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HIGH TEMPERATURE HEATING 
ELEMENTS & ELECTRODE



Ceramic Heating Elements

❖Metal and ceramic heating elements operate on the principle of electric resistance heating, which is defined
as the heat generated by a material with high electrical resistance as a current are passed through it.

❖When a current flows through metal or ceramic heating elements, the material resists the flow of
electricity and generates heat.

❖This is a basic explanation of a complex concept, but the principle generally holds true for common metal and
ceramic heating elements in industrial furnaces.

❖ceramic heaters generally fall into one of two groups: exposed ceramic rods; or coils, ribbons, and wires
of an alloy embedded in a plate of ceramic insulation. At the simplest level, these heating element types
operate on the same principle.

❖The material’s coefficient of electrical resistance determines its ability to generate heat proportional to the
amount of current flowing through it.

❖A ceramic heating element’s thermal output, therefore, is determined by its electrical load and its intrinsic
resistive properties.

❖Under ideal conditions, the element will resist the flow of current and generate heat which will radiate
outwards into the heat treatment chamber. The primary benefit of this compared to combustion is vastly
increased efficacy, as 100% of electricity supplied is theoretically converted into heat.
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Silicon Carbide





Molybdenum Disilicide (MoSi2)
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OHMIC RESISTORS 

103-108



Ohmic resistors are those resistors that have a 

constant resistance. In other words, they follow 

the Ohm's law. If you take such a resistor, apply 

voltage across it, whilst measuring current and 

voltage, and then draw a graph of current versus 

voltage, you get a straight line

https://www.youtube.com/watch?v=Ciasa_SH0cI
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VOLTAGE-DEPENDENT RESISTORS (VARISTORS)

❖A Varistor is a varying resistor whose resistance depends on the applied voltage (“varying” and “resistor”)

❖They are also known by the name VDR [voltage dependent resistor] and have non-ohmic characteristics. Therefore, they come
under non linear type of resistors.

❖There are a number of situations in which it is valuable to have a resistor which offers a high resistance at low voltages and a low resistance at
high voltages.

❖Such a devices can be used to protect a circuit from high-voltage transients by providing a path across the power suply that
❖ takes only a small current under normal conditions but takes large current if the voltage rises abnormally,

❖ thus preventing high-voltage pulses from reaching the circuit.

❖Schematic use of a VDR to protect a circuit against transients
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Circuit to be 
protectedSource



Electrical characteristics and applications

https://www.circuitstoday.com/varistor-working



VOLTAGE-DEPENDENT RESISTORS (VARISTORS)
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