Dr. Die Cas

The Cafeteria of Die Casting Alloys

If you ask a die caster which alloy
you should select as you design your
next product you will undoubt-
ably get an answer something like
“depends.”

I will keep the focus of this article
on the most popular alloys: Alumi-
num, Magnesium and Zinc.

What are your decision
drivers?

*  Cost per pound (Kg) versus cost
per cubic inch (CC).

*  Finished component (and/or
assembly) weight.

*  Parts per minute, per hour, per
day, annual volumes.

*  Overhead costs (machine rates,
hourly melting/remelting costs).

*  In-house recycling costs.
Additional costs associated with
maintaining alloy specifications
that burn off during the melting
cycle.

*  Die cast tooling life.

Finished Component
(and/or Assembly) Weight

Magnesium is the lightest of the
three materials. In recent years,
automotive companies were incen-
tivized to use more light-weight
materials in-order-to reduce govern-
ment mandated gross vehicle weights
and achieving higher fuel efficiency
targets. Large magnesium castings
provide a higher impact on vehicle
weight reduction. Required machine
sizes starting at 1,200 ton up to
3,000 ton for the larger castings.

Hand-held devices from electronics
to power tools have used aluminum
and magnesium for decades. Many
of these castings can be produced in
machines starting at 100 ton especial-
ly when using hot chamber or MIM
equipment.

Parts Per Minute, Per
Hour, Per Day, Annual
Volumes

When discussing parts per minute
or per hour, nothing comes close
to automated hot chamber zinc
machines. Especially, multi-slide

Cost per pound (Kg) versus cost per cubic inch (CC).!

machines. Cycle rates of less than
one second in an air operated multi-
slide machine are achievable with the
right product. Two or three second
cycle times are possible. Hydraulic
multi-slide machines are generally
slower but still do operate at several
cycles per minute.

Hot chamber magnesium machines
share a similar advantage over the
cold chamber process as pouring/
charging/dossing a cold chamber is a
significant step in the total cycle time
in the die casting process.

Hot chamber injection times in
most cases are measured in millisec-
onds compared to pour times of seven
or more seconds for a thirteen-pound
shot in a 1,200 cold chamber machine.

While zinc shot end components
are relatively longer lasting than
cold chambers plunger rings re-
quire replacement when they begin
to blow-by.

Overhead Costs (Machine
Rates, Hourly Melting/
Remelting Costs)

Aluminum maintenance costs for
perishable items are generally higher

. ANSI | Density | Est.price/| Price/ Density Price / Price/
Alloy Commercial | 4" | (Ibfinn3) | Lb. inn3 | (G/ema3) | K9P | Giemaz) | ke
Aluminum 380 380.0 0.099 $1.25 $0.124 2.74 0.4536 | $0.0034 $2.76
Magnesium AZ91D 0.066 $2.20 $0.145 1.81 0.4536 | $0.0040 $4.85
Zinc| No.2,No.3,
No. 5 &No. 7 0.24 $1.65 $0.396 6.6 0.4536 | $0.0109 $3.64
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than zinc. Die spray generally con-
sumes more time as does the ladling
step. It is not unusual for die spray to
require nearly 50% of the entire cycle
time. Reducing spray time is a major
cost reduction opportunity in most
facilities.

Due to its higher melting tempera-
ture, melting and remelting alumi-
num uses more energy. It requires
more labor to keep up with drossing
and maintaining the furnace linings.

In-house Recycling Costs.
Additional Costs
Associated with
Maintaining Alloy
Specifications that

Burn Off During the
Melting Cycle

If using one of the low iron, ductile
alloys, then you will need Spectro-

analysis equipment on site with a
staff member on all shifts to monitor
and maintain the chemistry of the
alloy. Some alloys require a dedi-
cated remelt furnace to ensure that
the alloy is cleaned and refined to
original specification.

Die Cast Tooling Life
(By the Alloy)

Zinc provides the longest tool life.
A million plus shots on a zinc tool is
standard.

Thin-walled Magnesium has been
known to achieve similar tool life.
Thick-walled magnesium castings
will experience heat check like that
similar aluminum castings.

Aluminum casting tool life will de-
pend on part geometry and the alloy
selected. 380 is the gentlest. (So, tool
life of 100,000 to 150,000 depending
on operating practices and tool steel,
heat treatment and coatings).
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Some of the high Silicon alloys like
390 have consumed a die in under

30,000 shots.
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The NADCA marketplace provides die casting
professionals with a wide range of resources,
including publications, downloads, industry
standards, and training materials. Users can
also register for industry events, webinars,
and conferences to stay informed and
enhance their expertise.
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