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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Fuels & Lubricants

BRAKE FLUID
GM4653M

1 SCOPE. This specification covers motor vehicle
hydraulic DOT 3 brake fluids of the nonpetroleum, nonsilicone
type for use in the braking system of motor vehicles such as
passenger cars, trucks, buses and trailers. It does not cover flu-
ids for use under arctic conditions.

2 REFERENCED STANDARDS.

FMVSS 116

GM1000M ASTM D1121
ASTM D92 ASTM D1193 ISO 4925
ASTM D446 ASTM D2515 SAE 11703

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All material supplied to this specification must
comply with the requirements listed in GM1000M, "Restricted
and Reportable Chemicals."

3.2 GENERAL. Materials furnished to this specification
shall conform to all requirements published in the latest date of
issue of specifications SAE J1703, ISO 4925 and FMVSS 116
(DOT 3); plus the more restrictive requirements for equilib-
rium reflux boiling point, viscosity @ —40°C, fluidity and
appearance at low temperature, fluid compatibility with SBR
and EPDM rubber, a modified corrosion test with chlorides
added, retention of reserve alkalinity, and flash point as shown
in Table 1; plus the field service performance requirements’
described in 3.5. Portions of the 3 specifications named above
are duplicated in Table 1 for convenience.

3.3 PROPERTIES. See Table 1.

3.4 CORROSION CHARACTERISTICS. 120 h @ 100°C,
per a modified SAE J1703 corrosion test. The test is modified
by the addition of 50 PPM chloride and 5% water (dissolve

0.0330 g of NaCl in 20 mL water and add to 380 mL of brake
fluid).

3.4.1 Mass Change of Test Strip, mg/cm? of surface:

TNNed ITON ...ocueieriireeccerecr e sevesesessseena 0.2 max
SEEL oottt rse s 0.2 max
ANIMINUIN «...oocreeircererniersaneereserseeseseesssesesenes 0.1 max
LO::11300) . OOV 0.2 max
BIASS....ccuvrrrereerceninissesten e sesesessnssssssenens 0.4 max
Copper.............. ...0.4 max
ZINC curerircerrereremsaresnssssare s rensessssessnssaessasssaens 0.4 max
Sedimentation of Fluid-Water Mixture, % ........... 0.05 max
PH of Mixture After Test........ccooeeenvrrenrermerronnne. 710 11.0
Rubber Cup;
Hardness Decrease, points (IRHD)................... 15 max
Base Diameter Increase..............vcuneene.. 1.14 mm max
Appearance;
of Metal Strip......ccovvemrvnereurrnrnnns No pitting or etching
of Fluid-Water Mixture............ceooerrevrrirmmennnes No jelling
of Glass Jar Walls...................... No crystalline deposit
of Rubber Cups.................. See NOTE 2 from Table 1

3.5 FIELD SERVICE REQUIREMENTS. When tested
according to 4.2, candidate materials shall compare favorably
with the current production brake fluid. (Wear and general
condition of metal and rubber parts for the candidate fluid
shall be comparable to the wear and condition of the parts,
tested in current GM4653M production brake fluid; wear of
pistons and cylinders shall not exceed 0.13 mm, with no crack-
ing of rubber parts.)

3.6 BENCH TEST. Brake system components with the aged
candidate fluid per Appendix D shall meet or exceed the base-
line requirements of components tested with the current
production brake fluid similarly aged per Appendix D.

4 TESTS.

4.1 Conformance with each of the requirements specified in
Table 1 shall be determined by the tests outlined in FMVSS
116, SAE J1703, ASTM D92, and ISO 4925.

4.2 Conformance with field service requirements shall be
determined as follows:

4.2.1 Select a minimum of 28 GM vehicles, 7 for driving in
each of 4 geographical locations. Fleet cars subjected to at
least 80 000 km/year are preferred. Locations shall Tepresent
operating conditions which are predominantly cold-wet, cold-
dry, hot-wet, and hot-dry (e.g. Michigan, Minnesota, Florida
and Arizona).

