BENEFITS

= Built-in metallic guide and piston rod scrapers protect the
gripper from external contaminants.

m  Internal spring assist close.

m  Incorporates fluoro-elastomer seals for high temperature
applications.
m  External corrosion resistant parts for high moisture applications.
m  Extremely high grip force.
m  Built-in purge ports to assist in keeping contaminants out.
m  Synchronized parallel jaw travel.
SPECIFICATIONS
Unit Weight 80 1b [37 kg]
Maximum Air Pressure: 150 psi  [10 bar]
Minimum Air Pressure: 60 psi  [4 bar]
Total Grip Force @ 87 psi: 1,279 1b [5693 N] with spring assist
INDUSTRY FOCUS Total Grip Force Spring Only: 3001b  [1334 N]
INDUSTRY SIC Bore: 80 mm (2 bores)
Motor Vehicle/\Wheels Parts 3714 E;iliéivr\llj(;a\gergtin Temperature: jlggn;m [204° C]
Non-Ferrous Foundries 3369 P g femp '

Application:

The GRW 80 mm bhore gripper was created for use in lost-foam foundry applications.
It was designed to grip heavy off-centered castings in the worst environments
(i.e. sand, high temperature, and water rinsing). An added benefit is the spring
close function. If air pressure is lost, the spring force is high enough to maintain
the part in the jaws.

Problem:

Grippers that have been used in this type of application had extremely low life
expectancy due to the very harsh environment. The major failure mode was that
the sand from the castings would contaminate the gripper components causing
catastrophic gripper failure. Secondary failure mode is corrosion created by the
rinsing process. Customers would experience production downtime due to gripper
repair or swap out and increased maintenance costs.

Solution:

Based on the customer and MDN distributor input, PHD created a gripper that
can withstand the harsh environment of the customer’s application, while providing
the required grip force and stability.

A Robotic Arm

GRW 80 mm bore
custom gripper
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DIMENSIONS: GRW 80 mm BORE FOUNDRY GRIPPER

ML# 301651

POCKET FOR WEIGHT REDUCTION
APPROX WEIGHT REMOVED 1.1 POUNDS
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NOTES:

1) ALL DIMENSIONS ARE FOR REFERENCE ONLY
2) APPROX WEIGHT = 79 POUNDS

BORE SIZE = 80 mm

TOTAL STROKE = 100 mm

METALLIC ROD AND SHAFT SCRAPERS

ESTIMATED THEORETICAL GRIP FORCE:

VALUES FOR CLOSED 11.26 POUNDS PER PSI + 300 POUNDS SPRING FORCE
IT TAKES APPROXIMATELY 50-60 PSI TO CYCLE THE UNIT

FULLY OPEN TO OVERCOME SPRINGS

ALL EXTERNAL STEEL PARTS ARE ARMOLOQY PLATED OR STAINLESS STEEL

USING HEAVY DUTY SPRINGS FOR SPRING ASSIST CLOSE
SHAFT SIZE = 1-1/4", ROD SIZE = 1 INCH

)
3)
4)
5)
6) ALL SEALS ARE FLUORO-ELASTOMER
7)
8)
9
10) MAX OPERATING TEMP = 400°F
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Custom Product Opportunity Alert
Lost Foam/Foundry Gripper

Product: Gripper: GRW 80 mm bore

ML 301651 GRW80mm Lost Foam/Foundry Gripper

Background Information

The following information was provided to PHD courtesy of the American
Foundry Society.

What is Lost Foam Casting?

Lost foam casting (LFC) is a type of metal casting process that uses foam patterns to
produce castings. Lost foam pattern casting uses a cavityless mold with the pattern
remaining in the mold during the metal pouring. The foam pattern vaporizes (lost) and is
replaced by the molten metal, producing the casting.

Lost Foam Casting — History and Process

H.F Shroyer patented the use of foam patterns for metal casting on April 15, 1958. In
Shroyer’s patent, a pattern was machined from a block of expanded polystyrene (EPS)



and supported by bonded sand during pouring. This process is known as the full mold
process.

With the full mold process, the pattern is usually machined from an EPS block and is
used to make primarily large, one-of-a kind castings. The full mold process was
originally known as the lost foam process. However, current patents have required the
generic term for the process be “full mold”.

In 1964, M.C. Flemings used unbonded sand with the process. This is known today as
lost foam casting (LFC). With LFC, the foam pattern is molded from polystyrene beads.
LFC is differentiated from full mold by the use of unbonded sand (LFC) as opposed to
bonded sand (full mold process). Currently, more foundries in North America use the
LFC process than the full mold process.

Foam casting techniques have been referred to by a variety of generic and proprietary
names. Among these are lost foam, evaporative pattern casting, cavityless casting,
evaporative foam casting, full mold, Styrocast'", Foamcast'", Styropour™, Policast' ™,
and foam vaporization casting.

The LFC Process

The LFC casting procedure starts with the pre-expansion of beads, usually polystyrene,
which contain pentane as a blowing agent. After the pre-expanded beads are stabilized,
they are blown into a mold to form pattern sections. When the beads are in the mold, a
steam cycle causes them to fully expand and fuse together; this process is followed by an
in-mold cooling cycle.

After aging of the molded foam sections, the sections are assembled with glue, forming a
cluster. The gating system is also attached in a similar manner.

Next, the foam cluster is covered with a ceramic coating. The coating forms a barrier so
that the molten metal does not penetrate or cause sand erosion during pouring. Also, the
coating helps protect the structural integrity of the casting.

The coatings are typically applied to a foam cluster by dipping, spraying or pouring.
After the coating dries, the cluster is placed into a flask and back up with unbonded sand.

Mold compaction is then achieved by using vibration table to ensure uniform and proper
compaction. Once this procedure is complete, the cluster is packed in the flask and the
mold is ready to be poured.

Metal pouring in the LFC process is significantly more critical than in conventional
foundry practice, and automatic pouring andhandling is commonly used. With castings
produced with the LFC process, cleaning is easier and requires fewer operations since
there are no fins or parting lines to remove.



Benefits of LFC include:

* Dimensional accuracy.

* Cores are eliminated allowing for more complex casting designs.
* Elimination of the parting line.

* Parts consolidation allowing for more integral component designs.

Custom Product Note:

Don’t limit your thinking to just Lost Foam applications. There are several applications
this gripper could be used in. Some examples would be:

* Metal cutting applications that require a high gripping force.

* Conveyor-transfer applications where the part is wet and heavy.
* Material Handling applications.

* Forging applications.

* Auto Parts Manufacturers.

¢ Other foundry applications.

* Any applications that required a heavy-duty protected gripper.

Remember, PHD Custom Products can alter this design to fit your customer’s need.

For further assistance contact PHD Application Engineering or call Gary Murphy at 260-
479-2218.
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