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The invention relates to the production of 
metal shot and particularly to a method of pro 
ducing shot from iron groups (iron, cobalt, 
nickel) metal alloys containing a large propor 
tion of chromium, which latter element enhances 
the hardness and corrosion resistance of such al 
loys. Herein and in the appended claims the 
term “shot' includes not only small spheres, but 
also small spheroids, discs, buttons, and Small 
pieces in other shapes having a generally rounded 
contour predominantly free from sharp projec 
tions. 
Although many metals and alloys may be 

formed cheaply and simply into small, solid 
spheroids by pouring the molten metal in a uni 
form and continuous stream into water or other 
similar cooling medium, attempts to manufac 
ture satisfactory shot from alloys containing a 
large proportion of chromium, by this and anal 
ogous methods have heretofore been unsuccess- : 
ful. The particles so produced, instead of being 
in the form of solid spheroids of the alloy, are 
Sometimes hollow and nearly always have needle 
sharp Spines or Spikes projecting from the Sur 
face. These spines are a source of danger to 
those handling the material. 
A principal object of this invention is to pro 

vide a simple and efficient method of producing 
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fit in producing shot from alloys of the “Stellite' 
type comprising 15% to 40% chromium; tung 
sten, molybdenum or mixtures thereof in a pro 
portion between 4% and 40%; carbon in a pro 
portion up to about 3.5%; with or without vana 
dium in a proportion up to about 10%; remainder 
cobalt which may be partially replaced by iron 
or nickel or both. 

Fig. 1 illustrates typical shapes which are pro 
duced when attempts are made to shot an alloy 
containing a large proportion of chromium by 
ordinary methods. 

Fig. 2 illustrates the satisfactory shot produced 
from an alloy of similar chromium content when 
aluminum is present within the limits of the in 
vention. 

Fig. 3 illustrates the effect of too much alumi 
num on the shapes of shot of alloy otherwise sim 

solid and otherwise satisfactory shot from alloys 
containing a large proportion of chromium. 
The manner in which this and other objects are 
attained by the invention will be apparent from 
the following description and drawing. 
In accordance with the present invention, shot 

which are solid, regular in shape, and predomi 
nantly free from spines and spikes are manu 
factured in a simple nanner from alloys contain 
ing not only a substantial proportion of chro 
mium but also a small proportion of aluminum, 
the aluminum being present in a proportion Suff 
cient to impart good "shotting' characteristics 
to the alloy but insufficient to affect detrimental 
ly other desirable properties of the alloy. The 
aluminum is suitably present in a proportion be 
tween 0.02% and 0.80%, preferably between 
0.10% and 0.25%, of the alloy. 
The invention is advantageous in the produc 

tion of solid and otherwise satisfactory shot from 
alloys containing chromium in excess of 5%, with 
or without one or more metals of the group con 
sisting of tungsten, molybdenum, and vanadium 
in a proportion up to about 40%, carbon in a pro 
portion up to about 3.5%; remainder metal of 
the iron group consisting of iron, Cobalt, nickel 
and mixtures thereof. It is of particular bene 

30 

40 

50 

ilar in composition to that shown in Figs. 1 and 2. 
Fig. 4 is a sectional view of an apparatus suit 

able for producing shot from a molten alloy. 
Fig. 5 is a sectional view of a modified form 

of the apparatus shown in Fig. 4. 
A simple and inexpensive procedure which I 

prefer for "shotting” the alloy and which I have 
found to produce shot of excellent characteris 
tics is to pour the molten chromium alloy con 
taining aluminum within the limits specified 
above, in a thin, uniform stream into water or 
other Suitable quenching liquid. In a specific in 
stance, about 0.12% aluminum was added to a 
molten chromium-tungsten-cobalt alloy contain 
ing about 30% chromium, 6% tungsten, re 
mainder mostly cobalt. The aluminum was 
added at or near the end of the heat to mini 
mize the loss of aluminum by oxidation. As illus 
trated in Fig. 4, the molten alloy T was then 
poured in a uniform stream from a crucible f4 
into a container 3 containing water , from a 
height about one inch above the surface of the 
water , sufficient depth and volume of water 

being employed to form the molten alloy 7 
into shot 2 and to chill the shot 2 thoroughly 
before they reached the bottom of the container 
3. In "shotting” the alloy in this manner, the 
temperature of the molten alloy 7 and the dis 
tance through which it falls before striking the 
water are important factors in determining 
the shape of the product or shot 2, and usually 
must be determined empirically. 
In an alternative procedure, illustrated in Fig. 

5, the molten alloy fill containing aluminum 
within the limits specified above may be poured 
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through a refractory container 5 having a plu 
rality of openings f6 in the bottom thereof. The 



2 
inolten alloy is caused to flow by gravity 
through the openings S, thereby forming SeV 
eral uniform streams of said alloy which, upon 
subsequent introduction into the Water A. are 
formed into shot 2. 
Shot produced in either of the foregoing Ways, 

when aluminum is present in the alloy within 
the limits of this invention, are similar to those 
illustrated in Fig. 2. Such shot are solid, regular 
in shape, and are free from Sharp spines 0 
spikes such as those which characterize the shot 
produced from a chronium alloy containing no 
aluminum (illustrated by Fig. ) or from a chro 
nium alloy containing a larger proportion of 
aluminum than that within the invention (illus 
rated by Fig. 3). 
The addition of aluminum to chromium alloys 

in accordance with the invention is particularly 
advantageous in manufacturing shot from wear 
resistant cobalt-chromium-tungsten alloys of the 
“Stellite' type. However, the invention is also 
applicable to the manufacture of shot from other 
alloys containing a large proportion of chro 
nium. 
The invention is not limited to the particular 

methods herein disclosed for 'shotting' the 
molten alloy. The molten alloy may be poured 
through a single opening or plurality of openings 
and may be rapidly cooled in any Suitable me 
dium. It seems probable that the aluminum ex 
erts a beneficial effect on the Surface tension 
characteristics of the alloy so that, regardless 
of the method of pouring and chilling employed, 
the alloy tends to form regular well-shaped 
pelletS or spheroids. 

5 

0. 

20 

30 

2,257,878 
claim: 

... in the method of producing shot by drop 
ping into a cooling fluid a stream of molten al 
loy of iron group (the group consisting of iron, 
cooalt, and nickel) metal with 5% to 40% chro 
inium which promotes the formation of unde 
sirable, sharp spines on the shot, the improve 
Enent which comprises adding to the Said molten 
alloy to be dropped between 0.02% and 0.8% 
aluminum which counteracts the Spine-promot 
ing effect of the chromium. 

2. In the method of producing shot by drop 
ping into a cooling fluid a stream of molten al 
loy of iron group (the group consisting of iron, 
cobalt, and nickel) metal with at least one metal 
of the group consisting of tungsten and molyb 
denum in an aggregate percentage between 4% 
and 40%, and with between 5% and 40% chro 
mium which promotes the formation of unde 
sirable, sharp spines on the shot, the improve 
ment which comprises adding to the said molten 
alloy to be dropped between 0.1% and 0.25% 
aluminum which prevents the formation of said 
spines. 

3. Smooth, spine-free dropped shot composed 
of an alloy consisting substantially of iron group 
(the group consisting of iron, cobalt, and nickel) 
metal, at least one metal of the group consist 
ing of tungsten and molybdenum in an aggre 
gate percentage between 4% and 40%; between 
i5% and 40% chronium which imparts sharp 
spines to dropped shot; and between 0.1% and 
0.8% aluminum which counteracts the effect of 
chromium in imparting said sharp spines, 
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