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A

4.2

4.3

. GENERAL MATERIAL REQUIREMENTS:

Workmanship and Finish:

Cups shall be free from blisters, pinholes, éracks, protuberances, embedded

foreign material, or other physical defects, which can be detected by

ghorgugh inspection, and shall conform to the dimensions specified on the
rawings.

Marking:

The identification mark of the manufacturer as recorded by therRupber
Manufalcturers Associationh and other details as specified on drawipgs shall
be molded into each cup.

Packagling:
Cups shall be packaged to meet requirements specified by the purcpaser.
Samplipg:
The mipimum 1ot on which complete specification tests shall be copducted for

quality control testing, or the frequencycof any specific type tept used to
controll production, shall be agreed on by the manufacturer and thp purchaser.

TEST REQUIREMENTS:

Resistpnce to Fluid at Elevated~Temperature:
eing subjected to theltest for resistance to fluid at elevpted
temperjature as prescribed(jn 5.1, the cups shall conform to the rpquirements
speciffied in Table 1. (The cups shall show no excessive disintegrption as
ed by blistersior sloughing.

TABLE 1n.~"Fluid Resistance at Elevated Temperatures

Change* in

Voltne + 5 to +20%
Outside diameter, lip- 0 to +5.75%
—outside diameter, base 0—to—=+5-75%
Hardness, ASTM D 1415, degrees -15 to 0

Precipitation:

Not more than 0.3% sediment by volume shall be formed in the centrifuge tube
after the cups have been tested as specified in 5.2.

Wheel Cylinder Heat Pressure Stroking:

Wheel cylinder cups when tested by the procedure specified in 5.3 shall meet
the following performance requirements:
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4.3.1 Lip Diameter Change: The minimum 1ip diameter of wheel cylinder cups
after the stroking test shall be greater than the wheel cylinder bore by
the minimum dimensions specified in Table 2.

TABLE 2 - Wheel Cylinder Cups - Excess Over Bore

Diameter, mm (in) mm €(in) min

hrough 25.4 (1) 0.509 (0.020)

Qver 25.4 (1) through 38.1 (1-1/2) 0.635 (0.025)
(

ver 38.1 (1-1/2) through 50.8 (2) 0.762 (0.030

4,3.2 Leakage: Constant dampness past the cups or fluid discoloration [of the
filtey paper on two or more inspections shall be cause for rejecfion.

4.3.3 Corrogion: Pistons and cylinder bore shall nof{show corrosion as
evidenced by pitting to an extent discernible“to the naked eye, Hut stain
or digcoloration shall be permitted.

4.3.4 Change in Hardness: ‘Rubber cups shall @ot decrease in hardness Hy more
than 15 degrees when tested in accordance with the procedure as gpecified
in 5.7.

4.3.5 Condition of Test Cup: MWheel cylinder cups shall not show excesgive
deterjoration such as scoring, “scuffing, blistering, cracking, chipping
Cheel [abrasion), or change:in shape from original appearance.

4.4 Master Qylinder Heat Pressure Stroking:

Master ¢ylinder cups—when tested by the procedure specified in 5.4/ shall
meet the following performance requirements.

4.4,1 Lip Djameter(Change: The minimum lip diameter of master cylindey cups
after|the stroking test shall be greater than the master cylindeq bore by
the minimulm dimensions specified in Table 3.

— TABLE 3= Master Cyrimder Cups = EXCESS OVEr Bore

Diameter, mm (in) mm (in) min
Through 25.4 (1) 0.381 (0.015)
Over 25.4 (1) through 38.1 (1-1/2) 0.508 (0.020)

Over 38.1 (1-1/2) through 50.8 (2) 0.635 (0.025)
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6.1

Leakage: Constant dampness past the secondary cup or fluid discoloration
of the filter paper on two or more inspections shall be cause for
rejection.

Corrosion: Piston and cylinder bore shall not show corrosion as evidenced
by pitting to an extent discernible to the naked eye, but staining or
discoloration shall be permitted.

