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A Control System Applied in Electric Assisted Bicycles



3t

SR W RS FARRHA R R FFHL b

en EYF G AR EN D FARLTIRL I ez Ay S

FIRLPE o if e A Tt gk AR T T o
B 16 Ry AN P RA —fr—é PP db 3% ik et 3 B AT & a9

ER R E IR



i &

<

AR E R RS Epd) ks 4 ER S E R N ED
e F o @ @R E RS R T E R RAASE > Ak 0 | B

REZFI e fPRERIRGEY 2 E

Ziegler-Nichols ;2 kK3 F 418 o Hfd LR & L VL ird B X
Erp bR Lu o FEERS R ET PERD A3 T 2T 25%

g

Marz @ Z /2 5 E ~ 4 54 -~ Ziegler-Nichols °



ABSTRACT

This paper discusses the brushless DC motor control system to
achieve output torque boost. The experiment captures the back-EMF of
brushless DC motor to process and design controller. The controller make
the brushless DC motor to output torque appropriately when motor meet
different load.

This experiment propose a method using on system architecture for
torque controlling. System identification uses open-loop measurement. It
IS measuring voltages and current characteristics when the motor is
operating in open-loop. When we convert parameters, it can measure
other unknown motor parameters then build the motor system model.
After that, it uses back-EMF detection to detect the back-EMF variation
when the system operated. It also coordinate Ziegler-Nichols method to
design the controller. Last, we compare the difference with controller
installation and uninstallation. \We observed it is obvious to see the
moment improved significantly up to 25%.

keyword : brushless DC motor, torque control, Ziegler-Nichols.
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200RPM(PI)

Load Torque RPM
0.5 0.24 200
1.25 0.29 204
1.5 0.4 203
2 0.54 210
2.5 0.75 214
3 1.05 219
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Load | Torque | RPM
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1.25 0.25 201
1.5 0.32 205

2 0.48 208
2.5 0.71 198
3 1.04 197
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