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Biomechanical assessment on two of the same shoe with different wear

Introduction
During this biomechanical assessment the differences between two of the same shoe were measured. The comparison of a new shoe and an old shoe that has been worn for more than a year was tested. The differences in force and friction will be measured and compared between the two shoes, and why shoe wear out.
Background
The Adidas shoe is made up of three components, the components are the material, the outer sole and then followed by the sole itself. The 350 V2 makes an audacious play for colour with an upper composed of Prime-knit in three impactful hues of yarn. A streak of solar red bears the mark ‘SPLY-350’. A semi-translucent rubber outsole and TPU sidewalls create a striking effect while providing superior traction. The sole utilises adidas’ innovative BOOST technology to create a durable, shock-resistant, responsive sole (Adidas, 2008). The first component of the shoe is the material. The material used as the shoes body is known as the prime knit material. It is used as it brings a sock-like fit to support your feet while keeping them ventilated and cool (JD Style, 2019). This material will reduce the chance of getting sweaty feet while performing physical activity. The second component used in the design of the shoe is the outer sole which is made up of two factors, the semi-translucent rubber outsole combined with TPU sidewalls. The semi-translucent rubber along with the TPU sidewalls make a great absorption of force and the rubber on the bottom of the sole has great grip to the floor decreasing the friction levels. The third and final component that makes up the shoe is the sole (inner sole). Every BOOST sole is made by squishing together lots of small capsules, allowing each little pellet to retain its own shape and giving the finished sole a precise reaction (Adam Jane, 2018). The sole brings a great comfortable layer at the bottom of your foot, so that your feet will never hurt wearing these shoes, the bottom layer is in addition to this a decrease chance of injury due to the high comfort, with all the squashed capsules bringing a soft layer while running and taking force from each step. Friction is a force between two surfaces that are sliding, or trying to slide, across each other. For example, when you try to push a book along the floor, friction makes this difficult (BBC Bitesize, 2020). Friction is also caused at the bottom of your shoe, it is caused due to the rubbing of the shoe with the floor causing friction. This can cause wear and tear of your shoe at the bottom. When that happens the outer surface of the materials rub each other at a molecular level, the resist each others movement and when the force applied to move the object exceeds the force applied by frictional forces to stop it, objects move. But in the process some molecules are removed from the outer most surfaces each time and that is what leads to gradual wear (Tanveer Singh, 2018). This means that over time every time you step you’re leaving some molecules are left on the ground, this is the reason why an older shoes bottom sole will be more damaged than a shoe that is brand new meaning the friction is better. The force absorption of a shoe when the shoe is dropped or the force absorption of a step while wearing the shoe is the energy absorbed through the shoe, foot and legs. 


Methodology
Two tests were tested, the first test was a shoe friction experiment which was to test the friction of the bottom sole of a shoe, the experiment was done using a wooden board with a rough patch of material at the top to place the shoes on in order to measure the friction level. The difference between a new shoe and an old shoe with wear and tare were compared, the older shoe had been worn for over a year. The two of the same shoes were tested in order to test the amount of friction caused by both. The test was done with a shoe friction experiment, two tests were carried out, the first test we measured the new shoe while placing 35kg of weight into the shoe, the board was then moved up and the shoe started to slide off of the board while the board which was when the angle measurement was measured. We then measured the same but this time we measured the older shoe with the same rules applied, with the 35kg weight inside the shoe. The board was pulled up and the shoe began to slide off while the board which at that moment an angle was measured once again for the second shoe. Between the two tests we can see that the newer shoe lasted longer before sliding off, this is due to the shoe having more grip meaning that the shoe has more friction before falling off. The older shoe fell just before the new shoe due top the fact that the older shoe has lost its grip meaning the shoe will cause less friction before falling. This is because every time you step with the shoe you leave molecules of the shoe left on the ground meaning the shoe will get worn down over time.
The second test was to see the impact of the force of the shoe on the force platform, the force plates are tools used for the measurement of ground reaction forces during walking, jumping, or any other type of movement. Force plates use a one of several different types of sensors (load cells) to measure forces, and the corresponding values are typically presented in Newtons. The standard measure across physics (Hawkin Dynamics, 2018). The shoes were tested with 35kg inside them and were dropped from a height of about 30cm from the centre of the force platform board. The first shoe being the new shoe was dropped and scored a force measurement on the platform. Then after the first shoe was measured the worn out shoe was dropped and scored another measurement on the force platform.

