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Brake fluid tends to be one of the more neglected liquids or components of modern motor
vehicles. The fluid reservoir, nowadays located under the vehicle bonnet, often receives just a
cursory glance to ascertain that the necessary volume of fluid is in the system.
Because brake fluid is not a “dynamic” fluid in the same sense as engine and transmission oils,
the tendency is to expect these fluids to last indefinitely and not deteriorate in service. However,
much like most other components in modern vehicles, brake fluids and brake systems do
require regular service and attention to provide trouble-free operation.

Fluid Composition
To meet the very demanding conditions encountered in modern braking systems, conventional
brake fluids now comprise a complex mixture of glycol ethers, glycol ether/borate esters and
polyglycols. In addition, they also contain inhibitors and stabilisers to enhance corrosion
protection of the components in the brake system and to maintain their stability over the life of
the fluid. They are synthetic chemicals and not mineral oils. Mineral oil based products should
never be mixed with or substituted for conventional brake fluids.
Brake fluid Specifications and Requirements
In the main, brake fluid specifications are based on the FMVSS (Federal Motor Vehicle Safety
Standards DOT 3, DOT 4, Super DOT 4 and DOT 5/5.1; SAE (Society of Automotive Engineers)
J 1703 and J 1704; and the ISO (International Standards Organisation) 4925. In addition, many
vehicle manufacturers have their own brake fluid specifications and some national standards
also exist.
These specifications cover the main requirements for brake fluid performance, namely dry and
wet boiling points and low temperature viscosity. Of these, DOT 5/5.1 is the most severe with
requirements for the highest wet and dry boiling points, 260°C and 180°C respectively, and the
lowest viscosity at -40°C of 900 mm2/s. On the other hand, DOT 4 fluids have a dry boiling point
of 230°C and a wet boiling point of 155°C. The wet boiling point is basically a means of
determining how well a brake fluid performs over time and it approximately equates to the
boiling point after two years in service.
Note: Nulon XBF Super DOT 4 Brake Fluid has a dry boiling point of 286ºC and a wet boiling
point of 184ºC.
Brake Fluid Properties
Boiling point – heat generated by the braking system is considerable and both the wet and dry
boiling points are the most important properties of modern brake fluids. With the increasing use
of ABS braking systems, coupled with more aerodynamic design which tends to reduce air-flow
and hence cooling around wheel cylinders and calipers, brake fluid boiling point is its most
critical property.
Viscosity – this must be controlled in order for brake systems to operate satisfactorily at ultralow ambient temperatures, as well the high temperatures generated by braking effort.
Lubricity – is required for the fluid to successfully lubricate the caliper and cylinder pistons and
seals to avoid premature failure due to seal leakage.
Corrosion protection – the fluid must provide suitable corrosion protection to the various metal
components utilised in the brake system.
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Rubber compatibility – the fluid must neither cause excessive swelling of brake system rubber
components, which could lead to wear, nor shrinkage of the rubber seals, resulting in fluid leaks
and loss of system pressure.
Stability – the fluid must be stable and retain these properties throughout its life.

Service Considerations
Generally there are three main problems encountered in vehicle brake systems. These are:
• Vapour lock
• Corrosion
• Contamination
Vapour Lock – for the brake system to work efficiently it requires the fluid to be virtually
incompressible. If any vapour is formed, generally due to “boiling” of the fluid, then the
phenomenon of vapour lock occurs. This vapour is compressible, the brake efficiency is reduced
and, in the worst case, results in loss of pedal pressure and braking effort. Brake fluids, by their
nature, are hydroscopic and they absorb moisture from the atmosphere over time and this
reduces their boiling point in service. This moisture absorption can occur through the master
cylinder vent (in vehicles that are not fitted with a reservoir diaphragm), and through the walls
of the rubber brake hoses.
Corrosion – the presence of many different metals in a brake system, coupled with any absorbed
water, creates conditions that are conducive to corrosion. Severe corrosion of brake system
components can eventually lead to brake failure. Brake fluids are “buffered” to keep them in the
alkaline range to provide protection of cast iron and steel from acidic corrosion. The other
metals, for example aluminium, zinc, etc., found in brake systems are protected by the use of
suitable inhibitors. These inhibitors are depleted over time as they react with the metal
components and prevent surface degradation.
Contamination – any contamination of the brake fluid can result in system failure. The prime
types of contamination are water, mineral oils, solvents and dust.
Water, as we have seen, lowers the boiling point of the fluid and results in vapour lock. It also
contributes to corrosion problems in brake cylinders and calipers with the attendant
possibility of component failure.
Mineral Oils can cause problems of seal swelling and eventual seal failure within the braking
system, so care must be taken to eliminate any possibility of contamination from such sources.
Solvents, especially low boiling point solvents, can cause problems with vapour lock as their
low boiling point reduces the overall boiling point of the fluid. By their nature as solvents they
can also cause problems of either swelling or shrinkage of the brake system rubber seals.
Dust is abrasive by nature and can score cylinder surfaces as well as damage seal lips. This
can cause leakage and loss of system pressure with resultant reduced brake efficiency. In
addition, the extremely small particles of rubber worn from the seals can also cause
“sponginess” of the brake pedal, as these particles are also slightly compressible.
Brake fluids do not have an infinite service life. The conditions mentioned above all work to
reduce their life cycle and the more severe the vehicle operating conditions, the shorter their
expected life span. Climatic conditions, dusty roads, towing large caravans or trailers, severe
brake operation, operation in hilly country, etc., all contribute to shortened brake fluid life.
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On this basis, brake fluids should be changed at least every two years, and more frequently
under severe operating conditions. Care should be taken when bleeding the brake system to
avoid possible problems with system components. Pedal travel should be limited or a brake
bleeder should be used, thus limiting any potential problems to cylinder and caliper seals.
Other Types of Brake Fluids
Conventional brake fluids make up approximately 98% of the market, however there are two
other types of fluids used for special applications.
Silicon Fluids, based on polydimethyl siloxane, are used in conventional braking systems, often
for very high performance applications, and are compatible with standard system rubbers. They
should not be mixed with conventional fluids as additive problems may occur.
Mineral Oil Based Fluids, the LHM fluids, are used as a hydraulic system fluid by some
manufacturers, such as Citroen and Rolls Royce. In these vehicles the fluid, as well as acting as
a hydraulic medium, is also used as the brake fluid. These systems utilise special rubbers,
compatible with mineral oil for their seals, and again these fluids must not be mixed with
conventional brake fluids.
QUESTIONS & ANSWERS
Q.
A.

