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Metal Spray Coating

Rebuilding your 
worn-out machines

Who am I? 
Atef Badr 

 Mechanical Engineer, with a 
specialization in the field of 
metals welding repairs and 
application of techniques to 
combat metals wear and failure.



What is Metal Spray Coating?

• Metal spray coating, is a technique 
used to improve or restore the surface 
properties of a material. by increasing 
resistance to wear, corrosion, and 
heat.

Global Market Value 

• Market size was valued at USD 10.25 
Billion in 2022.

• Projected to reach USD 17.1 Billion 
by 2031.

• Growing at a CAGR of 7.12% during 
the forecast period (2023-2031).

According to a new report by 
IMIR Market Research



How is it works?

• It's coating process consisting of a heat source and a coating material melted into 
droplets that are sprayed at a high velocity. 

• The coating material can be a powder, or wire.
• The coating material heated to a molten or semi-molten state and accelerated 

towards substrates in the form of micrometer-size particles.

Techniques Are Used

• Thermal flam Spray. 
• Arc Spray.
• Plasma Transferred Arc.
• High Velocity Oxygen Fuel (HVOF).
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Thermal Fusing Spray 

• The powder is introduced into the 
torch flame and sprayed in a 
semi-molten state onto the 
preheated part, for fusion. 

• Bonding is achieved by diffusion 
of the alloys into the base metal.



Thermal cold Spray 

•  The spraying material undergoes 
neither fusion nor melting during the 
procedure.

• These «cold» processes mean that the 
part should not exceed about 150°C 
during coating 

• The flame heats the Ceramic powder 
particles and propels the droplets 
towards the substrate forming a dense 
coating with good bonding properties.



Metallurgical bonding with no dilution
A: Deposit , B: Diffusion zone, C: Base metal

Thicker coatings capabilities Homogeneous and pore free coatings

Advantages 



Advantages 

Internal Lance is the solution where access 
is a problem.

Portable equipment 

Techniques Are Used

• Thermal flam Spray. 
• Arc Spray.
• Plasma Transferred Arc.
• High Velocity Oxygen Fuel (HVOF).



Arc Spray 

Involves two consumable metal wires that are fed into an arc gun. When the wires 
meet, an electric arc melts the material, and compressed air sprays the molten 
material onto the surface. 



Applications of arc sprayed coatings

• Large structures, e.g. bridges, lamp 
posts and offshore structures, which 
are given corrosion protecting zinc 
and aluminum coatings.

• Rebuilding of machines components 
(journals, bearings, shafts, exhaust 
systems).

Techniques Are Used

• Thermal flam Spray. 
• Arc Spray.
• Plasma Transferred Arc PTA.
• High Velocity Oxygen Fuel (HVOF).



• Plasma is focused while forced through 
the heat resistant anode, causing a 
considerable increase of the arc density, 
energy and temperature. 

• The filler alloy in powder form is 
conveyed into the plasma arc column 
where a shielding gas protects the weld 
pool from the atmosphere. 

Plasma Transferred Arc PTA.

Applications of Plasma Transferred Arc PTA.



Techniques Are Used

• Thermal flam Spray. 
• Arc Spray.
• Plasma Transferred Arc PTA.
• High Velocity Oxygen Fuel (HVOF).

• Uses a high-speed flame to melt the 
coating material and a supersonic nozzle 
to spray it onto the substrate. HVOF 
coatings are extremely dense and strong, 
making them ideal for applications 
requiring high wear resistance.

• HVOF can produce coatings with very low 
porosity (less than 1%), and thicknesses 
that can range from 20 microns to several 
millimeters

High Velocity Oxygen Fuel (HVOF).



Case Study 



Protection coating for 
Cooling Duct of Steel plant  











Positive Feedback from the Client 
After 3 times of original life time  

HVOF coating for Gate Valve 













Contact me 

http://us.123rf.com/400wm/400/400/pzaxe/pzaxe1104/pzaxe110400109/9402248-terrestrial-globe-formed-by-corrosion-stains-on-metal.jpgAny Questions? 


