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In the paper, a semi-empirical method of determining the detonation pressure of high 
explosives from the so-called water test is proposed. X-ray photographs of expansion of a 
water envelope being accelerated by the detonation products of a cylindrical charge and results 
of numerical modelling of the process of water expansion are the basis of the method. The 
pressure is estimated by comparison of the calculated and recorded profiles of an oblique shock 
wave propagating in water. The method is applied to determine the detonation pressure for 
selected high explosives used for military purposes. The results obtained are compared with 
the experimental values of pressure given in the literature and with the pressures obtained 
from thermochemical calculations. The estimated detonation pressures differ by less than 5 % 
from those given in literature. It is proved that the accuracy of estimation of the detonation 
pressure depends generally on the measurement precision of the position of the shock wave 
front in water. A simplified variant of the method is also proposed in which the numerical 
modelling of the detonation in water is not needed. 

1. INTRODUCTION

Piezoresistance and piezoelectric gauges are widely used for direct determi
nation of pressure in a detonation wave [1]. Due to high temperatures (up to 
4500K) and small resistance of the detonation products, special methods of iso
lating the gauges must be applied. That is why the methods are commonly used 

in which the detonation pressure is estimated in an indirect way. Among oth
ers, the flying plate test or the aquarium test is used for indirect determining 

the detonation pressure [l]. In the first test, the pressure is estimated on the 

basis of the free-surface velocities of metal plates of different thickness being 

accelerated by the detonation products. In the aquarium test, the velocity of the 

shock wave travelling some distance in water is measured after detonation of an 

explosive charge in a vessel filled with water . Relations between the detonation 
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