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(Design of a permanent magnetic synchronous motor speed
servo controller using on-line tuning PI control method)
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Abstract

In this paper, a method of on-line PI gain—tuning is proposed for the speed control of brushless D.C.

motor by investigating the pattern of input and output without estimating parameter .

Proportional

gain is tuned in the process to obtain a fast speed response by supplying the maximum constant input.
And integral gain is appropriately tuned in the process of proportional control so that the response may
be stably converged and the overshoot may be prevented. Therefore because both control and
gain-tuning are executed concurrently, additional works that estimate parameters and so on aren’t
required in the proposed method. In the proposed method, both fast-response and overshoot problem
are well solved, and it is more useful and convenient than existing auto-tuning methods in the speed
control of D.C motor. It is illustrated by simulations and experimental results that the proposed method

is useful and stable.
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Table 1. BLDC Motor Parameter.
Parapeter Symbol Value Unit

Rotor Moment of Inertia J 0. 00004998 [N-m-sec*sec
Voltage Constant Ke {0,2148592 | V-sec/rad
Torque Constant Kt 10.21462 N-m/A
D(‘Z Windin; Resistance Ra |15 0
Line to Line
Electrical Time Constant | Te (0.0061 sec
Friction Coefficient B 0.00006239| N-m-sec
Rated Voltage v 75 v
Rated Current 1 4 A
Inductance Line to Line L 0.0061 H
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Fig. 9. Experimental results of set-point is 100#
(rad/sec)(Kp=-0.051968 , Ki=-7.420866).
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