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Abstract – The use of bearing is essential to all types of machines they provide the function of supporting heavier component in a desired position. These bearings have contact with the rotating part and causes surface wear which can be controlled by lubrication. Researchers have

raised the standards of performance for rotating equipment by providing robust, cost effective, and easy to implement magnetic bearings in rotor can be more advantageous because its contact free resulting in no surface wear and hence no need for lubricant, no servicing and can work in clean environments, high speed applications, and position and vibration control and can withstand in extreme conditions.
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I. Introduction 
           A magnetic bearing is a bearing which supports a load using magnetic levitation. Magnetic bearings support moving machinery without physical contact, for example, they can levitate a rotating shaft and permit relative motion without friction or wear. In active magnetic bearings (AMB) a stable equilibrium is achieved by means of one or more control loops. The use of control loop for maintaining the gap between the shaft and bearing differentiate the active magnetic bearings (AMB) from passive ones. They are in service in such industrial applications as electric power generation, petroleum refining, machine tool operation and natural gas pipelines.
II.BASIC OPERATION

        The typical AMB system diagram is illustrated in above figure. Besides the controller, the general control system also includes the sensor, A/D and D/A conversion and power amplifier. The rotor’s displacement along one of the axes is detected by the position sensors and converted into signals of standard voltage. Then compared with the setting value, the error signal enters the controller. After A/D conversion, the controller processes this digital signal according to a given regulating rule (control arithmetic) and generates a signal of current setting. After D/A conversion, this current signal enters the power amplifier, whose function is to maintain the current value in the electric magnet winding at the current level set by the controller.

           Therefore, if the rotor leaves its center position, the control system will change the electromagnet current in order to change its attraction force and, respectively, draws the rotor back to its balance position.
II. OBJECTIVES

         In an ever changing world, limits of current designs are constantly pushed further, requiring genuinely new ideas and technologies to meet new targets. Active magnetic bearings can make difference in both new designs and redesigns of existing ones. There are numerous advantages of using magnetic bearings, the most notable being contact-free, in that the magnetic force is used to support the object as opposed to contact between two surfaces.

1) Simulation of active magnetic bearing using

MATLAB

2) Active magnetic bearings (AMB) have been

designed to overcome the deficiencies of

conventional journal or ball bearings.

3) Ability to work in vacuums with no lubrication

and no contamination, or to run at high speed, and

to shape novel rotor dynamics.

4) Magnetic bearings have been introduced into the

industrial world as a very valuable machine

element with quite a number of novel features, and

with a vast range of diverse applications.
IV.AMB COMPONENTS

1. Iron Core:

     The iron core is a material conducting the magnetic field to the air gap. Its magnetic permeability has to be high, as well as its magnetic saturation. In order to minimize eddy current losses, the core usually consists of insulated lamination sheets.
2. Windings:

         The current through the winding is the source of magnetic field. The winding is made of an insulated conductor wound on the soft magnetic core. In order to improve the efficiency of the AMB, the conductor has to have a low electric resistance and must be wound with a high fillfactor.
3. Rotor:

        The rotor is standard construction, is realized with lamination packet shrinked on a nonmagnetic shaft. Tight manufacturing tolerances are needed in order to avoid unbalances. The mechanical properties of the rotor lamination have to be good, in order to overcome the centrifugal stress due to high speed rotation.
4.Position Sensors:

         In most applications, there position sensors in AMBs. Since AMBs are actively controlled regarding to the sensor signal, the control performance strongly depends on the sensor performance. The sensor consists of sensitive elements located on the stator and an acting element located on the rotor in the front of sensitive elements. The sensitive element in an annular magnetic circuit with 24 poles, of which each 6 poles are grouped to detect the radial displacements in X and Y directions. In such design, a kind of 2/3 redundancy working mode for the sensor signals can be easily realized. The acting element is an extension made of the laminated ferromagnetic steel, which is fixed on the turbo machine shaft. Windings around the stator perimeter are distributed in order to average and smooth the measure value. This kind of sensor has good sensitivity of no less than 10m/um and resolution

of at least 1um. Its cut-off frequency is enough so high (>5 kHz) that the phase lag at operation frequency can be neglected. The voltage signal after the sensor modulator can be transferred more than 200m without obvious attenuation.
V.HIGH TEMPERATURE MAGNETIC

BEARINGS

        Synchrony has developed a line of high temperature magnetic bearings for aerospace and defense applications. The bearings are specifically designed for use in next generation gas turbine engines, where high temperatures and high rotational speeds preclude the use of industrial magnetic bearings.
VI.SELF-SENSING MAGNETIC

BEARING

          The self-sensing (sensor less) magnetic bearing is a special kind of magnetic bearing, which needs no external position sensors. The position information is deduced from the air gap dependent properties of the electromagnets. The main advantage is the reduction of the manufacturing costs. Furthermore, self-sensing bearings have a number of features that make them interesting for solving technical problems. The absence of the position sensor simplifies the construction, the assembly, and the maintenance of the magnetic bearing system. Additionally, it allows a more compact design of the rotor, which increases its natural frequencies.
VII.APPLICATIONS

         Magnetic bearing advantages include very low and predictable friction, ability to run without lubrication and in a vacuum. Magnetic bearings are commonly used in watt-hour meters by electric utilities to measure home power consumption. Magnetic bearings are also used in high-precision instruments and to support equipment in a vacuum, for example in flywheel energy storage systems. A flywheel in a vacuum has very low windage losses, but conventional bearings usually fail quickly in a vacuum due to poor lubrication. Magnetic bearings are also used to support maglev trains in order to get low noise and smooth ride by eliminating physical contact surfaces. Disadvantages include high cost, and relatively large size.
VIII. CONCLUSION

         Through technical advances ,magnetic bearing offer advantage for a much border range of machines and applications design innovation related to miniaturization ,integration and standardization continue to increase the general acceptance of magnetic bearing for many new and existing applications setting standard for better ,smaller and greener. Historically, the relatively high cost of magnetic bearing has limited the technologies and application however through the standardization integration and manufacturing advances ,the cost of magnetic bearing has declined while the engineering effort to develop new magnetic bearing system is often higher than past system the net result is the magnetic bearing has become much more economical to use in new and existing rotating machinery.
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