uring the last year, an Oregon-
based electronics manufacturer
was looking to have an alter-
nator enclosure produced as a
diecasting. Its customer de-
manded to see a prototype of this

A.L. Johnson Co.
(A Division of GC International Inc.)
Camarillo, California

Year Founded: 1954.
Metals Cast: Aluminum—A356;

Zinc—ZAS8. enclosure, but a diecast prototype
Molding Process: Rubber Plaster would take months to create because
Molding. of hard tooling production. However,

Melt Capabilities: Gas Reverbatory
and Electric.

this electrical firm saw a cost- and time-
effective way to overcome this bur-

Size: 45,000 sq. f. den—have the prototype parts cast by

Key Markets: Medical, Military,
Electronics,
Telecommunications

and Aerospace.
Employees: 43.

the need for draft.
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Through RPM, the weight of
this 10-Ib. turret for a gimble
housing was significantly
reduced because the molding
process virtually eliminated

.Johnson Secures
stings in Plaster

By means of the rubber plaster
molding process, A.L. Johnson Co.
provides its customers with
near-net-shape parts at
accelerated speeds.

Kevin 0’Shaughnessy,
Associate Editor

AL. Johnson Co., Camarillo, Calif.

Via its rubber plaster molding (RPM)
process, A.L. Johnson took on the task
and used stereolithography (SLA) mod-
els as tooling for the molds. Within a
month, the casting company produced
40 prototype parts measuring 7.5 x 4.5
in. (19.05 x 11.4 cm). Such accelera-
tion inherent in the RPM process al-
lowed the electrical firm to provide
prototypes to its customers and subse-
quently have die tooling made.

This manufacturer is one of many
who come to A.L. Johnson in search
of a timely method to obtain near-net-
shape prototype components as step
tools prior to diecasting. These cus-
tomers also commission A.L.
Johnson to produce long-run
production components, and
this has paid off for more
than 50 years.

The Creation of RPM

AL. Johnson, a pottery
industry worker, developed
the RPM process in 1954
while making molds for slip
casting, a method used to
produce pottery. After leas-
ing a building to Winslow
Manufacturing, a machine
shop that produced nut plate
drills (for aerospace applica-
tions), Johnson was con-
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Stereolithography rapid prototype

models (above) can be used as

patterns to have tooling epoxy

cast against them. An epoxy

mold (r) has a limitless lifespan

in which it can be used years after rubber

A.L. Johnson
cast this
military gimble
housing to a near-
net-shape with thick and
thin sections, no draft
and an excellent surface finish. The
component originally was considered as a
hog-out and then a green sand casting, but
both processes could not meet the design
intricacies or surface finishes achievable
through RPM.

tacted by one of the Winslow employ-
ees on how to cast the drills instead of
machine them. Johnson then consoli-
dated several plaster casting processes
from other firms and partnered with a
gypsum company to develop an aerat-
ing plaster that could be used as a mold
material. The use of this material in
metalcasting applications would not re-
quire vacuum assistance and would of-
fer customers near-net-shape castings
that can be produced in less than two
weeks. Johnson’s RPM process was born.

In 1958, Johnson moved the com-
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is first cast against it.

pany from Arcadia, Calif., to Monrovia,
Calif., where he sold the company in
1968. The new manager, as part of
GC (Griffith & Carlson) International,
Camarillo, Calif., co-purchased the
casting firm in 1975. In 1991, AL.
Johnson moved to its present 45,000-
sq.-ft. facility, where it brought to-
gether an RPM tooling line, casting
line and CNC machining capabili-
ties. Since then, the company
has tapped into further mar-
kets and increased its use of
rapid prototype patterns to
accelerate leadtimes and im-
prove production.

" Defining the RPM Process

The RPM process begins with
the creation of a master mold made

a
—‘/from tooling epoxy. A machined alu-

minum component (which is CNC ma-
chined in-house) or an SLA rapid pro-
totype part first is placed on a table,
and after parting line locations are
marked, clay is mounted on the pattern’s
sections that will be undercut. A box
made of sheet glass then is assembled
around the pattern, and
soon after, epoxy is
poured in the box
and around the pat-
tern, creating a nega-
tive cavity. Once the
epoxy solidifies to
form a cope, the box
is removed, and the mold
segment is flipped. Locating
pins then are placed in the cope,

-

This 10 x 5-in. device for the medical
industry was able to achieve thin walls and
cast-in fins while retaining smooth surfaces.

The rubber mﬁlds are élways positive
patterns that are created after rubber is cast
against a pattern made of tooling epoxy.

and a glass box is built around the
reversed pattern. The clay is removed,
and the box is filled with epoxy to form
a positive cavity in the drag.

Multiple cores—also made from ep-
oxy—can be assembled on the pat-
terns, This can be done by making an
outside positive shrink pattern, and
casting negative epoxy against it. The
pattern then is extracted and machined
further to create the core. This can
eliminate the need for subsequent ma-
chining on the castings. If an epoxy
pattern needs minor alterations, addi-
tional holes can be CNC machined, and
unwanted holes and grooves can be
filled with epoxy. Also, if an internal
wall needs to be fixed, the company
can remove a whole section of the
epoxy and put a new CNC machined
piece in its place.

“We have a lot of versatility,” said
Terry Carlson, vice president of sales.
“When you have design changes, what
ends up happening is that you run into
economies of scale. Is it less expensive to
make a whole tool or is it more expen-

sive to keep correcting a tool
with changes? In other
kinds of tooling,
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