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This invention relates to metal-working tools, 
and refers more particularly to tools of the type 
used in working or deforming hot metal, for ex 
ample piercing points, hot-forming dies and the 
like. For conciseness the invention will be de 
scribed with particular reference to metal-pierc 
ing tools. 
a In the manufacture of seamless steel tubing 
and tubular articles such as shells and the like, 
a hole is formed in a hot steel billet by forcing a 
piercing point into the billet, usually along the 
central longitudinal axis of the billet. The tem 
perature of the billet is high, and the pressure 
required to force the piercing point through the 
hot metal is heavy. The piercing point is thus 
subjected to extremely rigorous conditions, and 
its life is quite short, failure usually occurring 
because of severe wear or cracking. 
Attempts to provide piercing points having 

reasonably long life in service have been made 
but have generally been unsuccessful. One pro- - 
posal, that piercing points be hard-faced with the 
well known wear-resisting cobalt-chromium 
tungsten alloys generally used for hard-facing 
articles subjected to severe conditions of wear, 
proved especially disappointing, points hard-faced 
with these alloys failing after a short time by 
cracking and partial loss of the surface layer of 
alloy. . 

It is the principal object of this inventionto 
provide metal working tools of the type used in 
working or deforming hot metal and subjected to 
pressure, such as piercing points, which have a 
longer life in service than those tools heretofore 
known and used. ~ g 

This object is achieved by the invention which 
comprises a metal-working tool having a surface 
composed of a nickel-base alloy containing molyb 
denum and chromium and is based on the dis 
covery that a tool having such a surface has a 
life several times longer than the life of other 
tools used in the same service. This discovery is 
surprising because the alloy used, developed and 
long used for resistance to corrosion by acids, has 
never been considered as having the properties 
required of wear-resistant materials. 
In the accompanying drawing the single ?gure 

is an elevational view of a speci?c type of tool 
embodying the invention, part being broken away. 
Although the tool of the invention may be com 

posed wholly of the nickel-base alloy, for reasons 
of economy it is preferred that the body of the 
tool be composed of a cheaper metal and that a 
layer of the alloy be deposited on the wearing 
surfaces of the tool, suitably by welding. The 

single ?gure of the drawing illustrates the appli 
cation of the invention to a piercing point P. The 

\' body of the point P is composed of steel, and its - 
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wearing surfaces are protected by a layer of a 
nickel-molybdenum alloy deposited thereon. 
The alloy surface of the tool of the invention 

is composed of a nickel-base alloy containing 5% 
to 25% molybdenum, 10% to 30% chromium, 
about 0.1% to 1.5% carbon, the remainder prinn 
cipally nickel. The alloy may, and preferably 
does, contain up to about 10% tungsten, and iron 
may be present as a diluent up to about 35% of 
the alloy, but the nickel content should exceed 
30%. A composition that, has given excellent 
results. is 15% to 18% molybdenum, 13% to 16% 
chromium. 4% to 6% tungsten, 5% to 8% iron, 
0.1% to 0.2% carbon, and the remainder nickel. 
The nickel content is most desirably at least 55% 
and between about 55% and 60%. For most pur 
poses the molybdenum content should be at least 
10%, the chromium content'not exceeding about 
20% of the alloy. _ 
In manufacturing the tool of the invention a 

tool body is preferably made of a plain carbon or 
low alloy tool steel, and protective layers of the 
nickel-base alloy are formed on the wearing sur 
faces of the tool by fusion-deposition welding 
using either oxy-acetylene or electric welding . 
methods. A preferred method of forming the 
protective layers is metallic arc welding. Only a 
relatively thin layer of the alloy need be applied. 
In welding, a welding rod having a composition 
within the ranges defined‘ above is used. The 
deposit produced from theiwelding rod may differ 
somewhat in composition from the composition 
of the rod due to dilution of the weld metal with 
base metal, but care should be taken to avoid un» 
necessary dilution of the deposited weld metal. A ‘ 
The weld-deposited metal is usually machined or 
ground to desired dimensions. 

