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A Treasure
for Those in
the Know
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Niobium is all but unknown in the
popular imagination. Unjustly so,
as manufacturer CBMM shows:
the raw material has exceptional
properties for industrial applications.
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he shiny, light-grey material is used
in pipelines, turbines, infrastructure,
and chemical plants. With a melting
point of 2,477 degrees Celsius, it
withstands the highest temperatures, yet near
absolute zero, it becomes a superconductor. Its
chemical properties are also extraordinary: the
miracle material is all but impervious to acids—
including the legendary aqua regia, a mixture of
concentrated nitric acid and hydrochloric acid,
which even dissolves the precious metals gold
and platinum. And that’s not all: as a component
of steel alloys, the metal enhances many material properties. So it comes as no surprise that
it is one of the most sought-after raw materials
in the world.
We’re speaking, of course, of niobium (atomic symbol Nb), number 41 in the periodic table
of elements. Thanks to its unique combination
of advantages, this metal has been indispensable in aerospace applications for many years.
It withstands the extreme conditions in rocket
engines as well as the searing heat of the spacecraft’s re-entry into the Earth’s atmosphere. It
also provides stability in bridges and the towers
for high-voltage power lines. And for the past ten
years or so, niobium has also been conquering a
new market: cars and commercial vehicles.
“There are 300 grams of niobium in the average vehicle today,” says Rodrigo Amado, head
of the mobility market segment for the Brazilian
company CBMM. Amado would know: CBMM
is by far the world’s leading supplier of niobium
products and technology. Founded in 1955, the
company operates the largest niobium production plan in the world, in Araxá in the Brazilian
state of Minas Gerais. Some 110,000 tons of the
stuff is produced there each year—roughly 80%
of total world production. And there is no end to
the bounty in sight—the deposits in Araxá alone
will suffice for 150 years and more. The main
products of CBMM are niobium oxide, which is
99% pure and is used in applications such as
lenses and turbines; and ferroniobium, which
contains 65% nickel and is of particular interest
for automotive uses. CBMM earned US$2 billion
with the raw materials in 2018, with the rest of
the market shared between two companies from
Canada and China.
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“We want to discover many more applications
for this unique metal.”
RODRIGO ARMADO
General Manager Automotive Materials Technology of CBMM

Formula E
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fort, in 2015 the Brazilians initiated the Niobium Materials
Technology Project, which has worked in concert with vehicle manufacturers and suppliers, material producers, and the
science community to advance the use of niobium. Porsche
Consulting has accompanied CBMM along this path—in the
implementation of the innovation strategy and through its
detailed knowledge of current mobility trends.
After all, there are many applications in the field of mobility just waiting to avail themselves of niobium. The metal
enhances the magnetic properties of transformers and filters
and thereby boosts the output of electrical drives. When used
in batteries, it shortens charging times and enables them to
withstand more charge and discharge cycles without substantial capacity losses. “In our lab, we are working on precisely such applications, but also on new alloys of niobium
and other materials,” says Amado. For CBMM, it seems to be
paying dividends to be expanding beyond the extraction and
processing of the metal to tap new business fields.
One particularly tangible example of the use of niobium
in new products is a bicycle that CBMM developed together

ELECTRIFYING

Lightweight construction:
With the help of niobium,
the electric bike developed
by CBMM and its partner
EDG weighs just seventeen
kilograms. Right: CBMM is
a sponsor of the Formula
E racing series—which
Porsche will join in 2019.

Whizzing through cities in thirteen races on five continents,
at speeds of up to 280 km/h: Porsche will be taking part in
Formula E, the electric counterpart to Formula 1, from December
2019. It’s a particular challenge for the manufacturer: for the first
time in its history, the carmaker will be entering a race series with
an electric car.
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CBMM’s roughly 300 customers worldwide are served
by 2,000 employees, most of whom are based in Araxá. In
addition to five regional subsidiaries and offices in Asia, Europe, and North America, the company operates warehouses
around the world to quickly meet the demand of its industrial buyers. This includes numerous suppliers in the automotive industry.
Niobium alloys are particularly beneficial in the structural
components of cars and commercial vehicles. “Their strength
and formability increases while their volume and weight decrease,” says Amado. “This can enable a vehicle to be up to 20%
lighter, which results in a noticeable drop in fuel consumption.”
Occupant safety can also be improved, he adds, because niobium alloys are particularly effective at absorbing the energy of a
crash. “For this reason, many vehicle manufacturers are already
using niobium, though this is not widely known.”
CBMM wants to change that. The company wants to shift
from being a pure raw material supplier to being a partner of
its customers and working together with them to bring new
applications of the metal to the market. As part of that ef-

with the EDG company, which is also based in Brazil. Founded by former Formula E champion Lucas di Grassi, EDG aims
to revolutionize urban mobility. “Micromobility has expanded into a major growth field,” Amado notes. “That’s why we
want to direct the attention of manufacturers in this area to
niobium.” The Niobium Superlight bicycle’s innovative features include an electric drive unit, as well as a frame weighing just seventeen kilograms, in which 21700 lithium-ion
batteries with a capacity of 364 watt hours are integrated.
“The frame is not only light, but also easy to produce thanks
to the niobium alloy,” says Amado. “The bicycle will hit the
market before 2019 is out.”
It is with precisely such lighthouse projects that CBMM
wants to make niobium better known and advance applications in new fields. Amado isn’t just thinking of e-bikes, but
also electrically powered cargo bikes and the ever-morepopular e-scooters. “In the future, we will focus even more
on innovations and working with partners,” says Amado.
“Niobium is available in large quantities—and we want to
discover many more applications for this unique metal.”
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