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Progress in Developing the 6-DOF Vibration Environmental Simulator

W.S. Cheung (KRISS), C.K. Woo, S.H. Kim (KAIST), GJ. Yoon (HEAD)

ABSTRACT

In the experiments of design, vibration evaluation, and test of vehicles, aircraft, and other mechanisms

the development of vibration simulator that serves environment similar to real fields takes lots of

advantages. Especially, in the real field test of vehicles it possesses the advantages of showing the

dynamic characteristics of the vehicle. In this study, to investigate the validity and fitness of proposed

6DOF parallel link mechanism we simulated that mechanism.
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Fig. 1. Layout of 6 DOF Vibration Exciter.
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Tabte 1. Specifications of the 6DOF Vibration
Exciter.
Description Specification
Moving Platform Size 1200 mm x 1200 mm
Specimen Weight 500 kg(Maximum)
Excitation Motion X,Y,Z ,Roll, Pitch, Yaw
Excitation Frequency 0.1~60 Hz
5 Maximum Stroke +135 mm
§ Neutral Length 1250 mm
S | Maximum Velocity | 1000 mm/sec (r.m.s.)
< Dynamic Force 35 kN(Maximum)
- X Motion +100 mm
£ o 8 | Y Motion +100 mm
é g § Z Motion 100 mm
% §.-2 | Roll Motion +15°
= & 2 | Pitch Motion +15°
Yaw Motion +15°
- X Motion 5.0g pk
g o.2 Y Motion 3.5 g.pk
£ E B |_ZMotion 8.0 g,pk
% 573 | Roll Motion 131 rad/s* pk
= AQ & | Pitch Motion 125 rad/s*,pk
Yaw Motion 73 rad/s’,pk
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Fig. 2. Workspace (displacement) of 6DOF
vibration cxciter.
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Table 2. Velocity Cut-Off Frequencies of Each
Motion of Simulator.

Motion | No. of Actuator (;/:fl ;c:gl“(é:;’
X Motion Actuator 5 1.8 Hz
Y Motion Actuator 4 1.8 Hz
Z Motion Actuator 3 2.4 Hz
Roll Motion Actuator 4 1.2 Hz
Pitch Motion Actuator 1 1.2 Hz
Yaw Motion Actuator 6 1.2 Hz
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Table 3. Force Cut-Off Frequencies of Each
Motion of Simulator.

Motion | No. of Actuator F‘;:::qg::c(;ff
X Motion Actuator 5 6.6 Hz
Y Motion Actuator 4 5.0Hz
Z Motion Actuator 3 7.0 Hz
Roll Motion Actuator 4 6.0 Hz
Pitch Motion Actuator 1 5.6 Hz
Yaw Motion Actuator 6 48 Hz
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