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Investigating the Hardness of a Surface

When you look at pictures of Thrust 2 and Thrust SSC you will see great clouds of dust thrown up by the wheels.  As the wheels penetrate and crush the surface some of the material is thrown into the very disturbed air around the wheels.  All this takes energy and so removes some of the energy available to make the vehicle move. 
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So how hard should the surface be?  Too soft and too much energy is lost through crushing.  Too hard and the solid wheels risk sliding on the surface.  Look at the wheels of BLOODHOUND SSC (right) and you will see a V shaped profile to bite into the desert surface.
A team, including the driver Andy Green, have been exploring the deserts of the world looking for the ideal surface on which to run BLOODHOUND SSC. One of their tasks is to measure the hardness of the surface using a cone penetrometer.  You can carry out an investigation into the hardness of a surface using a large marble and a ruler.

[image: image3.png]


The picture shows a ball bearing which has been pushed into two different surfaces, plasticene and playdough, using the same weight to push the ball bearing into the surface in each case. Measure the diameter of each indentation and compare the hardness of the two surfaces.
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If you want to carry out an investigation more like using the cone penetrometer, use a pencil as shown. You can now measure either the distance penetrated by the cone part of the pencil or the diameter of the hole (or both). Playdough is rather soft so the weight you use can be quite small, not as much as the weight of 1 kilogram mass (about 10 newtons) shown in the picture. 

For teachers, such an activity will help develop measurement skills, and so contribute to the numeracy agenda.  The links to the web pages on the BLOODHOUND SSC site will support the literacy programme. Drawing bar charts or constructing graphs will help to show the connection between mathematics and science. Connecting this activity to sports and safety (Clegg Hammer) links to the Every Child Matters outcomes and aims.

(Eg., ECM 1, Be Healthy- encouraging children to consider wider issues of safety in sport, ECM 5 Achieve economic well-being - Encouraging students to gain skills and knowledge in STEM subjects which can open up extensive options for the future)
Why is hardness important for sports such as cricket, football and tennis? What can you find out about the Clegg Hammer?

What is hardness?  Does the definition "ability to resist scratching" make sense? See Moh's scale below.

This investigation can be taken outside to compare the hardness of the playing field surface to plasticene, outdoor learning.

Trays containing sand, dry earth, salt and sugar can be used.

Simply ranking surfaces in order of hardness makes an interesting exercise. 

Pieces of plasticene can be placed in water of different temperatures to compare the hardness of plasticene at different temperatures.  Children can suggest reasons as to why the hardness changes with temperature.

Pieces of wood can be used although this may require larger weights, take care.

Questions about the hardness of surfaces like glass, metal and stone can be asked. What is Moh's scale of hardness, below? Is hardness confused with brittleness?
Moh's scale of hardness:

10
Diamond


9
Corundum, (that’s rubies and sapphires.)

8
Topaz

7
Quartz

6
Feldspar

5
Apatite

4
Fluorite

3
Calcite

2
Gypsum

1
Talc
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