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Aluminum and Non-Ferrous Investment Casting

he alloys of aluminum, beryllium

copper, bronze, and brass offer

unique mechanical and conductive
properties which can provide ideal solutions
in a variety of applications. In addition to
their technical qualities, these allays are
also superior metals for the investment
casting process

Precision MeTaLsmitis, INC.
We began casting aluminum parts for
industrial and aerospace applications in 1945,
and subsequently pioneered commercial
investment casting of both ferrous and non-
ferrous alloys. From the start, our emphasis
on innovation led to proprietary systems such
as the SHrvesT™ and InvestaenT Banp. These
unique processes established investment
casting as an ideal way to produce light-
weight, intricate castings from aluminum and
copper alloys. With now more than 50 years
of experience and process improvements,
Precision Merasmirs, INC. has satisfied
customers with castings from nearly 200
ferrous, aluminum, and copper-based alloys.
Qur extensive knowledge of foundry process-
es, casting materials, and mechanical design
gnables us to manufacture parts that
meet the most demanding technical
and functional requirements.

Paecision MeracsaimHs” investment casting
process offers the benefit of parts cast at
near net shape. Both the quantity of needed
metal and the downstream machining
requirements are substantially reduced. In
addition, the process yields excellent detail
and surfaces, saving on finishing costs. Aside
from economic efficiency, investment casting
also offers superior strength, precision, and
design freedom.

The quality and integrity characterized by
our ferrous castings are matched in our
aluminum and non-ferrous parts. In addition
to our technical skill, we are also strongly
committed to providing outstanding customer
support and service. Qur R&D staff works
continuously to improve our process and
ensure that your parts deliver the structural
integrity, dimensional precision, and surface
finish you require.

Aluminum

Aluminum is the material of choice for appli-
cations requiring above average strength-to-
weight characteristics coupled with corrosion
resistance, castability, and machinability.
Aluminum can be alloyed with copper,
magnesium, manganese, silicon, or nickel
to improve and fine-tune its mechanical prop-
erties. For example, the popular alloys 356
and A356 offer a favorable combination of
castability, strength, and corrosion resistance.
In contrast, our C355 grade delivers higher
strength but is less ductile. By heat-treating,
aluminum alloys can become considerably
stronger than in their as-cast condition.
Przcision Merawsmimws, INC. can provide a full
range of aluminum alloys and after-casting
services, plus expert metallurgists who can
help you select the alloy best suited for
your application.

PMTI's investment casting process
provides the accurate control needed

for the precisely curved surfaces

on this vanaxial impeller used m
manufacturing aircraft controls
and actuators. Alloy: 356
aluminim (A03560), 0.280 Ibs.,
shown 7/8 actual size.



Above: Used in manufacturing laser

nieasuring systems for the construction
industry, this grade arm block casting
inchudes cut-outs, walls with multiple
thicknesses, and cast-in holes. Alloy: 356

aluminum (A03560), 0.168 lbs

The excellent surface finish,

accurate shape, and precise

folerances acluevable with PMI's

investment casting process are
displayed in this sensor housing
for a life vest inflator valpe.
Alloy: 356 aluminum

(AO356(), 0.052 Ibs

illustrates how

12 actual size

This housig for a remote module,

sed wwith medical equipment

'MI's investment

casting process can produce fine
surfaces and outstanding aesthetic
appearance. Alloy: 356 aluminum

(A03560), 0.901 Ibs,, shoum

The Benefits of Aluminum:

 30% lighter than steel

e Resists corrosion, maintains surface
finish better than most metals

 Highly machinable

o Superior castability — excellent
for thin-walled parts

= Non-magnetic and non-sparking
alloys provide valuable thermal and
electrical conductivity properties

e As-cast surface finish is often
much better than the average
125 RMS microfinish obtainable
by investment casting

» Accepts a wide range of finishing
techniques, including anodizing,
electrolyzing, nickel coating,
and others




This temperature control it
enclosure, with smoothly rounded
corers and moderate internal
detail, is a good example of a general
dnvestiment casting application,
Alloy: 355 aluminum (A03550),
0.216 Ibs., shown 2/3 actual size.
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Anodized Aluminum Beryllium Copper Bronze and Brass Alloys

Aluminum naturally develops a thin oxide
coating that provides suitable protection
from further oxidation in many environments.
Depending on the grade, the surface of alu-
minum can be further protected by anodizing,
which forms a very dense, hard, and chemi-
cally-inert finish. When there is little need
for parts with uniform appearance, anodizing
prepares the part for dyeing, painting, or
coating. When a standard, even appearance
is crucial, grades of aluminum such as 201 or
535 offer better anodizability than more
easily castable alloys such as 355 or 356.

Beryllium copper alloys offer hardness and
moderate corrosion resistance. The excel-
lent castability of the material can produce
castings with thin walls and fine detail. This
is especially true for BeCu 20C, which is
generally considered the most versatile of
these alloys. Possessing good-to-very good
thermal and electrical conductivity yet
non-sparking, beryllium copper parts are
often used in process controls and switches
in a number of industries.

Heat-treating can ==

improve hardness.

Different percentages of elements such as
tin and zinc are added to copper to produce
brass and bronze, This process yields alloys
with good combinations of castability,
machinability, wear resistance, and corro-
sion resistance. Thermal and electrical
conductivity is low, and these alloys are not
heat-treatable. Brass and bronze alloys are
often the best choice for gears, bushings
and bearings, valves, and pipe fittings.

For more specific information about berylli-
um copper. bronze, and brass, consult our

Y Alloy Selection Guide.

The casting properties of aluminum
and the precision of the investment
process combine in this thin-walled
housing used in medical equipment.
Alloy: 356 aluminum (A03560),
0.938 Ibs., shown 172 actual size.
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Accurate cast-in holes, cut-outs, and rounded edges,

as found on this body blank for a life vest inflator valve,
save dowmstreant machining costs — a primary benefit
of PMI's investment casting technology. Alloy: 356
aluminum (A03560), 0.142 Ibs., shown actual size,

For more than 50 years, PRECISION METALSMITHS, INC. has satisfied
customers in a wide range of industries. We would welcome the
opportunity to show you how our experience and skill can provide
the exceptional value and quality that only our investment casting
processes can deliver.

The Benefits of Investment Casting with Aluminum and Non-Ferrous Alloys:
¢ Near Net Shape — economical metal use, reduced after-cast machining

» (lose Tolerances — average casting tolerance of +.005-inch or better, decreases the need for
after-cast straightening

» Excellent Surface Finish — lessens or eliminates after-cast finishing requirements

e Cast-in Detail — capable of including holes and lettering, lowers the need for costly machining,
* Design Freedom — allows simple or complex design including intricate internal canfiguration,
* Size Range — ideal for small parts with weights from fractions of an ounce to 10 pounds.

* Tooling Economy — requires lower-cost tooling to cast high-quality parts.

Please contact us to receive any of our other brochures:
* The Advantages of Investment Casting Technology

* The Strength of Ferrous Alloys

* The Benefits of Ductile Iron

® |nvestment Casting Systems

* Alloy Selection Guide
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