
On top of its environmentally friendly drive,  
the BMW i3 also shines thanks to its innovative materials  

and modern look—including a carbon finish.  
Wörwag paints protect the plastic from UV rays.

By Thorsten Schönfeld; illustration by Nils Krämer

INNOVATION

Sunblock for 
Electric Cars



Most commercially available electric 
cars are based on conventional vehi-
cle concepts, modified with an elec-

tric motor and battery. The BMW i3, however, 
goes against the tide. With the first of the  
i family, specifically founded to market alter-
native drives, the manufacturer is aiming for 
integrated sustainability.

In other words: the car itself, the produc-
tion process, and the supplementary mobility 
services are all designed with environmental 
friendliness in mind. The i3’s architecture 
consists of two modules: an aluminum chas-
sis—into which the drive, the suspension, and 
the energy storage device are integrated— 
and a passenger compartment made of car-
bon fiber reinforced plastic (CFRP).

Innovative materials

Since the electric drive is relatively heavy, 
BMW uses lightweight construction for the 
body. Yet the innovative materials in the outer 

skin have another purpose: a modern look. 
Both the plastic panels and the carbon-finish 
roof are coated with Wörwag products. “In 
particular, the roof of the i3 puts high re-
quirements on the paint,” explains Dr. Markus 
Schmidtchen, head of development of func-
tional paint systems. Unlike other carbon 
components, it is composed not only of brand-
new fibers, but also of recycled scraps. There 
are economic as well as environmental bene-
fits to using recycled materials. Production  
is thus less complicated than when new fiber 
mats are used—saving both time and money.

To maximize stability and rigidity, liquid ep-
oxy resin is injected into the heated unfinished 
roof part, which is pressed into a mold. The 
fabricated part is then cured, ground smooth, 
and a bonding agent is applied. This bonding 
agent is a transparent hydro-primer made 

“The roof of the BMW i3 
puts high requirements 
on the paint. A special 
clear coat protects  
the carbon finish from 
UV rays.”  
Dr. Markus Schmidtchen
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DR. MARKUS SCHMIDTCHEN has been  
in charge of the development of 
functional paint systems at Wörwag 
since 2008. As the name suggests, the 
department optimizes paint properties 
such as UV protection and weathering 
resistance. Schmidtchen studied 
chemistry and earned his doctorate  
at the Research Institute for Pigments 
and Paints in Stuttgart, now the 
Fraunhofer Institute for Manufacturing 
Engineering and Automation (IPA).

up of two components. It ensures that 
the clear coat applied at the end of the pro-
cess has optimum durability. Soot is added to 
the primer for a black-tinted look. “The dark 
shade is purely for the appearance,” explains 
Schmidtchen. “It is the clear coat that has the 
protective function.”

Protecting car skins

Since ultraviolet rays corrode the plastic res-
in, BMW uses a clear coat with an especially 
high sun protection factor on the carbon roof 
of the i3. Like a sunscreen—which protects 
human skin against the sun’s damaging UV 
rays for at least a certain amount of time—the 
protective coat, especially designed for CFRP 
applications, prevents the roof from getting 
“sunburn.” But this sunscreen lasts as long  
as the car does! 

Two components achieve this. First, radi-
cal interceptors keep the coat from weather-
ing, i.e. they make it resistant to heat, mois-
ture, and UV rays. Radicals are usually highly 
reactive particles that are formed in chemical 
processes and would damage the coat. Sec-
ond, absorbers intercept UV rays. To maximize 
the protective effect, the clear coat is applied 
in a thickness of 100 micrometers (µm). Nor-
mally, the coat thickness of a clear coat on 

plastic is only 30 to 40 µm, and 40 to 50 µm  
on metal bodies.

Production that conserves resources

In contrast to traditional vehicle construction, 
during production of the BMW i3 the entire 
bodywork is not protected against corrosion, 
coated, and dried in multiple steps. Instead, 
the roof, bumpers, front, rear and side panels 
are coated individually, which is more eco-
nomical. As a result, when paint is applied to 
the carbon roof in the flat-bed automatic paint 
sprayers, there is very little overspray—and 
thus, very little waste.

All in all, it takes only half the energy and 
70 percent less water to manufacture an i3 in 
comparison with a conventional vehicle. The 
Leipzig plant has four of its own wind genera-
tors to handle the electricity requirements. 
The joint venture SGL ACF (Automotive Car-
bon Fibers), which manufactures the carbon 
fibers for the CFRP body in Moses Lake, 
Washington State, obtains all of its operating 
current from hydraulic energy.

Last but certainly not least, the integrated 
concept for the i3 includes the fact that BMW 
not only offers its customers renewable elec-
tricity but a Europe-wide charging infrastruc-
ture as well. n

Perfectly formed socket: 

You can charge the i3 at home 

using the BMW i wall box.

Consistent lightweight construction: 

the carbon fiber reinforced plastic 

(CFRP) saves weight.
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Plastic add-on  
parts painted  
in color

Passenger compart-
ment made from  
carbon fiber reinforced 
plastic (CFRP)

Carbon-finish  
roof made of  
CFRP scraps

BMW i3: TECHNICAL DATA 

Drive: Synchronous motor 
Output: 125 kW (170 hp)
Maximum torque: 250 Nm
Storage battery: Lithium-ion battery
Energy consumption in kWh/100 km (combined): 12.9 (13.5*)
CO2 emissions in g/km (combined): 0 (13.0*)
Performance
Acceleration: 7.2 seconds from 0 to 100 km/h
Maximum speed: 150 km/h
Range
Comfort mode: 130–160 km
Most efficient driving mode: up to 200 km

* BMW i3 with Range Extender
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