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RUBBER CUPS FOR HYDRAULIC
ACTUATING CYLINDERS -
SAE J1601

SAE Standard

Report of Hydraulic Brake Systems Actuating
Committee approved May 1975. ,

1. SCOPE - These specifications cover
molded cups 51'mm (2 in) in diameter and
under, compounded from high temperature

resistant rubber for use in hydraulic
actuating cylinders employing motar ve-

0.3% sediment by volume shall be formed
in the centrifuge tube after the cups have
been tested as specified in paragraph 4.2.
3.3 WHEEL CYLINDER HEAT PRESSURE
STROKING - Wheel cylinder cups

hicle brake flyid conforming to the re-
quirements spe¢ified in SAE J1702 and SAE
J1703. .

These specifications cover the perform—
ance tests of hydraulic brake cups under
specified conditions and do not include
requirements re¢lating to chemical campo-
sition, tensil¢ strength, and elongation
of the rubber ¢ompound.

Disc brake sg¢als are not covered by this
specification.

2. GENERAL

2.1 WO
shall be free
cracks, prot
material, or o
can be detect
and shall conf
ified on the
2.2 MARK

of the manufac
ber Manufactur

TERTAT, REQUIREMENTS

SHIP AND FINISH - Cups

rom blisters, pinholes,
ances, embedded foreign
er physical defects which
by thorough inspection,

rm to the dimensions specH
awings.

G - The identification mark
urer as recorded by ‘the Rub-
rs Association and other

ING - Cups.shall be pack-
irements-specified by the
purchaser.
- 2.4 SAMPLING <, The minimum lot on
which complete|spéeification tests shall
be conducted foriguality control testing,

when tested by the procedurg specified in
paragraph 4.3 shall meet'\the following per-
formance requirements:
3.3.1 Lip Diameter-Chang¢ - The minimum
lip diameter of wheel cylinder cups after
the stroking test)shall be dreater than the
wheel cylinder lkore by the minimum dimen-
sions specified in Table 2.
3.3.2 ,lLeakage - Constant|dampness past
the cups\or fluid discoloration of the fil-
ter paper on two or more ingpections shall
be cause for rejection.
373.3 (ornosdion - Pistong and cylinder -
bore shall not show corrosign as evidenced
by pitting to an extent disg¢ernible to the
naked eye, but stain or dis¢oloration shall
be permitted.
3.3.4 Change n Hardness |- Rubber cups
shall not decrease in hardngss by more than
15 degrees when tested in ag¢cordance with
the procedure as specified iIn paragraph 4.7.
3.3.5 Condition of Test Qup - Wheel cyl-
inder cups shall not show ejcessive deter-
ioration such as scoring, squffing, blister-
ing, cracking, chipping (he¢l abrasion) or
change in shape from origingl appearance.
3.4 MASTER CYLINDER HEAT PRESSURE
STROKING - Master ¢ylinder cups
when tested by the procedure specified in
paragraph 4.4 shall meet thg following per-

or the frequency of any specific type test
used to control production, shall be
agreed upon by the manufacturer and the
purchaser. :
3. TEST REQUIREMENT
3.1 RESISTANCE TO FLUID AT
_ ELEVATED TEMPERATURE - After being
subjected to the test for resistance
to fluid at elevated temperature as pre-—
scribed in paragraph 4.1, the cups shall
conform to the requirements specified in
Table 1. The cups shall show no excessive
disintegration as evidenced by blisters
or sloughing.
3.2 PRECIPITATION - Not more than

formance requirements:

3.4.1 Lip Diameter Change - The minimum
lip diameter of master cylinder cups after
the stroking test shall be greater than the
master cylinder bore by the minimum dimen-
sions specified in Table 3.

3.4.2 Leakage - Constant dampness past

‘the secondary cup or fluid discoloration

of the filter paper on two or more inspec-
tions shall be cause for rejection.

3.4.3 Conrosdion - 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.
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TABLE 1—FLUID RESISTANCE AT ELEVATED TEMPERATURES

Change in
Volume
Outside diameter, lip
Outside diameter, base
Hardness, ASTM D1415, degrees

+5 to +20%
0 to +5.75%
0 to +5.75%
-15to 0

3.4.4 Change 4n Hardness
of the primary and secondary

- The hardness
master cylin-

der test cups shall not decrease in hard-

ness by more than 15 degrees

when tested

according to the procedure specified in

paragraph 4.7.

