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Abstract – Questions of management of reaction-

ary ability of power materials to which objects of the 

present research concern, are actual and important 

as for the theory (silver azide is a traditional mod-

eling object of research of chemical reactions in the 

solid phase), and for practice, in connection with 

importance of the decision of questions of stability 

and sensitivity of explosives. In the work, new ex-

perimental results of research of the explosive de-

composition initiated in crystals of silver azide by a 

constant contact electric field in a mode of monopo-

lar injection of holes are presented. The opportunity 

of use of a constant contactless electric field (inten-

sity of a field varied in a range 10
–6

÷10
3
 V/cm) for 

management of explosive sensitivity of crystals of 

silver azide is shown. It is established, that influ-

ence of an electric field on explosive sensitivity has 

two mechanisms. One of them is connected with 

drift of carriers of a charge and defined by change 

of near-the-surface curve of zones and concentra-

tion of holes in reactionary regions with the subse-

quent realization of chain chemical reaction. An-

other one is shown in the field of low electric fields 

when explosive sensitivity sharply decreases with 

reduction of intensity of a field. 

1. Introduction 

It is known [1–4], that any external power influence 
initiates in crystals of heavy metals azides processes 

of decomposition which qualitative model includes, 

alongside with generation in volume of the sample 

nonequilibrium electrons and holes, their carry to  

a surface of a crystal in reactionary regions (RR), 

formed by regional dispositions, and also realization 
in reactionary regions of chain chemical reaction. 

Under influence of external power influence the 

system can pass as to a stationary condition with con-

stant speed of decomposition in anionic and cationic 

sublattices, and to a self-accelerated mode which 
comes to the end with explosive decomposition of the 

sample. Transition of reaction in explosion is caused 

to blocked the clouds formed by free carriers of a 

charge nearby RR that leads to change of balance be-

tween processes of generation of carriers of a charge 

and them disintegration, and grows out increase in 
quantity RR. The given fact proves to be true kinetic a 

preexplosive current, and an opportunity of initiation 

of reaction of explosive decomposition of crystals of 

silver azide in conditions of monopolar injection of 

holes [5]. The fact of significant reduction of sensitiv-
ity of crystals of silver azide to external power influ-

ences is noted at change of defective structure of these 

materials [2]. 

To problem of explosive sensitivity heavy metals 

azides, as well as to questions of management slow 

solidphase decomposition of these materials, devotes a 
lot of works. However, influence of a contactless elec-

tric field for the period of transition of slow decompo-

sition in explosive is discussed for the first time. 

2. Technique 

In work used threadlike crystals the silver azide, 
grown up on a technique [6], with the average sizes 

10×0.1×0.03 mm (concentration of the basic impurity 
in the sample did not exceed 1016 – 1017 cm–3). As the 

factor initiating decomposition, applied a contact elec-

tric field intensity 3 · 103
 V/cm, a material of contacts – 

gallium (contacts put on the most developed side (010), 

the interelectrode distance made 1 mm). We shall note 

that the enclosed pressure supports the certain level of 

injection; the greater role is played with type of con-

tact. So, samples blow up through 3–5 mines with 
silver contacts at intensity of a contact electric field 

150 V/mm, with gallium – at 300 V/mm, with indium 

500 V/mm. 

Measurement of time of a delay of explosion, cer-

tainly, cannot quantitatively characterize change of 
explosive sensitivity as is not physical parameter, and 

develops of many parameters defined by kinetic of 

process. In our case, under time of a delay of explo-

sion we understand time of power influence for the 

sample at whom with reliability of 100% it is possible 

to fix the fact of explosion of the sample defined on 
flash. It is expedient to enter also definition of pa-

rameter by means of which it is possible to estimate 

change of explosive sensitivity – reference time of a 

delay of explosion. Measurement of time of a delay of 

explosion has a number of the features caused, first of 

all, by likelihood character of explosive decomposi-
tion, in a greater degree in the field of small intensity. 

Complexities are connected with labor input of ex-

periment and the analysis of the received data as the 

measured size of time of a delay of explosion contains 

likelihood to a component and as have shown experi-

ments, depends on the biography of the sample. 
Therefore it is offered to accept for the account of all 
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specified parameters as reference – time of a delay  

of explosion at intensity of a contact electric field 

300 V/mm (this intensity of a field corresponds at 

probability of 50% to times of a delay of explosion of 

the order of 6 minutes). 

Research of kinetic the processes proceeding after 

power influence in crystals of silver azide, spent by a 

technique of “external gas evolution” [1] which sensi-
tivity makes 10–13 mol (1016 cm–3 in recalculation on 

concentration of azide-radicals). 

