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This invention relates to tools consisting of 
hard metal alloys produced by sintering and 
has for its object to simplify and improve the 
manufacture of such tools. 

5 As a matter of fact, in most cases one does 
not succeed in bringing such tools into the de 
sired final shape by pressing and sintering 
alone. Reducing operations, such as filing, 
grinding, or the like, are usually necessary, 

10 this being difficult owing to the hardness of 
the tools and entailing besides a wear of the 
working tools whereby the costs of manufac 
ture are very much increased. 

In order to obtain the final shape of the 
io tool more easily, the invention provides the 

following method. 
At first, there are made by the application 

of pressure from a mixture of hard metal car 
bide powders having a melting point above 

20 2000 C., such as tungsten carbide, and softer 
powders, such as cobalt, nickel or iron, solid 
bodies of a shape corresponding approximate 
ly to the desired final shape of said tools. 
These solid bodies are then submitted to a pre 25 liminary sintering at a temperature of about 
700 to 1100 degrees C. which depends on the 
contents of softer additional metal powders. 
With an addition of 5 per cent of cobalt to a 
tungsten monocarbide, it has for instance 

30 proved to be advantageous to maintain the 
temperature at about 900 degrees C. during 
the preliminary sintering. The preliminarily 
sintered bodies are thereupon brought into 
a shape corresponding as much as possible to 

35 the desired final shape of said tools by work 
ing them with reducing tools such as files, 
emery stones or the like. It is possible to 
carry out this treatment without any consid 
erable difficulties since the bodies possess only 
a low strength in the said preliminarily sin 
tered condition. In succession to this treat 
ment, the bodies have imparted to them the 
highest possible hardness by sintering at 
higher temperatures. This sintering at a high 

45 temperature likewise governs itself by the 
contents of softer additional metals. It lies 
as a rule between 1300 and 1600 degrees C. 
preferably at about 1400 degrees C. In case 
it is not possible to give the bodies the desired 

50 final shape already by the treatment carried 

40 

out between the two heating stages, there is 
still executed after the sintering at high tem 
perature a finishing treatment designed to re 
move from the bodies any small projections, 
burrs or the like still existing on them. 

Claims: 
1. The method of making tools from hard 

metal alloys which consists in forming solid 
bodies from a mixture of very hard metal 
carbide powders having a melting point above 
2000° C. and soft metal powders by the appli 
cation of pressure, sintering these solid bodies 
at a temperature from 700 to 1100 degrees C., 
bringing them into a shape approximating 
the desired final shape of said tools by work 
ing them with reducing tools, and thereupon 
subjecting them to a sintering at a tempera 
ture higher than 1100 degrees C. 

2. The method of making tools from hard 
metal alloys which consists in forming solid 
bodies from a mixture of very hard metal 
carbide powders having a melting point above 
2000°C. and soft metal powders by the ap 
plication of pressure, sintering these solid 
bodies at a temperature from 700 to 1100 de 
grees C. bringing them into a shape approxi 
mating the desired final shape of said tools 
by working them with ER: sinter ing them at a temperature higher than 1100 
degrees C., and thereupon subjecting them to 
a finishing treatment for smoothing them. 

3. The method of making tools from hard 
metal alloys which consists in forming solid 

60 

65 

70 

75 

80 

bodies from a mixture of very hard metal 
carbide powders having a melting point above 
2000°C. and soft metal powders by the ap 
plication of pressure, sintering these solid 
bodies at a temperature of about 900 degrees 
C., bringing then into a shape approximat 
ing the desired final shape of said tools by 
working them with reducing tools and there upon Eiji them to a sintering at a tem 
perature higher than 1100 degrees C. 

4. The method of making tools from hard 
metal alloys which consists in forming solid 
bodies from a mixture of tungsten carbide 
powder and softer metal powders by the ap plication of pressure, sintering these solid 
bodies at a temperature from 700 to 1100 de 
grees C., bringing them into a shape approxi 
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mating the desired final shape of said tools 
by working them with redueing tools, and 
thereupon subjecting them to a sintering at a 
temperature higher than 1100 degrees C. 

5. The method of making tools from hard 
metal alloys which consists in forming solid 
bodies from a mixture of tungsten carbide 
powder and cobalt powder by the application 
of pressure, sintering these solid bodies at a 
temperature of 900 degrees C., bringing them 
into a shape approximating the desired final 
shape of said tools by working them with re 
ducing tools, and thereupon subjecting them 
to a sintering at a temperature higher than 
1100 degrees C. 

6. The method of making tools from hard 
metal alloys which consists in forming solid 
bodies from a mixture of tungsten carbide 
powder and powders of one or more metals 
of the iron group, by the application of pres 
sure, sintering these solid bodies at a tem 
perature from 700 to 1100 degrees.C., bring 
ing them into a shape approximating the de 
sired final shape of said tools y working 
them with reducing tools, and thereupon sub 
jecting them to a sintering at a temperature 
higher than 1100 degrees . 
The foregoing specification signed at Ber 

lin, Germany, this second day of July, 1926. 
KARL SCHROTER. 


