Brake fluids, Seals and Brakes 

Fluids

Automotive DOT 3/4/5.1 brake fluids are mixtures of glycols and glycol ethers (similar to automotive anti-freeze).  DOT 4 contains borate esters in addition.  They must be used with Ethylene- Propylene (EP) seals.  All three absorb water but and this will reduce the boiling point but is unlikely to cause severe vapour-lock.  They need to be changed periodically. Water absorptions is greatly reduced in DOT5.1
Aviation hydraulic fluid (MIL-H5606), (also HF585B) or ATF (automatic transmission fluid).  Also referred to as mineral hydraulic fluid by the Europa manual.  These should only be used with “Buna-n” (nitrile) seals.

Dot 5 Silicone fluid
Advantages

1) Compatible with Buna-N and EP seals.  Can be used with any brake systems offered by Europa.

2) Does not strip paint if spilt.

Disadvantages 

1) £25 litre.

2) Compressibility is up to three times that of glycol-based types so more pedal travel.

3) Viscosity is twice that of the glycol-based fluid. This can trap air, and make bleeding difficult.

4) Water caught in the system will boil producing a vapour-lock.

5) Low lubricity causes brakes to “hang on”.

How this effects your aircraft

Monowheel Aircraft 

Master Cylinder (Europa part 122BMC).  These have Ethylene-Propylene seals (DOT 3/4/5.1 compatible).  The mono wheel (slave) cylinder has EP seals as supplied.  The manual (29M-4) instructs the use of automotive fluid (DOT3/4/5.1).

Trigear. Original foot brakes (also applies to these cylinders converted for finger brake use)

Matco wheel (slave) cylinders.  Seals have “Buna-n” (MIL-H5606, Aviation hydraulic fluid and ATF compatible).

The two master cylinders are the same as the Mono (Europa part 122BMC).  As supplied, seals in the master cylinders are EP compatible.  The Europa manual (33T-2) instructs changing the seals to “Buna-n” ("O" ring BS113 and lip seal N7193 supplied in the kit).  The manual (33T-5) instructs the use of aviation hydraulic fluid.

Everything is then H5606 compatible and the Matco parking brake can be added (see below)

Trigear. Finger brakes Mod 65

Dual master cylinder (Jamar US2002X).  The seals in the master cylinders should be “Buna-n”.  When checked some have been of poor quality and possibly even the wrong material.

Matco wheel (slave) cylinders.  Seals are “Buna-n” (MIL-H5606, Aviation hydraulic fluid and ATF compatible).
Mod 65 supplies a Matco parking break (ACS P/N 06-17200) as standard.  This has “Buna-n” (MIL-H5606, Aviation hydraulic fluid and ATF compatible).

Europa recommends using DOT5 (Silicone).  In theory the system should be work with MIL-H5606, mineral hydraulic fluid, Aviation hydraulic fluid or ATF.  Attempts to contacted Jamar to explore this option and the long-term availability of spares lead to no reply.

Trigear. Finger brakes Mod 65 from 2007 on

The revised Mod 65 used a pair of Matco master cylinders (MC4).  These have “Buna-n” seals.

Matco wheel (slave) cylinders.  Seals are “Buna-n”.  These seals are MIL-H5606 and compatible with Aviation hydraulic fluid or ATF.

Matco parking break.  This has “Buna-n” seals and is compatible with Aviation hydraulic fluid or ATF.

The whole system is therefore MIL-H5606, Aviation hydraulic fluid or ATF compatible.  DOT5 silicone fluid can also be used
Trigear Option

The reason for not using DOT5 silicone is any water getting into the system will migrate to the lowest point (brake caliper) and displace the silicone.  This leaves water at the hottest part of the system which can boil, freeze and corrode to the piston over time.  At least DOT5.1 is water soluble (water will be held in suspension).  The system should be flushed and the fluid replaced every two years.
One builder, using Mod 65, has chosen to replace all the seals with Ethylene-Propylene seals and use DOT5.1 fluid.  The ¾ inch seals in the master cylinder are replaced with Girling SP2044 (ring seals) and SP3694 (cup seals).  The SP 2044 ring seals need to have their centres slightly enlarged to fit over the piston and maintain the correct seal to the bore, otherwise the piston will stick in the bore and not return easily.

For the wheel (slave) cylinder a dot DOT 3/ 4/5.1 compatible seal (222 EPDM) is available.

The seven small O ring seals in the Matco brake valve must also be changed.  The seals are available from Fairway seals (http://www.fairwayseals.com/).

Overall this is a lot of work and does not seem worthwhile

Monowheel Option

A number of Monowheel builder have asked about using the Matco parking brake.  One side of the Matco brake can be utilised.  It is important to recognise that either the seals must be changed (as in the Trigear option above) or DOT 5 (Silicone) fluid used.
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