Influence of low electric fields on process of ex-

plosive decomposition of silver azide studied in spe-

cially designed cell excluding influence of extraneous 

factors on a course of experiment (Fig. 1). 

 

Fig. 1. The scheme of installation for research of influence 
of a contactless electric field on explosive sensitivity of 
crystals of silver azide: 1 – crystal; 2 – block (shop of resis-
tance); 3, 4 – sources of a direct current with intensity 1.5 
and 300 V, accordingly; 5 – electrodes; 6 – the protective 
  metal case 

3. Experimental results 

Research of influence of a contactless electric field  

on explosive sensitivity of crystals of silver azide 

spent, changing a configuration of a field concerning  

a crystal. 

In Fig. 2, the dependence of time of a delay of ex-

plosion on intensity of the contactless electric field, 
enclosed is presented to perpendicularly contact elec-

tric field and a side (010) crystals. 

During experiment changed polarity of a contact-

less electric field. From the schedule, it is visible,  

that in case of negative polarity of the top facing of  

the condenser reduction of explosive sensitivity  
of the sample in the region of fields by intensity  

10–1 ÷ 1 V/cm is observed. The similar result is known 

for slow decomposition of heavy metals azides (in-

crease in speed of reaction of decomposition connect 

with carry of ions of silver Ag+ on a surface of a crys-

tal in case of the appendix of the facing of the con-
denser charged negatively to a surface which influ-

enced a decomposing field) [7, 8]. 

Energy of a contactless electric field has enough to 

unbend zones (the near-the-surface curve of zones in 

RR by estimations makes 0.1 eV), to deliver holes in 
RR and to start chain reaction which comes to an end 

with explosion. The given explanation is correct and 

in our case. 

 

0

20

40

60

80

100 t, s a

b

10
–6

E, V/cm10
–4

10
–2

 10
0
 10

2

 

Fig. 2. Dependence of explosive sensitivity of silver azide 

from intensity of a contactless electric field of two polarity: 

a – in case of a negative top facing; b – in case of a positive 

top facing; with – a line describing time of a delay of explo- 

  sion without action of a cross section contactless field 

 

Influence of energetically weak contactless electric 

field on explosive sensitivity of threadlike crystals 

азида silver (the left part of a curve in Fig. 2) is re-

vealed. We shall note reduction in explosive sensitiv-
ity of samples with reduction of intensity of a weak 

contactless electric field. The received dependence of 

explosive sensitivity of crystals azide silver from in-

tensity of a weak electric field testifies to other charac-

ter of action of the electric field, not connected with 

drift of carriers {bearers} of a charge. 
The analysis of set of the presented experimental 

data has allowed offering methods of management of 

explosive sensitivity of threadlike crystals of silver 

azide by means of the contactless electric field, allow-

ing coming nearer to the decision of questions of the 

directed regulation of speed of chemical reaction. 
 

References  

[1] V.Yu. Zakharov, V.I. Krasheninin, L.V. Kouz-

mina, and Yu.A. Zakharov, Solid State Ionics 101–

103, 161–164 (1997). 

[2] V.J. Zaharov, E.G. Gazenaur, A.I. Gasanov, V.I. Kra- 
sheninin, and V.I. Yakunina, Ammunition 4–5, 

57–61 (2001). 

[3] V.J. Zaharov, E.G. Gazenaur, A.I. Gasanov, V.I. Kra- 

sheninin, and V.I. Yakunina, News of High Schools. 

Ser. Phys. 6, 17–21 (2002). 

[4] V.I. Krasheninin, E.G. Gazenaur, L.V. Kuzmina, 
and D.S. Makeev, Bulletin TGU 19, 100–103 (2006). 

[5] D.V. Dobrynin, V.I. Krasheninin, L.V. Kuzmina, 

and E.G. Gazenaur, in Proc. 9th Int.l Conf. Zaba-
baxinsky scientific readings, 2007, pp. 87–88. 

[6] F.I. Ivanov, L.B. Zuev, M.A. Lukin, and V.D. Malt- 

sev, Crystallographic 28/1, 194–195 (1983). 
[7] E.G. Gazenaur, V.I. Krasheninin, and N.P. Sud- 

neva, J. of a scientific and applied photo 47/4, 48–

53 (2002). 

[8] V.I. Krasheninin, L.V. Kuzmin, and V.J. Zaharov. 

J. the chemical physics 14/4, 126–135 (1995). 
 

 

1 

4

3 

2 

5 

6


