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Designed and Comparison of PID Controller and Fuzzy Logic Controller for

Pressing Force Control of Hydraulically Actuated Tabletting Machine
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Abstract

A hydraulically actuated tabletting machine with an ability of pressing force control was developed
under collaboration with researchers from a pharmacy school in Thailand. PID controller and Fuzzy logic
force controller was developed and tested in the study. Ziegler-Nicolas tuning technique was adopted in
both simulations and experiments to obtain the PID gains. The PID gains was first obtained in the

computer simulations and later, fine-tuned in the actual experiments. The inputs to fuzzy logic consist of
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the force error and the change of force error. Seven membership functions of each input and output

were employed. The performance of both controllers was compared. The settling times achieved by both

controllers are in the range of the desired value of 3.0-4.0 seconds.

slightly better steady state error.

Fuzzy logic controller yields a

The PID controller needs an appropriate tuning for each desired

pressing force. However, the fuzzy logic control, once fine-tuned, could work under a wider range of

desired pressing forces.

Key words: Electro — Hydraulic system, PID — controller, Fuzzy logic controller
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500 kg-force desired pressing force

Controller Rise time Settling Steady state
(sec) time error
(sec) (kg-force)
Fuzzy 2 25 -2
PID 25 4 -2

1000 kg-force desired pressing force

Fuzzy 23 28 -1.5

PID 4 4.5 -2

1500 kg-force desired pressing force

Fuzzy 2 3 -2

PID 3.5 4.5 -3
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