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Figure 4.6: Quarter-car suspension curb response

Example 4.5
As has been mentioned, PMDC motors are ubiquitous in a variety of electrome-
chanical systems. Though the input voltage may vary, there exist many cases
where PMDC motors are operated at a constant input voltage. When the volt-
age is initially applied, the input instantaneously jumps from zero to a constant
value just like a step input. A transient response ensues. Plot the response of the
system to a 24 volt input.

Solution. For the purpose of this simulation, let us use a motor for which
we can readily attain the pertinent parameters – a Pittman GM8000 series model
GM8712S030. The parameters are provided in Table 4.2 (parameters available
at www.clickautomation.com/).

Using Equations 4.3 to 4.6 and the MATLAB™ step command, we can
simulate the transient response.

>> ein_max = 24; L = 8.62e-3; R = 17.2; km = 2.73e-2;
>> J = 9.2e-7; n = 1/187.7; beta = 5.9e-7;
>> A = [-R/L,-km/J;km/L,-n^2*beta/J];
>> B = [1;0];
>> C = [0,n/J];
>> D = 0;
>> sys = ss(A,B,C,D);
>> t = [0:0.001:0.2]’;
>> [Y,T] = step(sys,t);
>> wout = 24*Y; % scale the output response
>> u = ein_max*ones(length(t),1); % array of ein_max
>> [AX,H1,H2] = plotyy(T,wout,t,u);
>> xlabel(’Time (seconds)’);
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