Results
Newer shoe force test                                        Older shoe force test graph[image: ][image: ]

The results of the first test which was the shoe friction experiment were measured. The results were measured using a protractor to measure at what angle the shoe began to start sliding or falling off. The first shoe which was the new shoe was tested first and scored an angle at around 57 degrees. The second shoe which is the worn out older shoe was tested last and scored an angle at around 50 degrees. The 7 degree difference between the newer shoe and the older shoe is due to the amount of grip it has, meaning that the newer shoes friction on the board would be better than the shoe with wear and tare. The second tests results were a little more interesting, the first shoe being the newer shoe was dropped and scored a force max sum of 24.54kg but then began to drop instantly to about 4kg, it then spiked to 2kg just before returning to 4kg again. At that point the shoes impact force ranged between 2kg to about 5kg until the test came to a finish. The second shoe being the older shoe was dropped and scored a max sum of 27.48kg but then instantly after spiked down to 2kg and then to 4kg but then shortly after returning back down to 2kg and then the impact force ranged between 2kg and 6kg until the finish of the test. This test was interesting due to the fact that the newer shoe was able to score a lower force impact level, due to the fact that it's ability to absorb and restore more energy and force than the older shoe. The different between the new shoe and old was only a different of 2.94kg meaning the new shoe was 2.94kg less impact than the old shoe. In order to calculate the coefficient friction for the force platform test you will need the formula to calculate it, the formula is μ = f÷N (Ariel Balter, 2018). The two graphs above show the initial impact force of each shoe on the force platform. The newer shoe spiked up to 24.54kg force, and once the initial impact has finished the graph shows the impact lowering down. The older shoe then does the same but reaches a higher score of 27.48kg, due to the more wear and tear on the shoe the less energy can be absorbed through the shoe. The older shoe in addition to this bounced onto its side after the initial impact whereas the newer shoe landed and stuck to the floor. This may be due to the newer shoe having more grip and can cause more friction allowing it to land and stay controlled whereas the older shoe with worn out grip and friction levels tumbled over as it couldn’t maintain its control.

Discussion
Overall there are differences in performance of new shoes compared to an old shoe that has been worn for over a year. There are differences when it comes to the force impact as well as the friction measurements when the board was lifted. As of the results the newer shoe was tested to be better than the older shoe, due to the lower impact of force and higher angle at what the board was lifted to while the shoe slide off. This is due to the bottom of the new shoe being in better condition than the old. The grip of the bottom of the new shoe is in a far better condition than the bottom sole of the old shoe, images will be displayed of the difference between the new and old shoe in the appendices below. As you can see the bottom of the old shoes material is all worn down with bits of the bottom sole have come off and broken. This is all due to the friction between each step. But in the process some molecules are removed from the outer most surfaces each time and that is what leads to gradual wear (Tanveer Singh, 2018). So for example as seen on the shoe some of the plastic material has broken off of the shoe due to the molecules over time being removed. In Addition to this the bottom of the sole, the edges around the shoe have been worn down, the friction rubbing against a component, for example the shoe and the floor, leaves great harm and year to the shoe over a course of a long period. Overall the testing done on both new and old shoe showed that the newer the shoe the more grip and friction the shoe has with the floor, and in a addition to this we know that a shoe gets worn out leaving missing molecules from the bottom sole of your shoe, rubbing off all the grip on the underside of the sole and furthermore loss higher friction levels that the newer shoe has. Shoes become worn down over time which is due to the constant friction between sole of the shoe and the ground, which results in the wearing out of the shoe (Sayak Kumar Sardar, 2017). Due to the wear of your shoes they then become less able to absorb as much energy as the newer shoe, when running your taking steps and with every step theres friction. If you were running and needed to stop all of a sudden the newer shoe would be able to bring you tons stop straight away whereas the older shoes may take longer to stop due to all the grip being worn out leading to a loss of friction.
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