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MultiPhysics (2D)
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Moving slab heating in the inductor

Induction heating of the material with 

temperature dependent properties

          

        

          

       

      

 
 
 
  
 

 
 
 
  
 

 
 

 
 

Slab induction heating power

          

        

      

 
  
 
  
 

Copper inductor with a steel tube
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Copper inductor with a steel tube

https://quickfield.com/advanced/copper_inductor_steel_tube.htm

Task:

Calculate the 

temperature 

distribution in 

the steel part 

after 10 s. of 

heating. 

          

        

      

 
  
 
  
 

Problem specification:

Inductor current I = 500 A (r.m.s), frequency f = 22 kHz. 

R     v             y  f       μ = 4  ; 

E                v  y  f       σ =   M   ; 

Th              v  y  f       λ =    W K* , 

      y ρ = 78   k   ³,      f   h    C = 420 J/K*kg.
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Copper inductor with a steel tube
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Slab induction heating power

https://quickfield.com/advanced/slab_induction_heating.htm

Task:

Calculate the Joule heating power distribution in the steel slab. 

Problem specification:

Coil current 12.5 kA (r.m.s), 

frequency 150 Hz, 

Relative permeability of steel

 μ =       h                 v  

760°C. 

Electrical resistivity value 

depends on the temperature. 
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Slab induction heating power
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Moving slab heating in the inductor
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Problem specification:

Power density in the slab layers Q is 

calculated in the related AC magnetic example. 

Slab initial temperature is +900°C.

Slab surface emissivity coefficient ε =  .8,

ambient temperature is +20°C.

Density of steel ρ = 7880 k   ³. 

Thermal conductivity and heat capacity 

depends on the temperature.

Task:

Calculate the 

temperature distribution 

in the steel slab. 
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Moving slab heating in the inductor
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Temperature vs. time in the layers of the slab
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Induction heating of the material with 

temperature dependent properties

https://quickfield.com/advanced/induction_heating_permeability.htm

Problem specification:

The initial temperature is 25°C. 

Coil linear current density is 700 A (r.m.s) 

per 1 cm of the coil length.

Frequency is 8 kHz. 

             y 78   k   ³.

Task:

Calculate the temperature 

distribution in the billet during 

the induction heating process. 
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Attenuate material properties

 to the new temperature distribution

Pass so far calculated temperature distribution as 

an initial state to the next thermal problem.
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More recordings and simulation 

examples at

www.quickfield.com

This recording is over

Your feedback is welcome: support@quickfield.com

https://quickfield.com/
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