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BMW pushes flexibility and advanced
material composites as the automaker
redesigns its future.
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A worker at
BMW’s plant
in Landshut,
where much of
the company’s
componentry
is produced,
preps a CFRP
body sideframe
for finish with
watercutting.
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o crystal ball is needed to predict that fundamental
changes are coming in the design, engineering, manufacture and marketing of cars and trucks. Indeed, the
very concepts of personal transportation and commercial
logistics are being challenged at every turn.
With such challenges come uncertainties. This year’s
Management Briefing Seminars (MBS) highlighted the
uncertainties facing original equipment manufacturers
(OEMs) and their suppliers as they look for clues at the
crossroads of environmental regulations, demographics
and technology.
What is clear, however, is the inherent value in vehicle
lightweighting through engineering and advanced materials.
Hosted by the Center for Automotive Research each
summer in Traverse City, Mich., this year’s MBS event saw
speaker after speaker express concern that the industry
has reached a turning point. Decisions made today about
powertrains, autonomous driving and lightweight materials
will determine whether a brand sees success or is consigned
to mediocrity, they said.
Among the OEMs, BMW appears to be charting a course
that values flexibility as the key to maintaining its leadership in automotive innovation and the production of
premium performance vehicles.
When it comes to powertrains, BMW executives acknowledge that the cars of tomorrow will be powered by
something other than an internal combustion engine,
although there will continue to be demand for high-output,
low-emissions gasoline and diesel engines.
When considering tomorrow’s auto power plants, the
question isn’t if, it is when.
At this year’s MBS, Florian Schek, head of head of lightweight design and vehicle weight at BMW, acknowledged
that the drive for reduced emissions could spell the end
of the traditional internal combustion engine and power
transmission drivetrain.
Within the next decade, the industry could see “the end
of the powertrains as we know them,” Schek said. “What
we don’t know is how long it will take to transform.”

Future Proof Platforms
The company hopes to address such fundamental uncertainty by building new levels of flexibility into its assembly lines.

Florian Schek, BMW Head of Lightweight Design
and Vehicle Weight, predicts momentous changes
coming to the auto industry.

By integrating the capability to rapidly shift from one
drivetrain to another for the same vehicle platform on the
same assembly line, BMW can satisfy demand while avoiding idle time.
“Nobody knows how many electric vehicles you’ll sell
five years from now,” said BMW CEO Harald Krueger.
“How many plug-in hybrids, how many combustion engines will you sell? The only answer is creating the flexibility to deliver all three.”
In addition to designing new assembly systems, BMW is
developing “future proof” platforms that can accept electric
powertrains, combustion engines and hybrids. BMW’s X3
crossover and 3 Series sedans are said to be the first models
that will be available in all three drivetrains and under the
company’s CLAR cluster architecture, assembled at the
same plant.
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BMW says it is investing in an expansion of manufacturing
and assembly capabilities at its Leipzig, Germany.

The company anticipates a capacity to produce “a
battery-electric right after diesel right after a hybrid on the
same assembly line,” according to Oliver Zipse, a member
of the BMW board of management. “That's the way to respond with flexibility because we don't know the demand."
As a result, BMW says it is moving away from dedicated
assembly operations such as at Leipzig, Germany. There the
company built production systems to produce the i3 electric
and i8 plug-in hybrid on separate assembly lines from the
lines for the high-volume 1 and 2 Series cars.
Instead, BMW is already designing systems at plants such
as at Spartanburg, S.C., where it will assemble the X5 crossover with all three powertrains. The addition of expanding
powertrain assembly options to the existing X3 through
X6 crossover lines is also planned for Spartanburg, the
company said.
Earlier this year, BMW announced plans to redesign
the Leipzig plant to add flexibility and expand production capacity.

Model Highlights
An example of the company’s approach to integration of lightweight materials and efficient design is seen in the X3 line.
Now in its third generation, the BMW X3 continues to
post strong sales, keeping it among the leaders in the premium mid-size SUV segment.
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BMW is building capacity to
manufacture “a battery-electric
right after diesel right after a
hybrid on the same assembly
line,” stated Oliver Zipse, a
member of the BMW board
of management.
For the current model, BMW increased use of aluminum
parts in the engine and suspension system to reduce the
weight of the X3 line by 121 pounds compared to the
prior model year.
When combined with a slick drag coefficient of Cd =
0.29, weight reduction for the X3 line earns fuel economy
numbers in the high 30s mpg with gasoline engines, and
the high 40s to low 50s for diesel engines. Consequent
reductions in carbon dioxide emissions help improve
the company’s fleet average for CO2.
Formed in 1916, BMW manufactures BMW vehicles,
MINI, Rolls-Royce and BMW Motorcycles. In 2016, the
company sold 2.4 million cars and 145,000 motorcycles.
It operates 31 production and assembly facilities, and
numbers a workforce of 124,729 employees.
In the second quarter of 2017, BMW reported that
strong sales of its 5 Series autos helped offset some weak-

Expanded use of CFRP and
metal composites in body
structures earned BMW's 7
Series sedan top honors at a
global auto body conference.

BMW is cognizant of the increased costs
that come with advanced materials.
ness in the luxury car market. For the quarter, it posted
profit improvements over last year.
The company’s strong sales and efficiencies across all
areas of the company “enables it to finance the substantial
investments needed for electrification and autonomous
driving,” reported Nicolas Peter, a BMW board of management member. “This remains our goal, even in the face of
increasing global economic volatility.”

