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The present invention relates to a method for 

fabricating wire drawing dides from powdered 
materials. 
A wire drawing die usually comprises a central 

5 portion called the nib which is supported in a 
relatively heavy surrounding band of metal called 
the die-holder. Heretofore if the nib was made 
of cemented tungsten carbide or like material it 
Was customary first to form the nib into a de 

10 sired exterior shape by pressing a powdered mix 
ture of a refractory carbide and binder element : 
therefor, for example about 94% tungsten car 
bide and 6% cobalt, in a steel mold and under 
pressure of , about 20-30, tons per square inch. 

l5 The exterior shape of the pressed material was 
made i slightly conical to, permit easy removal 
from the mold. The shaped mass was sintered 
together at a temperature of about 900° C. for 
one-half hour to give it sufficient strength to 

20 permit handling. An opening was then drilled 
along the axis of the nib. The latter operation 
Was accomplished by means of steel twist drills. 
Since cemented carbide is very hard material, 
even When sintered at a temperature as low as 

25 900° C., the drilling operation was slow and the 
drills lost their edge quickly thereby necessitating 
frequent resharpening. 

After the drilling operation the nib was usually 
sintered in a hydrogen atmosphere for about 1% 

30 hours at 1400° C. This latter treatment formed 
the nib into an extremely hard product ready to 
be mounted in the die-holder. The latter was 
provided with a central opening of slightly 
greater diameter than the nib, the lower part of 

S5 the opening being contracted to form a ledge or 
Support for the nib. The nib was placed on the 
ledge and surrounded by a quantity of copper 
Sufficient to substantially fill the gap between the 
nib and holder. The die was then placed in a 

40 hydrogen furnace and heated to about 1100° C. 
to braze the nib to the die-holder. Thereafter 
the die was removed from the furnace and placed 
in a lapping machine. By means of a mixture 
of abrasive materials and oils and the use of 

45 forming tools having suitable angles, the axial 
Opening through the die was gradually . Worm 
away to a shape suitable for wire drawing pur 
poses. 
The prior process of manufacturing cemented 

50 carbide dies is a long one and must be carried 
out by experienced operators having special skill 
since the dimensions and contour of the opening 
through the die must be minutely accurate. Fur 
thermore, it is not unusual to wear out several 

55 forming tools in providing the proper shaped 

(C. 76-107) 
opening through each die, the forming tools 
usually being made of relatively soft material 
Such as irôn. 

It is one of the objects of the present invention 
to provide a simple, cheap and efficient process 
for manufacturing wire drawing dies from pow 
dered materials and particularly from powdered 
materials consisting of a refractory carbide and 
a binder metal therefor. Other objects of the 
invention will appear hereinafter. 
The novel features which "are characteristic of 

the present invention are set forth with particu 
larity in the appended claims. The invention. 
itSelf however Will best be understood from ref 
erence to the following specification when con 
sidered in connection with the accompanying 
drawing in which Fig. 1 represents a view partly 
in section and partly in elevation of an apparatus 
whereby my invention may be carried into effect; 
Fig. 2 is a view partly in section and partly in elle 
vation of a portion of the mold disclosed in Fig. 1; , 

* Fig. 3 is a cross sectional view of a wire drawing 
die formed in accordance with the present inven 
tion; Fig. 4 is a cross sectional view of a modifica 
tion of a portion of the apparatus disclosed in 
Fig. 2. Fig. 5 is a perspective view partly broken 
away of a modified form of apparatus which may 
be employed in carrying out my invention, while 
Figs. 6, 7, 8 and 9 are cross sectional views of a 
portion of a carbon mold disclosing successive 
steps employed in manufacturing both a die 
holder and die nib from powdered materials. 

Referring more particularly to the drawing, I 
have indicated at 10 and II a. pair of graphite 
blocks each provided with cooperating semi-cir 
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cular openings extending longitudinally there 
through to provide a cylindrical opening adapted 
to accommodate a mold designated as a whole by 
the numeral 12. The mold 2 comprises a hollow 
cylindrical metal die-holder 13 and a hollow 
graphite cylinder f4 the external and internal 
diameters of which are equal respectively to the 
external and internal diameters of the die-holder: 
3. A graphite plug or core member 5 closes 
the lower portion of the die-holder 3. The core 
5 is provided with a stem 6 which is curved 
adjacent its lower end to have the exact contour 
of the opening desired in the die nib. Stem 16 
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is long enough to extend completely through the 
die-holder 3 and is enlarged at its lower end to 
provide a short cylindrical portion 7 having sub 
stantially the same diameter as the internal di 
ameter of the die-holder 3. 
In fabricating the die nib, the die-holder | 3, 

graphite cylinder 4 and core 5 are assembled as 
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similar to that desired in the finished die nib. 
Powdered material 35, which may be a mixture of 
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tungsten carbide and cobalt or other suitable 
material, is now inserted on top of plug 33 and 
around stem 34 and a plunger 36 inserted in the 
graphite cylinder 25. The assembled cylinders 
and die-holder and powdered material are then 
placed within the mold 24 and pressure applied 
to the plunger 36 while the powdered material 35 
is simultaneously heated to its sintering temper 
ature by means of current supplied through the 
terminals 3 and 32. W 
When the die-holder is made from powdered 

