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Abstract – In work are carried out researches of 

influence mechanical loading on the explosive sen-

sitivity of crystals of silver azide. The initiation of 

explosion made by means of a contact electric field. 

  The explosive sensitivity we shall determine as time 

of a delay of explosion at which with reliability of 50% 

it is possible to fix the fact of explosion of the sample 

determined on flash or a sound signal. 

Dependence of explosive sensitivity on intensity 

initiators field is received at constant mechanical 

loading. It is shown, that in process of development 

of reaction of decomposition plastic properties of 

the sample change.  

It is experimentally revealed, that in process of 

reduction of intensity of a contact electric field at 

constant mechanical loading the probability of the 

explosive decomposition decreases and the proba- 

bility of fragile destruction of samples increases.  

It is necessary to note, that for the lack of mechani-

cal loading samples also suffered the explosive de-

composition, but at greater times and intensity a con-

tact electric field. Experimental results on studying 

influence mechanical loading on the explosive sen-

sitivity of crystals of silver azide, received in the 

present work, can be used as a way of the control 

solid phase by the reaction of decomposition. 

1. Introduction 

The heavy metals azides are unstable connections 
which feature is high energo saturation. At external 
uncontrollable influences of the various nature, during 
operation, at transportation or storage of products 
which structure enter azides, processes of ageing can 
be accelerated considerably, investigation of that is 
refusal of the work of a product that essentially limits 
a range of the given materials. In this connection, get 
an urgency questions of the control of reactionary 
ability of heavy metals azides.  

Now development of new methods of the directed 
regulation of speeds of physical and chemical proc-
esses, including explosive decomposition at contact 
electrofield initiation is an actual problem, both in sci-
entific, and in applied aspects. In the given work re-
sults of research of influence mechanical loading on 
explosive sensitivity of crystals silver azide are brought. 
 

2. A technique of experiment 

As objects of research used threadlike crystals silver 
azide (AgN3), grown up on a known technique [1]. 

Crystals had the average sizes 12×0.1×0.03 mm. 

In work the samples prepared in a planar variant of 

geometry, in this case, preliminary selected threadlike 

crystals for both of the end used pasted glue BF-6 to the 
mica substrate possessing high electric resistance. 

For studying laws of decomposition used the 

scheme of direct experiment – influence – the re-

sponse. The initiation of explosion made by means of a con-

tact electric field. As electric contacts used gallium 

which put under a microscope on the center of the 
sample on the most developed side (010) (interelec-

trode distance made 1mm).  

 

Fig. 1. The scheme of carrying out the experiment on me-

chanical loading of samples:: 1– core with cone sharpening 

of the basis without a cargo; 2 – core with cone sharpening 

of the basis with a cargo; 3 – gallium contacts; 4 – deformed 

  sample; 5 – not deformed sample; 6 – support 

For maintenance bending deformations of the sam-

ple in interelectrode space exposed a core with conical 

sharpening of the basis, executed of a dielectric mate-

rial. During experiment varied size of intensity of a 
contact electric field. The size of mechanical loading 

remained a constant and was equaled 7 · 105 kg/m2.  

A size of loading chose in view of fragility of sam-

ples. Time before explosion of the sample defined on 

a stop watch which joined simultaneously with the 

power supply of a direct current. 
Explosive sensitivity we shall define as time of a 

delay of explosion at which with reliability of 50% it 

is possible to fix the fact of explosion of the sample 

defined on flash or a sound signal. The measurement 

of time of a delay of explosion has a number of the 
features caused, first of all, by likelihood character of 

explosive decomposition, in a greater degree in the 

field of small intensity. Complexities are connected 

with labor input of experiment and the analysis of the 
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received data, as the measured size of time of a delay 

of explosion contains likelihood to a component and 
as have shown experiments, depends on the biography 

of the sample. Therefore it is offered to accept for the 

account of all specified parameters as reference – time 

of a delay of explosion at intensity of a contact electric 

field 300 V/mm (Ga–AgN3) since this intensity of  

a field corresponds at probability of 50% of time of a 
delay of explosion – 350 s. 

3. Results and discussion 

Experimental results on studying influence mechani-

cal loading on explosive sensitivity of crystals silver 

azide show, that in process of reduction of intensity of 

a contact electric field, the probability of explosive 
decomposition decreases and the probability of fragile 

destruction of samples (increases at constant mechani-

cal loading). At size of intensity 125 V/mm probabil-

ity of explosive decomposition makes 10% while at 

intensity 300 V/mm all samples test explosive decom-

position (Fig. 2, curves 2, 3).  
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Fig. 2. The influence mechanical on explosive sensitivity 

threadlike crystals silver azide, at a constant deformations 

(size of loading of 7 · 105 kg/m2): 1 – time of a delay of 

explosion (τe) from intensity of a contact electric field (Ecef); 

2 – experimental curve of dependence of time of a delay  

of explosion from intensity of a contact electric field at H 

loading the sample; 3 – experimental curve describing time 

of destruction of the sample at loading 

It is necessary to note, that for the lack of me-

chanical loading, samples also underwent explosive 

decomposition, but at greater times and intensity  

a contact electric field (thus with probability of 10% 

samples blew up at intensity 200 V/mm) (Fig. 2, 

curves 1, 3).  
As a possible explanation of the received effect  

it is possible to assume evolution of defective struc-

ture of a crystal at joint action of an electric field, me-

chanical loading, presence gallium contacts which 

lead to formation of new defects, superdispositions 

that is the reason of occurrence of cracks, and a new 
phase and as consequence – fragile destruction of the 

sample.  

Processes of explosive initiation, in turn, under the 

same conditions, are not in time behind development 

of destruction process of the sample to what presence 

of weak slow decomposition of the sample on a sur-
face of the chop which is fixed on allocation of  

a gaseous product – nitrogen testifies.  

The role of the given kinds of influence consists in 

the following: mechanical loading it is direct generates 

dispositions and stimulates processes of structuriza-

tion and concentration.  
The action of an electric field promotes concentra-

tion and to the certain structurization of dispositions in 

at electrode areas.  

The electric field starts reaction of decomposition, 

that is generates carriers of a charge in certain areas of 
a crystal which are connected with an output of dispo-

sitions on a surface (reactionary areas) [3]. Contacts of 

gallium imposed on the developed side of a crystal 

carry out a role of external stoppers for dispositions. 

  Thus, the avalanche increase in quantity of reaction-

ary areas leads to explosive destruction of the sample. 
 

4. Conclusion 

Experimental results on studying influence mechani-

cal loading on the explosive sensitivity of crystals 
silver azide, received in the present work, testify that 

the development of reaction of decomposition leads to 

change of plastic properties of the sample and as in-

vestigation to change of explosive sensitivity that can 

be used as a way of the control solid phase by the re-

action of decomposition 
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