Building Momentum
The GINA concept car caused a stir across the automotive
press when it was introduced nearly a decade ago. With its
shape-shifting fabric body, GINA was an early indication
that BMW recognized a changing market meant traditional
model progressions would have to give way to “substantially more varied product range, greater possibilities for
personalization and requirement-oriented production,”
the company stated.
Customer interests and “the priorities that motivated
them have changed and, more importantly, they have
become considerably more diversified,” the company said.
Its efforts since then have followed that belief.

The company is also cognizant of the increased costs that
come with advanced materials. When a BMW executive
announced it would not make extensive use of CFRP in the
redesigned 5 Series, the story was given wide coverage in
the automotive press.
In making the announcement, BMW said it recognized
that even for a premium brand, extensive use of advanced
materials such as CFRP can move the retail price high
enough that customers look to competitors.
"The equation to consider is how much do I spend for a
kilogram reduction in weight. It is not about one material,
it is about the combination of materials," observed Zipse.
Developing new combinations of lightweight materials is a
key focus for the company, he said at the opening in July of
a new $23-million high-tech research facility specializing in
lightweight materials.

Materials Recognition
Applying the lightweighting lessons learned in designing
and building its electric and plug-in hybrid models, the i3
and i8 respectively, the company is realizing improvements
in efficiency in other model lines and gaining recognition
for the effort.
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At a BMW production facility, carbon fiber is pulled from a spool for fabrication into CFRP composite material components.

For example, beginning in the 2015 model year, the
BMW 7 Series was manufactured using what the company
referred to as Carbon Core in the body structure.
Awarded the EuroCarBody, the top award at the Global
Car Body Benchmarking Conference in November 2015,
the sixth-generation 7 Series was recognized for being the
“first volume-production automobile to use a composite of
CFRP, aluminum and super high-strength steel to increase
rigidity in the passenger cell while significantly reducing
vehicle weight,” the company reported.
Use of CFRP with high-strength steels for the structural
elements allows adaptation of sheet metal in the B pillars,
for example, adding to weight savings.
That key structural member was the focus of a joint
research effort between BMW, the National Center for
Manufacturing Sciences (NCMS) and the Center for Com-
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posite Materials at the University of Delaware, the results
of which were announced in May.
The research was intended to prove the accuracy of
high-speed computing for modeling and simulations used
in testing the performance of carbon fiber thermoplastics.
Funded by the National Highway Traffic Safety Administration, the program used BMW’s established B-pillar
performance metrics for full-vehicle crash simulations.
“Using state-of-the-art tools for high-speed computing
and data analytics, the research proves the qualities and
characteristics of a new lightweight material while maintaining safety requirements in vehicles,” said Rick Jarman,
NCMS President. “Ultimately, all industry sectors can use
these light, strong, crash-resistant materials for their own
manufacturing to the benefit of the driving public.”

A design sketch of the new BMW Z4 roadster. The company says the
revised two-seater is more than 500 pounds lighter than the previous model.

“A specific continuous-fiber thermoplastic material,
carbon fiber reinforced plastic (CFRP) is a preferred solution
for reducing weight while maintaining safety requirements
for vehicles,” stated Jack Gillespie, director of the university’s
composite materials program. “This test shows that a lightweight, all-thermoplastic, continuous carbon fiber composite
material works well in B-pillar automotive applications.”
The research found that when B-pillar design was
“spatially optimized for energy absorption, stiffness, and
strength,” component producibility and structural integrity
are maintained.
As a result, the B-pillar “is 60% lighter than the existing metallic design while meeting BMW safety requirements for the NHTSA FMVSS214 side impact crash,”
researchers concluded.

Improved ‘Aeros’
Aerodynamics is another constant for auto design teams.
Maintaining a slippery drag coefficient while updating a
body style or finding new ways to slice a few points off
the coefficient of drag (Cd) number remains a continuous
challenge, BMW reports.
The company says 2017 model 5-series sedans feature
a drag coefficient reduced by 10 percent. Even though it
is incrementally longer, taller and wider than the previous
year, an active flap that opens and closes the grille slats
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to provide cooling when needed helps the sedan reach a
benchmark Cd figure of 0.22. Separate air channels reduce
turbulence in the wheel wells while trim and air-flow channels
along the underbody provide enhanced sealing for reduced
body lift at speed.
In the meantime, the company continues to apply lightweighting lessons learned to its other model lines.
Officially still a concept car, BMW is readying, according
to reports, a slimmed-down Z4 roadster to compete head to
head with Porsche’s Boxster. By replacing the folding metal
hardtop and all-wheel drive, among other things, the next
Z4 will weigh in at between 3,000 and 3,200 pounds, within
striking distance of the Porsche, reports indicate.		
Also revised this year, the 6 Series Gran Turismo features
lightweight engineering, aluminum and high-strength steel
in body and chassis components to realize a weight saving
of 330 pounds.
Finally, as OEMs and automotive suppliers plan for
an uncertain future, it is clear that the application of
advanced materials, revised manufacturing systems and
integration of autonomous driving technology will determine future relevancy.
At BMW, the company is prepared to invest in systems
and materials that provide the flexibility to respond to whatever the market demands. lw