Change in Hardness: The hardness of the primary and secondary master
cylinder test cups shall not decrease in hardness by more than 15 degree
When 2 10 I, o) a0 0 O e proceayre yec-Hed—i 1

Condlition of Test Cups: The primary and secondary cups shall npt show
excelssive deterioration such as scoring, scuffing, blistering, fracking,
chipping (heel abrasion), or change in shape from original appeprance.

v~

Low Temperature Performance:

Leakpge: No leakage of fluid shall occur when eylinder cups arp tested
according to the procedure specified in 5.5. K

Bend Test: The cylinder cup shall not crack and shall return tp its
approximate original shape within 1 min.when tested according tp the
procedure specified in 5.5.2.

Oven Aging:

Cylinder cups when tested according to the procedure specified in[5.6 shall
meet the following requirements:

Chanjge in Hardness: The ,change in hardness shall be within thel Timits of
-5 Yo +b degrees.

Condition of Test-'Cups: The cups shall show no evidence of detprioration,
or change in shape from original appearance.

Corroslion Resistance:

Cups when tested by the procedure specified in 5.8 shall not causp corrosion
exceeding’ the 1imits shown in Table 4. The metal strips outside fthe area
where A Hrs—are—Hr—eentaet—shs re-HEher—bepitted ho oughened to an
extent discernible to the naked eye, but staining or discoloration is
permitted.

The fluid water mixtures at end of test shall show no jelling at 23°C + 5
(73.4°F &+ 9). No crystalline type deposits shall form and adhere to either
the glass jar walls or the surface of metal strips. The fluid-water mixture
shall contain no more than 0.20% sediment by volume.

-4 -
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& (R) TABLE 4 - Corrosion Test Strips and Weight Changes

Max Permissible
Weight Change,

Test Stripd) RM No. mg/cme of Surface

Tinned Iron 6 0.2

Steel 7 0.2
—ATumiTom 8 01

Cast Iron 9 0.2

Brass 10 0.4

Copper i1 0.4

a)Test strips may be obtained from Society of
Automotive Engineers, Inc., 400 Commonwealth-Drive,
Warrendale, PA 15096.

4.8 Storage [Corrosion:

After 194 cycles in the humidity cabinet when>run according to the pgrocedure

specifigd in 5.9, there shall be no evidence of corrosion adhering [to or
penetrating the wall of the cylinder bore which was in contact with the test

' cup. Slight discoloration (staining)ior any corrosion or spots away from the
contact [surface of the test cups sha¥l not be cause for rejection.

5. TEST PROCGEDURES:
5.1 Resistance to Fluid at Elevated Temperature:
Dimensignal test. 7
5.1.1 Appardtus: Micremeter, shadowgraph, or other suitable apparatus [to measure
accurctely to 0,02 mm €0.001 in) and glass containers! of approximately
250 c3 (1/2 pt) capacity which can be tightly sealed (RM-51 and |RM-52).

5.1.2 Test Ypecimens: Four cups shall be used for testing at 120°C (248°F).

5.1.3 Procedure: The cups shall be rinsed in isopropyl alcohol and wiped dry

(R) with a clean, tint-free cloth to remove dirt and packing debris. Cups shall
not be left in the alcohol for more than 30 s. The 1ip and base diameters :
shall be measured to the nearest 0.02 mm (0.001 in) taking the average of two
readings at right angles to each other. Care shall be taken when measuring
the diameters before and after aging that the measurements be taken in the
same manner and at the same locations.

Determine and record the initial hardness of the test cups. Refer to 5.7 and
Figure 5.

q TSuitable test jars and tinned steel 1ids can be obtained from Society of
Automotive Engineers, Inc., 400 Commonwealth Drive, Warrendale, PA 15096.

-5 -
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5.1.3 (Continued):

The volume of each cup shall be determined in the following manner: Weigh
the cups in air (My) to the nearest milligram and then weigh the cup
immersed in distilied water at room temperature (Mz).2 Quickly dip

each specimen in isopropyl alcohol and then blot dry with filter paper
free of lint and foreign material.

