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Analysis of Transportation Vibration
for Truck-Mounted Special Equipments via FEM and Experiments
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ABSTRACT

Modern military equipments are tend to be mounted on a movable truck for their survivability and
operation performance. Special units and electronic equipments installed on the truck experience the
vibration caused by road roughness during their transport. The level of the transportation vibration is
affected by both road conditions and vehicle speeds. In this paper, various experiments on the vibration
characteristics of the equipment are carried out via road tests. Transportation vibration is also investigated
by numerical analysis using FEM, and natural frequencies and random responses of the launcher are
obtained. The PSD and RMS values of acceleration of the equipment are predicted and compared with
test results.
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Table 2 Spring constants of vehicle suspension

Classification Properties
Suspension 3.92x10° N/m
Axle 1,2 — 5
Tire(single) 9.81x10" N/m
Axle 3,4 Suspension 2.89x10° N/m
(bogie axle) | Tire(double) 1.96x10° N/m

(b) Structural bending mode
Fig. 5 Configuration of FEM model Fig. 6 Normal modes obtained from FEM analysis
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Table 4 The PSD constants of the roads

Classification | Constant N | Constant C Remarks
Paved road 2.1 4.0e-7
Q : cycle/m
Unpaved road 2.4 5.0e-7

—— paved road 80km/h
unpaved road 20km/h
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Table 5 Measurement and analysis results of RMS g

acc.

Classification : RMS ¢ acc. :
Experiment Analysis

Axle 1 0.28 0.35

Axle 2 0.29 0.35

Paved road Axle 3 0.45 0.43

80 km/h Axle 4 0.46 0.43

Fore frame 0.10 0.11

Rear frame 0.22 0.21

Axle 1 0.27 0.24

Axle 2 0.27 0.24

Unpaved Axle 3 0.25 0.28

road

20 km/h Axle 4 0.23 0.28

Fore frame 0.06 0.07

Rear frame 0.12 0.12
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