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Motor equations
EXAMPLE 1
Ex: Consider a brush DC motor described by the following equations:
O0=v-Ri-Kw
dw :
J—=Ki-C
dt
do
dt

The parameters for the motor are as follows:
L =0 H (the motor has no inductance)
R=2Q
K=4Nm/A
J=0.8 kg m*

C=8Nm

The voltage applied to the motor is constant at 12 V for a very long time before time
t =0. Thus, the motor is running at constant velocity just before ¢ = 0.

Atz =0, the voltage applied to the motor drops instantly to 0 V and stays at 0 V from
then on.

a)  Calculate the value of w(z = 0). Note that this is just before time # = 0.

b)  Calculate the value of the power, pj(¢ = 0%), arising from the moment of inertia

of the motor and its changing velocity immediately after time z = 0. Note that
this is just after time ¢ = 0.
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solin: @) At +=07, the motor is in steady-state.

Thus, dw =0
d+t

) (constant velocity ).

Su’os-l:i-l:wtlhg into 15t E‘-ﬁ'm, we have

O =v-Rl{-Kw whre (= C
K
After some algebra, w= t_R_C:Z_E;
K

4 Nm /A or 43

w= 2r/A

b) Power from chcmy'mﬁ V'E(ac}ty of motor (s

PT(-.{;=0+) = T w| - c\w/d't\
+=0* t=0t

We  know +the sPeea( of the motor will
" hot ckqnge c‘ns-(:qnﬂ/. Thus, w(E=0")= w(é=0'),
and w(t=0~) = 2r/s From (a).

From <he 2IM motor eph, Tdw
dt

= KL) -C.
t0t  Logt

/

From +the lch motor eﬁ’n O=vl~RL —Kw)
oot gm0t =0t
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v(ot) =0V from problem statement.

w(ot) = 2 r/s as noted eariier.

((t=0%) = OV~ K-2r/s = ~4% Nm/A-2r/s
R 2.0
C'(-E=O+) = -4 A

py(o*) = m(y)-@\ = (K i(0*) - &)wio¥)
A~E .l:-o"' N————
- o
+ At Lieot
pr(0) = [t vs (-44) - 8 ws]zrrs te

prof)= - 2% 2 W = - 48 W

Note: +he wmotor acts (ke a 7enera'éor
producing L= —4A at +=o0".



