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3D carbon fiber composite parts made from Impossible Objects’ CBAM process.

“Impossible Objects” Become
Possible with New 3D Process
Northbrook, IL-based 3D printing
company develops an all-new
additive technology that can create
functional, complex, high-strength
parts out of composites.

W

hen Bob Swartz first saw a 3D printer
in person, at a MIT laboratory where he
worked as a consultant, he was only
casually interested in the technology.

Swartz, a lifelong inventor and entrepreneur, had worked
at his late father’s manufacturing plant when he was
younger but had since moved away from the industry. He
studied both mathematics and computer science as a
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graduate student and went on to found several software
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and patent licensing companies.
It wasn’t until he read an article in “The Mathematical Intelligencer” that he realized the implications of 3D
printing and how it could create physical representations
of mathematical objects that were previously impossible
to create using any other method of manufacturing. The
geometric restrictions that had challenged companies
like his father’s were fading.
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“I was fascinated by the notion that you could ... reflect the elegance of
mathematics in a physical form,” he said during an interview with Manufacturing
Engineering in his Northbrook, IL, manufacturing facility. More than that, he was
excited by the notion “that you could also produce objects that were not feasible

Visit us at Fabtech,
Booth #S3592

by any other technique.”
But when he sought to learn more about the process, he was disappointed. He
found it expensive, slow and the parts to be inferior, or not as good as they could
be. “And so I became obsessed with it and started thinking about it and trying to
figure out if maybe there was a better way of doing it,” he said.

METAL FINISHING
CAN BE A TALL ORDER
Rosler’s line of roller conveyor
shot blast systems are perfect for paint
preperation and general cleaning
of structural steel and sheet metal.

3D CBAM parts (left to right): Small aircraft rear stabilizer mount, aerospace clevis
strut, automotive air foil.

And that’s how Impossible Objects was born.
In 2009, Swartz began developing what he calls CBAM—a composite-based
additive manufacturing process unlike anything else in the industry. The company
he founded, Impossible Objects, says CBAM is unique in that it creates functional
parts using high-strength materials such as carbon fiber, fiberglass and Kevlar.
Industry, in turn, is taking notice: Impossible Objects won SME’s RAPID 2015
Outstanding Innovation Award in May, an impressive feat for a first-year exhibitor.
Understanding CBAM
So how does it work?
The process starts with a CAD model sliced into layers and converted into a

finding a better way...

digital bitmap. That bitmap is printed onto sheets of composite material using an
aqueous solution and thermal inkjet technology. Polymer powder is applied to the
sheet of material, clinging to the solution in the shape of the bitmap.

Rosler Metal Finishing USA is the
leader in mass finishing, shot
blasting, automated processes
and media - made in the USA.
Visit www.rosler.us or
call 269-441-3000
for more information.

The layers are stacked, then placed into an oven and heated to the melting
point of the powder in order to consolidate the part to its designed height. After
the part cools, the excess, uncoated material is removed by abrasive blasting (in
the case of carbon fiber or fiberglass) or a chemical process (in the case of Kevlar).
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At first blush, this may seem more complex than popular

Right now, the printer is being developed to print about

technologies for 3D printing or additive manufacturing, where

12 pages of 8" × 10" sheets of material in a minute, and

objects are formed by printing each physical layer at a time,

Swartz said he sees the capability of going five times faster.

one on top of another. But Swartz, CTO and Chairman of

This doesn’t include the heating step or the removal of the

Impossible Objects, said CBAM has
advantages over other types of additive
manufacturing processes, many of
which are complex in their own right.
“The processes that exist today
are all very old,” he noted, adding that
FDM (fused deposition modeling) and
SLS (selective laser sintering) have
been in development for 20–30 years.
And many methods can only produce
prototypes. Typically, he said, they can’t
create something with the strength of
injection molding or better, and stronger
parts that are created by selective laser
sintering metal take much longer to
make with machines that are substantially more expensive and have more
geometric restrictions.
While every process has its
particular purpose, “the future of
additive manufacturing is functional
parts,” said Swartz. CBAM allows for
parts with few geometric restrictions
created with high-strength materials
that can be used immediately.
Additional milling can be done after the
part is finished in order to make the
part more accurate, but most of the
parts Impossible Objects delivers do
not need additional processing.
“This is really the first new process
in the last 25 years that solves a lot of
the problems with present 3D printing
speed, material properties and material
selection, and that’s what distinguishes
it from existing processes,” he said.
One advantage of CBAM is its
speed. Impossible Objects uses relatively inexpensive thermal inkjet heads
to apply the aqueous solution, and
because the solution is low-viscosity,
the inkjet heads can run very fast.
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Back Spotfacing &
Counterboring Tool
The BSF tool back
spotfaces or back
counterbores in one
operation without
turning the workpiece
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excess material, of course, but Swartz said other processes still can’t compete
with CBAM’s speed.
Another advantage is the strength and selection of materials for both the
substrate and the polymer powder. “Because we’re adhering the powder to this
aqueous solution, we can use pretty much any thermoplastic powder, so we can
use polyethylene, we can use nylon, we can use high-performance materials like
PEEK,” Swartz said. The finished part is strong due to both the strength of the
substrate used and the strength of the underlying polymer.

Counterbores Up to 2.3xd

Dave O’Neil, Group Publisher of Advanced Manufacturing Media, presents the
Impossible Objects team with the RAPID 2015 Outstanding Innovation Award.
From left to right: Dave O’Neil, Bob Swartz, Larry Kaplan and Jeff DeGrange.

