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Lincoln MKR Concept Punctuates Iconic Design Cues with Futuristic
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Innovation from Bayer MaterialScience LLC

When Lincoln unveiled its 2007
Lincoln MKR sports sedan concept at the
North American International Auto Show
in Detroit earlier this year, one of its most
striking elements was its double-wing
grille inspired by the revered 1941
Lincoln Continental Cabriolet. But to
bring that magnificent design into the
21st century took ingenious injection-
molded headlamp internal optics made
possible by materials and technology
from Bayer MaterialScience LLC (BMS).

New in the Lincoln MKR — and an industry
first — are the light-emitting diode (LED)
adaptive headlamps. Unlike most
adaptive headlamps that utilize multiple
lights, the MKR features single LEDs for
improved performance and increased
lumen output. The light source is a

Makrolon® clear tint PC was selected
for the injection-molded headlamp
internal optics of the Lincoln

MKR. Bayer’s AURA®

infusion technology

makes

specific

optics in the

headlamp appear
amber when lit.

white, high-brightness LED (HB-LED);
the LEDs are packaged in close
proximity to the optics.

BMS’ Makrolon® clear tint polycarbonate
(PC) was selected for the injection-
molded headlamp internal optics.
Makrolon PC is well-suited for automotive
lighting applications due to its desirable
combination of properties, which include
excellent impact strength, clarity,
thermal stability, heat resistance and
ease of injection molding for complex
lens designs.

Additionally, to make specific optics
appear amber when lit, BMS’ AURA®
infusion technology was licensed and

used by Apollo Color Coating of Roseville,
Mich. The AURA infusion technology

process actually allows the coloring agent
to penetrate the plastic such that the color
becomes integral to the component. With
the AURA infusion technology process,
color cannot rub off or peel off.

“The Lincoln MKR concept defined the
future of Lincoln design with seven
exterior design cues, and arguably the
most important of which is the twin-
port front grille,” noted Doug Stratton,
Project Leader, Future Business
Automotive Industry Innovation, BMS
LLC. “As they endeavored to evoke the
appearance of a boat’s bow cutting
through water and the waves it creates
as it powers forward, it was necessary
for the design team at Lincoln also

to employ modern technologies and
design in the forward lighting.”

BMS worked with Ford Optics Specialist
Mehendra Dassanyake, Ph.D., and his
lighting suppliers not only to select

the Makrolon PC grades to evaluate for
the Lincoln MKR, but also to provide
design and processing assistance to
manufacture the unusually shaped
headlamps. Prototypes for the Lincoln
MKR were made in the BMS Technology

Plastic Optics, a Rochester, N.Y.-based
firm that specializes in manufacturing
precision optics from polymers.

As Lincoln’s designers continue to push
the envelope in their desire to achieve
bolder, more distinctive styling options,
new materials and processes will play an
important role in taking these concepts
from the drawing board to the show
room floor. “Further design, process
and material optimization for these
optics is sure to lead to commercial
applications in headlamp assemblies in
future vehicles,” concluded Stratton.

AutoCreative is an initiative to establish Bayer
MaterialScience, on a global basis, as the leading
development partner and supplier of the auto-
motive industry. By working with the AutoCreative
team, customers are able to efficiently leverage
the wide range of advanced products and tech-
nologies — from polyurethanes and polycarbon-
ates, to thermoplastic polyurethanes and
coatings, adhesives and sealants — offered by
Bayer MaterialScience for a number of interior
and exterior automotive applications.
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Center in Pittsburgh, Pa. The actual
optics were injection molded by G-S
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Making a Positive Impact: Innovative Bumper System Meets New

Pedestrian Protection Requirements

It is an ongoing challenge for the
automotive industry — to incorporate
style, functionality and performance
into the car of tomorrow without
sacrificing safety. But thanks to Bayer
MaterialScience LLC (BMS) and O-Flex
Automotive, a division of O-Flex Group,
Inc., keeping the peace between sleek
and sensible is no longer an issue.
Demonstrating the brilliant art of
compromise, the two have collaboratively
developed a family of innovative bumper
system energy absorbers to meet new
pedestrian protection requirements.

The O-Flex bumper assembly
consists of energy-absorbing tubes,
utilizing Bayfill® EA (energy absorbing)
polyurethane foam, that are collapsible
upon impact. Currently developed for
the Cadillac STS, the bumper system
complies with European
Commission pedestrian

safety legislation and
crash compatibility
bumper height
requirements.

The new product is a metal
spin-formed, composite-bonded,
quadrangular cross-section tube with
extremely tight corrugated walls. The
patented tube not only produces a
nearly perfect square wave force upon
impact, but can also withstand a series
of multiple impacts with virtually no
degradation in force level or energy
absorption efficiency.

“The square wave efficiency actually
improves after each subsequent impact
with an extremely small permanent set
after each impact,” said Paul Glance,
Ph.D., M.E., application engineer for
O-Flex Automotive, Inc., a division of
O-Flex Group. “The metal construction
also produces a consistent square wave
force level at high and low temperatures.
Furthermore, it is unaffected by humidity
and aging, which sometimes degrades
plastic energy absorbers.”