3.4.5 Condition of Test Cups - The pri-

mary and secondary cups shal

1 not show ex-

cessive deterioration such as scoring,
scuffing, blistering, cracking, chipping
(heel abrasion) or change in shape from

original appearance.

3.5 1OW TEMPERATURE PERFORMANCE

3.5.1

Leakage - No leakage of fluid

shall occur when cylinder cups are tested

TABLE 2-WHEEL CYLINDER CUPS—*EXCESS OVER BORE”

Diameter, mm (in) mm (in) min
Through 25.4 (1) 0.508 (0.020)
Over 25.4 (1) through |38.1 (1-1/2) 0.635 (0.025)
Over 38.1 (1-1/2) throjugh 50.8 (2) 0.762 (0.030)

paragraph 4.5.1.
3.5.2 Bend Test - The cyl

oec1f1ed in

inder cup shall

not crack and shall return tp its approx-

imate original shapelwithin
tested according to the proc
fied in paragraph4.5.2.

| minute when
bdure speci-

3.6 OVENAGING - Cylinder cups when

tested accoxding to the proc

pdure speci-

fied in paragraph 4.6 shall heet the fol-

lowing requirements:

3.6, Change 4in Hardness
inchardness shall be within
-5 ,to +5 degrees.

3.6.2 Condition of Test C
shall show no evidence of de
or change in shape from orig

- The change
rhe limits of

i bs - The cups
Lerioration,
inal appearance.

3.7 CORROSION RESISTANCE - Cups when
tested by the procedure specjified in par-
agraph 4.8 shall not cause cprrosion ex-

ceeding the limits shown in
metal strips outside of the
strips are in contact shall

lable 4. The
Area where the
heither be pit-

ted nor roughened to an extept discernible
to the naked eye, but stainihg or discol-

oration is permitted. .
The fluid water mixtures
shall show no jelling at 23
99F). No crystalline type

form and adhere to either

end of test

59C (73.4 +
posits shall

glass jar

TABLE 3—MASTER CYLINDER 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)

walls or the suriace or metal strips. The

fluid-water mixture shall co

ntain no more

than 0.20% sediment by volume.

3.8 STORAGE CORROSION -

After 12 cy-

cles in the humidity cabinet when run ac-

cording to the procedure specified in par-

agraph 4.9, 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 dis-

coloration (staining) or any corrosion or

spots away fram the contact

surface of the

test cups shall not be cause for rejection.

4. TEST PROCEDURES
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TABLE 4 - CORROSION TEST STRIPS AND WEIGHT CHANGES

TEST STRIPS

Max Permissible
Weight Change
mg/sq cm of Surface

Tinned Iron: Federal Specification

00-T-425, Type 1, Grade 1, Class A-2, RM-6a 0.2
Steel, SAE AA 1018, RM-7 0.2
Aluminum, SAE AA2024, RM-8 0.1
Cast Iron, SAE G3000 or strips ffom housing of wheel

brake cylinder, smooth machined surfaces, RM~-9 0.2 .
Brass, SAE CA260, RM-10 024
Copper, SAE (Al14, RM-11 0.la

a Test strips may be obtained from Society of Autamotive Engineers, Inc., (400 Common-

wealth Drive, Warrendale, PA 15096

4.1 RESISTANCE TO FLUID AT ELEVATED
TEMPERATURE — DIMENSIONAL TEST.
4.1.1 Apparqtus - Micrometer, shadow-
graph, or other suitable apparatus to meas—
ure accurately [to 0.02 mm. (0.001 in) and
glass containet s* of approximately 25Qem
(1/2 pt) capacity which can be tightly
sealed (RM-51 gnd RM-52).
4.1.2 Test §pecimens - Two cups shall
be used for tegting at 120°C (248CF).