material, it is not only possible to carry Out the 
manufacturing operation quickly and efficiently 
but there is an added advantage in that the die 
holder may be made from combinations of vari 
ous powdered materials which will provide a die 
holder having substantially the same coefficient 
of expansion as the nib portion of the die. For 
example, a die-holder consisting of molybdenum 
and tungsten may be employed with a die mib 
having a composition of about 87% tungsten 
carbide and 13% cobalt, or a composition of 94% 
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45 
formed exactly so that very little lapping is 
necessary to prepare the die for wire , drawing 
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tungsten carbide and 6% cobalt. The 13% cobalt 
composition has a coefficient of expansion slightly 
higher than that of molybdenum while the 6% 
cobalt composition has a coefficient slightly be 
low that of molybdenum. - The addition to the 
molybdenum of a suitable amount of tungsten 
powder, which has a coefficient of expansion 
below either of the above compositions of tung 
sten carbide and cobalt, would give any desired 
coefficient between these two extremes. This is 
particularly important since the die nib may 
crack at the boundary betwen the nib and die 
holder unless the coefficient of expansion of 
the two are substantially identical. 
A die made in accordance with my process has 

several advantages, for example a great saving 
may be effected in the time required to make the 
die due to the elimination of many operations 
heretofore necessary in the fabrication of 
cemented carbide Wire drawing dies. Further 
more the sangular contour of the die nib may be 

Operations. The hole through the nib is exactly 
concentric and coaxial with the holder and the 
nib is made an integral part of the holder so that 
copper brazing or shrinking. is not necessary. . 
Moreover, the nib does not require a supporting 
ledge on the holder since it is integrally joined 
to the latter member. 
What I claim as new and desire to secure by 

Letters Patent of the United States, is: 
1. The method of forming a wire drawing die 

comprising a die holder and nib which comprises 
compressing the powdered ingredients compris 
ing said nib within said die holder and between 
a plunger and a non-metallic plug while said 
ingredients are heated to their sintering temper 
ature, said plug being provided with a central 
non-metallic stem extending through said die 
holder and having substantially the contour de 
sired in the finished nib and removing said plug 
and stem. * . 

3 
2. The method of forming a wire drawing die 

comprising a die holder and nib which comprises 
compressing the powdered ingredients compris 
ing said nib within sald die holder and between a 
plunger and a non-metallic plug while said in 
gredients are heated to their sintering temper 
ature, said plug being provided with a central 
non-metallic stem extending through said die 
holder and having substantially the contour de 
sired in the finished nib and removing said plug 
and stem, said powdered ingredients consisting 
substantially of a refractory i carbide and a 
cementing metal therefor, said cementing metal 
havding a lower melting point than said carbide. 

3. The method of forming a wire drawing die 
comprising a die-holder and nib which comprises 
inserting within a die-holder of uniform internal 
diameter a non-metallic core provided with a 
stem having substantially the contour desired in 
the finished nib, said core serving as a closure 
member for one end of the die-holder and press 
ing a powdered composition positioned within 
said die-holder and around said stem while said 
composition is heated at a temperature above 
1000° C. v 

4. The method of forming a wire drawing die 
comprising a holder having a bore of substan 
tially uniform diameter and a nib portion which 
comprises positioning a non-metallic plug in one. 
end of said bore to form a closure therefor, said 
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plug being provided with an upwardly extending . 
stem having substantially the contour desired 
in the finished nib, placing powdered material 
within said bore and on said plug, applying pres 
sure to said powdered material, heating the 
pressed "material to its sintering temperature, 
and removing said plug from the sintered nib. 

5. The method of forming a wire drawing die 
comprising a holder having a bore of substan 
tially uniform diameter and a nib portion which 
comprises positioning a non-metallic plug in one 
end of said bore to form a closure therefor, said 
plug being provided with an upwardly extending 
stem having substantially the contour desired in 
the finished nib, placing powdered material with 
in said bore and on said plug, heating said holder . 
and powdered material to an elevated temper 
ature, simultaneously applying, pressure to the 
powdered material only to thereby weld it to said 
holder, and then removing said plug. 

6. The method of forming a wire drawing dile 
comprising a molybdenum holder having a bore 
of uniform diameter and a cemented carbide nib 
portion which comprises positioning a non 
metallic plug in one end of said bore to form a 
closure therefor, said plug being provided with 
an upwardly extending stem having substantially 
the contour desired in the finished nib, placing 
mixed i powdered ingredients , comprising said 
cemented carbide nib within said bore and on 
said plug, simultaneously applying heat . and 
pressure to said mixed powdered ingredients to 
simultaneously sinter. the mixture and weld it to 
said holder, and removing said plug from the 
sintered mib, 
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