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 Omni-Directional Drivetrain:

* A drivetrain that can move in any
direction at a given moment, without
waiting for wheels to steer is called an
Omni-Directional Drivetrain. These
drivetrains use special wheels, called
“omni-wheels”. Omni-wheels are
wheels with small rollers around the
perimeter that freely spin
perpendicular to the wheel’s rolling
direction. This means that the wheels
can slide sideways with very low
friction.
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Motor Loading & Gearing:

The second concept designers must consider when designing drivetrains is how motor-
loading affects gear train"design. In particular, it is impodrtant to consider the maximum
load applied to the motor by the drivetrain. This occurs during a situation where a robot
is pushing against a statlonar\{ (immovable) object, and is running full throttle into it. In
this situation the wheels should slip on thefloor, and the frictionbetween the wheels and
the floor will act as a brake on the motor.

The first step is determining how man\é wheels are acting as a brake on the
gearbox. Only wheels directly linked through gearing or chain will apply load to the
gearbox and motor.

The second thing to consider is to determine how much of the robot’s weight is resting on
each of those wheels. As discussed earlier, the traction between the wheels and the floor
is dependent on the normal force pressing them together.

As an example, one could consider the robot below:

In this case, the robot’s weight is
evenly divided among the 4 robot
wheels, and each motor is directly
linked through gearing to two of the
wheels (right vs. left). This means that
each motor has 1/2 the robot’s traction
acting on it as a brake.
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As shown in the above image, the friction of each wheel creates a torque which opposes the
motion of the motor. Both of the torques contribute load on the motor.

If the gear train has multiple motors associated with it (i.e. two motors driving one geared set of
wheels), then the torque will be divided evenly between them.

It is important to design the gearing such that the load applied on each motor is not higher than
the motor limit (as described in Unit 8.) Designers should use the principles of gear reduction to
ensure that the motor limit is not exceeded; when in doubt, gear the robot slower for less
loading.

Using the two concepts discussed above, along with those from Unit 7 and Unit 8, designers
should be able to gear a robot so it moves at a desired speed. They should also ensure there is
no excessive load on the motors.
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