Two cups shall be completely immersed in 75 cm3 of each of the specified
test fluids, as outlined in Appendices A and B, in suitable glass
i ; i loss. The
ainer shall be placed in an oven at 120°C + 2 (248°F + 3.6) for a

od of 70 h + 2. At the end of the heating period, remove the cups

the oven and allow to cool in the container at 23°Cc”5 (43.4°F + 9)
for |60 to 90 min. At the end of the cooling period, remove thq cups from
the [container and rinse in isopropyl alcohol and wipe dry with|a clean,
lint-free cloth. Cups shall not remain in the alcohol for morgq than 30 s.

After removal from the alcohol and drying, place.each cup in a[separate,
tar¢d, stoppered weighing bottle and weigh (M3). Remove each qup from
its|weighing bottle and weigh immersed in_distilled water (Mg) [to
detérmine water displacement after hot fluid immersion.

The|final volume, dimensions, and handness of each cup shall bg determined
within 30 to 60 min after rinsing in-alcohol.

5.1.4 Cal¢ulation and Report:
(R)

5.1.4.1 Volume Change: Shall be reported as a percentage of the original
volume. The calculation shall be made as follows:

(M3 - Mg) - (M} - Mp)

% increase(in volume = x 100 (Eq.1)

My, - M)
where:
My = initial mass in air
Mp = initial mass in water
Ma : mass in water after test

5.1.4.2 Dimensional Changes: The original measurements shall be subtracted from
the measurements taken after the test and the difference reported as a
percentage of the original diameters.

5.1.4.3 Change in hardness shall be determined and recorded.

2p trace of a suitable wetfing agent not large enough to significantly affect
the specific weight of the water should be added to the distilled water to
eliminate small air bubbles from being trapped on the. rubber surface during the

weighing process.

-6 -
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5.1.4.4 Examine the cups for disintegration as evidenced by blisters or
sloughing.

5.2 Precipitation Test:

(R)

5.2.

con
5.3.1.2 Act
act

5.3.2 Test Specimens:

Apparatus:
250 cm3

Glass containers3 having a capacity of approximately
(1/2 pt) and inner dimensions of approximately 125 mm (5

in) in

height and 50 mm (2 in) in diameter which can be tightly sealed, and a

cone-shaped centrifuge tube of 100 cm3

Test §

Proceg
cups,
each ¢
shall
(248°H
contaf
after
thoroy
100 cn
ASTM [

Wheel Cy

capacity.

pecimens: Four cups shall be used.

ure: To determine the precipitation characteristics of the
place two cups in a suitable glass container containing 75
f the test fluids specified in Appendices A andOB. Each cg
be sealed to prevent vapor loss and placed in.an oven at 12
+ 3.6) for 70 h + 2. At the end of the heating period, rg
ner from the oven and allow to cool at rOOm temperature for
which the cups are removed. The contents of the jar shall
gh]y agitated and transferred to a cone-shaped centrifuge 1
9

caﬁac1ty and the sediment determined as described in 5(b)
1.

linder Heat Pressure Stroking:

tus:

NOTE:

: A well designed; _uniformly heated, standard dry air over
orming to the requirements for Type 11B oven in ASTM E 145/

ating Heat Pressure Stroking Fixture for Wheel Cylinder Cuy
ating heatpressure stroking fixture shall be designed to j
mm + 1.7.€0.15 in + 0.07) movement of each piston. During
ment of ‘the piston, the pressure shall increase to 7.0 MPa
0 psic# 50). The rate of operation shall be held at a unif
procating motion of 1000 strokes/h + 100. Figure 2 illusty

test
cm3 of
ntainer
0°C + 2
move the
24 h
be
ube of
of

s: The
rovide a
the total
+ 0.3
orm

ates a
ement

mmended pressure MPa (psi) versus wheel cylinder piston mo

3see Footnote 1.

4published by the American Society for Testing and Materials,
Philadelphia, PA

1916 Race
19103,

diameter.

A new wheel cylinder assembly must be used for each test.

Two wheel cylinder cups shall be used as test specimens.