4.1.3 Procequre - The cups shall be
rinsed in Isopropyl or ethyl alcohol and
wiped dry with |a clean, )lint-free cloth
to remove dirt |and packing debris. Cups
shall not be ldfttin the alcohol for more
than 30 s. Thd Yip and base diameters

4.7 and Fig. 5.
‘The volume of each cup ShIll be deter-
mined in the following manng¢r: Weigh the
cups in air (W,) to the neatrest milligram
and then weigh the cup immersed in dis-
tilled water = at room
A Jolly spring balance, ad _
ed from alr currents, may used for mak-
ing these determinations.) |[Quickly dip
each specimen in alcohol and then blot
dry with filter paper free ¢f lint and
foreign material. '
Two s shall be complet¢ly immersed
in 75 cm® of the specified test fluid, as
outlined in Appendix A, in a suitable glass
container and the container|shall be seal-
ed to prevent vapor loss. e container

tely shield-

shall be measured to the nearest 0.UZ mm
(0.001 in) taking the average of two read-
ings at right angles to each other. Care
shall be taken when measuring the diameters
before and after aging that the measure-
ments be taken in the same manner and at
the same locations.

Determine and record the initial hard-
ness of the test cups. Refer to paragraph

*Suitable test jars and tinned steel lids
can be obtained from Society of Automotive
Engineers, Inc., 400 Commormwealth Drive,
Warrendale, PA 15096

shall be placed in an oven at 120 + 2°C
(248 + 3.60F) for a period of 70 h. At
the end of the heating period, remove the
cups from the oven and allow to cool in
the container at 23 + 5°C (73.4 + 9°F) for
60-90 min. At the end of the cooling per-
iod, remove the cups from the container
and rinse in Isopropyl or ethyl alcohol

**np trace of a suitable wetting agent not
large enough to significantly affect the- -
specific weight of the water should be ad-
ded to the distilled water to eliminate

_small air bubbles from being trapped on the

rubber surface during the weighing process."
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and wipe dry with a clean, lint-free cloth,
Cups shall not remain in the alcohol for

more than 30 s.

After removal from the alcohol and dry-
ing, place each cup in a separate, tared,
stoppered weighing bottle and weigh (W3).
Remove each cup from its*weighing bottle
and weigh immersed in distilled water (Wh)
to determine water displacement after hot

fluid immersion.

The final volume, dimensions, and hard-

ness of each cup

shall be determined within

30 to 60 min. after rinsing in alcohol.
4.1.4 Coalewlation and Repont

4.1.4.1 Volume Change - shall be re-

ported as a perc
ume. The calcul
lows:

% increase in vo

where: W,= initi

W= initi
W§= weigh

W= weigh

4.1.4.2 Dim
original measur
from the measur
and the differen
age of the origir

4.1.4.3 Char
determined and re

4.1.4.4 FExan
gration as evider]
ing. :
4.2 PRECIPIT
4.2.1 Apparaty
ing a capacity of
(1/2 pt) and inng
mately 125 mm (5
(2 in) diameter W
ed, and a cone-sh
100 cm3 capacity.

htion shall be made as fol-

(W3-w4) - (W1-w2) x100
(W1-w2)

Lume

lal weight in air
al weight in water
t in air after immersion

in tgst fluid

t in water after test

sional Changes - The
ents shall be subtracted
ts taken after the test
e reported as a percent-
al diameters.
ge in hardness shall be
lcorded.
line the cups for disinte-
iced by blisters or slough-

ATION TEST

5 - Glass containersl
approximately) 250 cm
r dimensions of approxi-
in) in héight and 50 mm
hich can be tightly seal-

aped’ centrifuge tube of

hav-

4.2.7 Test Spa

cimens - Two cups shall be

centrifuge of 100 3 capacity and the sed-
iment determined as described in paragraph
5(b) of AS™M D-91.
4.3 WHEEL CYLINDER HEAT PRESSURE
STROKING
4.3.1 Apparatus
4.3.1.1 Oven -~ A well-designed,uni-
formly heated, standard dry air oven con-
forming to the requirements for Type 11B
oven in ASTM E1l45, Specifications for Grav-
ity - Convection and Forced - Ventilation
Ovens.

NOTE: When strip heaters are used, they
shall be placed not less than 150 mm (6 in)

4.3.1.2 Actuating Heat
king Fixture for-Wheel Cylin
actuating heat pressure stroki
shall be designed to provide
(0.15 + 0.07in) movement of
buring the, ‘total movement of
the préssure shall increase
MPa (1000 + 50 psi). The ra
tionvshall be held at a unif
cating motion of 1000 + 100
Pig. 2 jllustrates a recommen
MPa (psi) versus wheel cylind
movement curve for wheel cylil
in 12.7 to 50.8 mm. (1/2 to 2

of opera-
recipro-

okes/h.

ded pressure

er piston

nders with-

in) diameter.

