
WHY POLYURETHANE SUSPENSION BUSHES?

Time to do some sums...
Polyurethane has been with us as a specialised plastic for some thirty years. However recent advances have now made it 
possible to engineer very special properties into this exciting material. Suspension bushes are some of the most highly stressed 
components fitted to a motor car. They undergo enormous strains and in the most arduous of conditions with no maintenance or 
lubrication.

The material they are manufactured from is a rubber compound containing natural products which deteriorate with age. It 
becomes softer and more pliable, resisting the forces placed on it less and less. Therefore allowing more and more movement 
of suspension components and offering less and less control over the suspension geometry.

This in turn causes accelerated tyre wear, braking instability and poor handling. This is the single biggest reason you can 
instantly tell the difference driving a three year old car compared to a showroom new one. However even new cars will benefit 
from POWERFLEX bushes because of their superior design they offer much more effective control of the suspension 
components to a much greater extent than normal rubber items.

With the technological advances in this material it has been possible to overcome the common 
problem associated with harder bushes which is increased noise. By correctly engineering the 
polyurethane compound, bushes can be made 25-30% stiffer than new rubber items but with exactly 
the same noise absorbing properties. POWERFLEX bushes make sense.

• POWERFLEX for prolonged tyre life.
• POWERFLEX for improved performance.
• POWERFLEX for increased safety.



FITTING GUIDES

REMOVAL GUIDE

POWERFLEX bushes are designed, in general, to be fitted by hand by a home mechanic with no 
special tools. However it is not always possible to remove the old bushes without some hand tools. 
The following tips will help you to remove the old bushes if they are not simply a push out bush.

1.A blow torch may be necessary to burn the old rubber bush 
out of the arm

2.Using a tube, a socket and a vice it is often easy to remove an 
old bush like this.

3.Some bushes have a metal outer sleeve which will always 
need to be removed. Push or burn out the old rubber, the outer 
sleeve is then clear to see (top left picture), then cut the metal 
outer sleeve along its length with a hacksaw.

Cut until the saw blade becomes tight. This means you have cut 
through the outer sleeve and the tension has clamped the 
blade.

4.Bushes with a flange can be chiseled out (especially useful on 
Escort mk 5, 6, 7).

5.Some more difficult bushes can be removed by drilling 
through the outer sleeve.

Left picture - drill through the outer 
sleeve to cut it and relieve the 

tension
Centre picture - cut only the outer 

sleeve
Right picture - bush will now be easy 

to cut out



GEOMETRY INFORMATION

PART 1 – BASIC WHEEL ALIGNMENT TERMS

There are three main wheel alignment angles, which determine how each wheel is positioned relative 
to the car, the ground and each other. These are camber, caster and toe. Camber and Toe angles 
refer directly to the wheel, while Caster on the other hand is a measurement of the suspension 
geometry.

We all know what Camber is, right?
Camber is the inclination of the wheel from the vertical relative to the ground when viewing from the 
front (or rear) of the car.

a) Positive (+ve) camber is when the top of the wheel is laying outwards.
b) Negative (-ve) camber is when the top of the wheel is laying inwards.

Typical camber settings for most road cars are between 0 and -1.0 degree.

In general, an easy way to increase cornering performance along with matching suspension and tyre 
upgrades, is to dial in some extra negative camber. For most performance road cars, a suitable 
camber setting is in the range of –1.0 and –2.0 degrees. One advantage of this is that as the 
centrifugal force during hard cornering causes the body of the car to roll outwards, the outside tyres 
which take the brunt of the cornering force, will sit more upright relative to the ground maximising the 
tread to road contact and ultimately resulting in more grip. However, dialing in too much negative 
camber can have adverse effect not only on the more obvious tyre wear, but also on performance as 
well as safety, stability and driving pleasure. Therefore, as with any vehicle modifications, even the 
simplest suspension geometry alterations should be done carefully, and best left to the professionals.

I’ve heard of caster before, but why is it important?
Caster is the backward or forward inclination of the steering axis when viewing from the side of the 
car. More precisely, it is an angle between upper and lower steering axis pivot points when viewing 
from the side of the car. In the case of a McPherson strut suspension layout, the respective points are 
strut mount for the upper pivot and ball joint in the lower control arm as the lower pivot.

• Positive (+ve) caster is when the upper pivot is behind of the lower pivot.



• Negative (-ve) caster is when the upper pivot is in front of the lower pivot.

The importance of a higher positive caster is quite impressive as the benefits greatly outweigh any 
detrimental effects. The benefits of increased caster are;

• Increased dynamic negative camber in turns
• Improved high speed stability
• Improved road feel, steering feedback and sensitivity
• Increased steering weight, this can be used to overcome some over compensating power 

steering systems
• Improves steering turn-in response during corner entry

Is toe referring to tracking?
Toe is in angular position of the wheel when viewing from the top expressed in degrees, or more 
commonly known as the difference in distance between the front and rear of the tyres expressed in 
inches or millimetres. Toe is also referred to as tracking, and is known as either;

• Neutral Toe, where the distance between the front and rear of two opposing wheels is equal, 
or in other words both wheels are pointing straight ahead.

• Toe-in, where the distance between two opposing wheels is greater at the rear of the two 
wheels, in other words the front of the wheels are closer together then the rear.