Street,”
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5.3.3 Procedure: The wheel cylinder cups shall be rinsed in isopropyl

(R)

alcohol and wiped dry with a clean, lint-free cloth to remove dirt and
packing debris. Cups shall not remain in the alcohol for more than 30 s.

The 1ip diameter measurement shall be determined to the nearest 0.02 mm
(0.001 in), taking the average of two readings at right angles to each
other. In the case of double 1ip cups, these measurements shall be taken
after the cup has been assembled on the piston. Determine and record the
initial hardness of the. test cups. The internal parts, which may include
among other things cups, piston springs, expanders, etc., shall be
i i fluid

ified in Appendix A as a lubricant. (Boots shall not be uged.)
all the wheel cylinder assembly on the stroking fixturel = The stroking
ure assembly shall be placed in an oven and actuatedofor 79 h at
C + 2 (248°F + 3.6). After 1 h minimum operation, place a|sheet of
er paper under each end of the wheel cylinder tocatch and|determine
age. Inspect filter paper at least twice for discoloration at not
than 24 h intervals. Filter paper is to bechanged if digcolored
fluid leakage. The actuating means and the oven heater shall be shut
at the termination of the 70 h stroking period with the magter
nder piston in the "off" position to relieve retained presgure in the
em. After 1 h cooling period with the“oven door open and 2
ilating fan on, disconnect the fluid'line at the wheel cyl{nder
ht. Remove the entire stroking test fixture containing the[test wheel
cylinder from the oven and allow tolcool for 22 h + 2 at room
temperature. Immediately after completion of the 22 h cooling|period,
careful inspection shall be made“to check for fluid leaks past|the cups
and[results recorded, the fluid shall be drained from the system, and the
cup$ shall be removed from the wheel cylinder. Double Tip cupj shall be
measured before removal from the pistons. The cups shall be rinsed in
isopropyl alcohol and dried with compressed air. Cups shall ngt remain in
the|alcohol for more than 30 s. Inspect cups for scoring, scuffing,
bligtering, crackifigy chipping (heel abrasion), and change in ghape from
original appearance.

Inspect cylinder parts, recording any pitting on pistons and cylinder
walls.

Determine and record the change in hardness.

The “Hpdrameterof each—cytinder—cup—shat—bemeastred—within

30 to 60 min after removal from the wheel cylinder and the difference
between the actual cylinder bore and the 1ip diameter after the test shall
be reported (excess over bore - Table 2).

5.4 Master Cylinder Heat Pressure Stroking:

5.4.1
5.4.1.1

(R)

Apparatus:

A well-designed, uniformly heated, standard dry air oven conforming to
the requirements for Type 11B oven prescribed in ASTM E 145.

-8 -
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‘ 5.4.1.2 Actuating Heat Pressure Stroking Machine for Master Cylinder Cups: The

(R)
('Ii

5.4.2

5.4.3

(R)
@

stroking machine shall consist of a suitable means for actuating the
master cylinder containing the test specimens at the rate of

1000 strokes/h + 100. The total piston movement shall be sufficient to
cover approximately 90% of the total available stroke. On all master
cylinders having a total stroke of 63 mm (2-1/2 in) or more, they shall
be heat, pressure, and stroke tested at 90% of the 63 mm (2-1/2 in)
stroke, or 57 mm (2-1/4 in). The rate of stroke shall be

800 strokes/h + 80. Full pressure 7 MPa (1000 psi) shall be attained
and maintained for 3 mm (1/8 in) of the stroke or 1 s maximum.

Figire 1 illustrates a typical master cylinder cup stroking ap$aratus.
Figpre 3 illustrates typical pressures in MPa (psi) versus(the[master
cylinder piston movement obtained with three wheel cylinders of
approximately 22 mm (7/8 in) diameter mounted in the three stroking

fixgures as shown in Figure 1 actuated by a 25 mm (1™n) diameter master
cylinder. The total stroke of the master cylinder(shall be 25|mm (1 in).

