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Is Your Shop Ready for 3D Printing?

Andrew Tordanato of Diversified Manufacturing Technologies shares
the questions to answer before adding 3D-printing capability.
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B For Andrew Tordanato, Diversified Manufacturing Tech-

nologies president, getting into 3D printing was a natural
evolution. His family owns Mohawk Manufacturing, a metal
stamping operation that has been in business since 1921. In
2015, the company added a metal 3D printing division in
response to changing customer demands. Diversified Man-
ufacturing Technologies grew out of that experience, along
with the desire to further “diversify” into plastics and carbon
fiber reinforced polymer (CFRP) as well as metals. Things are
coming full circle now, as Diversified not only prints parts but
also helps manufacturers who are thinking about adding their
own additive manufacturing (AM) equipment to their shop-
floor operations.

3D printing enables Diversified
Manufacturing Technologies to
rapidly manufacture parts such
as these without the tooling
and setup time that it would
take to machine them.

Today, Diversified Manufacturing Technologies manufac-
tures parts for customers ranging from small job shops to
large original equipment manufacturers (OEMs). The equip-
ment at its Middletown, Connecticut, facility includes metal
3D printers such as a 3D Systems ProX 300 and half a dozen
MarkForged 3D printers capable of laying a continuous thread
of fiberglass, Kevlar or other fiber along with plastic filament
to increase part strength. Diversified is also equipped with
CNC machining and EDM capability, primarily used internally
for finishing 3D-printed parts.

On the metals side, most of the company’s work is in proto-
typing, aerospace R&D and production parts, and short runs
for the jewelry industry. With its polymer printers, the focus



Diversified encourages customers to be
flexible in manufacturing and to think about
how designs could be improved with 3D
printing. The two brake/clutch levers seen here
were 3D-printed on a MarkForged Mark Il 3D
printer with the fittings placed in the parts as
they were built—no assembly required. The
top lever is nylon while the bottom is nylon
reinforced with continuous carbon fiber (which
MarkForged says is strong enough to replace
machined aluminum parts).

is jigs and fixtures, brackets, and short runs of items such as
cases and handles. The work is often overflow for customers
trying to meet tight production deadlines. Diversified is able
to print parts on short notice, without the setup that would be
required at a CNC shop.
Successful jobs often result in repeat orders and can lead to
a better part design—converting a two-piece assembly down to
a single 3D-printed piece, for instance. Sometimes customers
go on to add their own 3D printers and bring production back
in house. Recently, these types of customer relationships have
led Diversified into consulting work to help companies decide
whether to add 3D-printing capability.
When working with a
3D PRINTING IN SHOPS shop, Mr. Tordanato says
@ there are three key questions
Why integrate 3D printing? he asks to help determine if
How job shops can benefit: the addition of a 3D printer is
gbm.media/shop3d appropriate:

e What kinds of materials are you working with?

3D printers are compatible with a limited number of materials,
so if a specific metal or polymer is required, that might sway
the decision in one direction or another. However, an exact
match is not always necessary, Mr. Tordanato says. For
instance, carbon-fiber-filled parts made with the MarkForged
printers can be strong enough to replace metal ones in the
right applications.

e Is there flexibility in the manufacturing or design of the parts

you make? In other words, does the way it’s made matter?

In industries like aerospace, where process certification is
important, there may not be flexibility to move a part from a
machining workflow to a 3D printing one. On the other hand,
parts with less-stringent process or geometry requirements,
such as jigs, make good candidates for 3D printing and could

3D Printing

even be improved by AM (think reduced weight and consoli-
dated assemblies, for instance).

e What is the part’s end use? Shops don’t necessarily know the
destinies of the parts they make, but this information is critical
before transitioning work. Understanding the function of the
part, where it will be installed and performance requirements is
necessary to determine which parts are matches for 3D printing
and which are not.

The answers to these questions will help determine whether
a shop is ready for 3D printing based on the parts it currently
makes, and if so, what type of AM equipment might be best.

In many cases, shops can add polymer-based printers without
needing any additional staff, Mr. Tordanato says (though he
notes that metal systems tend to require deeper training and
benefit from dedicated operators).

Of course, the specifics don’t matter unless the shop can
answer the most basic question: Are you willing to change your
thought process?

“The only way to take advantage of AM is to think addi-
tively,” Mr. Tordanato says. Initially that might mean identify-
ing current parts suited to in-house 3D printing, but deciding
when and how to implement AM is an ongoing process. To
make the best use of the technology, shops should consider 3D
printing as an option from the beginning of new jobs. =
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