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MAKING MEDICAL PARTS

Smooth

» BY GARY WARD

avvy manufacturers constantly
S address and re-assess various pro-

duction processes to meet dyna-
mic market demands, be they just-in-
time manufacturing, environmenta is-
Sues or systems automation. But for a
medi cal-device manufacturer, the added
pressure of adhering to strict U.S. Food
and Drug Administration guidelinesand
cost-cutting demands from managed-
care organizations (M COs) only renders
the job more difficult.

Makers of artificial joints, fracture-
management devices and surgical tools
face unique hurdles, such as cost-effec-
tively achieving the optimal surfacefin-
ish. Although a few manufacturers re-
duce costs by producing parts with a
lower-quality surface finish, that’s not
an option for the vast majority. These
manufacturers painstakingly review and
compare various surface-finishing tech-
niques, media and compounds in order
to maintain process control and meet
FDA guidelines—a challenging task.

This article examines various finish-
ing options available to medical manu-
facturers to help them succeed in this
endeavor.

Handwork vs. Mass Finishing

Most medical devices, implants and
surgical tools start out as raw forgings
made from stainless steel, aswell asti-
tanium, nickel-cobalt and other exotic
alloys. After the pieceisdescaled, it is
machined to meet the proper dimen-
sions. Then the part is either finished

Many medical-part manufacturers use
mass-finishing equipment to meet strin-
gent requirements.

manually or mechanically to meet the
final surface-finish requirement.

Manufacturerswhose part production
entails a lot of handwork, such as air
blasting, abrasive belting or manual
buffing, increasingly may find that these
processes are more costly than the mar-
ket will bear. Hand finishing often costs
more than mass finishing and generates
costly health claims, such as those for
carpal-tunnel syndrome.

With increased pressure from MCOs
to reduce costs, many medical manu-
facturers are re-evaluating processes to
reduce or, when possible, eliminate
handwork from the finishing process.
Plus, mass finishing can improve the
consistency and repeatability of the de-
sired finish. Although hand buffing can
produce afinish of 1 R4 or less—com-
pared to the 2- or 3-Rg finish produced

Medical-component
finishing options.

by mechanical methods—only a
trained eye can see the difference.

Optimal Mass Finishing

Medical manufacturers employ
many types of mass-finishing methods.
The most common are circular vibra-
tion, centrifugal-disk and barrel finish-
ing, drag finishing and shot peening.

Themost popular mass-finishing ma-
chines are vibratory bowls (Figure 1).
They employ aspiraling and oscillating
action that causes the finishing media
and partsto spiral around the bowl. Vi-
bratory bowls can remove heavy burrs,
sharp edges and grind lines, and finish
multiple parts smultaneoudly. Thistype
of finisher is often chosen for its ability
to internally separate and unload parts.

Though less popular than circular vi-
brators, centrifugal -disk finishers offer
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an abrading performance that’s seven
to 10 times higher. A centrifugal-disk
finisher is used mainly for removing
large burrs or radiusing small- to
medium-size parts. Surface finishes
from 6 to 10 Ry can be achieved with
the proper media and compounds.

Asthenameimplies, centrifugal-bar-
rel machines also utilize centrifugal
force. These machines combinetwo ro-
tational motions to produce high grav-
itational forcesthat multiply theweight
of the abrasive media and the parts
being processed by up to 25 times the
static weight of the total mass. Having
an average volume of % cu. ft. to 6 cu.
ft., and aworkload capacity of 50 to 60
percent, centrifugal-barrel finishersare
often used when processing light-
weight, small- to medium-size parts.
The process imparts finishes that ap-
pear almost buffed.

Another common mass-finishing
method is drag finishing, which in-
volves attaching components to special
fixturesand “dragging” themin aplan-
etary motion through abed of grinding
or polishing media. Thedesign of adrag
finisher ensures that parts cannot im-
pinge on each other.

Shot peeners also offer unique ad-
vantages. By bombarding the metal sur-
face with steel shot, ceramic beads or
glass beads, peening optimizes the per-
formance of medical implants. In addi-
tiontoincreasing fatiguelife, shot peen-
ing produces a textured surface that
stimulates bone growth and augments
adhesion of the implant to the sur-
rounding bone.

Media Selection

Aswith mass-finishing equipment, a
variety of mediais available.

Most media are a blend of abrasive
grit, such as aluminum oxide or silica
carbide, and binder. Together, the grit
and binder create a uniform shape and
consistency. The two most common
media are ceramic and plastic.

Ceramic media are bound by river
clay, kaolin clay or porcelain, whereas
plastic mediaare usualy bound by urea-
formaldehyde or polyester. In addition,
dry-polishing media have a place in
medical manufacturing. Each type has
its advantages.

Figure 1: Vibratory bowls—the most
popular mass-finishing machines—em-
ploy a spiral and oscillating action, caus-
ing the finishing media and parts to spi-
ral around the bowl.

