
 

Weld Overlay: An In-Depth Look 

What is Weld Overlay? 

Weld overlay, often referred to as cladding, is a process utilized in welding to enhance 
the surface properties of a substrate material. This technique involves applying a layer 
of one material on top of another, typically to improve resistance to wear, corrosion, or 
heat. The overlay is achieved through welding methods, allowing for the combination of 
different material characteristics to meet specific operational demands. 

Applications of Weld Overlay 

Weld overlay is widely used across various industries, including: 

• Oil and Gas: Used in pipelines and components exposed to corrosive 
environments, weld overlay enhances resistance to corrosion and extends the 
lifespan of critical assets. 

• Power Generation: In power plants, overlay techniques are often used on 
components that face extreme thermal and mechanical stresses, such as turbine 
blades and boiler tubes. 

• Mining and Heavy Machinery: Due to its wear-resistant properties, weld overlay 
is applied to equipment subjected to abrasive conditions, prolonging equipment 
life and reducing maintenance costs. 

• Marine Engineering: In marine applications, overlay is utilized to combat 
corrosion from seawater and improve the durability of ship hulls and other 
exposed structures. 

The Weld Overlay Process 

1. Material Selection: The first step is selecting the base material (substrate) and 
the overlay material. The choice depends on the application, desired properties, 
cost, and compatibility between materials. 

2. Preparation: Surface preparation is crucial for effective bonding. This involves 
cleaning the substrate to remove any contaminants, such as oil, rust, or dirt, and 
may include grinding or blasting the surface. 

3. Welding Method: Common welding techniques for overlays include: 
o GTAW (Gas Tungsten Arc Welding): Offers a high level of control and is 

ideal for thin overlays. 
o GMAW (Gas Metal Arc Welding): Suitable for thicker overlays and can be 

more productive. 
o SMAW (Shielded Metal Arc Welding): Often used for thicker sections and 

is easier to implement in the field. 
o SAW (Submerged Arc Welding): Effective for large-scale applications and 

thick sections due to its high deposition rate. 



 

4. Weld Overlay Execution: The overlay is applied in layers, building up the desired 
thickness. Care is taken to ensure proper heat input to avoid distorting the 
substrate and to achieve the desired metallurgical properties in the overlay. 

5. Post-Weld Treatment: After welding, the overlay may require post-weld heat 
treatment to relieve residual stresses and improve the microstructure. 
Additionally, machining or grinding may be done to attain a specific thickness or 
surface finish. 

Advantages of Weld Overlay 

• Enhanced Corrosion Resistance: By applying a corrosion-resistant material, 
components can withstand harsh environmental conditions, significantly 
extending their service life. 

• Improved Wear Resistance: Hardfacing overlays can drastically increase 
hardness and wear resistance, ideal for components subject to abrasion. 

• Cost Efficiency: Rather than replacing entire components made from expensive 
materials, weld overlay allows for economically upgrading existing equipment. 

• Versatility: Suitable for a wide range of applications and materials, weld overlay 
can be tailored to specific requirements through material selection and process 
parameters. 

Considerations and Challenges 

While weld overlay offers many benefits, there are also challenges: 

• Thermal Cycling Effects: The differential thermal expansion between the base 
and overlay materials can lead to cracking and delamination over time. 

• Selection of Materials: The compatibility of the overlay and substrate must be 
carefully considered to avoid issues such as poor bonding or different rates of 
thermal expansion. 

• Skill and Expertise Required: Successful weld overlay requires experienced 
welders and precise control over welding parameters—training and skill 
development are critical. 

 

 

 

 

 

 

 



 

Weld Overlay on mining equipment   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Weld Overlay around pipe 



 

 

 

Weld Overlay inside a mechanical component 


