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Abstract

This Paper presents micro-computer simulation programs for a pneumatic control system. The
simulation programs have been written in BASIC language "which is suitable for 6502CPU with
48KB memory and consist of 11 programs which describe the time response and frequency
response of the pneumatic actuation system. This simulation package is stored in 51/4 inch
floppy diskette. The user requires no simulation expertise on the part of designer.

As the result of using this simulation programs for the pneumatic control system with stabili-
zing tank, it has shown that the response time of the system using air as working medium takes
more time to be settled but relatively stable rather than the system using helium.
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Fig. 1 Schematic diagram of a pneumatic con-
trol system
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Table 1 Program catalog

DISK VOLUME 254

A 009 P-1

A 010 BIT PATTERN ALPHABET
A 013 P-2

A 019 P-3

A 013 ROOTS

A 023 P-4

A 026 P-5-1

A 022 P-5-2

A 019 P-6-1

A 021 P-6-2

A 021 P-7

T 002 DATA-0

B 006 ALPHABET
T 002 DATA-1

T 002 DATA-2

T 002 DATA-3

T 002 DATA-4

F
LA

L‘,RUN 'BIT PATTERN ALPHABET' J

RUN 'ROOTS'{

RUN 'P-4'

TIME RESPONSE
(GRAPHIC) ?

YES

RUN 'P-5-2"

DESIGN REQUIREMENT

FREQUENCY RESPONSE?
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Table 2 Input parameters
‘ | Unit
Parameters Variable name
l I IN-LBF-S
Piston area ‘ AP ‘ m? l in?
Flow resistance \ Ce l m®/(N-S) ‘ in®/ (1bf.s)
Spring constant \ KS ] N/m l 1bf/in
Stroke ; LS ‘ m in
Supply gas pressure l ps ‘ Pa psi
Valve orifice area \ AV \ m? I in?
Initial pressure Pr \ Pa ‘ psi
Gas constant R | Vke® Y
Supply gas temp T K ‘ °R
Cylinder volume l 1% m? ‘ in3
Tank volume \ VT m? ‘ ind
Orifice coefficient ~ CD ‘
Damping constant ) (5 l (N-S)/m l (1bf-s) /in
Specific heat ratio ; KR i
Load (mass) | M kg | abfes/in
Valve time constant ( TU ‘ s s
Pot. gain KC ‘ volt/m volt/in
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Table 3 Numerical values for the input parame-

ters
Parameters[ Value | Parameters |  Value
AP@?) | 6.91x10% | T(®) 300
cef o ) | 106107 | Vi) 3. 456 1075
Ks(%) 770 | VT@?) | 8.184x10°¢
LS@m) | 0.05 cd 0.53
Kc(—r‘r’l—) | 200 o( 2= | sso0
ps( o) |esos | KR | 1.4
Avesy | Lix10e | Mae) |17
pi(-AF) |35 | TU®  |o.o
T N
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Fig. 4 Time responses and specifications
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Table 4 Specifications

[SI7 unitn
M:1.75 C: 350 PS: 689286 KS : 770
AP : 6, 912E-04 CC : 1, 06E-08
KA:.1 KC: 200
KU: 1,5E-03 LS: .05
KF:200 R 287
TS : 300 V : 3.456E-05
VT : 8.19E-06 K :10298.69
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Table 5 Comparsion of accuracy for the simul-
ation languages

) SPCS | MIMIC
Delay time (sec) | o0 | ous
Rising time (sec) ‘ 0.18 ) 0.181
Peak time (sec) | 0.45 { 0. 450
Settling time (sec) | o ] 0. 450
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