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Abstract: In military vehicles moving over poor roads, severe vibration of the chassis can damage internal components.
Currently, many studies have focused on active and semi-active suspensions to reduce the vibration of the chassis. In
this study, a vibration reduction technique is suggested by applying a unique rotating suspension structure. SH-ADD, a
type of modified Skyhook, was selected as a controller for vibration reduction. A random ISO class E road was selected
as the driving road. The simulation was performed using ADAMS Control and Matlab Simulink. The control result was
compared with the RMS acceleration with a focus on the cumulative fatigue of the internal equipment.
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Table 1 Weights of parts
Part Chassis | Dummy | Arm | Wheel
Mass(kg) 833 140 61 45
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Fig. 2 Topology of vehicle
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Table 2 Control scheme of Skyhook
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Fig. 4 Skyhook control concept
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Fig. 5 Skyhook concept of rotating arm suspension
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Table 3 Traction control logic of SH-ADD

IF Then
j} s T;ky < 0 T;raction = TP
else T;raction = TP + T;ky
~

Fig. 9 Vibration control concept with traction
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Table 4 Damper/Motor Control limits for simulation

o Damping
Limitations . Motor torque
coefficient
Time delay 5ms 1Ims
100~800Nms/rad
Control range 0~500Nm
0~1000Nm
Rate of change 3000Nm/rad 60000Nm/s
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Fig. 10 Classification of road surface roughness
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Fig. 11 ISO D grade road profile
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Table 5 Peak acceleration compared with passive damper

Positions Arm Wheel Arm+Wheel
Reduction in
. 11% 24% 29%
peak acceleration
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Fig. 13 Enlarged figure around peak acceleration
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Table 6 RMS acceleration compared with passive damper

Positions RMS(m/s?) Reduction rate
Passive 3.279 -
Arm 2.923 11%
Wheel 2.535 22%
Arm+Wheel 2.238 31%

Acceleration response RMS of Chassis

Passive
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