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Repairing. the Unrepairable:
Lase, Weldi

ng to the Rescue- -—

Medbio LLC is a
contract molder and

toolmaker that designs

and produces or subcontracts
100 injection molds/year that,

in turn, are used in-house to mold

— s /‘; s a wide variety of medical devices and
w L= \ diagnostic equipment in Class 7 and Class
b - £ N\ ‘ 8 cleanrooms.
- s \\ /
ing thermoplastics and liquid silicone rubber.
Moldmake r/mO Ider Medbio LLC sent Given the diversity of parts it molds, these tools
. . can range from single-cavity/low-volume to 8- to
unscrewing cores w ith dama ge d 32-cavity/Class 101 production. All molds are produced
micro-threads out for repa ir via laser m t(?ol s'teels, often hardened stéels, owing to 'the need to
maintain tight tolerances and provide long tool life.
weldin g an d po lishi ng, S lashin g The company operates 119 thermoplastic injection presses
nine weeks off lead time to and two si'li.cone liquid injectit?n molding presses in ISO Class
8 or 7 certified cleanrooms at its three Michigan and one New
P roduce new inserts. York State molding facilities. Clamp tonnage ranges from 17 to
440 tons/15 to 36 tonnes. Among that total are a series of micro-
molding presses equipped with microbarrels capable of shooting
parts as small as 0.08 gram/0.0028 ounce.
he FDA-registered, 1SO 13485- and 9001-certified In addition to designing and producing molds and molding,
molder and moldmaker now known as Medbio LLC was assembling and packaging parts, Medbio also provides part feasi-
founded in 2004 in Grand Rapids, Michigan. Over the bility reviews, 3D prints its polymer additive end-of-arm tooling
last two decades, the company has grown through acquisitions (EOAT) and fixtures, offers tool transfer services and produces a
and name changes. It was acquired in 2021 by plastic caps and simplified prototype/bridge tooling option in P20 called Prototype
plugs manufacturer Protective Industries Inc. that brought Plus.
combined company resources to 17 facilities globally with a
cumulative century of experience in contract medical device Micro-Threaded Core
manufacturing. Given the types of tools Medbio designs and builds, and the
Medbio produces and subcontracts production of roughly parts it molds, many of its mold components are quite challeng-
100 injection molds per year for its molding operations to form ing to produce in the first place and equally challenging to repair
various medical devices and diagnostic equipment in engineer- should they become worn or damaged. Case in point, earlier this
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Medbio also provides part feasibility reviews, 3D prints its polymer additive molding-automation
components, offers tool transfer services and produces a simplified prototype/bridge tooling option.

year, a two-cavity tool the team had been using since 2018 for
a long-running program got damaged. To demold neat acetal
parts from each cavity, the tool was equipped with specially
built unscrewing cores that had to be removed by a special
EOAT.

Those unscrewing cores featured polymer-coated and very
thin 0.014-inch/0.36-millimeter micro-threads. The H13 mold
(hardened to 52 HRC) already had 300,000 cycles on it and had
been giving the molding team periodic challenges with parts
sticking onto the micro-threaded cores. The parts were designed
with “ears” that the EOAT grabbed to help unscrew the part from
the insert. Unfortunately, the ears would sometimes break pre-
maturely, making removing the part from the insert impossible
for the EOAT. In that situation, technicians manually demolded
parts — often using brass pliers — which, over time, damaged the
polymer coating, led to more part sticking and eventually resulted

MEDBIO LLC

PROBLEM: Medbio's micro-threaded inserts were dam-
aged and needed repairs quickly for tight tolerance medi-
cal parts whose customer was running low on inventory.

SOLUTION: Sent inserts to Alliance Specialties and
Laser Sales to repair via laser welding and polishing.

RESULTS: Inserts were back within a week, parts
were requalified and Medbio was back in production
that same week.

in damaged micro-threads. Although Medbio
had originally commissioned two spares for each
core, all spares had been damaged and none
were usable.

This situation created a serious challenge,
as building new unscrewing cores would take
10 weeks and customer stocks of the critical
medical parts weren’t high. While Medbio’s
mold services team does make many repairs in-
house, and the company already owned a laser
welding system, the intricacy of the threads
and the challenges of making repairs, blending
the repairs back into the rest of the metal and
polishing them was deemed beyond their capa-
bilities. The team also felt that the threads were
of such fine resolution that the cores would be
too difficult to print via metal additive manu-
facturing.

While the team had already been developing
a new mold for this program, it wasn’t ready
and would still need to undergo a rigorous
customer validation program before it could be put into pro-
duction. Given this extremely challenging repair, the team sent
both damaged cores to Alliance Specialties and Laser Sales to
get the mold back in operation as quickly as possible.

Sculptors in Steel

Founded in 1978 by a moldmaker-turned mold polisher, and even-
tually a mold services provider, the Alliance family of companies
offers many highly useful services to the tool and die industry

from four locations in Wauconda and Prairie Grove, 1llinois and
Montclair, California. Alliance Laser Sales Inc. produces and sells
its line of American-made laser welding and engraving equipment
and specializes in laser welding and engraving services for both
high-volume production needs and plastic injection mold repair
and finishing. Alliance Specialties Corp. provides the tool and die
industry with mold finishing and polishing, mold repairs, preventa-
tive maintenance, refurbishment and hot runner cleaning. Typical
welding work includes restoring cut edges, repairing shutoffs, mak-
ing engineering changes, fixing water leaks, repairing broken cut-
ters, fixing cutter gouges, making engraving changes and repairing
voids caused by EDM arcing.

Just on laser welding repairs alone, Tony Demakis, Alliance
president, says that the company has completed more than
60,000 jobs in the tool and die industry in the last 20 years. The
Alliance team was an early adopter of laser welding when the
technology came to market two decades ago.

