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Introduction
The project aims to
investigate the
development and
reduction of bumpsteer
present in a Mazda Mx5
race car’s rear suspension.

Bumpsteer is an issue of
suspension kinematics
which causes issues of
vehicle dynamic handling
behaviour, in motorsport
the need for reduction of
bumpsteer is even more
prevalent than a road
vehicle, (Upadhyay, et al.,
2008).

The main objective of the
project if to evaluate the
improvement of the
vehicles handling and how
it contributes to the lap
time of the vehicle.

Methods
Measuring Bumpsteer of
Standard Mazda Mx5
Race Car.

Designing an accurate
suspension model using
WinGeo 3 computer-aided
design (CAD) software.
The model was used for
the development of a
suspension design where
bumpsteer was analysed
with the software, (Sharma,
et al., (2015) .

Track and Steady-State
teasing was used to
validate the modification
developed in the CAD
software. The testing
allowed developed set-ups
to be tested in a real-life
situation to gain results.

Results
Measuring bumpsteer of the standard Mx5
suspension highlighted a clear presents of
bumpsteer through the wheels travel. The
measurements taken produced a bumpsteer
graph. When a bumpsteer graph for the
standard suspension was created in the
WinGeo software. The two graphs were
compared showing clear correlation between
the two, helping validate graphs created in
WinGeo software.

The model in WinGeo allowed for many
suspension changes and designs to be
tested, their affect on the suspension’s
bumpsteer recorded and compared against
other tests and the standard set-up. The
largest reduction in bumpsteer was found to
be visible wit a combination of suspension
arm changes.

Data was recorded from track testing
primarily with the use of AIM technology data
analysis software. Track and steady-state
took place to analysis different developed
suspension set ups against the standard.
Results were compared across different data
for a conclusion to be drawn of which set-up
improved the vehicles dynamic handling and
helped achieved a faster lap time.

Conclusions
Earlier in the project
results showed a clear
presence of bumpsteer.
The development of the
suspension arm design
was required to reduce the
bumpsteer.

WinGeo 3 proved to
produced an accurate
suspension model which
could be used to develop
suspension arm designs.
Four designs were created
by modifying the
suspensions arms to show
a reduction in the
bumpsteer present.

Track and Steady-State
testing was selected to
provided a solid conclusion
on whether the reduction
of bumpsteer had an
impact on the vehicle
dynamic handling. A
prediction was that the
data collected from this
test would show that the
developed set improved
the dynamic handling
characteristics and lap
time of the Mx5 race car.
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