
Understanding the Basics: What Sets 
Iron and Steel Castings Apart?  
When engineers and procurement teams face a critical material decision 

for a new component, the conversation almost always comes down to one 

question: iron or steel? Both are foundational to modern manufacturing, 

and both have earned their place across heavy industries worldwide. But 

choosing the right one can mean the difference between a component that 

performs flawlessly for decades and one that fails under operational 

stress.  

This blog breaks down the key differences between iron casting and steel 

casting — covering processes, material properties, advantages, 

limitations, and where each truly excels in industrial applications.  

  

At their core, both iron and steel are iron-carbon alloys — but it’s the carbon 

content and alloying elements that define their behavior in casting and in 

service.  

Cast iron typically contains 2% to 4% carbon, along with silicon. This higher 

carbon content gives it exceptional fluidity when molten, making it highly 

suitable for complex mold geometries. Iron castings are known for their rigidity, 

excellent compressive strength, and superior vibration damping — 

characteristics that make them a preferred choice in heavy-duty applications.  

Steel, on the other hand, contains less than 2% carbon. While this makes steel 

more challenging to cast due to its higher melting point and lower fluidity, it 

results in a material that is significantly tougher, more ductile, and better suited 

for high-impact environments. When stainless steel casting is involved, 

chromium and nickel additions further enhance corrosion resistance, expanding 

the application range considerably.  

  

The Casting Process: How Each 
Material is Handled  
Iron Casting Process  
The process at a cast iron foundry begins with melting pig iron, scrap iron, and 

alloying elements in a cupola or electric induction furnace. The molten metal is 



then poured into sand molds, shell molds, or permanent molds depending on 

the required finish and volume.  

Because iron flows freely at casting temperatures, it fills intricate mold cavities 

with minimal effort — a major advantage for producing complex geometries with 

tight detail. After solidification and cooling, iron castings are shaken out 

of molds, cleaned, and inspected before finishing operations such as grinding or 

machining.  

Gray iron, ductile iron, white iron, and malleable iron are the main variants 

produced at an iron foundry. Each offers a different balance of hardness, 

toughness, and machinability depending on how the carbon is structured within 

the material, especially when producing custom iron castings for specific 

industrial requirements.  

  

Steel Casting Process  
Steel casting follows a broadly similar path but demands tighter process control. 

At a steel casting foundry, electric arc furnaces or induction furnaces melt steel 

scrap or alloys to temperatures typically exceeding 1,600°C. The higher melting 

point and lower fluidity require more carefully designed gating systems and 

risers to prevent shrinkage defects.  

After pouring and solidification, steel castings go through rigorous heat 

treatment — normalizing, annealing, or quenching and tempering — to achieve 

the required mechanical properties. When producing stainless steel casting, 

precise chemistry control is critical to ensure chromium carbide precipitation is 

avoided, which can compromise corrosion resistance.  

Custom steel casting is especially valuable when near-net-shape components 

are needed in low-to-medium volumes — avoiding the tooling costs associated 

with forgings or fabricated weldments.  
 


