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Example 4.6
What would the response of the PMDC motor be if the voltage is ramped from
0 to 24 V in 0.2 seconds and then maintained constant?

Solution. To generate the ramp response for the PMDC motor, an array
must be generated that contains the linearly varying values. The Pittman motor
from the prior example has a maximum input voltage limit of 24 V. You might
imagine a number of ways to generate an array representation of such a function.
The code below illustrates one way and assumes that the code for the previous
example is still active or that the parameters and system are still defined in the
MATLAB™ workspace.

>> t = [0:1/1000:0.3]’;
>> u = [0:24/200:24 24*ones(1,100)]’;
>> [AX,H1,H2] = plotyy(t,Y,t,u);
>> xlabel(’Time (seconds)’);
>> set(get(AX(1),’Ylabel’),’String’,’\omega_{out}(t) (rad/s)’)
>> set(get(AX(2),’Ylabel’),’String’,’e_{in}(t) (Volts)’)

The time array ranges from 0 to 0.3 in steps of 1/1000. Thus there are 300
divisions between 0 and 0.3. The voltage ramps from 0 to 24 over the first 200
divisions of time and then remains constant for the remaining 100. Figure 4.8
illustrates the predicted response for this input.

Figure 4.8: Ramp response of a Pittman GM8712S030 motor
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