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CLAIMS 
 

1. A downhole tool, comprising: 

a body having a composition;  

a layer of hydrophobic material metallurgically bonded to a surface of the body, the layer 

of hydrophobic material comprising a discontinuous phase comprising molybdenum boride and a 

first continuous phase comprising a cobalt-chromium metal binder, the discontinuous phase 

constituting between about 40.0 weight percent and about 80.0 weight percent of the layer of 

hydrophobic material, wherein the cobalt-chromium comprises between about 62.0 weight 

percent and about 68.0 weight percent cobalt and between about 32.0 weight percent and about 

38.0 weight percent chromium; and 

an interface between the layer of hydrophobic material and the body comprising 

molybdenum boride dispersed within a second continuous phase, the second continuous phase 

comprising the cobalt-chromium and the composition of the body, wherein the composition of 

the body is different from the composition of the cobalt-chromium, wherein the interface exhibits 

a gradient of the composition of the cobalt-chromium and comprises a higher weight percent of 

the cobalt-chromium proximate the layer of hydrophobic material than proximate the body, 

wherein the interface exhibits a gradient of the composition of the body and comprises a higher 

weight percent of the composition of the body proximate the body than proximate the layer of 

hydrophobic material.    

 

2. The downhole tool of claim 1, wherein the first continuous phase constitutes 

between about 20.0 weight percent and about 60.0 weight percent of the layer of hydrophobic 

material.   

 

3. The downhole tool of claim 1, wherein the layer of hydrophobic material has a 

thickness of between about 3 µm and about 1,500 µm. 

 

4. The downhole tool of claim 1, wherein the interface between the layer of 

hydrophobic material and the body comprises a gradient of the molybdenum boride, portions of 

the interface distal from the body including a higher amount of the molybdenum boride than 

portions of the interface directly proximate the body. 
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5. The downhole tool of claim 1, wherein the second continuous phase comprises up 

to about ten weight percent of the material of the body.  

 

6. The downhole tool of claim 1, wherein the layer of hydrophobic material 

comprises a higher liquidus temperature than the composition of the body. 

 

7. The downhole tool of claim 1, wherein the body comprises a component of a 

downhole tool selected from the group consisting of a drill bit, a core bit, an expandable bit, an 

eccentric bit, a bicenter bit, a fixed blade reamer, an expandable reamer, a stabilizer, an artificial 

lift valve, a tooth of a drill bit, a cutting structure of a drill bit, a subsurface safety valve, a sensor 

tool, a drill collar, casing, liner, a downhole motor, a rotor, a stator, a sensor plate, a bit sub, and 

equipment, assemblies, and components for downhole completion, production, maintenance, and 

remediation.    

 

8. A method for forming a downhole tool, the method comprising: 

forming a body of a downhole tool, the body having a composition; 

forming a layer of hydrophobic material metallurgically bonded to a surface of the body, the 

layer of hydrophobic material comprising a discontinuous phase comprising molybdenum 

boride dispersed within a first continuous phase comprising a cobalt-chromium metal 

binder over the body of the downhole tool, wherein forming the layer of hydrophobic 

material comprises forming the molybdenum boride to constitute between about 40.0 

weight percent and about 80.0 weight percent of the layer of hydrophobic material, 

wherein the cobalt-chromium comprises between about 62.0 weight percent and about 

68.0 weight percent cobalt and between about 32.0 weight percent and about 38.0 weight 

percent chromium; and 

forming an interface between the layer of hydrophobic material and the body, the interface 

comprising the molybdenum boride dispersed within a second continuous phase, the 

second continuous phase comprising the cobalt-chromium and the composition of the 

body, wherein the composition of the body is different from the composition of the 

cobalt-chromium, wherein the interface exhibits a gradient of the composition of the 
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cobalt-chromium and comprises a higher weight percent of the cobalt-chromium 

proximate the layer of hydrophobic material than proximate the body, wherein the 

interface exhibits a gradient of the composition of the body and comprises a higher 

weight percent of the composition of the body proximate the body than proximate the 

layer of hydrophobic material. 

 

9. The method of claim 8, wherein forming a layer of hydrophobic material 

comprises forming the layer of hydrophobic material by at least one of HVAF, HVOF, LVOF, 

and SHVOF. 

 

10. The method of claim 9, further comprising heating the layer of hydrophobic 

material to above a liquidus temperature of the first continuous phase comprising the metal 

binder. 

 

11. The method of claim 8, wherein forming a layer of hydrophobic material 

comprising a discontinuous phase comprising molybdenum boride dispersed within a first 

continuous phase comprising a cobalt-chromium metal binder over the body comprises forming 

the layer of hydrophobic material over the body by at least one of plasma transferred arc 

welding, laser deposition welding, and oxyacetylene welding. 

 

12. The downhole tool of claim 1, wherein the first continuous phase further 

comprises nickel.  

 

13. The downhole tool of claim 1, wherein the first continuous phase consists 

essentially of cobalt and chromium. 

 

14. The downhole tool of claim 1, wherein the layer of hydrophobic material exhibits 

an Ra surface roughness of between about 60 µin and about 150 µin.  

 

15. The downhole tool of claim 1, wherein the layer of hydrophobic material exhibits 

a Vickers microhardness HV0.3 of at least about 2,000 HV0.3.  
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16. The downhole tool of claim 1, wherein the layer of hydrophobic material exhibits 

a bond strength to the body between about 10,000 psi and about 20,000 psi. 


