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What is ABS? 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ABS stands for Anti-locking Breaking System and is a way of retaining control of your car whilst under heavy breaking pressure as well as making your breaks more effective. 
ABS is found in nearly all modern cars and is a legal requirement in the EU “EU legislation implemented in 2004 means that every new car sold in Europe must have ABS as standard” (Gibson, 2020). 

The idea of ABS is to prevent the locking up of your wheels when you apply a lot of break pressure (emergency breaking for example).  
By doing this the wheels will keep there grip to the road and break far more effectively whist also allowing you to steer your vehicle as a locked up tire will not allow you to turn.  
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So how does ABS work? 

To answer this we have to look first at the problem that it aims to fix which is the tires locking up. A lock up will occur when too much break force is applied this causes the break disc to stop rotating completely or rotate slower than the wheel, when this happens the tire will lose its grip and scrub along the road. This loss of grip and lock up can cause many problems to the safety of a vehicle these being it will cause flat spots on the tire making it uneven and can lead to undesirable vibration when the car is moving as well as effect the handling of the vehicle.  

Another problem that comes with the lack of grip is that due to the tire not turning your steering input will be pointless as for your vehicle to turn the tires must be turning. So in order to keep grip we need get the tires moving again once they have locked up. ABS does this by sensing when the wheel has locked up then realises a bit of break pressure to allow the wheel to start moving again. 

To do this “The ABS system uses sensors to detect when one wheel is rotating at a different rate to the others. If the sensor registers that a wheel is turning more slowly under braking, then that's a sign the wheel is locking or about to lock” (Gibson, 2020). It will then just keep repeating this process many times per second until the break pressure is reduced. 
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ABS for first created in order to help plains and trins when breaking “the first form of 'anti-slipping' systems were experimented and implemented in rail and aviation industries during the mid-50s” (Venugopal, 2018). However it wouldn’t be until 1978 until the first iteration of what we now have in the modern day. This came on the W116 Mercedes-benz S class. 

It all started with Hans Scherenberg back in 1953. Hans was working as the head of design at Mercedes and was looking for a solution to fix wheels on road cars locking up. They looked to adapt the ideas present on aircraft to road car use however found problems in that the cars required more sensors, faster data processing and the system also needed to collect data in far more conditions than the aircrafts. 

10 years later the work would begin on the first electro-hydraulic braking control system and in 1966 “the German company partnered with the Heidelberg-based electronics specialist, Teldix (later acquired by Bosch) to develop the ‘Mercedes-Benz/Teldix Anti-Bloc System'.” (Venugopal, 2018) Bosch would later go on to build upon its ABS and introduce ESP 1995 further improving car safety by preventing skidding and improving stability. 
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You might be thinking that ABS seems to be the end all solution to breaking and for the most part you would be right however there are still a few areas where ABS is not preferable. In normal conditions and when using casually on the road ABS is definitely safer however this is on pavement with optimal grip however once you hit the dirt the rules change. When breaking on a softer surface like dirt it is actually more beneficial for you tire to lock up allowing it to really dig into the ground and bring your vehicle to a stop. 

The problems with ABS off-road is particularly noticeable when on a motorbike and is why with modern adventure bikes there is an option to toggle it on and off depending on the surface you wish to drive on. 

[bookmark: _GoBack]There are also time where ABS is not allowed however this is reserved for the track and racing such as formula 1 and do not apply to road use. So how do formula one drivers going at much faster speeds maintain control without ABS? Well they use technique. 

There are 2 ways to stop the tire from locking up whist heavy breaking you can use method A which is called pumping the break, this method requires you to as the name suggests pump the break on and off similar to how the ABS would although less effective as most people tend not to be as quick as a computer. 

If you’re looking however to be very effective with your breaking there is option B, threshold breaking. This is a technique often implemented by racing car drivers and is where you aim to press the brake pedal as hard as possible but just below the threshold where the wheel begins to lock up. However whist this seems like the best option it requires a higher skill level as well as a knowledge of the corner you are about to break for and when it comes to road use you shouldn’t be breaking late enough to lock up the breaks anyway. 

So when it comes down to it ABS is definitely the best option to have when an on road and has made a massive impact on car safety over the years. It’s said that “In the ASEAN region, motorcycle ABS is likely to save up to 8,000 lives every year” (FIA Foundation, 2022).
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Whist the core concept of how ABS works largely remains the same as cars evolve so too does its safety and in the form of ABS this is done by improving its ability to make calculations and increase the time to sense when a lock up will occur. 

One way that ABS has improved is by including the use of wireless accelerometers as well as improving the control software so that it can take more factors into account such as “dynamics of the tyres and suspension, the estimation of parameters such as lateral acceleration and wheel slip and the use of adaptive control and fuzzy logic” (Morrey, 2000). 

Another area innovation has been seen is with newer adventure bike and there off road specific ABS mode. This off road ABS mode works better for off road as it permits wheel slip between 40 and 15 kilometres per hour by briefly blocking the wheel. These speed limits are programable and as stock if the vehicle is below 15kph than the abs is completely disabled. So a large amount of development to abs is making it become more customizable. 



[image: ][image: ]





6
Conclusion 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

In conclusion there are many benefits to come out of the development of ABS and many lives saved. From its first development in the 50s and introduction in the 70s it has come a long way to what it is today and as the safety of cars only seem to improve I am sure that new advancements in the ABS technology will make roads a safer place. 
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