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SuspensionSim 8.2  

SuspensionSim simulates quasi-static Kinematics and Compliance (K&C) tests applied to 
suspension systems. Results from these K&C tests can be used directly in the full vehicle math 
models in CarSim, TruckSim, and BikeSim. Further, custom metrics used to characterize 
suspension behavior can be defined and produced by SuspensionSim. 

SuspensionSim has evolved over many years, with model validation through intensive usage and 
testing by some of the world’s largest vehicle manufacturers. Mechanical Simulation has 
distributed and sold SuspensionSim since August 2006; however, Knable & Associates Inc. 
developed and maintained the product.  

In early 2013, Mechanical Simulation announced the purchase of SuspensionSim and began an 
extensive development effort to upgrade the software from the previous version 5.04 (2008) to 
make use of the latest VehicleSim technology. You can now see that SuspensionSim 8.2 does 
indeed make use of many of the same simulation methods and Tools as the latest releases of other 
VehicleSim products: CarSim 8.2.2, TruckSim 8.2a, and BikeSim 3.2.1. The new version offers 
optimizations and scripting capabilities for advanced users that are simply not possible in other 
suspension design packages, along with tight integration with the vehicle models in CarSim, 
TruckSim, and BikeSim. 

SuspensionSim Overview 
SuspensionSim 8.2 has the same overall architecture of other VehicleSim products. It includes 
several specialized tools to provide the simulation workspace:  

1. The SuspensionSim GUI and database browser that you use to specify the suspension and 
test, and control the use of other tools; 

2. A VS Solver program that contains the math model and solves the model equations 
during a simulation (this program is called SS Solver); 

3. VS Visualizer, the animation program used to visualize the system and its motions; and 

4. WinEP, the engineering plotter used to view relationships between variables of interest 
via graphs. 

SS Solver has most of the advanced capabilities of recent releases of other products, including: 

1. Well-documented input and output Parsfiles that provide all inputs to SS Solver and are 
human readable as needed to document model details. 

2. Use of numerical or symbolic inputs, including formulas for any numerical parameters in 
the model. 
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3. VS Configurable functions that can represent potentially nonlinear relationships between 
model variables as constants, linear coefficients, tables with a variety of 
interpolation/extrapolation options, or symbolic equations. 

4. The VS Command scripting language that can be used to add parameters, output 
variables, and equations at runtime.  

5. VS Events that can be used to change design coordinates and joint properties during a 
run, e.g., to support automatic adjustments. 

6. SuspensionSim-specific SS Commands for building and managing a multibody 
suspension model. 

SuspensionSim Requirements 
SuspensionSim is the only VehicleSim product in which a user can build models from scratch. 
This capability provides almost unlimited options for customizing models, but it also means that 
users who wish to build new models need to understand concepts in multibody modeling that are 
not needed to work with our vehicle simulation products.  

The standard GUI design supports the approach where one modeling expert in a team can set up a 
model in SuspensionSim that team members can use without special training. However, new 
users should expect more learning or training than is normal with our other products. 

A Single Program or a Set of Tools? 
With earlier versions of SuspensionSim (version 5.04 and earlier), SuspensionSim was a single 
program that handled the GUI, the calculations, the animation, the plotting, and any reporting. 
Only one suspension was represented at a time, which means all Points, Joints, etc. were relevant 
to the system being simulated. The GUI could provide drop-down lists or other updated controls 
to access the parts that have been defined. 

This is not feasible with the new package, where information is coordinated for four program 
tools (SS Solver, SuspensionSim Browser, VS Visualizer, and WinEP). 

The Browser works from a database of datasets that may or may not be used for a particular 
model or test. The user can view any dataset at any time, and a specific dataset might be used 
multiple times in building a model with a different context each time. (For example, an animation 
dataset that shows a cylinder connecting a bushing to a ball joint is used eight times for an SLA 
suspension.) When specifying points for a Joint, it is not feasible to have the GUI show a drop-
down list of available Points, because there are potentially far too many options that would turn 
out to be invalid. 

Start with Separate Parts or an Assembly? 
Some multibody program allow the user to build a model by assigning Points to Bodies, and then 
connecting the Bodies with Joints to assemble the system. In this approach, dimensions of parts 
determine the locations of Points for the assembled system. A major part of the calculation then 
involves determining where the parts are located when the system is assembled. 
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In contrast, SuspensionSim starts with an assembled system. Point locations of the assembled 
system determine dimensions of the parts. 

How Do You Build a New Model? 
Building a suspension model from scratch is difficult for the first-time user. Our experience 
looking at other multibody modeling tools indicates that in all cases, a casual user will not 
attempt this. Instead, the user will pick an existing example with a layout close to the system of 
interest, and modify the parameters (coordinates, stiffness coefficients, etc.) as needed. Each 
example shipped with the software is considered a template that can be copied and modified. If 
the suspension type is not available, the customer will likely ask the tool developer to provide a 
template for it. 

This initial release of SuspensionSim 8.2 includes a few examples that are suitable for learning to 
use the software; there is an SLA system, a MacPherson Strut, a multilink front suspension, a rear 
solid-axle four-link suspension with a track bar, and two motorcycle suspensions. After the 
official release, we expect to continue making new examples and documenting the methods. 
Given that this is a new product, we anticipate that users will expect technical support, and we are 
prepared to provide it. 

A Technical Memo is included that explains some of the thinking in making a new multibody 
model in SuspensionSim: Guidelines for Building SuspensionSim Models. It goes through one of 
the examples in detail, describing some of the options and the thinking behind the decisions that 
were made. This should help users who have some experience with multibody modeling, learning 
the methods that are most efficient in SuspensionSim. However, one must recognize that building 
models from scratch requires much more experience and expertise than making a variant of an 
existing model. Although SuspensionSim provides extensive documentation, gaining familiarity 
with the modeling concept can take some time.  

Backward Compatibility 
Be aware that the SuspensionSim 8.2 does not work with project files from SuspensionSim 5.04 
or older. The changes between versions are profound in capability and file support, and a simple 
converter has not been attempted. 

As far as we know, any model that could be made in SuspensionSim 5.04 can be reproduced in 
SuspensionSim 8.2. Further, SuspensionSim 8.2 supports countless features that were never 
possible in older versions. 

In preparing examples for the new version, we copied data from SuspensionSim 5.04 by simply 
copying and pasting (or typing into the new version with the old data displayed on the screen). 

Getting Started 
We strongly recommend that you first go through the SuspensionSim Quick Start Guide. It covers 
the GUI, VS Visualizer, WinEP, and some database navigation features. The tutorial takes under 
three hours to complete (less time if you hurry). If you have never used a VehicleSim product, the 
Quick Start Guide is essential. Even if you are familiar with CarSim or other VehicleSim 
products, it is helpful. 
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After the Quick Start Guide, we recommend reading the technical memo Guidelines for Building 
SuspensionSim Models.  

The existing examples include notes, and the main GUI Document SuspensionSim Models 
(available from the Help menu) covers all of the user interface tools that you will use.  
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