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Brake innovations from Bosch Bosch 4 ()
1927 Servo brake ABS/ESP:
1928 Brake support

Years

1936 Patent for anti-lock braking system OUQU 1 rToTan ABS from Bosch | 1878 - 2018
1978 Anti-lock braking system (ABS)
1980s Invention of high-carbon casting
for brake discs Bosch
1986 Traction control system (TCS) . )
1994 ABS for motorcycles Actuation: ' ' 25 Ye ars
1995 Electronic stability wuhiusu A Elctronic Stabilty Program
program (ESP®) © '
1996 Mechanical brake assistant
in the brake booster
2000 200 million ABS systems from Bosch Bosch
2010 Predictive emergency braking system Rotors:
IPS brake caliper = =
el oudu 1 Tuglsu
(ESP®hev)
Electromechanical
brake booster (iBooster)
Motorcycle stability control (MSC) V\hlUSﬂ:
100 million ESP® systems from Bosch

Copper-free brake pads in the USA S:d_UB:Uijr:ILOTan
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Presenter Notes
Presentation Notes
The Bosch brake pad program is purposefully structured to make it easy for both the stockist (wholesaler, retailer, brake specialist etc) and the workshop to make decisions regarding which brake pad to fit. 
Bosch’s target is to ensure that every pad set delivers a performance level that is as close as possible to the OES equivalent. In many cases this will be equal to or even better than the OES product.
By doing this, it is not necessary to varying levels of pad construction, different formulations, price points etc. If you consider when a vehicle is serviced through an OE dealership, they only fit one level of pad rather than waste time, effort and money on alternatives.
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Presenter Notes
Presentation Notes
Here we can see a summary of design elements and the benefits or reasons why they might be included in a particular brake pad design.
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Presenter Notes
Presentation Notes
The most critical aspect of a brake pad’s performance is the friction formulation. This is a highly specialized field - how well you can tune the friction formulation will dictate the other design elements you need to incorporate in order to achieve brake performance that is satisfactory to the driver. In a perfect world, brake pads would need zero enhancements, although this is perhaps less common in the independent aftermarket because of the longer development time required to achieve this. 
Bosch certainly has examples of aftermarket brake pads where no enhancements are used.
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Presenter Notes
Presentation Notes
The precise recipes of brake pads, commonly referred to as "brake pad mixtures", may vary from one vehicle model to another, and even within a model depending on the type of engine. They are of course trade secrets belonging to the brake pad manufacturers.
Development entails a great deal of time and expense, and for OE includes many months of experiments on test rigs in the lab and in test vehicles on the road, until a brake pad mixture is found that satisfies the criteria of safety, comfort and cost efficiency. Experience shows that the particularly critical factor is comfort.

Picture source:
Icon: https://bosch.frontify.com/document/7#/icons/png
https://aa.bosch-mediapool.de/boaamediapool/media/object/view/details.htm?objectId=72073&ccatId=34014
https://aa.bosch-mediapool.de/boaamediapool/media/object/view/details.htm?objectId=69465&ccatId=34100
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Presenter Notes
Presentation Notes
Picture source: �https://aa.bosch-mediapool.de/boaamediapool/media/object/view/details.htm?objectId=78023&ccatId=34100
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Presenter Notes
Presentation Notes
This shows the typical friction formulations that are being used across the Bosch range based on the major vehicle groupings.
Each of these materials is used because it provides the closest match to the OES product.
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Presenter Notes
Presentation Notes
In all of these pad brands you can find a mix of chamfer designs across pad lines and vehicles.
In some instances the chamfer design will be based on legitimate testing to reduce noise, in other the focus appears to be more of a marketing focus.
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Presenter Notes
Presentation Notes
When the brake pad’s friction surface is not in harmony with the caliper and rotor, the result is usually noise. This is what we refer to as the harmonics of the brake system. Slots in the brake pad can change the natural frequency by breaking up the friction material into smaller components. The end result is a reduction in audible noise.  A secondary function of slots is to facilitate the release of pad gasses which form between the pad and rotor on braking (known as outgassing) which can lead to brake fade.
.
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Presenter Notes
Presentation Notes
When the pads come into contact with the rotors, they make vibrations that become noise. Like dogs, humans have a limited range of sounds they can hear.  If the noise is out of the range of human ears, there will not be a noise complaint or comeback (this is typically high-frequency noises). It is when these vibrations are allowed to transfer into the caliper and knuckle where they are lowered to the human hearing ranges, that the driver notices a noise.
Brake pad noise suppression shims provide multifunction noise control as a component attached to the friction pad backing plate. A quality brake shim can prevent brake noise during the entire life of the brake job and will not dry out or be displaced over time like some lubricants. 
Shim design is just another one of the measures used by OE manufacturers to tune the brake harmonics so that the driver has a pleasant experience. Depending on the level of noise, there are extensive options available to bring it back to acceptable levels.
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Presenter Notes
Presentation Notes
This is a selection of shim types from the Bosch range – there is nothing generic about our approach.
If our development of a friction formulation is very close to the OES product then it is likely that the noise suppression shims used will also mirror the OES product.
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Presenter Notes
Presentation Notes
Where electronic wear indicators are fitted to OE brake pads they will also be supplied in the Bosch replacement brake pad.
A sensor embedded in the brake pad is connected to a warning light on the dashboard which will generally glow orange when the brake pads have reached approximately 2mm of friction material thickness.
One warning light is most universal however some vehicle manufacturers use their own designs.
If the warning light glows red it generally indicates that there is some other issue in the brake system that needs attention.
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Presenter Notes
Presentation Notes
Here we can see some common examples of how wear indicators are configured and supplied with the pads, or in some cases supplied separately.
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Presenter Notes
Presentation Notes
This shows some examples of other types of hardware that come with pads that are generally deigned to help eliminate pad rattle.
There are many other examples amongst the Bosch pad range, all of which are dictated by the original pad design.
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Presenter Notes
Presentation Notes
This explains where pad abutment shims are fitted in the caliper bracket to reduce pad drag in the slides.
In most incidences where abutment shims are fitted to the caliper a replacement set will come with the pads.
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Presenter Notes
Presentation Notes
This is an expansion of the primary USP – to be the best alternative to OES and puts it into perspective with what we see in some of the competitor products so that it is very clear what we are delivering.
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