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Slag inclusions are a primary source of scrap and rework in iron foundries. These
non-metallic impurities weaken castings, ruin surfaces, and increase costs.
Understanding the specific defects they cause is the first step to eliminating them.

Here are the three most common and costly casting defects directly caused by
slag, along with a focused strategy to prevent them.

Defect 1: Slag Holes (Slag Inclusions) on the
Casting Surface
What it looks like: Irregular, often dark-colored cavities or holes visible on the
upper surfaces or cope areas of the casting. Upon removal, they may contain
glassy or crystalline slag material.
How slag causes it: During pouring, slag floating on the metal surface enters the
mold cavity. It is then trapped against the mold wall as the metal solidifies, burning
into the casting surface and creating a void.
How to Prevent It:

1. Effective Skimming: Aggressively and properly skim the ladle before pouring to
remove surface slag.

2. Design for Separation: Use pouring basins and runner systems with built-in slag
traps (like whirl gates or skim gates) that leverage centrifugal force to separate
slag.

3. The Final Barrier: Install a high-temperature filter mesh at the entrance to the
sprue. This acts as a physical sieve, capturing any remaining slag that escapes
skimming before it can enter the mold cavity.
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Defect 2: Subsurface Slag Inclusions
(Shrinkage-like Defects)
What it looks like: Irregular voids located just beneath the machining surface, often
discovered during machining. They can be confused with shrinkage porosity but
are typically lined with darker, oxidized material.
How slag causes it: Dense, semi-solid slag droplets are carried into the mold with
the metal stream. They sink slightly in the molten pool and are enveloped by
solidifying metal, trapped below the surface where they disrupt the structure.
How to Prevent It:

1. Control Pouring Turbulence: High, turbulent pours break up slag into finer
droplets that are harder to separate. Use systems that promote a smooth,
laminar fill.

2. Enhance Ladle Lining & Practice: Use cleaner, more stable ladle linings and
avoid practices that erode refractory material into the melt.

3. Implement In-Stream Filtration: A filter mesh placed in the gating system is the
most direct solution. It captures these dense slag droplets in the flow, preventing
them from ever reaching the casting cavity, regardless of their weight.

Defect 3: Slag-Related Machining Defects
(Hard Spots & Tool Wear)
What it looks like: Catastrophic tool wear or breakage during machining. When
examined, the machined surface may reveal hard, abrasive spots or microscopic
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inclusions.
How slag causes it: Fine, dispersed slag particles or micro-inclusions (often
refractory or oxidized metal) are present throughout the metal. While not large
enough to create a visible hole, they are harder than the machining tool, causing
accelerated abrasive wear and potentially damaging the tool or finished part
surface.
How to Prevent It:

Improve Overall Melt Cleanliness: This extends beyond basic skimming to include
better charge material practices, furnace maintenance, and slag management.

Upgrade to Finer Filtration: While slag traps catch bulk slag, a fine-pore filter
mesh (e.g., 1.5×1.5mm) is critical for intercepting these fine, abrasive inclusions. It
polishes the metal stream, removing the particles that cause the most expensive
downstream machining problems.

The Integrated Anti-Slag Strategy: Your Action Plan

Prevention requires a multi-layered defense system that intercepts slag at different
stages of the process. The core strategy is visualized below:

The Three Critical Lines of Defense:

1. Stage 1: Source Control (Foundational Practice): Implement disciplined charge
preparation, allow sufficient holding time after melting for slag to rise, and
perform thorough, professional skimming of the ladle before pouring.

2. Stage 2: Pouring Separation (Process Design): Incorporate physical separation
devices into the gating system. Use a teapot spout ladle to draw clean metal
from below the surface slag. Employ whirl gates or skim cores in the runner to
use centrifugal force for further separation of slag entrained during the pour.
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3. Stage 3: In-Stream Filtration (Final & Most Reliable Guarantee): Place a high-
temperature filter mesh at the sprue base or within the runner. This provides the
definitive physical barrier, intercepting slag particles—both large and fine—that
bypass the previous stages, ensuring only clean metal fills the cavity.

Conclusion: Making Metal Filtration Your Core Quality
Guarantee

While sound melting and pouring practices are essential, integrating a filter mesh
into your gating system is the most cost-effective and reliable final step in modern
foundry operations. It directly targets and eliminates the defects that cause scrap
at the point of pour.

For iron casting, selecting a mesh specifically engineered for high temperatures is
key. A high-silica fiberglass filter can withstand the thermal shock of iron, effectively
captures slag, and burns out completely during shakeout without creating harmful
residues.

Investing in reliable metal filtration is an investment in lower scrap rates, longer tool
life, and consistent casting quality.

SF-FOUNDRY
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