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- Be 1t known that ‘I, KaRru SOHROTER, a

- citizen- of the ‘German Realm, residing at
. Lichtenberg, near Berlin, Germany, have-in-

s ,
 in Hard-Metal Alloys and the Processes of

vented certainheéw and useful Improvements

" Making Same, of which the following is &

10

~ which i$.particularly suitable for making

15

specification. 7 o .

My inv’entiq’? relates to hard metal alloys:
More particularly, it relates to alloyed tung-
stic.carbide which alloy is suitable for mak-
ing working implements.of various sorts and

hones.’

- known alloys primarily by consisting of a

g0

an auxiliary metal of a considerably lower
melting point as, for instance, iron, cobalt
or nickel, in quantities up to a maximum of

~ 10-per cent. A tungstic metal thus consti-

/28

..~ ‘To make the new allo

.30

- carbide containing from 3 to 10 per cent car- "
: Ié%ni ‘together with an auxiliary inetal in-a
. Iinety led £ . .
- the limits specified; and to-heat this body to

._’i 365.

A;.'i. occurs ‘at temperatures ‘which lie in- the
neithorhob_d ‘of 1000 degreés below the .
T 40

- auxilia

tutes the predominating element amounting

' " to dt least 80 per cent of the total content
-of ‘the alloy.. The new alloy is not inferior
“in respect to hardness to the known tingstic .

carbide alloys and is quite. considerably su-

- perior to these for. strength. TR
8,1t is advantageous.

to press into a body of pulverized:tungstic

divided state and in a quantity within

sintering "‘temperature. - The éffect” of the
, “metal is to’ reduce the sintering
point of the body to such an extent that it

me

“-..going method is considerably cheaper, easier

" and simpler'than the methods used hereto-.
.:fore in.the prior methods and a temperature
_ . of abouit 2500 degrees must be.obtained. .
45 - Aiother object 0f my ‘invention‘is that’
- inasmuch ‘as the hody may be pressed:
sintered in a manner well known, it i8: pos-
_-sible to make the-body into any desired form .
such’ as is' obtained only” with great’ diffi-

50

| stic powder from the gas phase; or by mix<’

culty when other processesareused. - -
- Ifipaking the new alloy; pulverized tung--:
" sticegrbide ; 1

can be used.agithe main materia

carbirizing tung
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The aloy of my invention differs from -

-may be found between 1500, and 1600 de-:9

ing point of the pure carbide. - Thefore- " v ) v
“bide of tungsten, the cirbon content of which
‘ranges from 8 to 10% of the tungsten, said ./

-2, A hard metal alloy comprising

"HARD-METAL ALLOY AND THE PROCESS OF MAKING SAME.

ing the tungstic powder with caerna' The 55 .
carbon may .be of soot, sugar of carbon,
graphite and the like. A carbon content of .

T per cént has proved especially favorable, :

but it can be varied from 3 to 10 per cent.” .-
A metal which can be reduced by hydro- 60 -
gen and which has a considerably lower .~
melting point than‘the tungstic éarbide is
suitable for use as the auxiliary metal, for
example, iron, cobalt or nickel. Thesemetals -
may be 1n a finely divided form. The tem- 65 -
perature at which the sintering occurs is..
affected by the quaptity of the admixed aux-
iliary metal, which can be made as high as
10 per cent of the alloy. For instance, én: " .

, *admixture of 5 per cent cobalt has proved 70 -
tungstic carbide with a carbon content of .
-from 4 to 10 per.cent, in combination with

particularly favorable in which case a very -
hard and exceedingly compact. product is
produced. Instead of using a single aux-’ "
iliary metal as those named in the foregoing, - -
two or several of the auxiliary metals may 75 .
be added tosthe tungstic powder in which - -
case the auxiliary. metals can be taken -in

-any suitable ratio to each. other, but they .

must not, all told, make up more than 10. -
per cent of the total qkl)lgntity of the-alloy. 80
The sintering of the bodies, which bodies = .

. are.formed for .instance by hydraulic pres- -

sure, can be effected by heating them im-a. =
protective atmosphere such as an atmosphere "
of hydrogen, nitrogen, argon, illuminating 85"
gas, carbonic ‘oxide, or an admixture of such .-

‘gases, or the sintering can be effected by em-

bedding the bodies in carbon, graphite and-
the like. Suitable - sintering - temperature: . .

grees C. - - S T TR
 What I claim as new and desire to secure -

by Letters Patent of the United States, is: -

“ 1. A hard metal alloy comprising a ‘car-: .

alloy having, in addition, a metal.of a con--.

--siderably dower melting: point than the car-'.

bide, said metal forming not'more tha

10% . -
of the tungsten content. i 100

0 _ : ra‘,‘_.f_ .
bide of tungsten, the carbon content of which *

.ranges fiom-3 to 10% of the tungsten; said-
. alloy having a metal of the iren group, the. - .

latter forming: hot more. than 10%" of the

>

tungsten content.

8. A hard metal alloy comprising a car- .

105

bide of tungsten, the carbon content of which. - -



ranges from 3 to 10% of the tungsten, sa1d

alloy having iron, the latter forming nqti

more than 10% of the tungsten content.

4. The method of making an alloy of a
carbide of tungsten and a metal which con-
sists in bringing together a pulverized tung-

_ sten carbide and a quantity of finely divided

‘10
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metal, mixing said materials and pressing

them into forms and heating the forms to

sintering temperature.

5. The method of making an alloy of a
carbide of tungsten and a metal which con-
sists in bringing together a pulvemzed ‘tung-
sten carbide, said carbide having a carbon
content within the ranges of from;3 to 10%,

i 549,615

and a quantlty of finely divided metal, said
“metal not exceeding 10% of the tungsten
constituent, mixing said materials and press-
ing them into forms and heatmg the :torms
to sintering témperature.

6. A hard metal alloy consisting of a mix-
ture of tungsten carbide and a metal with a
melting point considerably lower than that
of the" calblde, the proportions of the tung-
sten carbon and of the metal being respec-
tively not more than 80% of tungsten, 10%
of carbon and 10% of the metal. ‘

‘In witness whereof, I have hereunto set
my hand thls 8th day of October, 1923.

KARL SCHROTER
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