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A Study on Precision Control of a Heavy Load Pointing System
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Abstract :

In this study, the performance of a heavy load pointing system has been investigated. The PI controller are being

widely used in industrial application because of simple, cheap, and excellent performance. However, the requirement for control
precision becomes higher and higher, as well as the plants becomes more and more complex. In order to achieve the satisfied
control performance, we have to consider the affection of nonlinear factor contained in plant. In this paper, the neural-PI
control law have been evaluated. The proposed controller is compared with the existing controllers through simulations, and the
results show that the pointing accuracy of the proposed control system is improved against the disturbance induced by vehicle

running on the bump course.
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Fig. 1. Block diagram of the pointing system.
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Fig. 2. Schematic diagram of the plant model.
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Fig. 3. Schematic diagram of the gun bending model.
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Table 3. Dynamics variables and parameters.

On hull position

0r turret position

O motor position

0p basket position

O suspension position

Ne lateral gun bending position

Ty developed motor torque

éR hull rolling acceleration

0 P hull pitching acceleration

Jy hull moment of inertia

Jor | gear moment of inertia

Ju motor moment of inertia

Jp basket moment of inertia

Jr turret moment of inertia

My turret mass

K suspension spring rate

Kerp | gear train spring rate

Krp | spring rate between turret and basket

Dy viscous damping coefficient of suspension

Derp | viscous damping coefficient of gear train

Dry | viscous damping coefficient of motor

D viscous damping coefficient between turret
TB

and basket

Dyr viscous damping coefficient between hull
and turret

Try | motor coulomb friction

Tur | coulomb friction between hull and turret

Ty developed motor torque

Ry gear ratio final pinion-ring gear

Ry gear ratio(reciprocal) motor—final pinion

Cor¢ | bending damping factor

Wyie | bending frequency
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Condition PI AFF NPI
CASE 1 1.9831 | 1.8323 | 1.6245
CASE I 1.9024 | 1.8134 | 1.5529
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