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● Generalities -  Modelling magnetical aspects

● Principles    -   Simplifying equations

● Quickfield    -   A fast and versatile 2D software

● Tools           -   Automated Model Creation

● Applications -  Linear actuator - 3-phases motor
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The need of using the same simulation tool becomes evident 
when different technologies require to be simulated in the 
same design, preferably a 1D tool (using schematics and 
discrete components such as Saber ) , the reasons are :
 

 The possibility to simulate large systems

 Fast simulation and good accuracy

 The Cost of ownership

But component techniques modelling is not straightforward
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Case of electromagnetics :

To create a  model, we need 
to translate : 

 Geometry 

 Material caracteristics

 Physical interactions

 Movements

 
in a 1D description

Geometry is mandatory
Saturation must be known    
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1D representation of a magnetic circuit



Going dynamics - Principles ( 1 / 3 )

Mechanical aspects

Let's have a 2D table :

Electrical aspects

Let's have a 2D table :
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Going dynamics - Principles ( 2 / 3 )

For instance :
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Going dynamics - Principles ( 3 / 3 )

The algorithm is quite simple :
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Going dynamics - QuickField (1/3) 

QuickField is a Finite Element Analysis software
with the following options

• Magnetic Suite 
•     DC Magnetics, AC Magnetics, Transient + DC Magnetics 

• Electric Suite 
• Electrostatics & DC conduction, AC conduction,  

Transient Electric + Electrostatics & DC conduction  

• Thermostructural Suite 
Stress Analysis, Steady and Transient Heat transfer 



Going dynamics - QuickField (2/3) 

● Fast FEA software

● Easy automation
 
The design is changed step 
by step. the simulation of 
static operating points 
is  easier  to  realize  than  
a  dynamic  simulation. At 
each step, the magnetical 
flux and mechanical forces 
are stored. 
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Going dynamics - QuickField (3/3) 

Automation in QuickField : 
ActiveField



Going dynamics - Tools
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Tcl script ActiveField

csv file

Mast

The Tcl script change the geometry and fill a table.



Going dynamics - Mast ( 1 / 4 )

 Mast declaration
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Going dynamics - Mast ( 2 / 4 )

 parameters section

 values section
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Going dynamics - Mast ( 3 / 4 )

 Values section ( cont.)
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Going dynamics - Mast ( 4 / 4 )

 control and equations section
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Going dynamics - Applications (1/2)

Linear actuators
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Going dynamics - Applications (2a/2)

Rotary actuators
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Going dynamics - Applications (2b/2)

Rotary actuators
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Saber will stay a unique tool, powerful, simple to use and that, 
with only about thirty Mast words to know….
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