Plastic media are often used for de-
burring and producing finishesthat were
formerly hand-buffed (Figure 2). Plastic
media resist bresking and can produce
finishesasfine as 2pin. Because of their
fine, lightweight profile, plastic media
also are an excellent choice for eco-
nomical surface finishing.

Ceramic media remove heavy burrs
and flash, and provide a smooth, uni-
form finish. For medical devices, the
addition of silicon carbide helps avoid
contamination.

While not as common, dry-polish-
ing media, like walnut shells and
treated corncobs, eliminate hand buff-
ing and help impart high-luster finishes

at alow cost.

The general rulefor choosing media
is the higher the abrasive content the
lower the binder content, which, in
turn, trandlates into rapid decomposi-
tion during tumbling. This decomposi-
tion, or attrition, isdesirable because it
results in an abrasive grit that scrubs
and rubs away the part’srough surface.

For medical manufacturing, the FDA
has approved the following media:
steel shot and grit, stainless steel cut
wire, ceramic and glass beads, and alu-
minum oxide. Monitoring the type and
concentration of the compound helps
control the overall manufacturing
process.

Abrasive compounds, composed of
synthetic wetting agents, water condi-
tioners and various abrasives, give ad-
ditional metal-removal power to the
media. And, the compounds help clean
the parts and the machine's tub, help
emulsify oil and grease, and condition
the water. Ultimately, these com-
pounds improve the part’'s color and
surface finish.

Process Control

Process control not only involvesthe
equipment, but also the compounds,
media and workpiece itself, aswell as
how they interact. Like many things,
process devel opment is often a matter
of trial and error. The ideal situationis
for the manufacturer and supplier to
work side by side in a sample process
lab, where the manufacturer bringsthe
workpiece and the supplier addresses
the manufacturer’'s goals through a

Figure 2: A selection of plastic media, which resist breaking and can impart a surface

finish as fine as 2pin.



Do’s and Don’ts of Media Selection

hen deburring medical parts, proper media
selection is critical for cost-effectively
achieving the desired surface finish. The following is
a list of do’s and don’ts to keep in mind when choos-

ing the media.

DO:

O Use large media for rapid burr removal, provided

the finish is not important.

DON'T:

[0 Have a total load (media and parts) of 60 to 75
percent of the barrel’'s capacity (approximately
90 percent for vibratory machines).

O Use large media for fragile parts.
O Use media with sharp edges if a low rhythmic

average is desired. The Ry value is the part's

average surface finish based on its measured

O Use small and well-worn media for fragile parts
and when a fine finish is required and rapid cut-

down is not needed.

O Use a size or shape that won't lodge in holes or

recesses.

0 Use more small and less large media when slots

and holes dictate the use of two sizes.

O Choose a media size that can be screened or sep-

arated from the parts.
O Use three to five pieces of media to one work-
piece by volume for general ferrous work. By

peaks and valleys. The lower the Ry, the
smoother and more reflective the surface.
Forget to rinse the media after it has been used
before placing it in a storage bin.

Fail to screen media after use, so worn pieces
can be channeled to their respective bins.

Use a high volume of parts if nicks or scratches
are appearing.

Use large amounts of water with abrasive com-
pounds if the fastest action is desired.

Mix an acid compound with an alkaline com-

increasing the ratio of media, the finish will be
finer, if all other factors are constant. Softer

and bases.

metals require a higher ratio of media to parts.

consultative process that covers issues
such as surface finish and part toler-
ance.

One solid practice employed by savvy
manufacturers and suppliersis “tagging
and bagging.” Thisiswhere oneraw part
and one finished part are tagged and
bagged as representative cases to use as
benchmark baselines. Combined with
regular service readings and proper
record keeping, this process makes it
easier to see how an alteration—from
tooling to staff changes—can cause pro-
duction and/or cost variations.

Although it can be time consuming
and documentation-intensive, many
medical manufacturers often find they
need to make aprocess change. Therea-
sonsfor making achangevary. They in-
clude the need to reduce costs, upgrade

quality controls to improve the consis-
tency of afinish, or eliminate a process
that generates wastes or chemicals that
involve costly disposal expenditures.

Changing aprocess can take anywhere
from severa weeksto ayear. It'squicker
and easier to get a hew process—or
part—reviewed and approved by the
FDA than to change a process. When a
company changes an existing process, it
typically forms a committee that over-
sees the project prior to submittal to the
FDA. In sSituationswhere numerous sup-
pliers are involved, it can be difficult to
resolve conflictsif therearedifficultiesin
the FDA review process.

Manufacturers may find it more cost-
effective and efficient to purchase their
media, compounds and equipment
from a single source that will be ac-

pound, since this can create hazardous pressures

—G. Ward

countable for the entire process. If a
supplier has a limited product line and
offers limited services, then the avail-
able solutions and resulting manufac-
turing process will often be limited as
well.

Choosing asupplier that offersawide
variety of equipment, media, compounds
and deburring expertiseis a prescription
for successintoday’shighly competitive
medical-device marketplace.
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