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it has been well known, that cemented carbides can be 
Welded in inert-gas-atmosphere either with or without 
admixes of auxiliary metals; this process has proved espe 
cially Successful in built-up-welding for making tools 
With cutting-edges. In this process also rods, containing 
cemented-carbides can be used as admixes. 
As far as preparing of wear-resistant surfaces is con 

certed, this method only could be applied for relatively 
Small Surfaces, i.e. surfaces of but a few square-cm., 
armor-platings on greater surfaces being sensible towards 
crack-formation and being likely to chip off if exposed 
to impact-stresses. 

This invention deals with an improvement of that well 
known process, enabling armor-plating of greater surfaces, 
especially of round pieces entirely homogeneously, with 
out any crack-formation involved. 

Experiments have shown, that the auxiliary metal used 
for preparing admixes of sintered-carbides is very im 
portant. The auxiliary metal used for those admixes is 
supposed to contain 5-100% Ni, 0-95% Fe and/or 
0.30% Cr. 
Thus this invention relates to a process of preparing 

hard and wear-resistant surfaces by built-up-arc-welding 
in inert gas-atmospheres, whereas admixes of sintered 
carbides are used, which primarily consists of tungsten 
carbides which may be combined with other cemented 
carbides and of 5-30% auxiliary metal; this process is 
characterized by the fact, that the auxiliary metal used 
for armor-plating great surfaces, which are sensible to 
Wards crack-formation, especially for armor-plating 
round pieces, consists of 5-100% Ni, 0-95% Fe and/or 
0-30% Cr, besides unavoidable impurities. 

Besides tungsten-carbide, which is supposed to be the 
main component, its percentage being supposed to ex 
ceed 50%, carbides of molybdenum, chromium, tantalum, 
niobium, titanium, Zirconium and similar can also be 
used. 
The auxiliary metal either can be pure nickel-powder 

or nickel-powder mixed with powdered iron or chromium; 
this auxiliary metal is added to the powdered mixture, 
which is to be sintered and to be pressed for preparing 
the admix. 

Powdered austenitic Cr-Ni-steel, however, also can 
be applied as auxiliary metal. 
Admixes preferably are made in the usual manner: the 

powdered mixture, consisting of cemented carbides and 
binding-metal is mixed with an organic binding-agreant, 
such as synthetic resin; this mixture is extruded to rods, 
which subsequently are sintered at temperatures ranging 
between 900 and 1300 C. 
Welding-rods consisting of 85% WC and 15% Ni for 
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instance have been used for armor-plating rings for wire 
rod-guides according to the process suggested by this 
invention. No wear could be observed on those rings 
after 478 hours' running-time. However rings, armor 
plated with hardened punching-tool-steel, containing 13% 
chroniuin and 2% carbon already have become com 
pletely worn out and therefore unable for use, after 334 
hours if exposed to the same amount of stress. 

If cobalt and/or iron are used as binding-metals the 
resistance towards wear will be presumably reduced by 
at least 20% under comparable conditions. 

if admixes as suggested by this invention are used for 
welding in inert atmospheres, hardnesses ranging between 
64 and 67 Rockwell-units are achieved. The favourable 
effect of binding-metals added to those admixes evidently 
is die to formation of a viscous transition-zone between 
the admix and the basic material. This enables continu 
ous building up of thicker layers without any crack-forma 
tion involved during argon arc-welding. Those layers 
can have thicknesses ranging between 4 and 6 mm. It 
is also possible to apply several layers by built-up-welding 
without any crack-formation involved. 
Those admixes as specified by the invention besides have 

proved especially advantageous owing to the fact, that in 
argon-arc-welding hardnesses ranging between 64 and 67 
RC inmediately can be achieved, whereas hardnesses of 
about 52 RC only are achieved, with the same welding 
process, if sintered carbides, such as WC is used with Co 
and/or Fe as binding-metal. 
What we claim is: 
1. A process of hard facing by shielded arc welding 

employing a hard facing sintered rod produced by mold 
ing and sintering at a temperature of 900-1300° C. an 
admixture of powdered materials comprising a major por 
tion of hard metal carbides and 5% to 30% of a cobalt 
free alloy consisting essentially of a metal selected from 
the group consisting of nickel, iron and chromium and 
inixtures thereof, at east 5% nickel being present in the 
alloy and less than 30% chronium being present in the 
alloy and an organic synthetic resin as a binding agent. 

2. The process of claim 1 wherein the hard metal 
carbide is tungsten carbide. 
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