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Applying Tungsten Carbide To Solve Die Casting Wear
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Especially in today’s challenging environment, die casters 
are seeking ways to minimize downtime and repair costs 
while at the same time delaying new die investments. The 
goal is to squeeze the most out of existing resources while 
keeping capital expenses and ongoing maintenance costs to 
an absolute minimum. 

Fortunately, there are solutions to these challenges. 
We’ll describe carbide application, a wear-resistant coat-
ing technology, and how it’s used in die casting. Then, 
we’ll delve into six of the major culprits of wear that 
can disrupt a die casting operation and how each can be 
solved with carbide application. Lastly, we’ll discuss some 
of the key features of one such solution, the Rocklinizer® 
Carbide Application Equipment.

What is Carbide Application?

Carbide application refers to the deposit of very hard, 
wear-resistant material onto metals, tools, and dies. 
Through a proprietary spark deposition process, material is 
impregnated both underneath and on top of the workpiece 
in a highly controlled manner. Because no appreciable heat 
is generated, the temper of the workpiece is retained, and 
carbide can be applied to both new or reground and re-
sharpened surfaces.

While different materials can be applied, die casters 
typically achieve maximum benefit via this process with a 
tungsten carbide coating, which can carry a hardness of ap-
proximately 70 HRC. This extremely hard surface results in 
greater protection during the constant temperature changes 
inherent in die casting processes (Figure 1).

Figure 1 - Tungsten carbide coating can carry a hardness of 
approximately 70 HRC.

What are Common Wear Issues, and 
How are They Addressed?

Heat checking: This type of fatigue results from the 
stresses created by alternatively heating and cooling of the 
die surface during the casting process. Small cracks can 
form a closed network and become so large that the casting 
metal will flow into the steel surface below, often requiring 
re-sinking or remaking the die entirely (Figure 2).

Figure 2 - Small cracks can become large enough for casting 
metal will flow into the steel surface below.

Carbide application reduces the tendency for heat check-
ing to occur on a new die by treating with tungsten carbide 
and/or titanium carbide on a preventive maintenance basis. 
Furthermore, applying carbide before heat checking exceeds 
the limit of acceptability increases the life of the die while 
also enabling longer runs without stopping for maintenance.

Runners, Overflows, and Vents: The vents on a die stay 
much cleaner when they have received a carbide coating. 
Minor cracks in the die can also receive a carbide coating 
as long as they haven’t become too wide.

Galling and Seizing of Cores: The thermal expan-
sion of aluminum, magnesium and zinc die cast metals 
is much greater than that of the steel core. The metal 
shrinks onto the cores, thus resulting in extreme pres-
sure at the core section.

When applying carbide to the cores, it will appear that 
the core is too rough for releasing the casting. However, 
this roughness is so shallow that the core actually makes the 
casting smoother since the aluminum, magnesium or zinc 
will not adhere to the core as it does to a core that has been 
stoned to a high polish. The cores with the carbide surface 
make the lubricant or die releasing agent adhere better to 
the steel, thereby providing a nice finish on the cast parts.
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Fits on Slides: Carbide has been successfully applied to 
rework areas of fits on slides and has reduced galling.

Soldering: Soldering of aluminum, magnesium or zinc 
casting material to the die surface is also a cause for rejec-
tion of many castings. Treatment with carbide prior to a 
production run has eliminated soldering at gates, vents, 
parting lines, and the die cavity where molten metal has a 
tendency to solder to the cavity.

Ejector Pin Flash: Flash can be eliminated if the die 
is in fair condition before treatment. Tungsten carbide 
applied to the ejector pin about 1” back from the face 
of the cavity has been a successful tactic. Less lubrica-
tion is then needed, resulting in a much better f inish 
on the die casting.

What are the Results?

As an example, a complex die was about to be replaced at 
the request of a die caster’s customer due to severe heat 
checking. The castings produced had become so rough 
from the thermal fatigue heat checking that they could cut 
a person’s hand. In an attempt to salvage the die, the die 
caster used a sanding drum to remove the heat checks in 
the area of the gate. 

Tungsten carbide was then applied to three different 
die cavity areas. First, the die area with heavy heat check-
ing was polished and then tungsten carbide was deposited. 
Next, tungsten carbide was added to the die area where car-
bonaceous compound had formed on the die or die-sprayed 
areas. In the third area, the die was impregnated with 
tungsten carbide in an area where the die had an exception-
ally heavy wall, approximately 0.375” or more, in which the 
aluminum adhered to the die on the surface. 

The final step was to test whether the process would be 
successful in alleviating these three conditions on the same 
die. Due to the carbide deposit, the die was successfully 
salvaged and ran approximately 35,000 pieces, and the parts 
were still usable. This process could then be repeated as 
needed without any surface preparation.

Solving Die Casting Wear with The 
Rocklinizer®

These results were achieved using the Rocklinizer® 
(Figure 3), a carbide application unit that deposits tung-
sten carbide from .0001” to .005”, all precisely controllable 
within .0001” by machine setting. A handheld applicator 
enables the coating to reach all areas of a die, and an inte-
grated air pump provides cooling at higher power settings 
while ensuring full portability of the unit (Figure 4).

Figure 3 - The unit is fully portable.

Figure 4 - The application is precisely controllable within 
.0001” by machine setting.

Wear issues can disrupt a die casting operation and result 
in costly repairs and accelerated capital expenditures. Car-
bide application is a proven tactic to alleviate these concerns 
at a time when heightened efficiency is most essential.
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