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Ford develops 3d-printed locking wheel nuts to help
keep thieves at bay

One-of-a-kind Ford patented lock nut could prevent alloy wheels from being stolen

As car security systems become increasingly more sophisticated, thieves are targeting car parts
instead, including alloy wheels.

One method to deter wheel thieves is to use locking nuts, one on each wheel, which require a
special adapter, or key, to loosen. But even these are not invulnerable.

Engineers at Ford have now developed unique locking wheel nuts using 3D printing technology.

Voice pattern defines the nut’s shape

Together with EQS, a leading supplier for high-end solutions in additive manufacturing, Ford has
created locking nuts with contours based on the driver’s voice.

Like an iris scan or a fingerprint, a person’s voice can be used as a unique biometric identification.
Engineers record the driver’'s voice for a minimum of one second, saying something like “I drive a
Ford Mustang”, and use software to convert that singular soundwave into a physical, printable
pattern. This pattern is then turned into a circle and used as the design for the locking nut’s
indentation and key.
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With the geometry in place, the nut and key are designed as one piece, then 3D-printed using acid
and corrosion resistant stainless steel. When finished, the nut and key are separated, with a small
amount of grinding required to make them ready for use.

The design also includes second level security features that prevent the nut from being cloned or
copied. The unevenly spaced ribs inside the nut and indentations that widen the deeper they go
prevent a thief from making a wax imprint of the pattern, as the wax breaks when it is pulled from the
nut.

If not using the driver’s voice to create the contours, the nuts could feature designs specific to a
vehicle, such as with the Mustang logo, or use the driver’s initials. The design could also take
inspiration from a driver’s interest, for example, by using the outline of a famous racetrack.

Expanding the use of 3D printing

3D printing, or additive manufacturing, offers design flexibility to help reduce weight, improve
performance and create parts that wouldn’t be possible using conventional methods. For more than
30 years, Ford has increasingly used 3D printing to make prototype parts which help reduce the
development time for new vehicles.

The company has also used this technology to create parts that feature in the Ford GT, Focus and
Mustang GT500, and will make more 3D-printed parts in the future. Special bespoke car parts are
also 3D printed, including the intake manifold in Ken Block’s Hoonitruck and the pair of wind louvres
found on the M-Sport Ford Fiesta World Rally Championship car.

On the Ford production line, 3D printing is used to create assembly line tools that are up to 50 per
cent lighter, which makes repetitive tasks less physically stressful and helps improve manufacturing
guality. As many of these tools are made of nylon, Ford has introduced a recycling programme that
turns old 3D-printed pieces and plastics from manufacturing areas into 100 per cent recycled nylon.
Ford also creates 3D-printed safety equipment, such as protection sleeves for rotating tools used on
the production line, which prevent operators from incurring finger and arm injuries.

Quotes

“It's one of the worst experiences for a driver, to find their car up on blocks with all four wheels gone.
Some alloy wheels can cost thousands to replace, but these unique rim nuts will stop thieves in their
tracks. Making wheels more secure and offering more product personalisation are further proof that
3D printing is a game-changer for car production.”

Raphael Koch, research engineer, Advanced Materials and Processes, Ford of Europe.
“Having our very own plug-and-play printer enables us to make tools and parts exactly when we
need them, and to replace them faster than ever before. For some tools, the delivery time was up to
eight weeks, but with 3D printing, the turn-around has been reduced to just five days. Best of all,
anyone can sit down, create the part they need and start printing it using recycled plastic.”

Lars Bognar, research engineer, Advanced Materials and Processes, Ford of Europe.
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Making it easier to make cars — using 3D printing
https://youtu.be/M6UNLvS62pw
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About Ford Motor Company

Ford Motor Company is a global company based in Dearborn, Michigan. The company designs,
manufactures, markets and services a full line of Ford cars, trucks, SUVs, electrified vehicles and Lincoln
luxury vehicles, provides financial services through Ford Motor Credit Company and is pursuing
leadership positions in electrification, autonomous vehicles and mobility solutions. Ford employs
approximately 196,000 people worldwide. For more information regarding Ford, its products and Ford
Motor Credit Company, please visit www.corporate.ford.com.

Ford of Europe is responsible for producing, selling and servicing Ford brand vehicles in 50 individual
markets and employs approximately 49,000 employees at its wholly owned facilities and approximately
63,000 people when joint ventures and unconsolidated businesses are included. In addition to Ford Motor
Credit Company, Ford Europe operations include Ford Customer Service Division and 23 manufacturing
facilities (16 wholly owned or consolidated joint venture facilities and seven unconsolidated joint venture
facilities). The first Ford cars were shipped to Europe in 1903 — the same year Ford Motor Company was
founded. European production started in 1911.

Ford in Belgium & Luxemburg

Ford Belgium distributes Ford vehicles and Ford original parts in Belgium & Luxemburg, since 1922.
Ford Lommel Proving Ground is the lead test facility for validation of all Ford models in Europe, with
approximately 390 employees.
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Contact:

Jo Declercq — Directeur Communications & Public Affairs —02.482.21.03 — jdecler2@ford.com
Julien Libioul — Press Officer — 02.482.21.05 — jlibioul@ford.com
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