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hallenging manufacturing

stereotypes brings with it

risks and rewards. Our com-

pany understood this in the
late 1990s when we set out to develop
a proprietary process that stamps tub-
ing for endoscopic-instrument shafts
on a progressive die, thereby allowing
the addition of features such as slots
and holes, while reducing part cost by
as much as 75%.

These were hardly uncharted
waters for us as we had for years
applied the high-speed, low-cost
process of precision metal stamping
to the automotive and electronics
industries. It was a natural for us to
apply these techniques to the medi-
cal industry.

Over the years, we have con-
tinuously refined our design-for-
manufacturability process. Each
new endoscopic instrument program
had its own set of challenges. New
technologies bring additional risks
and new instruments have different

An automated rotary table feeds the laser
seam-welding machine.

functional needs that require differ-
ent features.

Fortunately, our dedicated pro-
totype department helped facilitate
part development by the fabrication
of high-quality samples for testing.
Tubing diameters from 3 to 10 mm
were developed along with different
features to accommodate various
trocar sizes. Instruments with wall
thicknesses from 0.010 to 0.030 in.
were also developed.

Almost any feature found in tradi-
tional tube forming is now feasible
using the stamping method. Ex-
amples include flats, strengthening
ribs, lancing, coining, and emboss-
ing. Process improvements let us
apply features in a length of tubing
up to 16-in. long without adding sig-
nificant cost.

A downside we confronted to
rolled tubing was its “seam.” Al-
though seams were closed, the tub-
ing could not be guaranteed to be air
tight. This was problematic because
in endoscopic surgeries the body
cavity in normally insufflated with
CO2 to provide working space for
the surgeon. This pressure would
tend to force body fluids up the tube
and potentially escape the body cav-
ity through the seam.

Until a few years ago, we ad-
dressed this problem by covering
the tube with a piece of shrink tub-
ing or spray-coating on a seal. This
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corrected the sealing problem but
added 0.010-in. to the tube diameter,
thereby wasting valuable space
needed for other instrument compo-
nents. It also made retrofitting diffi-
cult because implementation into an
existing instrument would require a
redesign of its internal components.

Our approach to these problems
combined metal stamping and la-
ser welding. We conceptualized
automated equipment that would
laser-weld an entire 16-in. length
of stamped tubing to seal the seam
without adding thickness to the di-
ameter. It’s easy to see this was no
simple task.

To prove feasibility, we fabricated
large quantities of prototype sam-
ples eventually determining the op-
timum laser wattage, spot size, and
feed rate. A major hurdle to over-
come was the overall straightness of
the tube. Welding imparts a stress
to one side of the part causing a
bow of up to 0.010 in., far above the
0.0007-in. maximum allowed. Also a
concern: how to detect microscopic
pin holes in the weld. Bench-top set-

A selection of shafts shows how the
proprietary stamping method provides
additional features such as holes. These parts
have airtight laser welded seams.

Micro Medical

ups demonstrated
the feasibility

of a straighten-
ing station that
included sensors
and adjustability
mechanisms to ac-
count for potential
process variations.
Leak-test equip-
ment was also
researched and
tested.

After months of
preliminary test-
ing, the equipment
was designed and
built. Turntables
automatically
index parts to the laser-welding
station where a full-length weld is
done. The tubing then moves to the
straightening station where it is
straightened and 100% inspected. Fi-
nally it goes to the leak test station
to inspect 100% for weld error.

This advanced rolled tube process
probably does not make economic
sense for many low-volume medical
applications due to the relatively
high capital cost. Other customers
just want to get something quick to
market to test acceptance. To meet

The equipment automates the process of te straightening
and 100% leak testing.
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these needs, we recently opened a
new division that provides a lower
initial capital expense and a reason-
able part cost.

Currently Micro Medical Tech-
nologies is developing two new ap-
proaches. One approach uses Lean
manufacturing techniques, with
production slated for early 2010. The
other is intended to further auto-
mate the welding process. Automa-
tion should drive costs even lower in
anticipation of future pricing pres-
sures that are probably inevitable. ¥
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