The| initial movement of approximately 14 to 15-m’(9/16 to 5/8|in) shall
be at a rate providing a gradual buildup of firessure not to ex¢eed 1 MPa
(150 psi). This shall permit the primary¢up to pass over the
compensating port at a low pressure. The balance of the strok¢ shall

proyide a gradual buildup of pressure ¢0°7.0 MPa + 0.3 (1000 p$i + 50)
durfng the last 1.6 to 3.20 mm (1/16 o 1/8 in) of stroke. This
rempining stroke at 7.0 MPa + 0.3 (1000 psi + 50) shall be held constant

by an adjustable relief valve.

The[master cylinder shall be Jocated in a uniformly heated, dry air oven
and| the fluid temperature jn-the master cylinder reservoir sha]l be
maiptained at 120°C + 2 (248°F + 3.6).

NOTE: A new master cylinder must be used for each test. It i$
recommended sthat at least 0.05 to 0.13 mm €0.002 to 0.005 in)

clearance-be allowed between the master cylinder piston|and the
master cyMnder bore when conducting a master cylinder $troking
test.

Test Ppecimens: One primary and one secondary cup shall be used|for test
specipenss '

Thao

ounn
T oo

hall ha vinecad 30 3convang 1
T (EE R Avav T

Procedure Hps—shald—he H—iseprepyt—ate
with a clean, lint-free cloth to remove dirt and pack
shall not remain in the alcohol for more than 30 s.

1
T

P

hel Hped dry

N o Y
LLAYS LILAY I §
r

ng deb

is. Cups

e
i

Determine and record the initial hardness of the test cups. The 1ip
diameter of the primary and secondary cups shall be measured and recorded
to the nearest 0.02 mm (0.001 in), taking the average of two readings at
right angles to each other. The 1ip diameter of the secondary cup shall
be measured after the cup has been assembled on the piston.

-9 -
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5.4.3 (Continued):

The
flui

cups and master cylinder internal parts shall be dipped in the test
d specified in Appendix A and the cylinder walls coated with the

specified test fluid before assembly.

The

master cylinder assembly, after installation in an oven, shall be

operated for 70 h at the rate of 1000 strokes/h + 100 at a temperature of

120°

C + 2 (248°F + 3.6).as described in 5.4.1. After approximately 1 h of

stroking to allow for evaporation of excess lubricant used at assembly,

plag
cyli
and

strg
rete
the

at
and

comy
cheq
sha
remq
comy
isof
meag
alcq
SCO¥
cha
recq
the

the

Tip

primary and secondary cups.

Detsg
remg

5.5 Low Tg
5.5.1 Leak

—3 B e R B HHHGe SARLCACY AN, HH—O A€ Ster
nder to catch and determine leakage past the secondary cup. The heat
actuating means shall be shut off at the termination of\thgq 70 h

king period with the master cylinder in the "off" pogition [to relieve
ined pressure in the master cylinder. After 1 h cooling pgriod with
oven door open and the ventilating fan on, disconnect the flluid line
he master cylinder outlet. Remove the master cybinder from the oven
allow to cool for 22 h + 2 at room temperaturesn  Immediately after
letion of the 22 h cooling period, careful inspection shall be made to
k for fluid leakage past the master cylinder secondary cup| The fluid
1 be drained from the master cylinder.-{The primary cup shdll be

ved from the cylinder, rinsed with isopropyl alcohol, and dried with
ressed air. The secondary cup on the piston shall be rinsgd in

ropyl alcohol, dried with compressed air, and the 1ip diamgter

ured before removal from the piston. Cups shall not remain in the

hol for more than 30 s. Inspect cups for deterioration su
ing, scuffing, blistering, .c¥acking, chipping (heel abrasi
ge in shape from original appearance. Inspect cylinder parts,
rding any pitting on piston or cylinder walls. The lip di
primary cup shall be.measured within 30 to 60 min after renoval from
cylinder and the difference between the actual cylinder bovje and the
diameter after the test shall be determined and recorded fqr both

rmine and recdrd the change in hardness within 30 to 60 min after
val from-the cylinder.
mperature Performance:

age’

5.5.1.1 Apparatus: The leakage test apparatus shall include the following:

5.5.1.1.1

5.5.1.1.2

A cold chamber large enough to permit arrangement of the test
apparatus within and to permit the operator to check and operate the
apparatus without removal from the chamber. -

A master cylinder and wheel cylinder so connected that their operation
closely approximates the brake system in actual service. The
apparatus shown in Figure 4 has been found satisfactory. The cylinder
bore containing the test cups shall meet the dimensional limitations
and bore finish requirements specified by the manufacturer.

