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This invention relates to a method for the explosive 
deformation of material having a mainly cubically face 
centered crystal lattice and to products manufactured ac 
cording to this method. 
' In the production of large and not easily formed articles, 
explosive deformation, or the deformation of the material 
with the aid of shock-waves, presents considerable advan 
tages over conventional deformation methods such as 
pressing or deep-drawing, since it requires less investment, 
less time, and affords greater deformation possibilities. 

In ‘all of these conventional deformation methods such 
as deep-drawing, pressing or stamping, what is aimed at is 
as isotropic as possible a starting material, because thereby 
the v‘best result is obtained. However, it has been found 
that such an isotropic material after explosive deformation 
shows a depreciation of certain properties. 

Materials having a considerable resistance against corro 
sion for instance, after having been explosively deformed 
into products, show a considerably decreased resistance to 
stress corrosion, which decrease is caused by the occur 
rence of mechanical twin formation. 
The fact is that mechanical twin formation gives rise to 

extremely high stress concentrations in the grains and on 
the grain boundaries and it is to this high stress that stress 
corrosion is due. In order to compensate this depreciation 
of the properties as much as possible, a suitable heat treat 
ment may be applied after the explosive deformation, but 
this treatment increases the costs and moreover, by its 
probable deformation, if affects the possibility of achieving 
a high accuracy of shape, which accuracy is indeed one of 
the advantages of explosive deformation. 

It is the object of the present invention to produce a 
method of explosive deformation, in which the desired 
properties of the material are as far as possible preserved, 
in the sense that the properties of the products manufac 
tured by means of explosive deformation are not inferior 
to and if possible better than those of products made ac 
cording to some other method. 

If, according to this invention, the shock-wave of the ex 
plosion is directed along or substantially parallel to the 
<110> direction of the crystals of a material having a 
cubically face-centered lattice and a texture, it appears 
that no mechanical twin formation occurs. The suppres 
sion of mechanical twin formation is an essential condition 
for the prevention of a decrease in the resistance against 
stress corrosion of such a material. 

According to this invention, spreading in the direction 
of the shock-wave, which can occur on material of larger 
dimensions, is preferably kept inside the spreading deter 
mined by the spherical quadrangle having Miller indices 
{110} {210} {211} and {553} of the texture direction. 

Therefore, in the explosive deformation of sheet mate 
rial, in which the shock~wave hits the sheet material per 
pendicularly or substantially perpendicularly to its surface, 
the present invention involves bringing the material to an 
anisotropic state having a strongly pronounced texture, 
prior to the explosive deformation, in which state, the 
crystallographic surfaces parallel or substantially parallel 
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to the sheet surface have Miller indices lying substantially 
inside the spherical quadrangle formed by the angle points 
{110}, {210}, {211} and {553} in the stereographic pro 
jection of the unit triangle having the angle points {100}, 
{110} and {111}. 
Such a texture is for instance {110} <l12>. In a brass 

with 70% of copper and 30% of zinc this texture can be 
obtained in different ways. 

(1) Cold-rolling to about 50% of cold reduction. 
‘(2) Cold-rolling between 50 and 70% of cold reduction 

followed by an annealing treatment of from 15 to 30 
minutes at a temperature of about 200° C., whereby 
primary recrystallization is precluded, i.e. stress-free 
annealing without change of texture. 

(3) Cold-rolling above 70% of cold reduction, followed 
by a heat treatment at a temperature, for example 900° 
C., which is so high as to give rise to secondary recrys 
tallization. Ths may entail the occurrence of recrys 
tallization twins, but these are essentially stress-free and 
exert no in?uence on the stress-corrosion resistance. 

-All of these three treatments will lead to the desired 
texture being obtained, but the stress conditions and the 
yield point are on different levels. 

In a stable austenitic stainless steel, such as steel con 
taining 18% of chrome and more than 8% of nickel, this 
same texture {110} <112> can be obtained by a similar 
treatment. 

(1) Rolling to about 50% of cold reduction. 
('2) Rolling between 50 and 70% of cold reduction fol 
lowed by a heat treatment between 400 and 600° C. 
whilst preventing primary recrystallization, i.e, stress 
ree annealing without change of texture. 

Rolling with over 70% of cold reduction is impossible 
with this type of metal, because the temperature at which 
secondary recrystallization sets in is too high. 

Another texture which lies within the range of desired 
values is {358} <523>. An iron-nickel alloy containing 
over ‘30% of nickel will develop this texture at a reduction 
of from 50 to 80%, which texture is preserved when later 
on a heat treatment is applied at temperature of from 600 
to 900° C. in order to prevent primary recrystallization. 
At a reduction of 70% and a temperature of 600° C. this 
treatment will take from 15 to 30 minutes and at a temper 
ature of ‘800° C. it need not take longer than from 5 to 10 
minutes. However, an increase of reduction requires a 
decrease in temperature in order to prevent the formation 
of cubic texture components. Impurities will of course 
in?uence the effect of the heat treatment, but a few tests 
will su?ice for ?xing the temperature and the time for 
reaching the desired effect in the material being treated. 

Independently of the fact whether the behaviour of the 
material is according to the brass or to the copper group, 
a texture which is of advantage for explosive deforma 
tion is always obtained, if the last treatment of the material 
prior to explosive deformation is a forging treatment with 
a forging degree of more than about 50%. 
A desired texture in sheet material can be obtained by 

a continuous casting process of the material followed by 
a forging operation to a degree of more than about 50%. 
A single crystal of copper having a diameter of about 

10 mm. and a thickness of 5 mm. was explosively de 
formed with a shock-wave in the <110> direction. The 
microphotos of this crystal showed no mechanical twins. 

I claim: 
1. Method for the explosive deformation of a metallic 

body having a cubically face-centered crystal lattice and a 
texture, comprising the step of detonating an explosive 
charge for producing a shock wave directed at least sub 
stantially parallel to the <110> direction of the crystal 
lattice. 
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2. Method according to claim 1, in which the metallic 
body is of relatively large dimensions such that spreading 
in the direction of the shock-wave can occur, wherein 
said spreading is kept inside the spreading determined 
by the spherical quadrangle having Miller indices {110}, 
{210}, {211} and {553} of the texture direction. 

3. Method for the explosive deformation of metallic 
sheet having a cubically face-centered crystal lattice, in 
which the shock-wave of the explosion hits the sheet mate 
rial at least substantially perpendicularly, comprising the 
steps of bringing the metallic sheet into an anisotropic 
state having a strongly pronounced texture, in which those 
crystallographic surfaces that are at least substantially par 
allel to a given sheet surface have Miller indices lying 
substantially inside the spherical quadrangle formed by the 
angle points {110}, {210}, {211}, {553} in the stereo 
graphic projection of the unit triangle having the angle 
points {100}, {110} and {111}; and subsequently direct 
ing an explosion shock Wave at least substantially per 
pendicularly to said given sheet surface. 

4. A method according to claim 3, wherein said metallic 
sheet has a {110} <112> texture. 

5. A method as de?ned in claim 3, wherein said metallic 
sheet has a {358} <523> texture. 
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6. As an article of manufacture, a metallic object hav 

ing a face-centered cubic crystal structure and a texture 
and formed ‘by a process of explosive deformation, the 
shock wave being directed substantially parallel to the 
<110> direction of the crystal lattice, said crystal struc 
ture being substantially free of mechanical twins, where-by 
said body has a high corrosion resistance by virtue of the 
crystal being substantially free of high stress concentra 
tions on the grains and on the grain boundaries. 
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