Tests of the tool of the invention have proved 
it to have several times the’ life of other tools 
used ‘in the same service. As a speci?c illustra 
tion both of its serviceability and of its construc 
tion, the following example is given. 
A water-cooled piercing point 31/6 inches in 

diameter and 25 inches long composed of a steel 
recommended for use in hot working metals was 
provided with a protective layer of a nickel-base 
alloy deposited by metallic arc welding from a 
welding electrode composed of a nickel-base alloy 
having a composition within the preferred ranges 
above de?ned. The pointed end of the tool was 
covered with a protective layer for a distance of 
8 inches from its tip, the layer being‘ about I‘; 



2 
inch thick except at the tip where a deposit about 
% inch thick was formed. The tool so prepared 
was then used for piercing shells in accordance 
with standard commercial practice. After the 
tool had been used to pierce 420 shells, it was 
examined and found to be still usable without 
repair whereas substantially identical tools not 
provided with a protective layer were badly worn 
after piercing only 80 shells. 
From this example it is evident that tools hav 

ing surfaces composed of the nickel-molybdenum 
chromium alloy described have several times the 
life of similar tools having unprotected surfaces. 
The particular alloy used in the invention has 

been known and widely used for many years in 
applications where advantage is taken of its ex 
cellent resistance to corrosion. However, because 
of its relative softness and low malleability and 
ductility and because it is workable only with dif 
?culty it has never been advocated for use as a 
wear-resistant material. That it acts so well as 
a protective layer in the extreme service encoun 
tered by the tools of the invention, conditions so 
severe that the commonly-used special wear-re 
sistant alloys fail, is most surprising. 
Although speci?c details of construction of a 

speci?c tool have been given herein, such details 
are for illustration merely and the invention is 
not limited either to such details or to speci?c 
types of tools, but is generally applicable to tools 
used for working hot metal while the tools are 
subjected to pressure. 

I claim: - 
1. A metal-working tool having a wearing sur 

face composed of a nickel-base alloy containing 
5% to 25% molybdenum, 10% to 30% chromium, 
the remainder principally nickel, the nickel con 
tent being about 55% to 60%. 
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2. A metal-working tool having a wearing sur 

face composed of a nickel-base alloy containing 
10% to 25% molybdenum, 10% to 30% chromium, 
an e?ective amount up to 10% tungsten, 0.1% to 
1.5% carbon, the remainder substantially all 
nickel and iron, the nickel content being more 
than 30% and iron being present as a diluent in 
an amount up to 35%. 

3. A metal-working tool at least the wearing 
surfaces of which are composed of an alloy con 
taining 15% to 18% molybdenum, 13% to 16% 
chromium, 5% to 8% iron, 4% to 6% tungsten, 
and 0.1% to 0.2% carbon, the remainder sub 
stantially all nickel, the nickel content being about 
55% to 60% of the alloy. 

4. A tool for deforming hot metal, said tool 
having a steel body portion and a protective layer, 
on at least its wearing surfaces, of an alloy con 
taining 15% to 18% molybdenum, 13% to 16% 
chromium, 5% to 8% iron, 4% to 6% tungsten, 
and'0.l% to 0.2% carbon, the remainder sub 
stantially all nickel, the nickel content being about 
55% to 60% of the alloy. 4 

5. A tool for deforming hot metal, said tool 
having a wearing surface composed of anickel 
base alloy containing 5% to 25% molybdenum, 
10% to 30% chromium, the remainder substan 
tially all nickel. ' 

6. A tool for deforming hot metal, said tool 
having a steel body portion and a protective layer, 
on at least its wearing surface, of an alloy con 
taining 10% to 25% molybdenum, 10% to 30% 
chromium, an effective amount up to 10% tung 
sten, 0.1% to 1.5% carbon, the remainder sub— 
stantially all nickel and iron, the nickel content 
being more than 30% and iron being present as 
a diluent in an amount up to 35% . 
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