Brakes

In physical terms we can state that energy is the power to do work. When a car comes down a straight line at 300 km/h or more, that car has lots of kinetic (movement) enery. Due to the fact that enery does not get lost, but can only be transformed one kind into another, at braking most of the kinetic energy is transformed into potential energy, more specifically warmth. Cars must sometimes decrease speeds from 320 km/h to about 70 km/h. This procedure generates enormous heats, resulting in brake temperatures of about 1000°C, where on the end of the straight, right before braiking, that is nearly 400. That 1000° occurs at the end of the braking, and is about the highest temperature a carbon brake disc (as they are used in F1, and limited to 28mm thickness and 278mm diameter by the FIA) can bare. 

During qualifying, most teams use thinner brake disks, to decrease the mass and increase balast that engineers can place wherever they want. This is possible because of the short time brake discs are stressed (mostly 3 laps), but in race conditions, and certainly on the most demanding circuits like Montreal, the maximum thickness is used.That way, the heat can be spreaded as much as possible to limit the maximum attained temperature.

Elements

The most important elements of a brake system are the brake disc, rotating at the same speed of the wheel. Today, these are made from carbon, while CART still uses steel brake discs. This material is responsible for the brake power advantage Formula one has to CART. The brakepad with brake blocks are located aside and around the brake disc. When the driver pushes the brakepedal, the blocks are pressed against the brake disc, which slows and heats up according to the friction that occurs (dependent on the brakepower the driver asks by pushing the pedal down).

A newer thing in formula one are the brake ducts. Ferrari introduced these in 2001, with all other teams having it adopted by the end of the season. The right picture shows the box on the inside of the wheel, and the smaller air inlet. The brake duct actually contains a large fan, that rotates around the wheel's axis (upright) and at its same speed. It is in a way some kind of a gasturbo for the cooling of the brakes, powered by the rotating wheel. This causes the fan to roatate very quickly at high speeds, and thus sucking air onto the brakes, where whithout a brake duct, the air is pushed onto it, just guiding the air to the brake. This brake duct allows the air inlet to be way smaller than it used to be, which generated a considerable aerodynamic advantage.
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