Computer forming
simulation leads
to deep-draw dies
done right the first
time as this
Tennessee die
designer and
builder waves
goodbye to the
inefficient cut-and-
hope method.
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right Industries, acquired by Doer-
err Companies in 2004, produces

automated assembly systems at its
facility in Nashville, TN. It recently
faced the challenge of designing a trans-
fer die for a part with a deep, contoured
shape. Historically, the company’s engi-
neers produced an initial design based
on intuition and experience, built and
ran the die, and then recut and reran the
die until it worked as intended. This
time, engineers used Pam-Stamp 2G
software from ESI Group (through ESI
North America, Bloomfield Hills, MI) to
simulate drawing and forming. Simu-
lations identified thinning problems
that the engineers corrected using a
software prototype, prior to building the
die, and they also used simulation to
determine the trim line.

Doerfer supplies turnkey factory
automation, tooling and automated-
guided-vehicle technologies, and man-
ufactures hydraulic presses, from 500 to

Simulation

a Saving Grace in
Jransfer-Die

This computer-
simulation screen shot
pinpointed material-thin-
ning areas of the part in the
die. Excessive thinning is shown in

red, mostly centered around small radii

in the initial part design. After die designers
increased radii, further simulation showed that
thinning was reduced to an acceptable amount.

13,000 tons. Doerfer’s Wright Industries’
facility includes one of the largest tool
and die facilities in the Southeast Unit-
ed States, according to company offi-
cials, building progressive, transfer and
hand-operated line dies for customers in
the agricultural, lawn products, appli-
ance, automotive and HVAC industries.

Simulation Nets Quick ROI

“Using simulation instead of the
conventional build-and-try method
saved significant time and money on
this transfer-die project,” says Bobby
Veach, tool and die manager at Wright
Industries. “The customer was
impressed with the result, which helped
to pave the path for additional work.
The software allowed us to lower our
quoted price on other projects, beating
our competition and winning new
orders. We received a return on invest-
ment within three months of imple-
menting the software.”
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Cutthroat competition and increas-
ing part complexity drove Wright Indus-
tries to adopt simulation software.

“Parts have become more complex,
delivery times have tightened and we
have to be price-competitive on a glob-
al basis,” Veach says. “Several years ago,
we decided to find a better way to design
and build dies. We hired several con-
sulting companies to simulate some of
our more difficult dies, and concluded
that Pam-Stamp was the best software
for the kinds of complex dies that we
build. This simulation software is easy to
use; it can simulate virtually every type
of operation in our business; and its
predictions match the real world very
closely.”

Pam-Stamp 2G covers the entire
tooling process from quotation and die
design through formability and tryout
validation, including springback pre-
diction and correction. The web-
enabled technology allows the sharing of
images, annotation, text and 3D mod-
els, so users can make decisions online,
bringing together design engineers,
material providers, die designers and
tryout press shops from an early stage of
the design right through to produc-
tion, according to ESI Group officials.

Tackles Challenging
Stamping Operation

The previously described part slat-
ed for the transfer-die simulation
measures 30 by 36 in. with a contoured
shape and multiple levels that made
production difficult. Wright Industries
engineers developed an initial four-
station die design. The first operation
features critical drawing that forms
the basic contours of the part. The
second operation trims away excess
material, the third restrikes and forms
the part to its final shape, and the
fourth operation pierces and cam
pierces. The combination of a deep
draw and a tight material allowance
makes it difficult to absorb the stretch
during the drawing operation with-
out exceptional thinning.

“The traditional approach for
designing this type of complex die is to
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Wright Industries
designed and
built a transfer
die to produce
this complex
part. By using
computer simu-
lation of part
forming, engi-
neers optimized
the die design
without a costly

e 'yand time-consuming
trial-and-error process.

shoot from the hip and hope it works,”
Veach says. “We would machine the die
to the part-print dimensions and mount
it in the press for a trial run. It’s nearly
impossible to correctly build such a dif-
ficult die the first time, most often
because the part wrinkles or tears in cer-
tain areas. Based on the trial results,
we would estimate the needed changes,
take the die out of the press, make
changes and hit it again. This process
might be repeated several times, driving
up the cost of the die and delaying the
start of production.”

Addresses Thinning
and Trim-Line Placement

On this project, engineers exported
the tool geometry of the initial die con-
figuration from Pro/Engineer comput-
er-aided-design software into the IGES
file format and then imported the
geometry into Pam-Stamp. The initial
simulation iteration discovered areas
where the die would stretch the part
beyond the capabilities of the material
and cause tearing. Simulation pin-
pointed part-thinning areas of the part
in the die, mostly centered around small
radii in the initial part design. The engi-
neers performed additional simulations
—changing drawing depth, pressure on
the binder and other variables—but

were unable to correct the thinning
problem. They then tried increasing
the size of these radii and reran the
simulation, improving the situation but
not completely eliminating the problem.
Repeatedly tweaking the part design
and rerunning the simulation ultimately
produced the ideal part.

Because Doerfer and Wright Indus-
tries cannot change the part design
without customer permission, engi-
neers met with the customer and
showed the simulation results indicat-
ing that the tearing problems could be
resolved by increasing the radii. The
customer approved the changes to the
part and the engineers got back to the
task of designing the rest of the die.

The next step was to determine a
developed trim line for the second
operation. The goal: Leave sufficient
material to make the trim feasible, but
as small of an amount as possible to
reduce material costs. Since the third
operation actually formed the part to its
final shape, it was necessary to jump
ahead to this operation to determine
how the part should be trimmed in
the second operation. Engineers used
the Pam-Stamp inverse-solution fea-
ture that estimates blank size based on
finished-part size.

“The inverse-solution feature does
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not provide 100 percent accuracy, but it
is much more accurate than the tradi-
tional method,” Veach says.

The engineers then went back to the
second operation, setting up the die to
trim to the line determined by inverse
simulation of the third operation. No
simulation was required for piercing in
the fourth operation.

No More Guesswork

“For this application,” says Veach,
“we determined the process, developed
the initial blank, controlled the flow of
material during the first draw form and
monitored thinning percentages before
we even started building the die. The
result was that the die worked perfect-
ly the first time we hit it. There’s no way
to know for sure exactly how much
money and time we saved by not having
to recut and retest the die—it all
depends on how quickly we would have
been able to find a solution using the
cut-and-hope method. But I am confi-
dent that we have captured projects
because the savings through simula-
tion has made us more competitive. We
have seen savings of the same magni-
tude on many other complex parts that
presented similar challenges.”

This application demonstrates how
computer simulation has helped Wright
Industries offer competitive prices and
quicken delivery time.

“Instead of building and testing the
die to see if it works, we simulate a
number of different potential designs
and pick the one that best meets our
customer’s requirements,” concludes
Veach. “We frequently can improve the
efficiency of the forming operation by
reducing the number of stations and
determining die size. We also can reduce
material costs by simulating the stamp-
ing operation with several different
types of materials. In many cases, a less-
er grade of material than the one orig-
inally selected by the customer will
work. Optimizing the size of the blank
also can reduce material consumption.”
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