressure at the output level of noise increases.
As part of measures to reduce noise from the main interest is the excitation force, because the sound at the source of combat gives less problems. Unfortunately, the primary measures are often used in narrow limits and high costs of implementation. There is also reducing the degree of efficiency and reduced service life. Optimum balance between part kotradiktorno goals are determined by market conditions or the requirements of the end user.
One power station is a strong generator of sound, in addition to it because of its compact design all produced sound itself vent. The absolute size of the force excitation despite leading to a certain level of sound. Besides mounting the outer part, as a mechanical suspension, the pump is increased the excitation source.
To release rigid connection (motor-pump unit) of a mechanical arm (steel frames) is often applied elastic suspension (spring steel). Favorable conditions arise if the net mechanical oscillation frequency is lower than the rotating drive shaft. Irradiated volume in pump and powertrain encapsulation often dim. This measure leads to increasing need for space and increased costs.

In many cases, the desired reduction in noise of a power device is not achieved by coating aggregates. The cause lies in the sound that creates a fluid pressure in the roundabout. Bulk current pulsation pump operates across the roundabout as a sound source connected to each customer depending on the impedance of consumers. So that the irradiated volume of the total hydro can be larger than from the pump, if it tends to be noise from pulsations of current density and pressure at the pump keep as little as possible.
The area of secondary measures is widespread, if they are outside the pump. As secondary measures inside the pump there are damped mechanical properties and structure changes. Extreme measures secondary cause additional costs, which are larger if the application site remains within the transmission chain from the noise source.
3. CONCLUSION (10 PT BOLD)

The term power steering is usually used to describe a system that provides mechanical steering  assistance to the driver of a land vehicle, for example, a car or truck. The power steering system in a vehicle is a type of servomechanism. For many drivers, turning the steering wheel in a vehicle that doesn't have power steering requires more force (torque) than the driver finds comfortable, especially when the vehicle is moving at a very slow speed. Steering force is very sensitive to the weight of the vehicle, and nearly so much to its length, so this is most important for large vehicles. In a vehicle equipped with power steering, when the driver turns the steering wheel, she or he feels only a slight retarding force, so a vehicle equipped with power steering can be driven by any healthy driver, even when the vehicle is being parked. This is because the power steering system furnishes most of the energy required to turn the steered wheels of the car. Most power steering systems in cars and light trucks today are hydraulic. This paper describes the hydraulic pump for power steering, both in terms of maintenance and testing of hydraulic requirements, as well as from the point in terms of noise reduction. 
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