CBAM also allows for the creation of high-strength parts without tooling
costs. Sometimes, at machine shops, people use CNC machines to create
low-volume metal parts without tooling costs, Swartz said, which is still expensive. But most of those parts don’t necessarily need to be made out of steel or
aluminum. CBAM offers a faster, less expensive way to create parts with specific

BSF
Counterbores up to 2.3xd

material properties.
As Swartz likes to say, “3D printing is fundamentally a material science problem.”
Developing the Business
The new approach has attracted customers and Impossible Objects has
grown. Today, the company has over 10 employees, several major investors, and
has brought on key leaders from within the 3D printing sector.
CEO Larry Kaplan officially joined the team in June 2014. Previously, he was
CEO of Eudora Global, a company that develops and operates new companies.

For Product Videos and Brochures visit
www.HeuleTool.com
See us at SOUTH-TEC Booth #1443
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Before that, he spent sixteen years at NAVTEQ, a provider of

Laboratory to develop carbon fiber tooling using PEEK,

digital maps and navigation systems. He left as CEO. In April

which Swartz called a recognition of the company’s capabili-

2015, Jeff DeGrange joined as Chief Commercial Officer. De-

ties by industry experts. “We’re seeing those kinds of things

Grange was previously vice president at Stratasys and before

in lots of areas,” he added.

that, led additive manufacturing efforts
at Boeing. Dr. John Bayldon came on
in July 2014, after having worked with
Swartz as a consultant for the company. He specializes in manufacturing and
mechanics of composite materials.
In December, the company announced it had received $2.8 million in
seed financing led by OCA Ventures,
a venture capital firm based in Chicago that focuses on “companies with
dramatic growth potential, primarily in
technology and highly-scalable services
businesses.” Northwestern University is
also an investor.
As for the company’s customers,
most prefer to remain anonymous, but
Kaplan disclosed that a majority of the
parts the company is producing are for
the aerospace and defense industries,
followed by automotive.
Two of Impossible Objects’ identified customers, Aurora Flight Sciences
and Horton Inc., support his assertion.
The company manufactured a stabilizer
mount for a small aircraft for Aurora Flight
Sciences, and a fan blade for trucks for
Horton. Both of these parts were initially
created using SLS, Swartz said, but
would frequently break. In the case of
the aircraft, the stabilizer mount couldn’t
withstand the force during landing, and
the fan blades would snap under the
pressure of actual use testing. With
CBAM, those parts can be created using
a much stronger composite, preventing
them from breaking. The company has
also produced electronics enclosures for
rockets and brackets for aerospace.
Impossible Objects also recently
entered into a collaborative research
agreement with Oak Ridge National

See us at SOUTH-TEC Booth #630
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The Future for Impossible Objects
Kaplan sees a bright future for Impossible
Objects. He joined the team after getting to
know Swartz while working at Eudora Global.

A 3D carbon fiber composite bracket
made from Impossible Objects’ CBAM
process and milled after.

Eudora was looking at investing in a different
technology of Swartz’s, and as the two got
to know each other, Swartz shared his new
process with Kaplan.
“Bob starting telling me about the 3D
printing, and I started getting excited about
it,” Kaplan said, and he became even more
excited when he looked at what was going on
in the marketplace.
Kaplan was informally working with
Swartz in early 2014 until June, when the
two formalized the relationship with Kaplan’s
appointment as CEO. It was only after that the
company started stepping up commercialization and sales efforts.

While the company is making parts for customers today,
both Swartz and Kaplan agree that the ultimate goal is to sell
Assistant, Associate or Full Professor – Manufacturing &
Mechanical Engineering Technology

	
  CBAM machines to manufacturing companies.

The Department of Engineering Technology and Industrial
Distribution (ETID) at Texas A&M University invites applications for
a tenure track faculty position at the assistant professor, associate
professor, or full professor level with expertise in manufacturing &
mechanical engineering technology. The applicant will teach
undergraduates; advise/mentor graduate students; develop an
independent, externally funded research program; participate in
department activities; and serve the profession. Strong written and
verbal communication skills are required. Applicants should consult
the department’s website to review our academic and research
programs (https://engineering.tamu.edu/etid).

Swartz said, adding that Impossible Objects would like to be

Applicants must have an earned doctorate in an appropriate
engineering field and a background conducive to the development of
an applied and/or educational research program by being able to work
closely with industry and/or government agencies. Candidates are
sought in the areas of advanced manufacturing (including but not
limited to additive manufacturing processes), welding and allied
processes, and related design and innovation. Preference will be
given to applicants with relevant industry or government experience.

ing. “We’ve had a lot of people from companies who use

To apply, go to https://www.tamengineeringjobs.com (Posting
FVN0362014). Full consideration will be given to applications
received by December 15, 2015. After that date, applicants may be
considered until positions are filled. Appointment begins fall 2016.
Members of Texas A&M Engineering are all Affirmative
Action/Equal Employment Opportunity Employers. It is the policy of
these members in all aspects of operations each person shall be
considered solely on the basis of qualifications, without regard to race,
color, sex, religion, national origin, age, disabilities or veteran status.	
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“Our long term goal is to compete with injection molding,”
a leader in functional parts for manufacturing. He also said
that the company expects to have a prototype of its CBAM
machine in the near future. Kaplan said he sees the company selling CBAM machines and materials to a growing and
dedicated user base.
Kaplan emphasized that even though the company is in
its early stages, the response from industry has been validatadditive as well as other additive companies look at us and
really express fascination with what we’re doing.”
“I feel like we’ve got something that’s really different,” he
said.

?

Impossible Objects
847-400-9582 / www.impossible-objects.com

