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 ME334 Homework 1 

 

Question 1   

A dc motor develops 600 N-m of torque at a speed of 50 rad/s when 200 volts are applied. It stalls 

out at this voltage with 1200 N-m of torque. The inertia and damping of the armature are 5 kg-m2 

and 2 N-m-s/rad, respectively. This motor drives the load through a gear train as shown in Figure 1.  

 

 

Figure 1. DC motor with gear train load 

 

a) Draw the torque-speed curve, Torque (N m) vs Speed (rad/s), and determine the function  𝑇𝑚(𝜔𝑚). 
 

b) Find the transfer function. 𝐺(𝑠) = 𝜃𝐿(𝑠)𝐸𝑎(𝑠) 
Hint: 𝑅𝑎𝑇𝑚(𝑠)𝐾𝑡 + 𝐾𝑏𝑠𝜃𝑚(𝑠) = 𝐸𝑎(𝑠) 
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