• Toe-out, where the distance between two opposing wheels is greater at the front of the two 
wheels, in other words the front or the wheels are further apart then the rear.

Typically, on most road cars toe is set to between neutral and some toe-in. Generally, toe-in improves 
stability and reduces nervousness, while neutral to toe-out improves turn-in and sharpness.



PART 2 – BASIC SUSPENSION GEOMETRY TERMS

Steering Axis Inclination (SAI) (also known as King Pin Inclination or KPI) is similar to caster 
above, as it is an angular measure of the upper and lower steering axis pivot points, but unlike caster 
which is measured from the side, SAI is measured from the front of the car.

Thrust Angle is the difference of rear wheels’ individual toe angles. If individual toe angle of each 
rear wheel is not equal, then the rear wheels will try to turn the car from the back, not unlike a rudder 
on a boat. This is known as thrust angle.

‘Anti- ‘Geometry
There are a number of ‘anti’ geometry features, with the main three known as;

• Anti-lift – refers to the amount of built-in anti-lift built into the front suspension of front/all-
wheel-drive cars (relies on drive torque). The more anti-lift there is, the less the front will lift 
during acceleration, at a cost to traction and comfort. Generally, reducing the amount of Anti-lift 
geometry improves traction across the front axle, and therefore reduces understeer so often 
found on most road cars.

• Anti-dive – refers to the amount of built-in anti-dive in the front suspension of any car (relies 
on braking torque). The more anti-dive, the less the front of the car will compress during 
braking, at a cost to comfort and increased chance of brake lock-up.

• Anti-squat – refers to the amount of anti-squat built into the rear suspension of rear-wheel-
drive cars (relies on drive torque). The more anti-squat, the less the rear of the car will 
compress during acceleration, at a cost to comfort and increased chance of loss of traction at 
lower speeds.

In simple terms, increasing anti- geometry has a similar effect of increasing suspension stiffness. 
Some is good, but too much can be detrimental. Therefore the exact amount must be carefully 
designed by suspension engineers.

Toe (Bump) Steer
Toe Steer is where during vertical suspension movement, the suspension geometry is designed in 
such a way that results in some change to the toe-angle. While a minor amount of toe steer can be 
acceptable, it is generally best to have as little toe steer or none at all.

PART 3 – BASIC VEHICLE DYNAMICS TERMS

There are many factors that determine the dynamic behaviour (handling) of a car, such as front to 
rear weight distribution, tyre grip, suspension and geometry design, specifications and settings to 
name just a few. It is quite a complex mix, but the end result determines the basic handling 
characteristics; these being understeer, neutral and oversteer.

Understeer is a term used to describe when the car travelling along a curve actually travels at a 
greater curve (or a straight line) to that of the intended path. In other words, instead of going around a 
corner, the car pushes wide and does not want to turn. Some understeer is arguably desirable, as it is 
a safe state, easier to control and recover from. This is the reason why most production road cars are 
designed with some level of understeer.

Oversteer is simply the opposite to understeer, where the rear of the car steers more than the front 
resulting in the vehicle going into a spin. This can be difficult to control and contain by an average 
driver, and therefore can be classed as the more dangerous of the two extremes.



The ultimate vehicle dynamic however is neutral balance, although being the most challenging to 
achieve.

PART 4 – SUSPENSION TUNING

So, what does all this mean?

Wheel alignment and geometry settings are fundamental to vehicle road holding, cornering 
performance, driving pleasure and safety. Getting the ‘right’ wheel alignment and geometry recipe is 
critical, but must be done in a way that it complements the mechanical suspension specifications and 
vehicle usage. Taken that extra step further, the right formula should also match the driving style.

As the ‘optimum’ recipe depends on so many varied factors, it is quite difficult to know what it actually 
should be. But, it is true to say that, on cars with un-modified suspension and rolling stock, it is best 
to follow manufacturer’s recommended settings as listed in the owners’ or workshop manual. This is 
also a good guide to start from for improving the handling performance of your car, whether it is 
simply to improve the road holding, straight line stability and feel during high speed motorway driving, 
or if absolute cornering grip is your thing. We believe that there is always room for improvement, 
whatever car you have or however and wherever you drive it. 

Now, while on most cars, toe is adjustable – at least on the front axle – camber and caster on the 
other hand are often not adjustable. So, if all geometry and wheel alignment settings are correct, only 
requiring some minor toe adjustment, then that’s fine. However, more often than not, this is not the 
case. Although modern cars are made to much tighter tolerances than ever before, they are still 
made to a cost (read compromise) where some adjustment to either camber or caster or both is 
required to get them to their optimum position. On a car with no provision for factory adjustment this 
becomes a problem.

Fortunately, this is where Powerflex comes into place, offering smart solutions for your suspension’s 
short comings with a range of Powerflex Geometry Adjustable Products. Whether you are looking to 
fix your day-to-day vehicle, increase the handling potential of your hot hatch or set up your sports car 
for some weekend racing, chances are you will need the Powerflex Geometry Adjustable 
Components GAC.

Please note; the above is intended to be used as a general guide on basic suspension terms and  
conditions, with the aim to stimulate further thought and research. If you have any comments,  
requests or suggestions, please feel free to contact us. We welcome and respect all feedback.
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