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wire, which is quickly melted off in the puddle. Because this 
process is not “arc” dependent, it is not impacted by the 
same factors that impact an arc, such as speed and surface 
contamination. The result is that the process can be  
operated at higher speeds resulting in thinner layers, with 
less heat input, and therefore, less impact dimensionally or 
metallurgically to a part.

Because of these characteristics, laser hot wire cladding 
has a lower dilution rate compared to other arc welding 
processes. Where other arc processes of similar deposition 
rates (GMAW or GTAW) have the dilution rates as high as 
30 percent, laser hot wire cladding is similar to laser  
powder which is often in the little as 5 to 10 percent.

Powder laser cladding also offers many advantages over 
traditional arc welding methods. With laser powder  
cladding, all of the energy to heat and melt the powder  
and the substrate is coming from the laser. By using laser 
hot wire cladding with the same laser powder, some of  
the energy is coming from the resistance heating of the 
wire, which means you can melt the same amount of  
material faster. 

Working with powder has many drawbacks. For instance, 
because most cladding processes feed the powder into 
the laser beam, a certain amount – typically around 10% – 
does not go into the puddle and therefore is wasted. So if 
you are using 100,000 lbs. of powder a year at $20.00/lb. 
and losing approximately 10% of it, that’s $200,000 of  
lost revenue.

How to know if it’s right for your application
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OVERVIEW
While there are many welding processes you can utilize for 
cladding and hardfacing, not all are ideal for the deposition 
of large amounts of material where minimal heat and  
dilution are needed. The more common arc processes, 
such as gas tungsten arc welding (GTAW) or gas metal arc 
welding (GMAW), often require multiple layers to reach the 
proper chemistry and tend to deposit thicker layers with 
more heat input. To address these issues of arc  
processing, laser cladding with powder has been  
accepted; however, it has lower deposition rates and high 
“overspray” (material that does not stick to the clad). All 
of these approaches mean an increase in the total time it 
takes to complete the cladding process. By increasing the 
depositing rate while minimizing the amount of  
material needed to achieve the correct chemistry could 
save hundreds or thousands of pounds of clad material 
and result in significant cost savings for a company. A 
process that addresses these conditions is laser hot wire 
cladding, which may be a process worth considering if you 
clad large areas on an annual basis and would like to  
increase your production rate while minimizing your  
material costs. This white paper will focus on the  
advantages of laser hot wire cladding over other welding 
processes, outline the cost savings potential, and explain 
how to know if it’s the right process for your application.

Why Laser Hot Wire Cladding Over Traditional Welding?
Laser hot wire cladding is a welding process that  
combines a preheated wire with a laser beam, and offers 
many benefits over traditional clad/hardface welding  
processes. It’s ideal for corrosion and wear resistance, 
when you have a very detailed part or when exact  
chemistry specifications need to be met. It’s also ideal 
if you have a situation where you require a metallurgi-
cal bond capable of handling strain that will not result in 
spallation of the coating.

Laser hot wire cladding provides high volume  
deposition rates with high travel speed and minimal heat 
input. However, unlike the DC or AC hot wire systems used 
in GTAW, which can easily reach a state where the heat 
wire will break into an arc, the Power Wave® power supply 
monitors the condition of the hot wire and suppresses 
any sustained arcing maximizing the temperature of the 
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HOW TO LEARN MORE
To find out more about the advantages of laser hot wire 
cladding and if it’s the right process for your application, 
call 888.935.3878 or visit www.lincolnelectric.com. 

ABOUT LINCOLN ELECTRIC 
Lincoln Electric is the world leader in the design,  
development and manufacture of arc welding products, 
robotic arc welding systems, plasma and oxyfuel cutting 
equipment and has a leading global position in the brazing 
and soldering alloys market. Headquartered in Cleveland, 
Ohio, Lincoln has 45 manufacturing locations, including  
operations and joint ventures in 19 countries and a  
worldwide network of distributors and sales offices  
covering more than 160 countries. For more information 
about Lincoln Electric and its products and services, visit  
www.lincolnelectric.com.

How Laser Hot Wire Cladding Can Save Time And Money
In many applications, cladding is done with either a  
stainless alloy or a nickel alloy using GTAW, but this process 
often requires multiple layers to achieve the correct  
chemistry and is a very 
low deposition process. 
Because laser hot wire 
cladding can deposit lower 
dilution material at two to 
three times the speed of 
GTAW, you may be able to 
clad larger areas using less 
material than what is  
possible by GTAW. Simple 
studies show that this 
could decrease the cladding 
cost per area by as much as 
fifty percent over GTAW.

Another potential application for laser hot wire cladding is 
for the repair/refurbishment of damaged or worn,  
high-value parts. Many industrial parts wear or are  
damaged in a very select area doing normal operation. 
Often these structures have tight dimensional tolerances 
and/or very specific metallurgical requirements. Many 
times as these areas are damaged, the parts are just 
replaced. With the low heat/low dilution/high deposition 
characteristics of laser hot wire cladding, it may be very 
economical to repair these high-value parts at a fraction of 
the cost of replacing. Also, by selecting the right material to 
clad, it may be possible to increase the life of the part over 
the un-clad part achieving improved performance. This can 
be a way of decreasing the costs of operations for a piece 
of machinery.

CONCLUSION
Laser hot wire cladding is best for high volume deposition 
(lbs./hour vs. oz./hour) and on parts that require precise 
repair with minimal heat input. Only a very thin layer of 
material is used producing a strong metallurgical bond with 
the base metal, for corrosion, wear and/or repair purposes. 
While the capital cost may be higher for the laser hot wire 
cladding process, cost savings can occur through increased 
productivity, material savings, and/or lifecycle cost  
reduction on high-value parts. Economic models indicate 
that some return on investments can be less than  
one year.

ADVANTAGES OF HOT WIRE LASER CLADDING

•  Less material required due to low dilution
•  Greater deposition rates
•  Minimal heat input
•  Low distortion
•  No wasted consumables material