While improving performance,
the specific cost and mass of the new
energy absorber is the same as current
solutions utilizing alternative 4.0 PCF
foam. By working with BMS, O-Flex
leveraged

the company’s
technology and
resources to identify
a lower density %‘ﬁ '
polyurethane foam for | & o

the application and

s Front-end and
Bumper Beam
Hybrid Technology

Energy Absorber
Polyurethane Foam

“These

develop prototypes for 4+ Bumper Fasch ] bumper
testing. P rarephthahie) Biend or | 2SS€Mblies are
“We found that Polyurethane Reaction inection Molcing ahead of the

the special ultra-

low density Bayfill foam enhances the
multiple impact capability of the new
bumper prototype,” noted Glance. “We
never really considered any

other material.”

Doug Stratton, project leader, Future
Business Automotive Industry Innovation,
BMS, observes that European Commission
pedestrian impact regulations are driving
new design and material solutions
globally. In the U.S., the National Highway
Traffic Safety Administration (NHTSA)
announced initiatives at 2005’s American
Plastics Council Automotive Work Group
conference focusing on crash compatibility
among a wide range of vehicles.

“O-Flex Automotive’s new
design concept, based on Bayer
MaterialScience’s energy-absorbing
Bayfill EA foam, is a lightweight, yet
highly effective solution for energy
displacement/absorption and

curve and meet
NHTSA and IIHS crash test ratings per
vehicle type.”

According to Stratton, the design
flexibility of polymeric materials
appeals to automotive engineers who
are discovering that the replacement
of traditional steel-and-aluminum
bumper assemblies with custom
energy absorber systems results in
bumper systems that are more durable,
integrate more components and reduce
the overall weight of the vehicle.

In fact, collaborations similar to
the one BMS has undertaken with O-Flex
could translate into the development
of a broad range of valuable materials,
design and process solutions that not
only comply with European and Asian
timelines for improved energy absorber
systems, but also lead the pace in
the Americas.

pedestrian protection,” said Stratton.
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Largest Ever Roof Module Made of Polycarbonate — Makrolon® PC Enables
Excellent Surface Quality, Durability and Significant Weight Savings

|ts miniscule size isn’t the only
reason the new “smart fortwo™ is turning
heads — the 106-inch long, environmentally
friendly vehicle also flaunts the world’s
largest polycarbonate roof module ever
fitted in a production vehicle. Covering
an area of approximately 13 square
feet, the surprisingly lightweight roof is
made of Bayer MaterialScience’s (BMS)
Makrolon® AG2677 polycarbonate (PC)
and is manufactured by Webasto AG in
Stockdorf, Germany. Low on both fuel

consumption and CO, emissions, the
unique and stylish “smart fortwo” is
quickly gaining attention on the streets
of Europe and at global auto shows.
Webasto makes the roof using a
two-component injection-compression
molding process on a swivel-platen
injection-molding machine, followed
by a coating step. In the first shot, the
transparent outer skin is produced from
Makrolon AG 2677 PC, and in the second
shot, the large-area frame is made of
Bayblend® DP T95 MF PC/ABS blend.
This black-pigmented blend of PC
and ABS was developed by BMS in
conjunction with Webasto specifically
as the second component for this
application and is tailor-made for
large-area glazing parts made of
Makrolon AG 2677 PC. One of the
blend’s particular strengths is
its shrinkage behavior, which is
matched to that of the PC material.
Despite its size, the roof module can
be manufactured with very low internal
stresses and low warpage. Because
the roof element is made of plastic,
the weight savings is considerable
— more than 40 percent less than a
comparable glass module. This not
only helps to save fuel, it also means
that the vehicle’s center of gravity

vehicle’s handling and agility. Reflecting
on the early stages of the project, smart’s
Detlev Penczek, who is responsible for the
panoramic roof, said: “The weight saving,
the design freedom and the possibility

of integrating functions like fixing
elements into the vehicle were the

most important factors in our decision

to make the roof of virtually break-
resistant polycarbonate.”

BMS and Webasto have been
working together for many years on the
development of panoramic PC roofs.
“With this project, it was again an
enormous advantage for us to be able to
call on the wide-ranging expertise that
Bayer MaterialScience has in the fields
of materials, processing and analytics,”
comments Martin Pollack, head of roof
module development at Webasto.

As far as the size of PC roof
modules is concerned, the full potential
has still not been realized. “Tests at
our company have shown that, with
present-day materials and modern
injection-compression molding tools and
machinery, low-stress roofs with
an area of up to 1.7 square meters
(18.3 square feet) are quite feasible,”
says Dr. Sven Gestermann, Key Account
Manager Automotive Glazing for Europe
at BMS AG. He also expects future roof

The Makrolon® PC roof module
of the smart fortwo vehicle
provides a weight savings

of more than 40 percent
compared to a

comparable

glass module.

module designers to make even greater
use of the shaping possibilities and
integration potential of Makrolon
AG2677 PC and Bayblend DP T95

MF PC/ABS blend to save costs and
simplify the overall assembly. “We are
considering, among other things, the
integration of roof spoilers, high-level
lights and components of the roof rail
and water management system,”

he says.

As BMS continues to partner with
leading manufacturers, the automotive
industry can expect innovative results.
A fervent testimony to the old adage
“big things come in small packages,”
the new “smart fortwo” is an illustration
of what can be achieved through the
collaboration of ideas.

is lowered, thereby improving the .
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