
3.4. MECHANICAL ROTATION 73

As listed in Table 3.2, rotational transformers take on numerous forms including
gears and chain-and-sprockets. As you may have seen in other courses, there are
numerous type of gears. The problem in Figure 3.8 has a spur gear pair and a bevel
gear pair. Both can be used to generate a mechanical advantage. The difference is
that the latter also changes the axis of rotation by a right angle.

Figure 3.8: A more complex mechanical rotation example

Example 3.4
Synthesize the bond graph for the rotational system in Figure 3.8.

Solution. We first identify distinct angular velocities and any associated
elements. This system has 4 distinct angular velocities – one at the motor output
shaft (ωm), one at the left end of the compliant shaft, another at the right end of
the compliant shaft, and a final at the rotational inertia (refer to Figure 3.8 (b)).
The motor supplies an angular velocity and its short shaft is attached to a gear
through a bearing. Hence, as Figure 3.8 (c) depicts, a flow source and R-element
are attached to the first junction. There are bearings at each end of the shaft. To
account for these, R-elements are connected to the second and third 1-junctions.
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