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Every large metropolitan American city
could save tens of millions of dollars in
annual fuel costs by replacing its current
fleet of smelly, noisy diesel buses with
newly developed, ultralightweight hybrid
electric buses. These revolutionary
vehicles use three times less fuel per
mile and weigh almost half as much as
today’s city buses. The new urban transit
bus is easier for the driver to handle and
provides a quieter, smoother ride for
driver and passengers. The novel bus
uses diesel fuel so efficiently that its
emissions of pollutants and greenhouse
gases are nearly zero.

The 40-foot-long vehicle combines a
unique lightweight, stainless steel frame
and other lightweight components with
a hybrid power system in which the bus
runs exclusively on a battery that powers
the electric drive system. The bus has
a small diesel engine that turns on and
runs a generator only when the battery
requires recharging.

The U.S. Department of Energy’s (DOE’s)
Vehicle Technologies Program (VTP),
DOE’s Oak Ridge National Laboratory
(ORNL), and their industrial partners
Fisher Coachworks and Autokinetics,
both of Michigan, codeveloped the
ultralightweight, full-size, urban transit
bus. AK Steel of West Chester, Ohio,
manufactures the special stainless steel
for the new bus. Fisher Coachworks
is commercializing the bus under an
exclusive license from Autokinetics,
the developer of the bus under DOE
sponsorship and  funding.  Fisher
Coachworks plans to produce several
pilot vehicles in late 2009 for federal

certification testing and then ramp up
production of the revolutionary bus
starting in 2010.

As a range-extended, battery model,
the new bus has a fuel efficiency that
is double to triple that of conventional
buses, with a corresponding decrease
in emissions. And as a battery model,
energy efficiency significantly improves
as the bus achieves “zero emissions”
operating performance.

The mass of the bus was reduced
by replacing heavy steel with an
ultralightweight stainless steel that is
thinner but stronger per unit weight. As
a result, less material is required for the
body and chassis structure, enabling the
manufacture of a vehicle that weighs
almost 50% less than a conventional
bus. The high-strength stainless steel
was synthesized using “principle-based”
design methodologies. Called Nitronic

The Fisher Coachworks GTB-40
plug-in hybrid transit bus (artist
rendering).

Approximately 50% weight
reduction

Three times more fuel efficient
than diesels

Lower diesel emissions

Smoother, quieter ride for
passengers

Improved handling for drivers
Reduced operating costs



Light Weight Materials

30 because the steel is strengthened
by exposure to nitrogen gas, the alloy
is also corrosion-resistant and durable.
Because the high performance material
is used for all major chassis and body
components of the bus, the service life
of the vehicle should be longer than that
of today’s bus.

Advanced vehicle subsystem tech-
nologies, such as better suspension,
are also incorporated into the bus
design. These key innovations enable
the bus system to be fully optimized
and downsized, further reducing the
vehicle mass. Additional efficiency
improvements have been gained by
using an efficient, battery-dominant
hybrid electric drive system.

Other advantages of Nitronic 30 include
excellent mechanical properties at sub-
zero and elevated temperatures, low-
temperature impact resistance, and
superb resistance to high temperature
oxidation. Although this material is more
expensive than conventional steel, the
incremental cost is offset by design
innovation, parts consolidation, and
streamlined manufacturing processes.

The new steel is also 100% recyclable
and environmentally friendlier to produce
than aluminum, making the alloy an
ideal “green” raw material for vehicle
structures. By applying a total vehicle
optimization approach, Autokinetics cut
the weight almost in half and designed
the bus to minimize maintenance time
and cost.

The bus also is designed to provide
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The Fisher hybrid bus prototype road
tests began in August 2008, to be
followed by Altoona testing in 2009.

enhanced passenger comfort, improved
compliance with the Americans With
DisabilitiesAct, reduced noise, andimproved
ride dynamics. The major advantage is the
reduced total operating expense as a result
of significantly lower energy costs and
lower maintenance costs.

ORNL researchers provided the insight
to apply Autokinetics’ lightweighting
technologies to the bus field. ORNL also
provided computer crash simulations and
infrared thermal imaging to evaluate the
quality of several initial laser welds in the
bus structure. Early tests at ORNL revealed
some problems with laser welding
techniques, so Autokinetics chose to use
resistance spot welding instead for most
areas and tungsten inert gas welding for
the rest of the joining needs.

Worldwide demand for buses has
averaged 240,000 annually but is
expected to increase by 3% per year. A
strong global market potential for hybrid
electric technology is predicted.

For more information contact:
EERE Informaton Center
1-877-EERE-INF (1-877-337-3463)
www.eere.energy.gov/informationcenter/
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Energy Efficiency and
Renewable Energy

Energy efficiency and clean,
renewable energy will mean a
stronger economy, a cleaner
environment, and greater
energy independence for
America. Working with a wide
array of state, community,
industry, and university
partners, the U.S. Department
of Energy’s Office of Energy
Efficiency and Renewable
Energy invests in a diverse
portfolio of energy technologies.

More Information

For more informaton about
VTP’s Materials Technology
subprogram, contact
Joseph Carpenter at joseph.
carpenter@ee.doe.gov.
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