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Introduction
Vibration is a widely unknown 
quantity when it comes to 
motorcycling and how it affects the 
bike’s handling, however it is known 
that the two sources are the engine 
and surface undulation. This is what 
made it an intriguing subject area in 
an engineering sense as if vibration 
is reduced it can stop some 
unwanted effects when riding. There 
is also danger posed to the rider via 
vibration exposure when riding, 
meaning this area deserved 
investigation and improvement.
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Project Aims
The main aim for this project was to 
improve motorcycle performance and 
handling. The main ways to do this 
were by either reducing the amount 
of vibration caused by the motorcycle 
or alternatively to try and find a way 
to dampen the vibrations from the 
motorcycle so that they had a lesser 
effect. In order to complete these 
aims, research would be conducted 
on the subject before experiments on 
existing motorcycles (such as Laser 
Doppler Vibrometry) and analysis of 
data could be completed. This would 
conclude the first half of the project 
with the second half continued in the 
next academic year.

Research
A lot of research was conducted as 
part of this project. This work was 
completed in multiple areas such as 
mathematical theory, how vibration is 
tackled in the engineering sector, 
effects of vibration on the human 
body and motorcycle handling issues 
caused by vibration. 

The two biggest areas of research 
were the human health effects and 
the motorcycle effects as these were 
what the project aimed at stopping. 
Different health effects from 
vibrational frequencies are shown in 
table 1.

Analysis
There were two planned analysis 
tasks as part of this first half of the 
project however only one was 
completed due to the coronavirus 
pandemic. This surviving task was 
the analysis of on-track data 
acquired from a motorcycle data 
logger. This data was used to find 
the handling issues that were 
detailed in the research section. No 
evidence of wobble or weave was 
found due to the data coming from a 
road-legal Ducati Panigale and so it 
is much more stable than a race 
bike. However, evidence of chatter 
was found as shown in figure 2. 
Chatter is detected using the front 
suspension trace (orange line).

Conclusions
Unfortunately due to the coronavirus 
impact on this project and other 
assignments taking priority, not all 
work was completed such as 
conducting the LDV experiment. 
However, this project is being 
continued next year as part of the 
master’s course meaning there is 
time to complete the remaining work 
needed to make this project a 
success.
Even though not all work was 
completed there was still good 
progress made in the area of 
research and analysing data from the 
Ducati Panigale. This has produced 
useful information that can be used 
in the next stage of the project, 
providing a good starting point for the 
continuation of the project next year.

The research element regarding 
motorcycle handling effects involved 
areas such as wobble, weave and 
chatter. Wobble involves the front of 
the motorcycle rotating around the 
steering axis (shown in figure 1), 
while weave involves the rear of the 
motorcycle oscillating. Chatter is the 
reaction between two parts vibrating 
at the same natural frequency, 
usually between the tyre and the 
chassis. This causes a the tyre to 
vibrate while in contact with the road.

Fig.1 – Diagram of Motorcycle Wobble [2]

Table 1 – Health Effects Due To Vibration [1]

The small peaks over short periods 
of time in the suspension trace show 
the wheel moving up and down, 
‘chattering’. The FFT graph shows 
the peak at around 0.3m/s2, meaning 
a vibration of this magnitude at a 
frequency of 20Hz (due to the natural 
frequency) was taken at the seat 
unit. This value would have been 
higher had the accelerometer been 
placed on the handlebars as this is 
closer to the moving wheel. It does 
however serve the purpose of 
showing the vibrational effect of 
chatter in existence.

Fig.2 – Evidence of Chatter via FFT Analysis
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