BRAKE FLUID
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Despite the Army changeover from polyglycol to Silicone Brake Fluid (SBF) in the early 1980’s, there still appears to be some problems with equipment. Typically the problems can be traced to either.

· Contamination of SBF by DOT 3 and/or Dissolved air content

It has been found that polyglycol fluids will extract some of the additives from the Silicone brake fluid and create some compatibility problems.   Contamination of SBF with DOT 3 fluids is typically evident when a brown sludge is present in the fluid sample.  This sludge is formed when the DOT 3 fluid extracts the seal swell additive (needed to prevent shrinkage) and purple dye from the SBF.  This extraction of the seal swell additive can cause seal leakage problems.  

Mixing SBF with DOT 3 can cause the formation of a jelly-like substance, especially when the brake fluid comes in contact with water. This is because DOT 3 has ethylene glycol, which does mix with water, and has the same oxygen-hydrogen (OH) groups as water.  This SBF-DOT 3-Water mixture in the presence of metal particles from brake components can form a compound that acts as an organic-metal catalyst to promote rust and corrosion.  The formation of the jelly-like substance takes some time at high temperatures and after numerous strokes of the break pedal. This jelly easily clings to break system tubing walls and wheel cylinders.  Once the jelly is formed it easily moves throughout the whole brake system.  This formation frequently causes the corrosion that degrades the brake system.


The fundamental problem is that DOT 3 and SBF are immiscible.  Just draining old fluid from the system or even power-flushing the system will not remove all the DOT 3 fluid.  The ultimate method is to replace the entire brake system.  Another good method is a “drain and wipe clean” approach.  This requires the cylinders to be taken apart and washed out with alcohol to remove the adhering DOT 3.  Both of these methods have a significant cost factor associated with them in terms of manpower and /or parts replacement, but can yield great savings in manpower and replacement parts in the long run by preventing unscheduled maintenance. 

During the development of the SBF the US Army realized the problems associated with replacing the DOT 3 fluids and the cost associated with the methods mentioned earlier.  A method was developed for flush and fill found suitable to remove DOT 3 type products and replaced them with SBF.  The information is available in Report No.  2353 “NEW APPROACH FOR REPLACING BRAKE FLUID IN MILITARY VEHICLES”.   Following this procedures ensures that no DOT 3 fluid remains in the system.  Allowing polyglycol fluid to remain in brake systems converted to SBF will result in a loss of the benefits provided by SBF. 


It has been reported that dimethyl polysiloxane fluid, a major component of silicone brake fluids, can typically contain dissolved air as much as 15 % ( 3 % by volume at standard temperature and pressure.  The term “dissolved air” (air absorbed from the atmosphere) should not be confused with the tem “entrapped” or “free air” since their effects on brake system performance can be entirely different. However, since the oxygen is dissolved the fluid is continuous and non-foaming.  This is why one must be careful when using SBF in vehicles at great elevations, since some of the oxygen can escape (causing foaming).  
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