- 10 -
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‘ 5.5.1.1.3 The retractor spring shall be such as to require not more than
0.35 MPa (50 psi) 1ine pressure to make a complete stroke at room
temperature.

5.5.1.2 Test Specimens: Two wheel cylinder cups, one primary and one secondary
master cylinder cup shall be used for test cups.

5.5.1.3 Procedure: The test cups shall be rinsed in isopropyl alcohol and wiped

(R) dry with a clean, lint-free cloth. The cups shall not remain in the
alcohol for more than 30 s. The test cups shall be assembled in the
tes : ; ylinder
walls shall be coated with and each other part dipped in the tdst fluid
spe¢ified in Appendix A. The wheel and master cylinder as$embly
containing the test cups shall be installed on the test @pparafus in the
cold chamber. The system shall be filled with test fluid and g1l air

bled from the system. Boots shall not be used. The. complete 3dctuating
system shall be enclosed in the cold chamber and sGbjected to

erature of -40 to -43°C (-40 to -45.4°F) for'120 h. The piston and
shall remain in a static position during the first 72 h off the test
thereafter shall be actuated 6 strokes at/0.7 MPa (100 psi) and 6
kes at 3.5 MPa (500 psi) each 24 h (aftey 72, 96, and 120 h). The
kes shall be approximately 1 min apart; and the piston shall return
he stop after each stroke. No leakage shall occur during {he 120 h
test period.

q 5.5.2 Bend TJest:

5.5.2.1 Test Specimen: One cup shall-be used.

5.5.2.2 Progedure: The test cup.after being subjected to 22 h at -40 {o -43°C
(40 to ~45.4°F) shall(bge bent through an angle of approximately
90 degree and immediately released. <(The cold cup shall be bept while
in the cold chambersand shall be handled to prevent warming). [Within 1
min| examine the-test cup for cracking and change in shape frog original
appearance.

5.6 Oven Agijng:

5.6.1 Two test.clups shall be rinsed in isopropyl alcohol and wiped dry
(R) with { clean, lint-free cloth to remove dirt and packing debris.| Cups
shall — $ of the

cups shall be determined and recorded. The two test cups shall be placed
in a Type 11B oven, as prescribed in ASTM E 145, and subjected to hot air
heating at 100°C + 2 (212°F + 3.6) for 70 h. At the termination of the
70 h heating period, the cups shall be removed from the oven and allowed
to cool for 16 to 96 h at room temperature.

The cups shall be inspected for blistering, or change in sHape from
original appearance. The hardness after aging shall be determined and
recorded.

- 11 -
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5.7 Hardness Determination:

5.7.1

5.7.1.1
(R)

NOTE:

5.7.1.2

Apparatus:

A type A durometer as described in ASTM D 2240.

International rubber hardness tester as described in ASTM D 1415.

Rubber anvil or cylinder having a flat circular top surface at least

19 mm €(0.65 in) in diameter, a thickness of at least 9 mm (0.35 in), and
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and d
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least
finge
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gure 5 for one design of anvil.

edure: The rubber'cup shall be placed on a rubber anvil oy
hown in Figure 5. The hardness of the cups is then"measurg
edure specified in ASTM D 1415 (ASTM D 2240 if a'type A duy
).

ion:

e two sets of strips from each of the metals listed in Tabl
having a surface area of 25 cm2 + 5 (3¢875 inZ + 0.775),
ximately 8 cm (3.15 in) long, 1.3 ¢cm{0.50 in) wide, and ng

(0.24 in) thick. Drill a hole hetween 4 and 5 mm (0.16 af
meter and about 6 mm (0.24 in) -from ohe end of each strip.
ion of the tinned iron stripssiclean the strips by abrading
rface areas with 320A waterproof carborundum paper and isof
b1 until all surface scratches, cuts, and pits are removed f
, using a new piece of carborundum paper for each different

