
          In future, more trials could be repeated in order 
to obtain a broader range of results. A possible error 
which could have been made during the experiment 
was the duration of the data collection. Although the 
experiment was stopped at 60 seconds each time, 
cutting off the energy supply from the power supply to 
the mechanism had a slight delay. 

         An energy recovery system (ERS) is an innovative 
mechanism, which stores lost energy from the action of 
applying a braking force. This energy can then be 
transferred into other components of the main system. 
The main mechanism within an ERS is the flywheel. 
The purpose of the flywheel is to collect and store 
energy by continuously spinning. Once the energy is 
stored within the flywheel, it can be deployed to assist 
with the acceleration of a vehicle. In the event of 
braking, energy is wasted because the kinetic energy 
generated is mostly converted into heat energy from 
the brake discs. An ERS would collect this energy and 
release it by giving the vehicle an extra boost of 
horsepower. 
          The purpose of this project was to investigate the 
effect different metals have on the efficiency of a 
flywheel, to determine whether cost-effective metals 
can serve as suitable replacements for materials used 
in energy recovery systems (ERS). An ERS is 
predominantly utilised within the automotive industry, 
however it is also used within the mechanical industry, 
such as in industrial machines.

Conclusion
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          Upon the completion of the practical experiment, the 
results of the trials were collected and compiled. The 
titanium flywheel had the highest revolution per minute 
count, at 88, with an average of 87.3. The aluminium’s 
highest RPM recording was 82, with the average being 
81.3. The copper flywheel’s highest recording was 71, with 
an average of 70.6 over the 3 trials.
          The copper and brass flywheels had fairly similar 
results. This may be because of how they were similar in 
weight. However, one run with the  brass flywheel was 
interrupted when the screw holding the flywheel came 
loose, hence explaining the minor drop in RPM. 
          The steel flywheel had trouble rotating as it was 
much heavier than the other flywheels. The elastic band 
was struggling to grip onto the surface
         Wear from the elastic band could have played a 
factor within the experiment. The elastic band was not 
replaced after each material was tested, possibly affecting 
the results of the experiment. A band did snap during the 
fourth trial of the metal flywheel.
         The  quality of materials could have also played a 
role in the experiment. Notwithstanding the aluminium and 
coil coated flywheel, every other flywheel was cut out by 
hand with some machine assistance. The ridges were all 
hand engraved, meaning inconsistencies within the 
gripping of the surface could have been a factor in the 
results. 
         The weight of each metal played a major role in the 
experiment. The titanium flywheel was extremely 
lightweight, and thus was able to have the most revolutions 
per minute. 
        The coil-coated flywheel was an aluminium piece with 
a coil coat around the exterior. There was also an addition 
Australian burlgrain coated flywheel; however wood would 
not be ideal in this sort of environment. However, the coil 
coat might have other benefits such as having good 
insulation to prevent overheating when being intensively 
used. 
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Method:
1.Use the nuts and bolts to secure the motor cover onto 
the left side of the base.
2.Attach the motor onto the motor cover and secure the 
second half of the cover by joining the two covers 
together. Ensure the motor output goes through the hole 
of the first part of the motor cover. 
3.Attach a belt guide to the output of the motor.
4.Secure the two flywheel stands a few centimetres 
apart
5.Attach and secure the smaller plastic flywheel onto 
the stand closest to the motor. 

6.Wrap one elastic band between the first flywheel and 
the belt guide.
7.Secure another belt guide onto the first flywheel. 
8.Secure the aluminium flywheel onto the second stand 
and attach the second elastic band around the flywheel 
and second belt guide.
9.Turn on the motor and record 60 seconds of the 
mechanism working.
10.Stop the motor and take off the elastic band.
11.Repeat steps 8-10, changing the second flywheel 
each time with its respective materials. 
12. Analyse the results and observe. 

         In this experiment, the independent variable was 
the material used for the flywheel, with the dependant 
variable being the revolutions per minute acquired by 
the flywheel. The time stayed constant.

Setup of the system excluding the battery and 
electrical wire. The aluminium flywheel is fitted here

Apparatus:
•Appropriate tools (screwdrivers,  etc.)
•Tamiya Model Set 70121
•Small electric motor
•Elastic Bands
•Small Plastic flywheel gear (3cm diameter)
•Aluminium flywheel
•Coil Coated flywheel
•Copper wire
•Brass flywheel
•Copper flywheel
•Titanium flywheel
•Steel flywheel

In conclusion, the titanium flywheel was the most 
efficient metal. Weight played a major role in the 
experiment. A relationship was established, in which 
higher revolutions per minute were observed in the 
lighter metals.
          Other factors need to be included in the future, 
such as conduction and other concepts, in order to 
determine the practicality of using these metal flywheels 
in devices. 
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