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A vehicle suspension system allows the vehicle’s tyre to move vertically in
response to road irregularities independently of its body, thus insulating the
load from induced shock and impact forces. This results in increased comfort
and less fatigue to the operator and passengers, greater protection to cargo
and the vehicle body itself, and improves the manoeuvrability and handling of
the vehicle. Whilst theoretical models easily outline the basic performance of
a sprung vibration system, commercial spring-damper suspensions are tuned
to harmonise this comfort and handling in-line with expected demands on the
vehicle and likely operating conditions. This report outlines the procedure
and findings from testing a modern bicycle suspension while adjusting some
of these characteristics. Ultimately the performance produced behaviour
closely matching idealised theory.

http://go.bath.ac.uk/vibrations



ME20016: Vibrations Lab

Contents

1

2

3

Introduction
Theory
Method

Results

4.1 Velocity — Voltage Calibration Factor . . . . . . .. .. .. ..
4.2 Spring — Damper Cycling at Different Frequencies . . . . . . .
4.3 Damper Response at Different Compression Rates . . . . . . .
4.4 Damper Response at Different Rebound Rates . . . . . . . ..

4.5 Damper Response at Different Compensator Pressures
5 Discussion
6 Conclusion
References

Appendix A Raw Data

12

14

15

15



ME20016: Vibrations Lab

List of Figures

DN —

Suspension Response [1] . . . .. .. ... L0 3
Comfort and Handling Conflict Diagram — adapted from [4, Fig

5.8] L 3
Spring-Damper FBD . . . . . . ... 4
Monotube Telescopic Damper — adapted from [2, Fig 6.6] . . . . 4
Idealised Characteristic Plots — based on [5, Figs. 2-3] . . . . . 5
External Components of Shock System — adapted from [3] . . . 6
Force — Displacement Plot at Differing Frequencies . . . . . . 8
Force — Displacement Plot at Differing Compression Rates . . 9
Force — Velocity Plot at Differing Compression Rates . . . . . 9
Force — Displacement Plot at Differing Rebound Rates . . . . 11
Force — Velocity Plot at Differing Rebound Rates . . . . . . . 11

Force — Displacement Plot at Differing Compensator Pressures 12

List of Tables

Uk~ W N+~

Velocity Calibration. . . . . . . . .. .. .. ... ... .... 7
Spring Stiffness Calculation . . . . ... ... ... ... ... 8
Damper Response at Differing Compression Rates . . . . . . . 10
Damper Response at Differing Rebound Rates . . . . . . . .. 10
Preload Change Given Differing Compensator Pressures . . . . 12



The remainder of this report has been removed at the request of
Dr Mike Wilson (Directory of Undergraduate Studies, Department
of Mechanical Engineering, University of Bath).

Full copy available on request (ju210@bath.ac.uk) and online for
University of Bath staff only at www.jonty.us