4.2.2 Install new OEM brake parts (master cylinders, wheel
brakes, ABS systems, brake hoses, etc.) in portions of the
hydraulic system normally affected by the fluid.

NOTE: Brake pipe does not need to be replaced but must be
purged with new brake fluid to flush debris and old fluid from
the system. (Carefully inspect each part, measure and record
results where appropriate. Provide extra parts from same pro-
duction runs for any retesting that may be necessary due to
vehicle failure, accidents, etc.)

4.2.3 Install new fresh candidate fluid in 5 of the 7 vehicles at
each location; install new fresh current production brake fluid
in remaining 2 vehicles.

4.2.4 All vehicles shall be driven a minimum of 24 months.
In each geographic location, at least 2 vehicles with the new
candidate fluid and 2 vehicles with the current production
brake fluid shall be driven a minimum of 160 000 km.

4.2.5 Disassemble parts described in 4.2.2, compare those
driven with new fluid with those driven with standard test fluid
and report any problems to the appropriate GM engineer.

5 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by engineering as meeting the
requirements of this specification.
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Completed copies of the Material Safety Data Sheet meeting
GM information requirements must be submitted with any new
submissions or whenever a composition change has occurred.

6 INSPECTION AND REJECTION.  All shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect
to the initial samples approved by engineering. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by engineer-
ing. Lack of notification by the supplier constitutes grounds
for rejection of any shipment. While samples may be taken

from incoming shipments and checked for conformance to this
specification, the supplier shall accept the responsibility for
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

7 GENERAL INFORMATION. This standard was
issued in August 1967. The latest revisions include:

Rev Date
B 4/88
C 6/97

Description
Metric Conversion
Update Requirements
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TABLE 1
Properties Values " Test Methods

“Equilibrium Reflux Bolling Point (ERBF) 232°C min ~ FMVSS 116
Wet ERBP 140°C min SAE J1703
Kinematic Viscosity (See NOTE 8)

@ —40°C, mmYs (cSt) 900 max FMVSS 116

@ 50°C, mm?¥s (cSt) 5.0 min FMVSS 116

@ 100°C, mm¥s (cSt) 2.0 min FMVSS 116
Fluid Stability

High Temperature (ERBP Change) See NOTE 1 FMVSS 116

Chemical (ERBP Change) See NOTE 1 FMVSS 116
pH Value 8.0-11.0 FMVSS 116
Low Temperature Characteristics
Fluidity, time for bubble to rise up to top of fluid, sec;

@ —40°C for 144 h 5 max FMVSS 116

@ -50°C for 6 h 15 max FMVSS 116
Appearance of Fluid See NOTE 3 Visual
Evaporation Characteristics :

Mass Loss, % 80 max FMVSS 116

Pour Point Below ~5°C FMVSS 116

Appearance of Residue No gritty or abrasive particles Visual
Water Tolerance
@ —40°C

Fluidity (time for bubble to rise to top of fluid), sec 5 max FMVSS 116

Appearance of Fluid See NOTE 3 Visual
@ 60°C

Sedimentation, % 0.05 max FMVSS 116

Appearance of Fluid No stratification Visual
Resistance to Oxidation
Mass Loss, mg/cm?

Aluminum Strip 0.05 max FMVSS 116

Cast Iron Strip 0.3 max FMVSS 116
Appearance of Strips See NOTE 4 Visual
Fluid Compatibility with SBR Rubber Cups 70 h
Increase in Base Diameter

@ 70°C 0.15 - 0.89 mm SAE J1703

@ 120°C 0.38 - 1.14 mm SAE 11703
Decrease in Hardness, points (IRHD)

@ 70°C 10 max SAE J1703

@ 120°C 15 max SAE J1703
Appearance of Cups See NOTE 2 SAE J1703
Fluid Compatibility with EPDM Rubber 70 h @ 120°C

Volume Change 1-5% SAE J1703

Hardness Change IRHD 0 to —-10 points SAE J1703
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