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ACTION OF SHEET CHARGE EXPLOSIVE ON METAL PLATES 

In this work, we established experimentally the formation of 
fragmentation phenomena when sheet explosive charges act on metal plates. 
Ignition of the explosive was done in such a manner that the metal plate 
was loaded by a wave moving at the detonation velocity. The velocities 
of natural and artificial fragments were measured. The explosive used 
was a sheet alloy of trotyl plus hexogene 50/50, used to make sheet 
charges 80 x 150 mm. The variation in explosive charge thickness from 
experiment to experiment did not exceed ±0.1 mm. The test materials used 
were type ST3 steel, an aluminum alloy (AMG) and copper (Ml). All 
materials were taken as delivered and given no heat treatment. In the 
experiments, a metal plate 150 x 200 mm, between 4 and 20 mm thick was 
used as a specimen. The artificial fragments were thin (0.1 mm) plates 
made of the same material. The measurement of velocities of artificial 
and natural fragments was performed by a photochronograph in transmitted 
light. The assembly was placed between the explosive light source and an 
SFR chamber. 

The results of the measurement are presented in the Table, which 
shows the thickness of the explosive, metal plate; fragments formed, as 
well as the velocity of artificial and natural fragments, and the 
critical bursting stress require! for the formation of fragments in the 
metals. The last column of the table shows the mean square errors of 
mean velocities of bursting stress. The value of critical bursting 
stresses was calculated using the following formula [1]: 
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ffl ' 
where p is the initial density of the metal; c is the initial velocity 

m m 
The following values for c were used, km/sec; for AMG -- 5.20; of sound. 

for Cu -- 3.95; for type 3 steel 4.63. 

The difference in velocities AU can be evaluated as follows, 
considering that the shock wave enters the free surface of the metal 
plate at angle a: 

W,, 
A u - -4 W. 

Jcoc a 

- 1 - 



where W„ is the velocity of the artificial fragments; W is the velocity 

of the natural fragments; 

the explosive). 

1 = c /"on (DDD 
is tne detonation velocity of m DD  ob 

The values of critical bursting stresses for steel, aluminum and 
copper produced in our work using the traveling supersonic load, are 
rather similar to the data of other works [2] and confirm the fact that 
the critical bursting stress for the formation of a fragment is not a 
constant quantity. 

Using the data presented in the Table, we can estimate the nature 
of attenuation of shock wave amplitude (and mass velocity) as a function 
of the distance traveled by the shock wave. The figure shows the exper- 
imental results for copper Ml, steel St.3 and aluminum alloy AMG in the 
dimensionless coordinates U /c : m m 

_ / I'D« • jii» • £iw y 

Here the values with the subscript BB relate to the explosive, with the 
subscript M to the metal; p is the density, and x is the path traveled by 
the shock wave in the metal, which is related to the thickness of the 
metal plate -- A -- as follows: x = A /cos a. m m 

The same figure shows the results for aluminum alloy AMTsAM sheets 
when sheets of plastic explosive with the parameters p_B =1.5 g/cm

3 and 

D„„ =7.5 km/sec [3] were exploded on their surface. 

We can see from the figure that the experimental points lie about a 
straight line. 

1 Missing in original supplied for translation -- Tr. 
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* Second fragment 

KEY: a, Material; b, Thickness, mm; c, Velocity, m/sec; d, Explosive 
sheet; e, Metal plate; f, Fragment; g, Type 3 steel; h, AMG; I, Ml copper 
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Attenuation of shock wave.  1, Aluminum alloy AMTsAM 
[3]; 2, St.3; 3, Ml copper; *», AMG aluminum alloy 
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1 Fragmentation phenomena as a result of the action of sheet 
explosive charges on metal plates is studied. A table is provided 
which shows the thickness of explosive used, type of plates, fragments 
formed and fragment velocity. Critical bursting stresses for steel, 
aluminum and copper are examined, and shock wave attenuation for 
various metals is shown graphically. 
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