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DURABILITY OF TUNGSTEN-COBALT CARBIDE ALLOY' 

P.D. Shnyrev 

The productivity, reliability, and life of machines and mech- 

anisms depend on the durability of the materials.  The wear of 

materials is determined by several interrelated parameters of the 

composition, structure and the mechanical properties of the alloys 

which come in contact during friction.  The results '.f studying 

the wear of solid alloys of tungsten-cobalt carbides in a medium 

of liquid nitrogen are described in the study [2]'.  These results 

give an indication of the interrelationship between the magnitude 

of wear and their mechanical properties (hardness). 

This article discusses the relative durability of alloys pre- 

viously studied i.2] with a differing content of cobalt and a dif- 

ferent average grain diameter of the tungsten carbide.  In the 

former case, the cobalt content in the alloys changed from *l to 

20!*.  In the latter case, tests were conducted on alloys with 6% 

kobalt of very fine grained, fine, normal, and large grained series 

(VK60M, VK6M, VK6, VK6B), with grain diameters of the carbide 

phase of 1.27; 2.0; 2.35 and 2.5^1 v  respectively.  The wear was 

determined in the form of volumetric wear, and the relative dura- 

bility was determined as the ratio of the standard wear magnitude 

to the wear of the «ample being studied with the same friction 

methods.  The alloy VK6 was used as the standard. 

"Numbers in the margin indicate original pagination of foreign text, 

1 

RBMmim '-■'fi '■ i v  p «wnwEwawwp»*» 



N! 

i '. 

Co.vol.^ 

Figure 1.  Relative durability 
of WC—Co alloys of differing 
composition (a).  Relative dur- 
ability of VK6 alloys with dif- 
ferent average dimensions of 
the tungsten carbide grains (b). 

Figure l,a presents a dia- 

gram showing the dependence of 

the relative durability of solid 

alloys on the cobalt content. 

The relative durability decrease:: 

with an increase in the cobalt 

content, in the alloys (within 

the limits of the experiment) 

approximately according to an 
-k' x exponential law E = Ege    , 

where k is the constant, and x 

is the volumetric content of 

cobalt. 

The studies performed show that in the case of friction in a 

medium of liquid nitrogen the durability of the solid alloys depends 

greatly on their composition.  Qualitatively similar results were 

obtained in study [1J in the case of abrasive wear of tungsten 

solid alloys in a medium of air.  Thus, data on the durability of  /112 

alloys of differing compositions reflect the principles governing 

abrasive wear of solid alloys. 

Figure l,b gives a diagram showing the results of experiments 

which investigated the influence upon durability of average dimen- 

sions of the grains of tungsten carbide.  The durability decreased 

with an increase in the average grain dimensions of the carbide 

phase in the range of grain dimensions investigated,1.27-2.5^ 

microns.  The data obtained show that the structure, particularly 

the average dimensions of grains of the carbide phase, has a 

great influence upon the durability of tungsten-cobalt carbide 

alloys, along with the content of cobalt (Figure l,a).  Based on 

these data, it may be concluded that the ability of fine-grained 

alloys to resist wear in the case of low temperature friction is 

higher than that of large grained alloys.  Thus, it may be seen 
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from the diagram in Figure 1 ,b that a two-fold increase in the 

grain size (from 1.27 to Z.'i'l microns) leads to a three-fold reduc- 

tion in the magnitude of the alloy durability (under the given 

friction conditions)- 

It has been established as a result of this study that the 

durability of solid alloys in a medium of liquid nitrogen depends 

essentially both on the composition of the solid alloys of the 

tungsten-cobalt carbides as well as on the dimensions of the car- 

bide phase grains in the VK6 alloy. 
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