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B Open-Loop Systems

Disturbance 1
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t or
Controlled
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(1) Can not compensate for any disturbances
(2) Are simply commanded by the input
(3) Simpler and less expensive than closed-

loop systems



B Closed-Loop (Feedback Control) Systems
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« Advantages:

(1) Greater accuracy (compared to open loop sys.)

(2) Less sensitive to noise, disturbances and changes
In the environment.

(3) Transient response and steady-state error can be
controlled more conveniently.

(4) Adjustment of gain of compensator with greater
flexibility.
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AD/DA Computer
5 6

12
1. Air Supply 7.Tested Aerostatic Bearing
2. Filter 8. Load Cell
3. Proportional Pressure Control Valve 9. Laser Position Sensor
4. Pressure Gauge 10. Linear Ball-Screw Bearing
5. Data Acquisition Interface Card 11. Single-Acting Pneumatic Cylinder
6. PC-based Controller 12. Ground Platform ~

(a) (b)
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Scheme and Block Diagram:
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(Full-digital Proportional Control)
e Features: 1.First developed in 1980s
2.Further developed in Finland since 2000
3.Alternative of closed-loop servo control
4.Successful application in fluid power
control (including pneumatic, hydraulic
and water-hydraulic systems)

e Surveying some previous reports, it can be confirmed that the
concept of full-digital control structure can be found in early 1980s.
However, this control structure was not considered to be promising
because the global digital revolution just began and was not fully
developed at that time. Therefore, it was definitely not suitable for the
realization of the full-digital proportional fluid power control system.
Nowadays, however, the digital revolution covers all fields of
technology, entertainment and other aspects. In addition, some 2/2
switching valves are well-developed with small dimension. Thus, it

may be concluded that the full-digital control structure is ready for
the application to the fluid power servo control system.

e Basic theory :
EX: The Binary Coding System

%???




m The details of binary coding :

Binary DFCT
Het | vmlve|vawe| vl [l
& tate
flow | 1O |2,200] 540 | 4,50
1 1 1 1 a |0
Ly | 1 0 0 o] 1
S| 0 1 0 a | 2
ey | 1 1 1 a | 3
3| 0 0 1 a | 4
S| 1 0 1 a | 5
By | 0 1 1 a | &
Ty 1 1 1 a | 7
2| 0 1] 1] 1 | 2
ey | 1 1] 1] 1 | %
10:0( 0 1 0 1 |10
110 1 1 0 1 |11
120 0 1] 1 1 | 12
1520 1 1] 1 1 | 13
140 0 1 1 1 | 14
150 1 1 1 1 | 15




"
Pneumatic motor speed control using

binary coding system

Experimental Device :

Pneumatic motor 2/2 Switching valve
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Experimental results (1) — Time response

HY Graph
gL

Desired speed : 600 rpm
XY Graph 2 m
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Experimental results (2) — Frequency response
XY Graph } Lm.
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