“When we first tried it, we realized this was great technology
that could revolutionize the industry and make repairs faster
and easier,” Demakis says. “We knew this was something that
other companies would start to offer, so we brought the ser-
vice inside, bought our first machine from Germany and then
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the same insert after repairs and polishing were complete (right).

partnered with that company to rep their products while also
offering laser welding services.”

Eventually, after bringing suggestions to the machinery
OEM multiple times on how to improve the equipment to
better serve customers and being rebuffed, the relationship
was severed and Alliance began designing and building its own
laser welding equipment and repping other brands. In the
intervening years, laser welding has undergone many technical
advances, some developed by Alliance, and the team has built
deep experience in the intricacies of laser welding.

What are the benefits of laser welding versus tungsten
inert gas (T1G) welding? Laser welding is extremely fast and
doesn’t require the substrate to be preheated and later cooled.
It causes very low heating, minimizing workpiece distortion,
permits very thin materials to be welded in close proximity to
thermally sensitive materials, and enables joining of materi-
als with different coefficients of thermal expansion (CTEs)
and materials that normally can’t be welded. Laser welding is
unmatched in accuracy and can produce extremely fine welds
(0.1-1.0 millimeter/0.004-0.040 inch and at times as small as
50 microns) using wires as thin as 0.0762 millimeter/0.003

Image courtesy of Medbio LLC

A 10-week lead time for new inserts required Medbio to send out two specially built unscrewing
cores with damaged micro-threads for laser welding repair.
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Above are the two side-by-side inserts showing damaged threads (left); one insert during laser welding repair work (middle) and

inch. Since it involves minimal deposition of welding materials,
little to no post-weld machining is required, and since no elec-
trode is used, there is no risk of introducing contaminants to the
metal structure. In addition, there is no turbulence to destroy
the protective inert gas atmosphere, there is no concern about
arcing, since the beam moves in a linear path only and is unaf-
fected by magnetic fields, and it facilitates welding in difficult
areas like tight and deep geometry.

Close Communications

While Medbio has only been using Alliance’s services for 15
months, Alliance has become Medbio’s go-to source for laser
welding and other mold repairs. “We even purchased an 1D1-
Fiber laser welder from Alliance, which is so easy to use that
even engineers can be trained to operate it,” chuckles Micah
Barbera, Medbio toolroom supervisor.

How difficult were the Medbio micro-threads to repair?
“Given the projects people send us, our work is largely triage
and repairing the unrepairable, so nothing is that challenging
anymore,” notes Rick Hendry, Alliance laser welding foreman,
who completed this Medbio repair. “This project used finer
wire — five-thousandths — and the thread
size, thinness and intricacies, plus the preci-
sion we had to achieve, made it challenging,
but this is what we do every day. You have
to know your settings and how to dial it in,
plus not get frustrated and give up.” Hendry
repaired both core inserts and returned them
to Medbio within a week.

“If something is in our facility, it’s bad for
our customer and our customer’s customer
because everyone is losing money, so we get
things turned around as quickly and efficient-
ly as possible,” explains Mike Zender, Alliance
mold maintenance manager, who describes his
welding team as little sculptors in steel. “We're
an extension of our customer’s toolroom. We
have to live inside the guidelines they set and
recreate something that already exists while
meeting our customer’s needs.”

“Given the complexity and timing of this
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Laser welding offers a host of benefits for tool and die repairs over TIG
welding.

job, Alliance is the only shop we felt super confident could do
it and do it right,” explains Steve Trierweiler, Medbio senior
project engineer. “They have six laser welders on staff and
a neat business model. They don’t build molds but are here to
help support mold builders and molders on the service side.”

“The core inserts were ready to install when we received
them, although we did have to go through customer qualifi-
cation tests again,” recalls Tim Smith, Medbio senior tooling
engineer. “We passed and were back to molding that same
week, which is good as our customer was almost out of parts.”

Smith adds that Medbio was so impressed with Alliance’s
work on the unscrewing cores that they've already sent several
other challenging projects to Alliance and have been equally
pleased with the results.

FOR MORE INFORMATION

Alliance Specialties and Laser Sales Inc.

847-487-1945 / Info@AllianceLaserSales.com /
alliancelasersales.com

Mike Zender, Alliance Mold Maintenance Manager

Medbio LLC

616-245-0214, ext. 113 / info@medbiollc.com / medbiollc.com
Tim Smith, Senior Tooling Engineer

Custom precision core pins, sleeves,
ejectors, blades and punches

Molders with non-standard requirements can order custom
precision core pins, sleeves, ejectors, blades and punches
from Regal Components. Custom components are used in
molding a variety of medical, electronics and consumer
products that require extreme precision, such as needles
sheaves, closures, nipples, pipettes, IV connectors, shavers,
electronic components and writing instruments.

C om p onents caus 800-760-5715 visitus: regalcomps.com

Components can be ground to a tolerance of
+0.000050 inches, with tips as small as 0.002 inches and
lengths up to 14 inches. Custom details such as tapers, rings,
vents, ribs and spirals can be shaped using wire EDM. In
addition to standard tool steel, components can be made of
powdered steels, stainless steel and copper alloys including
M-2, A-2, H-13, S-7, PMM-4, PM1 0V420SS for greater
control over thermal transfer, tensile strength, hardness and
other physical properties. The molding surface can be
polished, coated and/or plated.

i,
call Us: 800-760-5715 10 Almeida Avenue, East Providence, Rl 02914
(.)727-299-0800 (%0)727-499-7109 (-)sales@regalcomps.com ¢/ regalcomps.com
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