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How do we stamp the unstampable?

BY THOMAS VACCA

: We have

received

a quote

request from one of
our largest custom-
ers for a high-vol-
ume, thin-gauge

stainless steel part, but
the feature sizes are too small to stamp for our
comfort level. We're afraid of the fragile punch-
es and tiny die cavities that will be required
in our tools, and the breakage, costly mainte-
nance, and excessive downtime that are sure to
happen. Do you have any advice for us before
we turn down this "impossible” opportunity?

A: When faced with what seems like a
component design nightmare, you might
consider photochemical etching, also known as
photochemical machining. Panel photochemical etching is an inexpen-
sive way to fabricate a medium quantity of parts for evaluation before
building a production tool.

The beauty of this process is that fine features are very routine, and
small or large complex parts can be fabricated easily. Tooling costs are
a fraction of the cost of hard tools, and design changes can be made
quickly. Since the tooling is optically based, part complexity doesn't
drive a higher tool cost as it does in conventional stamping.

In addition, the process is burr-free and stress-free, so no additional
distortion is introduced. Multitudes of tiny holes and features can be
created at once, not punched progressively a set at a time. Tempered
material can be etched—a challenge for hard
tooling.

Potential feature sizes and tolerancing depend
largely on raw material stock thickness. For
convenience, ratios can be used for preliminary

When faced with what

seems like a component

This process really shines when continuous or reel-to-reel etching is
employed. This method uses the same steps as in panel etching but can
process continuous coils of stock, just like a progressive stamping die.
Multiple strands can be produced at once and then wound onta reels.
These reels can then be used for follow-on operations like plating, form-
ing, molding, or welding. This is an economical method for high-volume
production of complex metal parts and especially suited to trouble-free
assembly of downstream processing and automation.

Phaotochemical etching can be used for common applications not
readily possible with other fabrication methods:

-Filters and sieves with unusual shapes and extremely high open
areas of precise, fine holes

-Flat springs from hard, thin material in
complex shapes

-Laminated plates for spray nozzles, and heat
exchangers or fuel cell plates using half-etched

design. Hole diameters can be 1.2 times thickness desfgn nfghfmare, channels
or greater. Distance between features can be . . This fabrication technology is not limited
1.0 times thickness or greater. The tolerance you mi ghf consider by application industry. Manufacturers in the

on some features can be as low as 5 ym, de-
pending on feature size and material thickness.
Etching a feature from one side only can produce
arazor-sharp edge, flow channels, a half-etch connection for manual part
removal, or text for permanent part identification.

Chemically etched metal is processed using techniques like those
used in circuit board manufacturing. Both surfaces of the metal are coat-
ed with photoresist and placed between two pieces of patterned film or
glass (depending on the accuracy required). The metal is exposed to UV
light, and when the material is developed, unexposed resist is removed to
create bare metal areas that etching removes. After etching, the remain-
ing resist is removed, and the finished part is cleaned and dried.
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photochemical etching.

automotive, medical, electronics, aerospace,
and consumer devices industries often employ
this technigue to their advantage.

Stumped by a shop floor stamping or tool and die question? If so, send
your questions to kateb@thefabricator.com to be answered by Thomas
Vacca, director of engineering with Micro Co., www.micro-co.com.
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