BERYLCO

NGK NGK Metals Corporation

917 US Highway 11 South « Sweetwater, TN 37874 « 800-523-8268  877-645-2328

BERYLLIUM COPPER ALLOY FOR PLASTIC MOLD APPLICATIONS

General Intro to CuBe

Beryllium copper alloys remain the highest performance copper alloy family.

The world calls on these alloys to serve when the environments are harsh, the task is critical,
and when the consequences of failure are high.

They are found in crucial aerospace components, delicate instrumentation, rugged oil
exploration equipment, high repetitive stress components, high amperage conductors, highly
corrosive environments, critical heat transfer systems, heavy wear requirements, high reliability
electronics, Hazmat circumstances, and the list goes on.

A plastic molding operation brings together a combination of challenges.

Mold areas used

Operating a molding operation has some real challenges.

Impression arrangement, gating, tool configuration, material, ejection, production volume and
other requirements all need to be understood.

There are always areas where the part is thicker and slower to cool.
Those areas determine the ‘longest hold time’ after the cavity is filled.

That is when and where Beryllium Copper is often required.

Mold cycle model — time is money

After the ejection of the previous part, several events must take place.

1) The mold closes

2) The plastic material is injected

3) Pressure is maintained to pack the mold

4) The gate temperature drops to ‘freeze off’.

5) The partis cooled under some pressure until the part is rigid enough for ejection
6) The mold opens and the part is ejected.



. More than half of the elapsed time typically falls
Temperature history in step 5.

t Cooling If the part can be cooled more rapidly, the delay
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Apart from establishing the shape of the final part, the mold must provide for cooling of the part to a
degree that it is rigid and durable enough to survive ejection without being damaged.

All such molds are water cooled, but the ability of the water to cool the part depends on the heat
reaching the water through the mold.

WHAT IS CONDUCTIVITY?

The ability to transport heat (or current).

... from hot toward cold.

a/A = k(At/As) where:
g is heat flow in BTU/hr

Ais area through which heat flows
in square ft.

k is thermal conductivity of the
mold material in BTU/ft/hr/°F

At is the temperature difference
through the thickness of the
heat path (plastic to water)

As is the heat path distance.

Once we understand the practical limits of water management and cooling path, the monetary value of
the thermal conductivity value (k) becomes evident.

With 5 times the conductivity of steel, cooling the slowest section of the part can be accomplished as
quickly as the fastest section.

Cooling times have been more than cut in half with strategic inserts, permitting 50% more daily output
of parts.



Property comparison

NGK’s process is focused on conjuring the best conductivity and hardness from the material.

It translates to more profit for the user.
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The ldeal combination of performance comes from highest hardness and best thermal conductivity.

Beryllium copper alloys are shown above along with typical plastic mold materials like steel, aluminum
alloys and other copper materials.

None offer the extraordinary combination of strength (wear resistance) and conductivity (productivity)
that beryllium copper provides.

Conclusion

The profitability of a mold operation is measured in the good parts ejected per day.
Companies that set their profit accordingly choose beryllium copper for critical zone inserts.
Places where that product is thicker delay the whole part for ejection.

Cool them faster with better conductivity without sacrificing mold life.
That’s why so many profitable operations use beryllium copper for critical inserts or even whole molds.



