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Projectiles for piercing or tearing armour plates,
whether they be armour-plercing projectiles,
semi-armour-piercing projectiles, or high-explo-
slve armour-piercing projectiles, have hitherto
generally been made of steel alloys of which the
constituents determining the properties of the
alloy are carbon, chromium and nickel. A car-
bon content up to 1.75 per cent., preferably 1.1
per cent., and a chromlum content up to 2.5 per
cent. were regarded as required to produce hard-
ness. It was believed to be necessary to add
nickel in the same amount as the chromium or
even in greater amount in order to lessen the
brittleness exhibited by steels hardened by the
aforesald quantities of carbon and chromium.

It has also been proposed to produce a bro-
jectile having a hard skin and a soft core by sub-
jecting to a special heat treatment an alloy con-
taining 3.5 per cent. of chromium and 6 per cent.
of carbon. For armour plates the alloy could
contain a smaller quantity of carbon, the parts
of the pilates which required the greatest hard-
ness, especially the surface, being subsequently
carbonised by cementation.

This method would he impracticable for the
production of projectiles, especlally small pro-
Jectlles having a calibre of the order of magni-
tude of 4 cm.

The present invenhtion conslsts in armour-
plercing projectiles made of a steel glloy the com-
position of which with respect to the main con-
stituents named above differs substantially in two
respects from the known alloys, but which shows
8 surprising improvement with respect to the
performance and the piercing force of the pro-
jectile. The projectiles of the Invention are made
of a chrome steel free from nickel and contain-
ing 2 to 3.5 per cent, of carbon, 2.5-5 per cent.
of chromium and up to 1 per cent. of manganese
and silicon. This steel is especlally advanta-
geous for the production of high-grade armour-
plercing projectiles of the smaller ecalibres; it
affords a good hardness reaching to the core,
shows during hardening remarkably little tend-
dency to form cracks and has an outstanding
piercing force owing to the great hardness which
it can attain, which {s of the order of about 630
Brinell units.

It is to be understood that the expression “free
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from nickel” includes the case in which the alloy
contalns traces of mickel which cannot be re-
moved by ordinary industrlal processes. The
quantity of carbon preferably does not exceed
2.5 per cent, In.certain cases the chrome steel
may contaln one or more of the metals molyb-
denum, vanadium, titanium, tantalum or beryl-
lium, depending on the properties required of the
alloy, the quantity of such metal or metals not
exceeding 1 per cent. The contents of man-
ganese and that of silicon are not of decisive im-
portance provided they are kept within moderate
limits, preferahly, for example, about 0.4 per cent.
or less.

When 2 c¢m. armour-plercing grenades made
of a steel containing:

Per cent
Carbon, about .~ _______________________ 2
Chromium, abhout . ______________________ 35
Sillcon, about .. _____ . __ . ___________ 0.35
Manganese, about___ . __________________ 0.40

were shot at an angle of incidence of 90° and
ranges of 200 and 600 metres at armour-plate
of the latest kind having a thickness of 30 mm.
and a material strength of 170 kgm?, the plates
were plerecd, while hardened projectiles of the
kind hitherto known, even with a relatively high
chromium content, for instance 12 per cent., were
shattered by the plates without piercing them.

As Is known in the manufacture of projectiles,
only the head of the projectile which is subject
to the greatest stress on Impact with the target
need be made of the nickel-free alloy according
to the Invention, the head being welded on the
body and hese of the projectile, which may be
made of carbon steel or an alloy steel. We have
found that the steel alloy according to the in-
vention can readily he welded on to other steels
which, in spite of a lack, or only a small quan-
tity, of high-grade alloying metals are adequate
for the less stressed part of the projectile. In
this manner there are obtained projectiles with
a tenacity of the whole projectile and a hard-
ness of the head which are as effective in piere-
Ing armour-plate targets as projectiles made
throughout of the alloy according to the inven-
tion.
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