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ABSTRACT 

The failure time of truncated conical shell under the impulsive local loading is investigated. 
Impulsive pressure is applied along the generators of the truncated conical shell. The material 
of design is aluminum alloy. Plastic flow aluminum alloy is considered for the Bilinear 
Isotropic Hardening model as well as Cowper Symond Strength model. Failure criterion is 
maximum equivalent plastic strain. Comparative analysis of the numerical simulations results 
was carried out for the two models. 

Keywords: conical shell, dynamic failure, Cowper-Symonds strength, local pressure. 

 

INTRODUCTION 

The dynamic strength and failure of the rocket fairing under the cumulative charge is 
investigated. The rocket fairing is modeled of the truncated conical shell. The action of the 
cumulative charge is modeled a local impulse pressure. This pressure varies with time 

according to a given law. Time of impulse action, maximum pressure and the width of the 
loading area are determined from the properties of cumulative charge. The material of 
truncated conical shell is aluminum alloy. Plastic flow aluminum alloy is considered for the 
following two models: Bilinear Isotropic Hardening model and Cowper Symond Strength 
model. The analysis of equivalent stress differences obtained from these models is carried out. 
Destruction time for the truncated conical shell is determined. Failure criterion is maximum 
equivalent plastic strain (Ben-Dor et al., 1013).  

 

RESULTS AND CONCLUSIONS 

The aluminum alloy shell is truncated cone: length L =  1.6 m with radiuses R1 = 0.34 m and 
R2 = 0.2 m, thickness h = 0.004 m. Band width of local pressure is s = 0.003 m along a 
formative shell. The maximum pressure is Pmax = 1.77 GPa. The equivalent stress for the two 
models are different, but the time failure is almost equal (Fig. 1.). The time of the dynamic 

rocket fairing failure is analyzed. In Fig. 2. are shown equivalent plastic strain in moments of 

time: 15  µs (in Fig. 2 a), 22.5  µs (in Fig. 2 b), 30  µs (in Fig. 2 c) and 52.5  µs (in Fig. 2 d). 
The numerical simulation analysis is shows: limit state in the truncated conical shell obtain at 

22.5 µs; plastic deformation are localized at thickness of the shell near loading zones. The 

construction is failured along loaded zones from 22.5 µs to 30  µs. The shell is completely 

failured at the time of 52.5 µs from the detonation start. 
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Fig. 1 - Time history of the equivalent stress for the Bilinear Isotropic Hardening model (a) 

and Cowper Symond Strength model (b) 
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d) 

 

Fig. 2 - Equivalent plastic strain in time: a) 15 µs, b) 22.5 µs, c) 30 µs, d) 52.5 µs  

for Cowper Symond Strength model 
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