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Table 1

Microballoon content

% w/w

Density

3

Detonation rate

m/s

0.2 no detonation

0.3 no detonation

0.4

0.6

1.0

1.4

 
on microballoon content



 
aluminium powder

 
aluminium powder

by detonation of EEs of various aluminium powder content, 2 m 



by detonation of EEs of various aluminium powder content, 2.5 m 

 and 

2 2 2 2
and in solid 

2 2

2 3

Table 2

 

Aluminium powder 

composition adopted 

of EE

Calculation results

Mass

fraction

of powder

in EE, %

0MW
,  
3

D
eksp

,  

m/s
Al

akt.
Al

inert
Al

2
O

3

D
C-

J
, m/s

p
C-J

, 

MPa
T

C-J
, K

Q
v
, 

mol/

0 1.177 5460 160 - - - 5340 2237 43.572

5 1.164 5320 170

4.6500 - 0.3500 5437 2620 3.472

- 4.6500 0.3500 5175 7459 2177 2.564 41.37

10 1.165 5070 60

9.3000 - 0.7000 5332 2953 4.191

- 9.3000 0.7000 4903 6619 2114 2.439 39.17

20 1.219 4790 140

- 1.4000 5265 3644 5.796

- 1.4000 4606 599 34.79

30 1.272 4610

27.9000 - 2.1000 5226 4267 7.361 24.21

- 27.9000 2.1000 4260 5114 1.934 30.45

 – detonation rate determined 

v



Table 3

Aluminium powder 

composition adopted in Calculation results

Mass

fraction

of powder

in EE,

%

0MW
, 
3 D

exp.
, m/s Al

akt.
Al

inert
Al

2
O

3

D
C-

J
, m/s

p
C-J

, 

MPa
T

C-J
, K

Q
v
, 

mol/

0 1.177 5460 160 0.00 0.00 0.00 5340 2237 43.572

5 1.171 5320 110
0.0000 0.0150 5433 2649 3.529 41.15

0.0000 0.0150 5156 7379 2177 2.564 41.37

10 1.205 5200 120
9.9700 0.0000 0.0300 5504 9001

0.0000 9.9700 0.0300 5049 7159 2109 2.440 39.17

20 1.223 4690
19.9400 0.0000 0.0600 5320 9029 3760 30.47

0.0000 19.9400 0.0600 4631 5993 1965 34.79

30 1.279 4390 150
29.9100 0.0000 0.0900 5364 9237 4413 7.741

0.0000 29.9100 0.0900 4300 5210 1.934 30.45

Summary

Aluminium increases energy generated in combustion reaction 

nanometre order.

used in thermobaric ammunition.

detonation zone.

than the very centre.

Conclusions
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