Thanks to the marvels of modern technology, the middle pedal in your road car is a far less exciting place than it used to be. Even if you’ve just fiddled with your i-pod, only to look up and find the motorway at a standstill, the ECU, ABS and ESP will usually save the no claims bonus. 

In a rally car however, it’s a very different story. The brake pedal is where a lot of the unique skills of a rally driver come into play and a huge part of making a car go quicker through a stage. And being the middle pedal is about where the similarity with your road car ends too.

The entire braking system in a rally car is modified, down to the type of brake fluid used. All standard brake lines are removed and replaced with braided aircraft style hoses that run along the inside of the car, to protect them from damage. A hydraulic cylinder is fitted to the handbrake to ensure the rear wheels can be locked instantly for a handbrake turn on high grip surfaces.
The master cylinder, which operates the brakes from the pedal, is upgraded to a stronger unit, sometimes with separate cylinders for front and rear brakes, offering more braking power, adjustability and reliability at high temperatures. Finally a competition grade brake fluid fills the system, with a higher boiling point to give a more consistent feel to the driver.
A quick physics lesson: if you brake hard in your road car you will feel yourself leaning forward in your seat. This is the weight of the car transferring to the front wheels and the main reason for more braking power being required at the front of both road and rally cars. Road cars, and most tarmac spec rally cars, are fitted with larger front brakes to account for this. 
On a rally car, the proportion of braking power between front and rear wheels is adjustable, a setting known as brake ‘bias’. A gravel spec rally car requires a little more braking at the rear, to allow a driver to employ the dark arts of rally driving, left foot braking and the Scandinavian ‘flick’. (Not a dodgy Scandinavian film; a technique for deliberately upsetting the balance of a car to make it turn into a corner!) With enough rear bias a driver can steer the car mid corner, using their left foot on the brakes to push the rear of the car wider and tuck the nose in.

Very basically, bias settings are related to the way the car is driven on each surface: you will see a fairly smooth racing driver style on tarmac, with late straight braking (front bias) and a more flamboyant and sideways style on gravel (rear bias). It is also an extremely useful setting if the weather changes unexpectedly, allowing the driver to entirely alter the way the car feels under braking from a knob or lever on the dashboard.
Sadly brake bias is non adjustable on your road car, with the manufacturers preferring to set the car with a heavy (and safety conscious) front bias, allowing Joe Public to brake heavily mid way round a corner and not get spat through the nearest hedge backwards!

So finally to the business end of braking, the discs and calipers. The size of disc and caliper used depends first of all on the surface the car is to compete on. On gravel, most WRC cars use a 15 inch wheel, on tarmac, an 18 inch wheel. This of course dictates the maximum size of disc and caliper that can be used on the car in its given ‘trim.’
On gravel, most WRC cars will run 305mm ventilated discs and 4 or 6 pot calipers front and rear. (‘Pot’ refers to the number of pistons in the caliper.) For tarmac use, front brakes are upgraded to 366mm ventilated discs with 8-pot calipers; some of the very latest WRC cars run 8 pot calipers on both front and rear of the car, giving incredible stopping power. To top all of this, there are up to 6 different pad compounds available for any given road type and weather condition!
Larger discs on higher grip tarmac surfaces give better braking performance overall and more effective cooling as temperatures increase, due to the increased surface area. A WRC car’s brakes operate at close to 1000°C on tarmac; water cooled calipers used to be the order of the day in WRC, but water sprays are more commonly used on the latest cars, directly cooling the brake discs. Grooved discs dissipate gasses that build up between pad and disc, and ensure that the pad face and disc are always clean and ready for action.
Despite all this clever upgrading, the pads rarely last longer than 100 stage miles - one leg of a rally. Pads, discs and brake fluid are routinely changed at every service on events that are hard on the brakes, at a staggering cost of £1000 for just the front brakes. That’s roughly ten times the cost of a road car’s front brakes and 120 times less mileage.
What about ABS, ESP, UFO’s and all I here you cry? None whatsoever. Nearly all the unique driving techniques rally drivers employ, especially on gravel, require one or more of the brakes to be momentarily locked in a corner. 

One last word of warning; lots of modern road cars cut the engine if you hit the brakes with your left foot whilst still on the gas, so if you want to learn to be the next British Rally Champion, you’d better book a day at rally school! Or alternatively disconnect the feed from the brake light switch to the ECU...but I’d only recommend that on a closed track!
	Subaru Impreza
	WRC car
	Road car

	Caliper size
	8 ‘pot’
	Between 1 and 4 ‘pot’ average

	Caliper cost
	£2750+VAT each
	Approx £200

	Disc size (tarmac)
	366mm
	290mm

	Disc cost
	£250 each disc
	£35 each disc

	Disc life
	300 miles max
	12,000 miles average

	Pad cost
	£500 pre-bedded front pads
	£45 front pads

	Pad life
	70-100 miles
	12,000 miles average

	Operating Temp.
	750-1000°C
	350°C

	Stopping distance
	Less than half of road car. Achieves road car braking power with one wheel.
	


Andrew Coley is a motorsport instructor and rally driver who can occasionally be heard commentating on the IRC on Eurosport; he can be contacted via his website: www.APCsport.com
With thanks to www.subaruwrcspares.com
