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A reliable control method is proposed for multiple loop control system. If a feedback loop fails, such as case of the sensor

break down, the control system becomes unstable and has a big fluctuation. To cope with this problem, the proposed method

uses an equivalent transfer function (ETF) as an active redundancy compensation after the loop failure. The ETF is designed so

that it does not change the transfer function of the whole system before and after the loop failure. In this paper, the

characteristic of reliable control system that uses ETF is examined by the experiment that uses the DC servo motor for the

current feedback loop failure in the position servo system.
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Block diagram of multiple feedback loop control system.

Fig. 2. Block diagram with a feedback loop failure.

Fig. 3.
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Block diagram before and after switching to ETF.
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Table 1. Parameters.

Proportional gain of position control system Kpp | 100

Proportional gain of speed control system Ksgp 0.0277
Integral gain of speed control system K, 1.39
Proportional gain of current control system K;p 82.5
Integral gain of current control system K}, 55000

Unit conversion for speed M 9.55 rpm-s/rad

Torque constant K, 0.119 Nm/A

Induced voltage constant Ky 0.119 Vs/rad

Inertia J 0.0002 kgm?
Armature inductance L, 0.0038 H
Armature winding resistance R, 38 Q
Rated Torque 7, 0.637 Nm
Instantaneous Peak Torque 7, 3.64 Nm
Time constant of LPF for current sensor 7; 0.00024 s
Time constant of LPF for tacho generator 7 0.00024 s

Sampling time of position control system Ty, , 0.01s

Sampling time of speed control system Ty, 0.001 s

Sampling time of current control system Ty . 0.0002 s
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