
Tackling Slag Inclusions in Ductile Iron 
Castings with Precision Cored Wire Injection 

Techniques 
In the world of metallurgy and foundry engineering, ductile iron continues to be a preferred 
material due to its strength, ductility, and cost-effectiveness. However, like any casting 
material, ductile iron isn’t immune to defects. One of the most persistent and 
quality-impacting issues is Slag Inclusion. These unwanted non-metallic intrusions can 
significantly reduce mechanical properties and lead to premature failure in service. 

Fortunately, Cored Wire Injection Techniques offer a modern, precise, and efficient solution 
aimed at Eliminating Slag Inclusion Defects of Ductile Iron Castings — improving both 
the quality and reliability of the final components. 

 

What Are Slag Inclusions? 
Slag Inclusions are trapped impurities that appear in the final metal casting as non-metallic 
particles or streaks. They typically consist of oxides, sulfides, or silicates and occur when 
slag — formed during melting and alloying — is not effectively removed or prevented from 
entering the mold. 

In ductile iron, slag inclusions compromise: 
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● Surface finish 
● Mechanical strength 
● Machinability 
● Internal integrity 

These defects can lead to rework, scrap, or worse — in-service failure of components in 
critical industries such as automotive, infrastructure, and energy. 

Why Traditional Methods Fall Short 
Most foundries rely on manual or semi-automated practices to deal with slag. This includes: 

● Skimming slag off the melt surface 
● Using ceramic filters 
● Optimizing pouring techniques 

While these steps help, they do not fully address the Internal Sources of Slag generated 
during alloy treatment or Nodularization (the process of adding magnesium to create ductile 
iron). Manual methods often lack precision and repeatability — leading to inconsistent 
results. 

This is where Cored Wire Injection provides a game-changing advantage. 

Introduction to Cored Wire Injection 
Cored Wire Injection is a metallurgical treatment method where a thin steel sheath — filled 
with specific alloying or treatment materials — is injected directly into the molten metal using 
a wire feeding machine. 

For ductile iron, cored wires can contain elements like: 

● Magnesium (Mg) 
● Calcium (Ca) 
● Rare earths 
● Desulfurizers or deoxidizers 

This technique allows for deep, controlled addition of treatment elements into the melt, 
minimizing oxidation, turbulence, and surface reactions — which are key contributors to slag 
formation. 

How Cored Wire Injection Tackles Slag Inclusions 
Here’s how cored wire injection specifically addresses the problem of slag in ductile iron 
castings: 

1. Controlled Reaction Environment 
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Injection allows alloying elements (like magnesium) to be released at the right depth and 
temperature, minimizing violent surface reactions that lead to slag formation. 

2. Reduced Magnesium Fade 

Magnesium is volatile and prone to oxidation. Cored wire injection improves its recovery rate 
and reduces the formation of excess oxide slag, which would otherwise get trapped in the 
casting. 

3. Cleaner Melt Chemistry 

By using deoxidizers and desulfurizing agents in the cored wire — including Ferro Silicon 
Magnesium compositions — impurities like sulfur and oxygen are chemically neutralized or 
floated out during treatment. 

4. Less Handling, Less Contamination 

Since the wire is injected directly, it reduces manual handling and external exposure — two 
sources of slag-forming contamination. 

Process Benefits for Foundries 
Foundries that adopt cored wire technology can expect: 

● Improved casting cleanliness: Fewer inclusions mean better surface finish and 
integrity. 

● Higher mechanical properties: Clean metal yields stronger, more reliable 
components. 

● Reduced rejection rates: Slag-related scrap is a major cost; minimizing it improves 
yield. 

● Consistent nodularity: Stable magnesium treatment leads to uniform 
microstructure. 

● Better machinability: Inclusions often cause tool wear; clean castings extend tool 
life. 

Practical Considerations for Implementation 
Adopting cored wire injection isn't plug-and-play. Here are some key considerations: 

a. Equipment Investment 

Foundries will need a wire feeding machine and proper lance setup. Though the initial cost is 
higher, ROI comes quickly via reduced rework and scrap. 

b. Wire Composition Selection 

https://www.ferrosiliconmagnesium.com/
https://www.ferrosiliconmagnesium.com/


Choose wire composition based on your specific metallurgy and treatment needs. For 
example, Mg-Ca wire may offer benefits for desulfurization and nodularity. 

c. Operator Training 

Even with automation, skilled operators must monitor the melt and wire feed to ensure 
proper treatment and safety.  

d. Treatment Station Layout 

The location and design of the wire injection station can impact effectiveness. Ensure 
minimal turbulence and allow for safe gas venting. 

Case Study: Results from a Medium-Scale Foundry 
A medium-scale automotive casting foundry switched to cored wire injection for their ductile 
iron production. Prior to implementation, they faced: 

● 7–9% rejection rate due to slag and porosity 
● Inconsistent nodularity in larger castings 
● Frequent tool damage during machining 

Post-Implementation, they observed: 

● Reduction in slag inclusions by 80% 
● Rejection rates fell to under 2% 
● Improved mechanical consistency and machinability 

The return on investment was achieved within 6 months due to higher throughput and 
reduced scrap. 

Conclusion: Cored Wire Injection Is the Future of Clean 
Ductile Iron 
Slag inclusions may seem like a small defect, but their impact on performance and 
profitability is massive. Cored wire injection offers a highly controllable, precise, and effective 
way to tackle these inclusions at their source. 

With cleaner melts, higher yield, and better casting performance, this technique is fast 
becoming the standard in quality-focused foundries. If your ductile iron castings are suffering 
from inconsistent quality or high rejection rates due to slag, it’s time to look at Precision 
Cored Wire Injection as a powerful solution. 

Key Takeaways 
● Slag inclusions are a major quality issue in ductile iron castings 
● Traditional slag removal methods are often inadequate 



● Cored wire injection allows deep, controlled alloying with reduced oxidation 
● This method greatly increases casting dependability and melt cleanliness. 
● Foundries benefit from reduced scrap, better machinability, and more consistent 

product quality 

Have questions about implementing cored wire injection in your foundry? For advice and 
product recommendations specific to your operation, get in touch with our team of 
metallurgical experts. 

#CoredWireInjection, #FerroSiliconMagnesium, 
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