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ABSTRACT

The majority of military supplies must adhere to stricter regulations than general civilian products.

However, there is no specific data on US military standards for vibration testing for tracked vehicles

(MIL-STD-810, after version C). Therefore, it is essential to conduct road tests to evaluate actual vi-

bration profiles in each vehicle. This study suggests a process for obtaining and processing random

vibration data according to the driving test. Three locations and five velocities were used as test

conditions, and the tests were repeated twice to ensure their reliability. Data analysis was performed

based on the test results using the RMS and peak values of vibration profiles. Finally, finite element

analysis was conducted to verify the natural frequency of the inertial navigation system. It is ex-

pected that following the process in this study will support future research and development on other

types of tracked vehicles.
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Fig. 1 Tracked vehicle representative spectral shape
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Table 2 Road test conditions

Category Value
Vehicle type Tracked
Road type Paved
Velocity [km/h] 10, 20, 30, 40, 50
Distance [km] 1.5
Repetition 2

Table 3 Parameters of data processing

Specification Value
Number of sample 4096
Sampling rate 178.62 Hz
Sampling time 22.9 sec
Frequency resolution 0.0436 Hz
Overlap 66.67 %
Window type Hanning
Start frequency SHz
End frequency 500 Hz
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(a) Test result on top plate

(b) Test result on bottom plate (c) Test result on insulating part

Fig. 6 Final PSD profiles of tracked vehicle with different velocity and location
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Fig. 7 Inertial navigation system (INS)

Fig. 8 FE model of INS
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Table 4 Natural frequencies of INS

Mode Natural frequency [Hz]
I 1053
I 1339
11 1401
v 1404
\'% 1426
VI 1532
VII 1936
VII 2049

Mode I. 1053H= Modell. 1339Hz  Mode II. 1401Hz  Mode IV, 1404Hz

Mode V. 1426Hz

Mode V1. 1532Hz Mode VII. 1936Hz Mode VIII. 2049Hz

Fig. 9 Deformation shapes of INS
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