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A Global Leader in Drivetrain Technology

BorgWarner offers a complete line of transfer cases, AWD couplings,
electronic limited:slip differentials, forque vectoring axles and hybrid/
electric vehicle drive systems. As a leader in drivetrain technology,
BorgWarner has provided over 8.4 million active all-wheel drive
systems and over 5.5 million electronic control units for the world’s
automotive Original Equipment Manufacturers (OEMs). Our active,
on-demand systems provide drivers with more fraction, better handling,
increased safety, uncompromised fuel efficiency and—total confidence.
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DRIVELINE MASS AND LOSS EFFECTS

Driveline rightsizing or downsizing refers to the process of design-
ing vehicle drivelines below the skid torque requirements or the

maximum torque capacity that the wheels can deliver. Historically,
all-wheel drive drivelines were typically designed to be skid torque

- capable, thus assuring that driveline components would not fail,

even under extreme conditions. However, in some cases, limit-
ing driveline torque levels was necessary to protect components.
An active on-demand all-wheel drive system with fully integrated
controls offering both thermal compensation and protection logic
enables rightsizing. These systems assure accurate and responsive
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ALL-WHEEL DRIVE

All-wheel drive has been inextricably linked with the
automobile since the early 1900s. Over the past 25 years,
the automotive industry has witnessed tremendous growth
in applications of and demand for vehicles with all-wheel
drive systems. In fact, worldwide demand for all-wheel drive
vehicles in the developing regions of the world is expected
to exceed 12 million units by 2015.

Early all-wheel drive systems were used primarily in rear-
wheel drive vehicles to improve off-road traction, mobility
and ground speed control. Consumer demand for these
same improvements in on-road vehicles led to the adoption
of all-wheel drive systems and to the integration of these
systems with other driveline and chassis systems. Today,
drivers seeking increased safety and security have prompted
manufacturers to offer all-wheel drive systems in vehicles
that might never be driven off-road or in rugged terrain.

Within these pages, outside contributors and engineers
from BorgWarner—a leading developer and manufacturer
of all-wheel drive systems—explore the history, advantages
and future of the all-wheel drive technology. This is a
practical manual written for automotive engineers by
automotive engineers who spend their days discussing,
designing and overseeing the production of the world’s
most popular all-wheel drive systems.

For engineers, students and auto enthusiasts eager to learn
more about all-wheel drive, this book is not to be missed!
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