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1. 

3,279,005 
METHOD OF EFFECTING THE SOLDEFICATION 

OF METALS UNDER GASEOUS PRESSURE 
Werner Wehmeyer, Essen, Germany, assignor to Schloe 

mann Aktiengesellschaft, Dusseldorf, Germany 
Filed Sept. 2, 1964, Ser. No. 393,931 

Claims priority, application Germany, Sept. 10, 1963, 
Sch. 33,847 

3 Claims. (CI. 22-200) 

It is known that metal, when it is cast and more or 
less rapidly solidified, acquires, owing to the shrinkage 
process upon cooling, cavities which can no longer be 
filled up by sucking in metal, kept as fluid as possible right 
to the end of the solidification process, from the rises or 
the lost heads. 

It is likewise known that these contraction cavities, 
also known as shrink holes, can be obviated if the metal, 
in a liquid or semi-solidified condition, is subjected to 
pressure, and is kept under a constant pressure until the 
moment of complete solidification, as described in Ger 
man patent specification No. 159,118, of February 18, 
1903. In the process set forth in that specification, a 
constant low pressure is passed by way of a tube, from a 
pressure-gas storage, into the chill-mould filled with metal 
and closed, and this pressure connection is maintained 
during the solidification process. 

Furthermore, by publication in “Stahl und Eisen,º 81 
(August 17, 1961), 17, page 1146/48, a process is known 
in which steel, in a semi-solidified condition, is kept in 
moulds, which are cooled with water, on hydraulic presses, 
by the upper part of the mould, under a constant pressure 
of from 6 to 10 kilogrammes per square millimetre, until 
the solidification of the steel is completed. The steel 
casting thus obtained is free from shrink holes and gas 
bubbles, has a very dense or compact texture, and higher 
tensile strength, elastic limit, extension and notch impact 
strength than rolled material of the same analysis. Whilst 
the first-mentioned process works only with a low pres 
sure, which is too small to yield any improvement of 
texture, the pressures employed with this second process 
are sufficient to improve the texture. 

This latter process has however the disadvantage that 
a large number of presses and cooled moulds have to be 
set up if a large number of castings, say from 60 to 120 
castings per hour, are to be produced. The number of 
presses and chill-moulds increases moreover with the wall 
thickness, the cross-sectional area and the weight of the 
castings, because these factors determine the solidification 
time. The expenditure for so many presses influences the 
economy of the process. 

It is the object of the present invention, with the 
same number of cooled moulds that is required for a high 
output, but with a set of only from two to five relatively 
small presses, to ensure the economy of a process which 
delivers finished castings that are solidified under a high 
and constant pressure. 

For this purpose the invention starts from the process 
mentioned at the outset for obtaining the solidification of 
metals under gaseous pressure. 
The process according to the invention consists in 

obtaining the desired gaseous pressure within the casting 
mould by the rise of pressure of an inert gas forced into 
the closed mould under a high pressure, owing to it being 
heated by the heat contained in the liquid or semi-liquid 
metal located in the casting mould, or by a supplementary 
supply of electrically generated heat. 
To ensure the correct dimensions of the casting, and to 

obviate deformation of the casting moulds under the 
raised internal pressure, and to keep the moulds fluidtight, 
according to a further development of the invention the 
casting moulds employed for the process of the invention, 
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2 
before the production of the internal pressure, are sub 
jected to an external pre-stressing pressure exceeding the 
internal pressure. This is advantageously effected by 
Wedging against correspondingly strong casings and 
frames. This appropriate apparatus must be so con 
structed that it can be very quickly actuated. 

According to a still further development of the inven 
tion the gas employed is argon gas, since this does not 
enter into any combination with metals or any other 
Substance. On account of the high price of the gas it is 
preferably employed repeatedly. It is circulated through 
storage reservoirs and compression plants. 

It is frequently of interest to determine in advanc 
the speed of solidification of the ingot, and it may also be 
of interest to let the solidification of the ingot proceed 
in a definite direction, for instance only from the cylin 
drical periphery and from the core. This can be attained, 
according to yet another development of the invention, by 
coating the casting mould, at individual surfaces of the 
mould, with pieces of cast metal or other fireproof ma 
terial. If for example moulded pieces of fireproof ma 
terial are placed on the bottom of the mould, and also, 
after the filling of the mould, upon the upper surface of 
the liquid, hardly any cooling at all takes place from the 
bottom and from the top. 

For carrying out the process, therefore, a pressure 
container without any mechanical devices for producing 
or increasing the internal pressure is preferably employed. 
This distinguishes the mould according to the invention 
from the more expensive moulds that are described in de 
tail in the abovementioned publication in “Stahl und 
Eisen.” 

Further details of the invention will be gathered from 
the following description, and from the accompanying 
drawings, in which: 
FIGURE 1 shows a casting mould according to the 

invention in longitudinal sectional elevation; 
FIGURE 2, a half section on the line I-II in FIG 

URE 1; 
FIGURE 3, a half-section on the line III-III in FIG 

URE 1; 
FIGURE 4, a view of the casting mould after it has 

been clamped in a frame shown in section; and 
FIGURE 5 is subdivided into detail FIGURES a tos 

illustrating the various positions which the appliances 
necessary for carrying out the process assume in suc 
cession. w 

According to FIGURE 1, a bottom plate 1 is placed 
upon an under-plate 3 provided with wheels 2. The bot 
tom plate has an inner recess 4, into which a filling-piece 
5 is inserted. The bottom plate also has a cylindrical re 
cess 6, into which the copper inner jacket 7 of the casting 
mould is placed. From FIGURES 2 and 3 the shape of 
the copper inner jacket 7 can be recognized. It has four 
positions 8 of quite small wall thickness. The recesses 
hereby arising in the jacket 7 are filled up by wedges 9 
of approximately triangular cross section. The inner 
jacket 7, which forms the core of the mould, is supported 
upon a core-stud 10, of steel. In it are inserted cooling 
elements 11, with bores for cooling water, which have a 
connection to a cooling-water pipe 12 in the under-plate 
3, and open into the atmosphere at 13. The core 7 is ex 
ternally cylindrical, but internally frusto-conical, the core 
stud 10 having a correspondingly frusto-conical shape. 
The outer wall of the casting mould is formed by a two 
part copper wall 14, with butt joints 15. The copper wall 
is internally and externally cylindrical, and is supported 
against a two-part steel jacket 16, the parts of which 
meet one another at the butt joint 17, the flanges 18 of 
which are held together by means of screw bolts 19. The 
steel jacket 16 is bolted to the bottom plate 1 at 50, and 
is provided with cooling elements 20, with bores for the 
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I claim: 
1. A method for the solidification of metal under 

gaseous pressure in a casting mold, comprising the steps 
of: pouring the molten metal to be solidified into the 
casting mold, covering the molten metal in the casting 
mold with a thermally insulating layer, closing the mold, 
forcing inert gas under high pressure into the casting 
mold above the thermally insulating layer, and heating 
the inert gas in the casting mold by means of an elec 
trically generated source of heat. 

2. A method for the solidification of metal under 
gaseous pressure as claimed in claim 1, the electrically 
generated source of heat being an arc for condenser dis 
charge. 

3. A method for the solidification of metal under 

0 

6 
gaseous pressure as claimed in claim 1, the inert gas em 
ployed being argon. 
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