Biomechanics Experimental Report

Coefficient of Restitution
Introduction

When objects collide energy is transfer between these objects resulting in a change in kinetic energy of each object. As mass does not usually change this energy loss must be due to a loss in speed, or simply the speed of rebound is less than the speed of impact. In addition energy is lost due to noise of impact, overcoming frictional forces and deformation, though much of this may be regained if the objects are elastic.
The ratio of this loss in speed is called the COEFFICIENT of RESTITUTION (e) and specifically determined by measuring the difference of speed of each object before and after collision. 
However if the object is dropped vertically onto a flat unmoving surface then the C of R (e) is the ratio between the height rebounded and the height dropped
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Concrete 0.91969 0.81138 0.53230
Grass 0.38730 0.50827 0.42328
Dirt 0.20412 0.67082 0.29580
Wood 0.32914 0.68007 0.50415





Experiment

Using a tennis ball determine the coefficient of restitution on wood, tarmac and an indoor court.
(1) Using the rebound board drop a ball from 1 m and video the rebound height.

(2) Repeat for all difference surfaces

(3) Calculate the CoR for each surface

(4) Repeat with a drop height of 2 m

Tasks / Questions
(1) Explain 3 examples where the CoR is used in sport

a. As a player

b. As a governing body

c. As an equipment designer

(2) Show the differences in CoR graphically and explain how your results compare to the table data (were relevant).
(3) Does the CoR change with impact speed?

