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Figure 4. Parts and their mates specification
before (a) and after (b) adjustment according
to the mates.

3.1. Example

The example (Figure 4(a)) describes a fragment of the
pendulum model. The partP1 has front face (f1 ) and up-
per edge (e1). The partP2 has the front face (f2 ) and
bottom edge (e2). There is a mateM1 that specifies that
planes off1 and f2 are coincident. The mateM2 spec-
ifies that the edgese1 ande2 are coincident. The Solid-
Works system analyzes the mates and adjusts positions of
the parts (Figure 4(b)). The system automatically rejects in-
valid mate combinations. Our translator [7] finds that there
is a joint with one rotational degree of freedom between the
partsP1 andP2, and calculates the position and orientation
of the rotation axis. This pair of mates corresponds to an
instance of classRevoluteS from Modelica MBS library
with attachedBody instance.

3.2. Modelica Model

Each SolidWorks assembly consists of a set of parts, and
it stores a set of mates. All these are validated and translated
to a set of Modelica MBS class instances and appropriate
connectionsbetween them. Mass, position of center of mass
and inertia tensor are extracted from the corresponding part
documents by SolidWorks. The result of a Modelica model
simulation is position, rotation, velocity, acceleration and
other physical properties of eachBody as functions of time
during the simulated time period.

4. Translation and simulation

Figure 5 represents components of the environment
needed for visualization. Our translator from SolidWorks to

Modelica takes information about the mates and produces a
corresponding set of Modelica class instances with connec-
tions between them. The mass and inertia tensors for each
part are computed by SolidWorks. These are extracted and
used in Modelica model. Geometry information is saved in
a separate STL [17] file for each part.

By default the gravity force is applied to the mechani-
cal model. Usually this is not enough for simulation. All
external forces that are applied to the bodies, as well as mo-
tor forces that are applied to revolute and prismatic joints
should be specified. This is done outside the SolidWorks
model by adding code for new class instances to the Mod-
elica model.

A control subsystem that controls the forces according
to a certain plan (mission) can be written in Modelica. If
necessary, external code in C can be added to the model.

When a Modelica model is simulated, the position, ori-
entation, velocity and acceleration for each part (Body in-
stance) is computed. For Modelica simulation we use the
Dymola tool with Modelica support[3].
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Figure 5. The path from SolidWorks model to
dynamic system visualization.