Wash the strips, including the tinned iron, with isopropy
'y the strips with a“¢lean, lint-free cloth and place the st
rator containing desiccant maintained at 23°C + 5 (73.4°F +
1 h. Handle thelstrips with clean forceps after polishing
print contamination.

each strip:to the nearest 0.1 mg and assemble each set of s
red steeh‘bolt in the order tinned iron, steel, aluminum, c3

, other than cast iron, so that there is a separation of at
b AN) between adjacent strips for a distance of about 6 cm {

and «copper, so that the strips are in electrolytic contact.
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alcohol to eliminate fingerpr?nts and then“hanale only with clean
Place one rubber cup with 1ip edges facing up, in each of two straight sided

round

glass jars® having a capacity of approximately 475 mL and i

up. See

cylinder
d by the
ometer is

e 4, each

t more than
d 0.20 in)
With the
them on

ropyl

rom the
type of
1 alcohol

rips in a

9) for at

to avoid

trips on an
st iron,
Bend the
least 3 mm
2.36 im)
propyl
forceps.

nher

dimensions of approximately 100 mm (4 in) in height and 75 mm (3 in) in

diameter.

Insert a metal strip assembly in

Use only tinned steel 1ids vented with a hole 0.8 mm +
(0.032 in + 0.003) in diameter.

0.1
side one

cup in each jar with the pinned end in contact with the concavity of the cup

and the free end extending upward in the jar.

Mix 760 ml of SAE

compatibility fluid with 40 mL of distilled water.

5See Footnote 1.
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(Continued):

Add a sufficient amount of the mixture to cover the metal strip assembly in
each jar to a depth of approximately 10 mm (0.40 in) above the tops of the
strips listed in Table 4. Tighten the 1ids and place the jars in an oven
maintained at 100°C + 2 (212°F + 3.6) for 120 h + 2. Allow the jars to cool
at 23°C + 5 (73.4°F + 9) for 60 to 90 min. Immediately following the
cooling period, remove the metal strips from the jars by use of forceps,
removing loose adhering sediment by agitation of the metal strip assembly in
the fluid in the jar. Examine test strips and test jars for adhering
crysta]Eine deposit, disassemble The metal strips, remove adhering] fluid by

flushing with water and clean individual strips by wiping with_a cfloth
wetted With isopropyl alcohol. Examine the strips for evidence’ of| corrosion
and pitfting. Place strips in a desiccator containing a desiocant maintained
at 23°q + 5 (73.4°F + 9) for at least 1 h., HWeigh each strip to thep nearest
0.1 mg.| Determine the difference in weight of each metal“strip and divide
the difiference by the total surface area of the metal 'Strip measurpd in
square [centimeters. Average the results for the twostrips of each type of
metal.

Examingl the fluid-water mixture in the jars forvjelling. Agitate fthe fluid
in jars| to suspend and uniformly disperse sediment and transfer a 100 mL
portion of this fluid to an ASTM cone-shaped centrifuge tube and determine
percentl sediment as described in 5(b) of CASTM D 91.

Storage Corrosion Test:

Apparjatus: The apparatus shaldy include a humidity cabinet capablie of
maintaining a temperature of 21 to 46°C (70 to 115°F) at 95% humidity,
three wheel cylinder assembbies of proper size for the cups being tested.

coating the~cylinder walls, cups, springs, and pistons with a Tlight film
of the test fluid specified in Append1x C. Install the clean bopts onto
the ¢ 11nders to hold the p1stons in pos1t1on Leave one inlet hole open
and cTo ik ' 3 bt ar prugs. Number
the cylinders one through three.

Adjust the humidity cabinet to 46°C + 2 (114.8°F + 3.6) and 95% humidity.
Place the cylinders in the cabinet with the unplugged inlet holes facing
down. Maintain the specified temperature and humidity conditions for

16 h. Readjust the cabinet controls to 23°C + 2 (73.4°F + 3.6) and 95%
humidity, and maintain new conditions for 8 h to complete the first cycle.

