S5 87| A F S A A11E A3E pp.59~65 20079 8L

S7|gaelr ASEXE 0|=st 6A7= A|=20[E 2
XtMIM ool kst P14t
Study on the Pose Control of a 6 DOF Simulator
with Pneumatic Cylinder Driving Apparatus

X[ - X[

SESPARS

J. H. Jeong, S. W. Ji and J. S. Jang

Key Words : 6-DOF  Simulator(62H+%=  A]Ed©|¥), Pose Control(AFMA¢]), Pneumatic Cylinder Driving

Apparatus(F7|4AHY +E5FA)

Abstract : In this study, 6-DOF

simulator using pneumatic cylinder driving apparatus

was

manufactured because a pneumatic cylinder driving apparatus is superior to electric driving motor

and hydraulic actuator,

which used in traditional 6-DOF simulator,

in competitive price and

acceleration performance, and, 6-DOF motion can be realized at a low price in case that relatively

low load is imposed on the simulator. The possible range of pose control of the simulator was

investigated by inverse kinematics, and, it was controlled by a linear controller derived from linear

model of the simulator. The Experimental results show that the simulator follows given coordinate

well.
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Fig. 1 Configuraton of 6-DOF simulator using
pneumatic cylinder driving apparatus
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Fig. 2 Schematic diagram of the simulator to

derive inverse kinematics of 6-DOF motion
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U,=—sin(p),
Q7= cos(p)sin(7),
W, = cos (p) cos (7) (4)
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Table 1 Physical parameters of the simulator
driving apparatus
A | 31172107 | P 501300[Pal
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Fig. 5 Possible range of pose control of the simulator
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Table 2 Limit values of pose control of the simulator

minimum value | maximum value
nslationad U -0.3[m] 0.3[m]
trans a.tlon 0 ~0.30m] 0.3m]
motion
w 0.51[m] 0.88[m]
_ r -10[deg] 10[deg]
rotational
) p -15[deg] 15[deg]
motion
y -10[deg] 10[deg]
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Fig. 6 Position control results of pneumatic cylinders
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Table 3 Relation between reference coordinate of
moving platform and reference position of
piston of the pneumatic cylinder

qr d | d| & |d|d| d&

(0, 0, 0.8, 0, 0, 0) |0.987{0.987 | 0.987 | 0.987 | 0.987 | 0.987

(0, 0, 065, 0, 0, 0) | 0.860 | 0.860 | 0.860 | 0.860 | 0.860 | 0.860
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Table 4 Relation between reference coordinate of
moving platform and reference position of
piston of the pneumatic cylinder
g d | d|d|di| ds| ds

0, 0, 065, 0, 0, 0) 0.860(0.860{0.8600.860{0.860|0.860
(0.05, 0, 0.65, 0, 0, 0) [0.877(0.877|0.828(0.877|0.877|0.828
(0.05, 0.05, 0.65, 0, 0, 0)|0.851{0.906|0.829{0.851|0.906|0.829
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Fig. 8 Position control results of pneumatic cylinders
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