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Part 2

1. From Part 1 of this experiment you should have an idea of how smart springs function and the kind of force that they can produce.

2. Complete the diagram below showing how you might use a smart spring as an artificial muscle in a robotic arm.

Your diagram should show where you would fit the spring and how you would connect it to a circuit so that you can control it.

3. Check the safety of your ideas with your teacher. You will now be given the necessary parts you need to build a prototype of your robot arm.

You will need to connect your spring to the arm using the pieces of wire that your teacher gives you. 

4. Your robot arm is a type of lever. Look at where you have put your spring. Is the lever acting as a force multiplier or a distance multiplier? 
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5. Your teacher should be able to tell you the maximum force that can be generated by your spring. Use this information to calculate the maximum load your arm could lift if the load was placed at the position marked A in the diagram above.
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6. Check your answer with your teacher. Now, test your arm with this load. Record your observations about what happened in the box below.
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7. Do you think that smart springs could be used as ‘muscles’ in real robotic arms? In the box below write down the advantages they might have over more conventional pneumatic or hydraulic systems.

What are the disadvantages?

What could you do to improve the properties of smart springs to make them more useful in this role?
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