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Fig. 8. The Poisson adiabate and the JWL isentrope for detonation products of AN/TNT-I 

Rys. 8. Adiabata Poissona i izentropa JWL dla produktów detonacji SA/TNT- I 

a proper form of the applied isentrope has a crucial implication for the results of 
calculations, especially when they are performed for a lower pressure region. 

Combining eq. (12) with eq. (9) and, then, integrating the equation obtained, the 
expression for the expansion work of the detonation products described by the JWL 
equation of state has the following form 

(13) 

where 

(14) 

The expansive work of the detonation products described by the JWL equation of 
state (with constants from Table 4) versus the expansion volume ratio is shown in Fig. 9. 

From an analysis of the curves in Fig. 9, it follows that up to the moment when cracks 
begin to appear in rock materials, the expansive work accounts for 58-60% and 63-65% 
of the detonation energy, e0, in hard and weak rock, respectively. This result is in a good 
consistence with the values given by Persson and Chiappetta (1994). They stated that 
only approximately 50- 70% of the detonation energy corresponds to the expansive work 
used for breaking the rock. 
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Fig. 9. Expansion work performed by the detonation products described by the JWL equations of state 

Rys. 9. Praca ekspansji wykonana przez produkty detonacji opisywane równaniem stanu JWL 

In closing, we would li ke to underline the differences in the expansive work 
calculated using the Poisson adiabate (Fig. 7) and the JWL isentrope (Fig. 9). As the 
JWL equation of state comparatively exactly describes the real physical properties of the 
detonation products, it can be assumed that using the Poisson adiabate to evaluate the 
expansive work in rock materials (when vivo - 10-20) errors of the order of 10% may 
occur. But a distinctly higher level of error is li kely to be present during an assessment of 
the work of detonation products expanding to a huge volume, for example in water or in 
air. For vivo = 500, the discrepancy grows up to 30% (Figs. 7 and 9). 

5. Conclusions 

The results obtained in this study indicate that the cyli nder test can be successfull y 
applied to obtain a quantitative evaluation of the energy characteristics of industrial 
explosives. The X-ray records of the process of driving the copper tube make it possible 
to determine the Gurney energy and the detonation energy in a comparatively simple 
way. Moreover the CT results combined with the numerical modell ing results of the 
driving process enable determination of the equation of state of the detonation products 
and, consequently, the assessment of their effective expansive work. 
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