NOTE: A new wheel cylinder gssembly must
be used for each test.

4.3.2 Test Specimens - Two
inder cups shall be used as t

4.3.3 Procedure - The whe
cups shall be rinsed in isopr
alcohol and wiped dry with a
free cloth to remove dirt and
bris. Cups shall not remain

wheel cyl-
est specimens.
el cylinder
cpyl or ethyl
clean, lint-
packing de-
in the alco-

used.

4.2.3 Procedure - To determine the pre-

cipitation characteristics of the test cups,

place two cups in a suitable glass contain-

er containing 75 am3 of the test fluid spec-

ified in Appendix A. The container shall
be sealed to prevent vapor loss and placed

in an oven at 120
70 h. At the end

+ 2°C (248 + 3.6OF) for
of the heating period,

remove the container from the oven and al-
low to cool at room temperature for 24 hrs.
after which the cups are removed. The con-

tents of the jar
tated and transfe

shall be thoroughly agi-
rred to a cone-shaped

hol for more than 30 s.

The lip 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. 1In the
case of double lip cups, these measure-
ments 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 instal-
led in a wheel cylinder of known diameter
using the test fluid specified in Appen-
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dix A as a lubricant.
Install the wheel cylinder as-
The strok-

be used.)

sembly on the stroking fixture.

(Boots shall not

ing fixture assembly shall be placed 1n an
oven and actuated for 70 h. at 120 + 2°c

(248 + 36°F).

After 1 h minimum operation,

place a sheet of filter paper under each
end of the wheel cylinder to catch and

determine leakage.

at least twice
less than 24-h

Inspect filter paper
for discoloration at not
intervals. Filter paper is

to be changed if discolored from fluid

leakage.

The actuating means and the oven

heater shall be shut off at the termina-
tion of the 70—&—5Ef6kiﬁg period-with the
master cylinder|piston in the "Off" posi-
tion to relieve| retained pressure in the

system. After
oven door open
disconnect the

cylinder inlet.

shall be placed not less than 150 mm (6 in)
from the cylinder on test, but shall be
shielded to prevent direct radlatlon to
any cylinder.
4.4.1.2 Actuating Heat Pressure
Stroking Machine for Master
Cylinder Cups - The stroking
machine shall consist of a suitable means
for actuating the master cylinder contain-
ing the test specimens at the rate of 1000
+ 100 strokes/h. The total piston move-
ment shall be sufficient to cover approx-
imately 90% of the total available stroke.
On all master cylinders having a total
stroke of 63 mm (2-1/2 in) or more, they

L h cooling period with the
hnd a ventilating fan on,
Fluid line at, the wheel
Remove the entire strok-

ing test fixturp containing the test wheel

shall be heat, pressure, stlrcke tested at
90% of the 63 mm (2-1/2 Gn)| stroke, or 57
mm (2-1/4 in). The rdte’ of| stroke shall
be 800 + 80 strokes/h) Fulll pressure 7 MPa
(1000 psi) shall be attained and maintain-
ed for 3 mm (1/8\1in) of the| stroke or one
second maximum:

cylinder from the oven and allow to cool
for 22 + 2 h at] room temperature. Tmned-
iately after completion of the 22 h cool-
ing period, cargeful 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 cups
shall be removed from the wheel cylinder.
Double lip cupd shall be measured before
removal from the pistons. The cups shall
be rinsed in isopropyl or ethyl alcohol
and dried with [compressed air. Cups.shall
not remain in the alcohol for more (than
30 s. Inspect |[cups for scoring,scuffing,
blistering, crdcking, chipping «(heel abra-
sion), and charjge in shape from original
appearance.
Inspect cylinder parts,“récording any
pitting on pistons and-¢ylinder walls.
Determine and record-the change in hard-
ness.
The lip diamgter(of each cylinder cup
shall be measured—within 30=60 min after

Fig. 1 ildustrates a typi
inder cup ‘stroking apparaty
lustrates typical pressures
versus the master cylinder
obtained with three wheel @
proximately 22 mm (7/8 in)

cal master cyl-
s. Fig. 3 il-
in MPa (psi)
piston movement
vlinders of ap~
diameter mounted

ih the three stroking fixtyres as shown in

Fig. 1 actuated by a 25 mm
master cylinder. The total
master cylinder shall be 23

The initial movement of

(1 in) diameter
stroke of the
m (1 in).

dprproximately

14-15 mm (9/16 - 5/8 in) shall be at a
rate providing a gradual byildup of pres-

sure not to exceed 1 MPa (I

50 psi). This

shall permit the primary cyp to pass over

the compensating port at a

low pressure.