Why should I change my brake fluid every two years?
Though it seems unlikely, water enters the brake system from the atmosphere. Water
mixes readily with brake fluid and, as the water content increases, the boiling point of
the fluid lowers. If the boiling point of the brake fluid becomes too low the fluid can boil
which causes a vapour lock and dramatically reduces braking efficiency.

Q.
A.

Why is the boiling point of brake fluid so critical?
Brake systems generate enormous heat, particularly when used repeatedly and for
pulling heavy loads. The braking action is a result of friction, and friction produces heat.
When brakes are used repeatedly the heat builds up quicker than it can be dissipated.
The brake fluid comes very close to the high heat areas of the brakes. The fluid must be
able to cope with these high temperatures without boiling, as boiling fluid renders the
brakes almost useless.

Q.
A.

What is meant by “dry boiling point” and “wet boiling point”?
These are simplified terminology for “Equilibrium Reflux Boiling Point”(ERBP) and “Wet
Equilibrium Reflux Boiling Point”(WERPB). In simple terms, ERPB measures the boiling
point of new brake fluid and WERBP measures the boiling point of brake fluid that is
contaminated with water (i.e. typical of a used sample of fluid). The more water a brake
fluid contains, the lower the boiling point and the greater the risk of brake failure.

Q.
A.

What does “DOT” mean, as in DOT 3 and DOT 4?
“DOT” is the abbreviation for the US Department of Transport, which is one of the bodies
responsible for creating brake fluid performance specifications.

Q.
A.

What is the difference between DOT 3, DOT 4 and Super DOT 4 brake fluids?
The higher the number, the higher the boiling point. A high boiling point fluid such as
Super DOT 4 can absorb more water before its boiling point is reached than can a
DOT 3. A high boiling point fluid is often specified for heavy vehicles, e.g. Ford specify a
Super DOT 4 for their Falcons and Fairlanes.

Q.
A.

Can I change the brake fluid in my vehicle myself?
While changing brake fluid is a relatively simple procedure, there are certain precautions
that need to be observed, hence it is better left to the experts.
3

Why is Brake Fluid
so Important?
112

Q.
A.

Can you mix/top up brake fluid of a different colour, e.g. blue/green with clear.
Yes. Providing the brake fluids are not mineral oil or silicone based they are compatible.
All DOT 3, DOT 4 and Super DOT 4 fluids can be mixed safely.

HOW CAN NULON PRODUCTS ASSIST?
Nulon produces a range of high-quality engine treatment products. Some of the products are
formulated to prevent wear and friction, while others are specifically to help overcome many of
the issues described above.
Nulon has a publication entitled “Easy Diagnosis and Application Chart”. This chart clearly
identifies which of the Nulon products to use for specific symptoms. The chart can be readily
accessed in any of the following ways:
• It can be accessed directly from the home page on Nulon’s Website.
• The chart is contained in Nulon’s booklet entitled “High Performance Car Care Range”.
• Resellers can find it in their “Nulon Product Information Manual”, either in the printed
copy or the CD.
• Contact Nulon on the 1800 number below.

All information contained in this publication is as accurate and up to date as possible. Since
Nulon Products Australia Pty Ltd cannot anticipate or control the conditions under which this
information may be used, each user should review the information in the specific context of
the application.

Should any of our valued clients require more technical, unbiased information on this subject,
they are welcome to write or phone us on:
Nulon Products Australia Pty Ltd
Unit 1, 4 Narabang Way
BELROSE NSW
AUSTRALIA 2085
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