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Abstract. The article presents the effects of the shock wave on the model of a light wheeled armoured vehicle. The aim
of tests was to check the influence of the use of an additional external protective structure on decreasing the deformation
of the floor plate occurring as a result of the detonation of an explosive. The explosive has been detonated under the
vehicle in accordance with the STANAG 4569 requirements [1,2]. In order to test the effectiveness of the proposed
design solution, numerical calculations using the finite element method with the ALE formulation [3] have been
conducted. Thanks to such an approach, it was possible to reflect the following processes: deformation, wave
propagation, interaction with the structure and the response of the additionally used protective system.

INTRODUCTION

Current military conflicts in Europe (fights in Eastern Ukraine), in Africa (the war in Somalia) or in Asia (the
conflict in Syria) show that heavy weapons such as tanks, howitzers and heavy artillery are being replaced by mobile
weapons. Heavy armoured equipment is more and more often replaced by wheeled armoured vehicles which are
characterised by high mobility and effectiveness on the battle field. Such a vehicle type is most often characterised
by the modular design, thanks to which it is possible to quickly transform one vehicle variant into another one
depending on the needs.

The fast increase of wheeled armoured vehicles which are used by different armies and their common use in
day-to-day patrol actions during stabilisation missions result in the fact that they are exposed to the effects of the
majority of enemy’s fire means, including also anti-tank mines and, more and more often, improvised explosive
devices (IED).

The aim of the paper was to test the influence of the use of an additional external protective structure on decreasing
the deformation of the floor plate occurring as a result of the detonation of an explosive under a vehicle. The effects
of the shock wave have been tested on a vehicle without and with a protective system.

TEST OBJECT

The increasing number of wheeled armoured vehicles in stabilisation missions and military conflicts was the reason
for choosing this vehicle type to check the effectiveness of the use of an additional protective system. Due to the
high cost of experimental test, the paper is limited to numerical calculations in which a simplified model of the light
armoured vehicle, presented in Fig. 1a, has been used. In all analysed variants, the detonated explosive has been
located towards the vehicle in accordance with Fig. 1b.
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FIG. 1. a) The LAV model and the area imitating the space in the Euler domain,
b) The location of the explosive towards the vehicle

RESULTS OF CALCULATIONS AND SUMMARY

In order to verify the correctness of the prepared numerical model, the validation of the model with the results of the
experimental tests has been conducted. For that purpose, the results of the measurement of the floor plate
acceleration have been compared and presented in Fig. 2.

The model prepared this way has rendered it possible at the next stages of tests to check the influence of the use of
an additional external protective structure on decreasing the deformation of the floor plate occurring as a result of
the detonation of the explosive with the mass from 0.5 to 6 kg under the vehicle Increasing the mass of the explosive
has shown a significant difference between the referential system and the protective system — Fig. 3. The obtained
results have confirmed the effectiveness of external protective systems in energy absorption and decreasing the
deformation of the floor plate. [4].
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