
Homework #8    ME 576 

1. 
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For speed control, IA is maintained at a constant level and so is Tmax. 
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Maximum acceleration is attained when the motor starts running 
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(b).   During idling, the power generated by the motor is consumed to overcome this dissipative energy 

        due to damping 

 

                    

( )22

                  0                    0
( )  ( ) ( )

1,492( )  0.38 ./ sec( ) 20

m

m L

P T

d tJ B t T t
dt

P W N mB radt

ω

ω ω ω

ω π

= ⋅

 = + ⋅ + 
 

⋅= = =

 

(c).   
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2. A brush type DC motor is used to drive an NC table.  The torque constant KT=2 kg⋅m/A and the 
voltage constant Kb=1 V⋅s.   The electric resistance of the rotor circuit is 4 ohms and the total equivalent 
moment of inertia of the shaft-table is 6 kg-m2.   Ignore the effect of inductance in the armature circuit. 

(a) Determine the maximum torque available from this motor with the rotor input voltage of 100V. 
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 (b) The motor is required to deliver a constant torque up to 2,000 rpm by armature control.  If the 
armature current is maintained at a constant level calculated in (a), determine the rotor voltage 
increase needed to increase the speed from 0 to 2,000 rpm. 
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 (c) Calculate the maximum acceleration achievable by this motor-table unit under no external load.  
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(d) What percentage of stator current increase or reduction is needed to further increase the speed 
of the motor to 3000 rpm by field control?  Determine the torque at this speed. 
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3.  
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