Repeat the above 24. h cycle for 12 days. When interrupted due to
incidence of one or more nonworking days, the cylinder assemblies shall
remain in the humidity cabinet with the cabinet controls set to maintain
23°C + 2 (73.4°F + 3.6) at 95% humidity until cycling can be resumed.

I5|stnbuted under license from the IHS Archive
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5.9.2 (Continued):

At the conclusion of 12 complete cycles, the cylinder assemblies shall be
removed from the humidity cabinet for inspection. In case of a nonworking
day, the inspection shall be made on the following working day.

Cylinder assemblies shall be inspected as follows:

During the removal from the humidity cabinet and subsequent disassembly,
the cylinders shall be maintained in the same position as they were in the

cabimEt-tv-avUTd-fTuTd-tUntamTnatTUn-Uf-thG-TnsTUE—Uf-thv-tyTTnuer.

The pistons and cups shall be removed from the cylinders, after |[removal of
the hoots, by pulling them out from their respective endsOy~“Slight air

(dry) pressure may be applied internally in the cylinder, if nedessary, to
aid {n the removal of cups and pistons.

Wipe|the cylinder bore free of fluid with a clean, . lint-free cldth. The
cond{tion of the cylinder bore under or adjacent to the cup 1ip (shall be
inspected under a strong light for corrosion,‘discoloration, or [spots,
notiig particularly the area of the ring left /by the 1ip of the |cup during
its exposure in the humidity cabinet. Any corrosion or spots awWay from
the ¢ontact surface of the cups shall be.disregarded.

6. NOTES:

6.1 Margingl Indicia:

The (R) is for the convenience of the user in locating areas where technical
revisigns have been made to.the previous issue of the report. If |the symbol
is next to the report title; it indicates a complete revision of the report.

PREPARED BY THE SAE HYDRAULIC BRAKE ACTUATING
ELASTOMERIC STANDARDS COMMITTEE
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REDUCING  BUSHING
SUITABLE PRESSURE RELEF VALVE FOR vi /
TEST PAESSURE WITH OPTIONAL :
MECHANICAL  STROKING £ /32 MM OR 118 IN.

STANOPIPE BRAZED IN ORILLED
oUT FLLER CAP

FLUID LEVEL TO BE MAINTAINED i
THROUGHOUT  TEST

MASTER CYLUINDER AS REQUIRED

(5] SCHNOAR  DISCS ) :
(samonn oscs . 50 X324x2S MM, 7 i

34 2123 JLOMM,

—.:':;,;;l:\;-;. -

________

WNEEL CYLINOER Cup
STAQIKNG  FIXTURE

% INDICATING
R EQUIPMENT
TEN TURE
PR E

(SAE RM 84-=A)
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FIGURE 2 - Typical Wheel Cylinder Cup Movement Versus
Pressure -~ 12.7 to 50.8 mm (1/2 to 2 in) Diameter
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FIGURE 3 - Typical Stroking Test for Master Cylinder Cup
(25 mm or 1 in)
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RETRACTOR SHALEREQUIRE
NOT MORE THAN 0.35 MPa (50 PSI) TO %?
MAKE A COMPLETE STROKE AT ROCM
TEMPERATURE.

'
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FIGURE 4 - Low Temperature Leakage Test Apparatus

MATERIAL ‘FOR ANVILS: RUBBER HAVING
HARDNESS" IN SAME RANGE (+5 IRHD) AS
A CUP._BEING TESTED.

Ll Ll ﬂ
A
d d

SINGLE LIP CUP SECONDARY Cup

FIGURE 5 - Anvil for Measuring Hardness
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(R) APPENDIX A
Composition of SAE RM-66-03 Compatibility Fluid®

A.1 This fluid is a blend of four proprietary polyglycol brake fluids of fixed.
composition, in equal parts by volume. The following four fluids selected
comprise factory-fill and one aftermarket fluid:

a. DOW HD50-4

b. Delco Supreme 11
c. DOW 455

d. OIfn ADS-79

6See,Footnote 1.
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