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ABSTRACT

In times of war or emergencies, weapon systems, such as radars, must receive stable power. This can be
achieved using improved onboard portable power systems made of steel containers. However, a breakdown can
occur in the event of random vibration during transportation via a vehicle or train. Electrical-power shortages or
restrictions pose a significant threat to security. In this study, Composite Wheeled Vehicle(CWV) data and rail
cargo data with Acceleration Spectral Density(ASD), specified in MIL-STD-810H METHOD 514.8, were
interpreted as input data of the three-axis random vibration method using ANSYS 19.2. Modal analysis was
performed up to 500 Hz, and deformations in modes 1 to 117 were calculated to utilize all ASD data. The
maximum equivalent stress in the three-axis direction was obtained using a random vibration analysis. Similarly,
the margin of safety was calculated using the derived equivalent stress and material properties. Overall, the
analysis verified that the portable container designed for the power supply system satisfied the required
vibration demands.

Keywords : Random Vibration Analysis(HE XlS3l|4), Power Supply Container(M2 3 =& Z1H|0|L]), Modal
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Fig. 1 CWYV vibration exposure convert to ASD

Table 1 Vehicles used for CWV

Type Description (ton)
Truck 10, 7, 5, 2.5, 2, 1.5, 1.25, PLS
Trailer MTVR, HEMAT, PLS, 22, 5

1077

—— \Vertical

10-8 ;
10° 10t 102 10%
Frequency, Hz

Fig. 2 Rail cargo vibration exposure convert to ASD
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Table 2 Material properties of the container

Type Side walls & Roof skins | Insinde beams & Columns in wall | Construction beams & Plate
Density 7,850kg/m® 7,850kg/m? 7,850kg/m®
Young’s Modulus 210GPa 210GPa 210GPa
Poisson’s Ratio 0.3 0.3 0.3
Yield Strength 170MPa 355MPa 260MPa

3,400 mm

(a) Overall structure

Side Walls
& Roof skins

Insinde beams Construction beams
& Columns in wall & Plates

(b) Part of structure

Engine & Generator

Generator control panel

Load bank
& Raditor

Fuel tank

(c) Internal components
Fig. 3 Container structure'”

Fig. 4 Mesh of portable power supply container

A. Loadbank + Radiator
B. Diesel generator
C. Generator control panel

Fig. 5 Point mass of container inner components
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Fig. 6 Mode extraction results by modal analysis
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Fig. 8 Equivalent stress (CWV, Rail cargo)

Table 3 Max. equivalent stress(Von-mises) of container

Direction | Longitudinal | Transverse Vertical
Value 48.7MPa 42.2MPa 88.5MPa
Table 4 Margin of safety of container
Direction | Longitudinal | Transverse Vertical
Value 3.27 3.93 1.35
Location Bracket Bracket Bracket
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