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Parameter Connection type (Y) Connection type (4]
Mumber of p hase 3 3
Voltage [V 400 400
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Integration of a resistance furnace and an electromagnetic stirrer in this device can help researchers
in metallurgy. Electromagnetic stirrers are in a group of non-contact stirrers. In this system, a magnetic
coil is placed around the melt crucible and applying of three-phase altering voltagecan cause
magnetic field. It is clearly known that the magnetic field effects on an electrical conductor can induce
the electric current in that. Similarly because of induction of magnetic flux - according to Fleming's
right hand rule -the current is induced in the metal inside the crucible,

The current along with the electromagnetic field can develop the electromagnetic force (Lorentz) -
according to Fleming's left hand rule-in the molten metal. Lorentz force is usually rotational and can
move melt along the electromagnetic field direction. The cails can be designed for achieving to any
desired stirring pattern.

Some features of the device:

@ Melt homogenization with no segregation
In this methad, the stirring is much stronger than the ather methods and the melt stirs quickly and
uniformly. Thus molten metal will be uniform and without any segregation.

« Alloying possibility
Due to the high ability of the system to homogenizethe melt, it can be effective in alloying.

» Solidification studies
Stirring the metal during solidification is one of the interesting aspects of the solidification studies.
In this process by stirring the melt during sclidification, the dendrites are partially broken and the
solidification front becomes unstable. It can consider different microstructures,

@ Possibility of continuous heating during stirring
Researchers can determine the stirring time. Also maintaining the fluidity-which is achieved by the
furnace - can cause better stirring.

» Distribution of the solid phase in the melt
Melting method is one of the methods of making
matrix metal composites. In  this method,
reinforcement particles are added into the melts.
In this process, stirring the melt plays an important
role. Also melt should maintain its fluidity during
stirring, Electromagnetic stirring system causes the
separation of the second phase agglomerates and
their uniform distribution by vartex forces.

+ Reduction of melting time and energy
consumption
Since the stirrer causes melt flow, heat transfer to
the cold metal rises and it makes the charge to melt
faster. Also due to the uniform heat distribution in
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the molten metal that caused by stirring, increased local temperatures near the heat source are
minimized. Thus the heat absorption from the heat source increases. Therefore it can decrease the
melting time as well as energy consumption.

+ Oxidation reduction

Shortening the melting time and no increase in local melting temperature can lower the oxidation.

« Easy maintenance
Since there is no contact between the devices and the meltin this system, maintaining the system
becomes easier and just limited in systern protection against crucible’s heat and electronic
protective arrangements.

« Possibility of accurate temperature control
Ifthe melting ternperatureis not uniform, itwould not be possible to measure the melt temperature
accurately, even with the best measuring tools. Stirring process with electromagnetic non-contact
technic results in a uniform temperature in all over the molten metal
which can provide temperature reporting possibility.

@ Possibility of independent control of stirrer and furnace
The furnace and stirrer parts can be separated into two
independent parts which each part can work independently.
Detaching the parts makes the cavity space larger for the stirrer.

@ Possibility of controlling the atmosphere
The atmosphere inside crucible chamber can be protected via
inert gases during melting and stirring. (this possibility is an
extra option based on costumers demand)

Specifications:

Resistance furnace, capable for reaching 1200° C

Inner diameter of the fumace /Stirrer for crucible location: 120 mm
Allowed height of crucible in furnace/stirrer; 100 mm

Inner diameter of the stirrer; 250mm

Weight: 100 kg
The stirrer details:

Parameter Connection type (Y) Connection type (A)

Number of phase 3 3

Voltage [V] 400 400
Frequency [Hz] 50 50

Current [A] 30 70

Power factor 0.3 03

Flux density (in center) [T] 0.56 0.86

Stirring Speed [rpm] 3000 3000

Insulation Class F F




