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ADDITIVE MANUFACTURINE

EOS and Kaprius Componerds,

Cyclists Take Industrial
3D Printing for a Spin

Kappius Components uses laser sintering for a trailblazing

bike hub/drive assembly

To American inventors, the “home
gangc" has always heen a symhbal of
possibility—a place for tinkerers wo cre-
ate and innovate. More than a century
ago, the Wright brothers founded a
eycle sales and repair business from a
modest storefront and scon after in-
vented a bike hub that was self-oiling.
Everyone knows what they did next in
the field of aviation,

Harley Davidson’s motorized bikes
were born in a backyard shed. HP's
Hewlett and Packard and Apple's Jobs
and Woeniak helped define the mod-
ern computer age from their suburban

starup shops, And garage-based entre-
premeurs are still atitin the 21st century.

: The Kappius rear hub is a groundbreaking,
lightweight, durable, oversized design
(above). Its carbon-fiber howsing, which

interfaces with a commercially available gear

About four years ago, Russ Kap- cassktte, cortains a drivetrain assembly
pius—mountain-bike enthusiast, win- compased of three components, including
ner of six Masters racing titles, and a ummm;ﬁwﬂmm-:ﬂ
research geophysicist/software develop- i ‘:; kS
er—bemmuhsemﬂmmbiqﬂehuha. Mmm“mmm
He wanted more speed and responsive- laser sintering (DMLS™). (Photos courtesy
mess, but wasn't sure how to get it of Kappius Components and Ben Delaney

His ‘Ahal" moment came when a BikeRadar)

demo part from one of the bicyele in-

dustry’s major suppliers arrived in the
miail. “When I saw it, | got an idea fora
new hub-drive system,” says Kappius, “1
did 2 patent search and quickly learned
that there wasn't anything out there that
covered what I was thinking.”

‘Swiss-bom cyclist, Christoph Sawser, the 2012 cross-
courtey world champlan, is shown riding Kappius
hubs at “The Leadville 100" marathon mountain-bike
race {Leadville, Colorado) in Ausgust 2012. He placed
second in this race and, kater in the year, won the
Swiss national title, also using the innovative hub

design. (Photo courtesy of Kappius Components)

After working out a design for a nov-
el eversized hub and high-performance
drive assembly that would transfer more power from pedal to
chain towheel, Kappius patented the concept and began locking
for a way to fabricate the parts.

The Manufacturing Conundrum

One barrier to entrepreneurial suceess in any age is finding an
efficient, costeffective and fast route from product idea to physi-
cal product. Kappius first knocked on the door of a fabricator who
offered water{et cutting, a technique often used to make machine
parts out of extremely hard metals. But the process was limited
in its capacity to produce dimensionally accurate and complex

digital.d2pmagazine.com/Vizion5hiewer.aspx?issuelD=3&pagelD=86

paris. Next, he tried
wire electrical dis-
charge machining
{(WEDM), a tech-
nology that can cut
imtricate shapes in hardened steel. This methed, while produe-
ing pants that met specifications, had a fairly long mrnaround
time: and could only fabricate 25D geometrics, a constraint to
component shape. With no better option available at the time,
he settled on this wechnique.

Far two years, Kappius and his son, Brady (an engineer and
pro mowntain-bike rider), field-tested versions of their hub
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