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How to read a skc file which parameterizes the suspension 

kinematics? 

In the CarMaker support, we receive many questions on the content of skc files and how these files can 

be generated. Thus, in this section, I will try to explain a few things about skc files and make clear, why 

they are very easy and flexible in usage! 

Content of a skc file 

The file extension “.skc” stands for “suspension kinematics and compliance”. Though the file has that 

special file extension, it is still a plain CarMaker InfoFile like any other parameter file such as a TestRun, 

a vehicle data set etc.. The syntax is the same as for all CarMaker InfoFiles in which a key word is 

followed either be the key or by a matrix with map values. Please find more information on the global 

InfoFile syntax in the Reference Manual, section “CarMaker Parameter Files”. 

 

Skc files are used to parameterize the non-linear, map based kinematics and compliance models 

available in CarMaker. The file describes the movement of the wheel center in dependence of different 

degrees of freedom (e.g. wheel travel, steering rack movement, wheel travel opposite wheel or external 

forces/torques for compliance). The curves usually are derived by (virtual or real) KnC test beds. Please 

find further information about the test procedure required to generate suspension data for CarMaker in 

the Reference Manual, section “Brief Introduction to the Measurement Procedure of K&C parameters”.  

Once the data is available, it is just a question of formatting the measurement results to match the 

CarMaker skc file format. Please note, that IPG Automotive offers a tool named “KnC Data Converter”, to 

convert your measurement data fully automatically into a skc file! 

To load or view a skc file, go to the vehicle data set editor under “Parameters > Car > Suspensions > 

Kinematics” and select the model kind “External SKC File” as shown below. The file browser lets you 

choose a skc file from the Data/Chassis folder of either your project directory or the CarMaker installation 

folder.  
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While selecting the file, you can use the “Edit” button on the right side to view the content of the file: 

 

 
 

 

When opening one of our example skc files, the content of the file might be a bit scaring at a first look. 

However, once you know how to read the file, it is pretty simple, for sure! 

Let me explain the general structure of the file based on our product example 

“Examples/McPherson_FrontAxle.skc”: 
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Whereas the first lines just indicate the CarMaker InfoFile and its kind, lines 18-21 specify the input data. 

The prefix “SuspF” stands for a front axle, and all keys with the term “.Kin.” are related to the wheel 

kinematics.  

In line 19, the key “MapNL” defines that a non-linear map is used to define the kinematics.  The following 

two lines make clear, that independent measurements are available for the left and right wheel. 

Optionally, the maps for one side can be mirrored to the other side, too. 

 

With the two arguments “comp” and “steer” in line 23, a 2D map is introduced which is based on the two 

degrees of freedom (DOFs): wheel travel (comp) and steering rack movement (steer).  

The measured states of the two degrees of freedom are listed in line 25 (“Arg0” = comp) and in line 28 

(“Arg1” = steer). Obviously, the wheel travel was changed by steps of 5mm ranging from -80mm to 

+80mm, whereas the steering rack was moved in 10mm steps again from -80 to +80mm. For each state, 

the translational and rotational wheel center movement was recorded (labeled as tx, ty, tz and rx, ry, rz), 

as well as the deflection of the spring, damper, stabilizer and buffer. All this is defined in the lines 35 and 

following.  

The first block with a “zero” in the first column refers to the naught item of argument 0 (comp), which is -

80mm wheel travel.  The wheel travel is fixed for the next 17 lines. The second DOF, however, changes. 

The second column refers to the content of vector “Arg1” which defines the steering rack movement. At 

constant wheel travel, the steering rack is moved from one side to the other (from -80mm to +80mm).  

 

The second block starting with “1” in the first column, now moves the wheel to the next value of “comp”, 

which is -75mm. At this point, the steering rack is again moved from one side to the other.  

Thus, each block comes with a constant wheel travel, but varying steering rack movement. This results in 

the huge data table – but it is indeed pretty easy to read! 
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Of course, the non-linear suspension model also supports other combinations of DOFs, too. A maximum 

of three degrees of freedom can be used, which compromises apart from wheel compression and 

steering rack movement the wheel compression of the opposite wheel. The content and number of data 

maps is quite flexible: Each DOF can be measured independently and listed in a separate map, or two 

DOFs are combined in one map with the third provided in an additional map – various kinds of 

measurement techniques are supported. Find out more in the Reference Manual, section “Suspension 

Kinematics and Compliance > MapNL”! 

 


