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Generally, motor controller design is based on its motor dynamics. Therefore, it requires precise
information of its motor dynamics. However, most of the low cost DC motors, which are widely
used in industries and academia, are provided without such precise information. Even if it is
given, the information is mostly imprecise. Following circumstances require one to calculate the
motor dynamics information for oneself. This paper presents a simple method to readily
apprehend the DC motor dynamics. First, how to establish the model of DC motor dynamics
along with the model parameter identification is presented. Then, the parameter values are fine-
tuned until the simulation response based on the dynamics model is close to the experimental
response of the motor. Finally, the controller is designed with the established dynamics model.
The validity of the designed controller is confirmed by the comparison of the experiment and
simulation.
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Table 1 Required list of DC motor parameters

Name Remarks Unit
R Coil resistance Ohm
EMF constant V/(rad/s)
K or or
Torque constant Nm/A
Viscosity friction constant | Nm / (rad/s)
J Inertia moment Kg - m?
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2.2.4 Inertia Moment - J
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Fig. 2 Current response of DC motor

Table 2 Motor specification

Rated torque 60 gf-cm
Rated speed 5100 RPM
Rated current 470 mA
No load speed 6200 RPM
No load current 120 mA
Rated output 3.14W
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H-Bridge |——M 1 RB-35GM
Motor Driver
| Encoder
RS-232
pC Cortex-M4
Pulse Signal

Fig. 3 Experiment system block diagram

Table 3 Motor model parameters

Input voltage 12V
Current in stable state 0.08A
Speed in stable state 5650 RPM
Coil resistance — R 6.0 ohm
EMF constant — K 0.0195
Viscosity friction constant — B 2.6326e-006
Inertia moment — J 5.4846e-006
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Fig. 5 Response of simulation
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