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Key Takeaways

1. Complex mechanisms require specialized and sophisticated calculation 

tools to guide the implementation, with the goal to be friendly and robust.

2. An example is presented with the vehicle steering column mechanism

for improvement of the driver steering feeling.

3. First, it is created the mechanism with Simscape Multibody library.

4. After, the Simscape Multibody model is exported like a .dll embedded 

code to be integrated into an Excel calculation sheet.
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Innovation Challenges and Achievements

▪ Excel manage the input variables of coordinates and angles, runs the .dll

code, and finally the exported MATLAB data are visualized into Excel.

▪ As a result, the end users of the calculation program need to install Excel

and MathWorks Component Runtime - MCR (free download).
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From the concept to the realization

https://www.youtube.com/watch?v=jRrSVc6iirI
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Schema of the Steering Column Mechanism
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3D REPRESENTATION OF THE STEERING COLUMN MECHANISM
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3D MECHANISM WITH SIMULINK / SIMSCAPE MULTIBODY
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3D MECHANISM OUTPUTS – SPEED DISCONTINUITY 
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MODEL DEPLOYMENT
1. Run BuildExportModel('sm_steering_column')

2. Run Compiler - Excel Add-in

3. Software created STEERING_COLUMN_RELEASE_3.exe

1

2
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EXCEL CALCULATION SHEET

The code generates an 

Excel file:

▪ Input parameters: 4 

bodies space 

coordinates; and two 

cardan joints angle 

installation

▪ Outputs: curve of the 

velocity discontinuity 

(pinion velocity 

divided the steering 

angle velocity)

▪ A schematic 

representation helps 

to understand the 

geometries
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Concluding Remarks

▪ The mechanism is well represented by Simulink / Simscape / Multibody 

library

▪ As soon the model is compiled with Excel Add-in it generates a software to 

distribute for installation to the End Users

▪ The Excel calculation sheet is easy to use, and the graphical representation 

helps to the proper placement into the space the steering column 

mechanism 