The balance of the stroke ghall provide a

gradual buildup of pressurs
MPa (1000 + 50 psi) during
3.20 mm (1/16 - 1/8 in) of
remaining stroke at 7.0 + Q.

to 7.0 + 0.3
the last 1.6 -
stroke. This
3 MPa (1000

+ 50 psi) shall be held conpstant by an ad-

Justable relief valve.

removal from the wheel cylinder and the
difference between the actual cylinder
bore and the lip diameter after the test
shall be reported (excess over bore — Table
2).
4,4 MASTER CYLINDER HEAT PRESSURE
STROKING
4.4.1 Apparatus
4,4.1.1 A well-designed, uniformly
heated, standard dry air oven conforming
to the requirements for Type 11B oven pre-
scribed in ASTM E-145.

NOTE: When strip heaters are used, they

The master cylinder shall
a uniformly heated, dry air

be located in
oven and the

fluid temperature in the master cyllndero
reservoir shall be maintained at 120 + 27°C

(248 + 3.6CF).

NOTE:
for each test.

A new master cylinder must be used
Tt is recommended that at

least 0.05 - 0.13 mm (0.002 - 0.005 in)
clearance be allowed between the master
cylinder piston and the master cylinder
bore when conducting a master cylinder

stroking test.
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ALY

4.4.7 Test Specimens - One primary and
one secondaryﬁéup shall be ug;d for test
specimens.

4.4.3 Procedwre - The cups shall be
rinsed in isopropyl or ethyl 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.

Determine and record the initial hard-

ness of the test cups. The lip diameter
of the primary and secondary cups shall be

measured and recorded to the nearest 0.02
mn (0.001 in), taking the average of two
readings at right angles to each other.
The lip diameter of the secondary cup

shape from original appearance. Inspect
cylinder parts, recording any pitting on

» piston or cylinder walls. The lip diam-

eter of the primary cup shall be measured
within 30-60 min after removal from the
cylinder and the difference between the
actual cylinder bore and the lip diameter
after the test shall be determined and
recorded for both primary and secondary
cups.
getermine and record the change in hard-
ness within 30-60 min after removal from
the cylinder.
4.5 LOW TEMPERATURE PERFORMANCE
4.5.1 Leakage
4.5.1.1 Apparatus—The leakage test

shall be measurgd aifter the cup has been
assembled on the piston.

The cups and Master cylinder internal
parts shall be dipped in the test fluid
specified in Appendix A and the cylinder
walls coated with the specified test fluid

before assembly{
The master cylinder assembly after in-

stallation in an oven shall be operated
for 70 h at the|rate of 1000 + 100 strokes/
h at a temperatyre of 120 + 2°C (248 %
3.6°F) as described in paragraph 4.4.1.
After approximately 1 h of stroking to
allow for evapoyation of excess lubricant
used at assembly, place a sheet of filter
paper under the |secondary cup of the mas-
ter cylinder to|catch and determine leak-
age past the sedgondary cup. The heat and
actuating means |shall be shut off at the
termination of the 70 h stroking period
with the master [cylinder in the "Off" po-
sition to relieye retained pressure in the

master cylinder] After 1 h cooling period
with the oven dgor open and the wentilating

fan on, disconngct the fluid'line at the
master cylinder |outlet. Remove the mas-
ter cylinder frgm the ovefi"and allow to
cool for 22 + 2|h at roem temperature.

cooling period, |careful inspection shall
be made to check £o 1id leakage pa
the master cylinder secondary cup. The
fluid shall be drained from the master
cylinder. The primary cup shall be re-
moved from the cylinder, rinsed with iso—
propyl or ethyl alcohol and dried with
compressed air. The secondary cup on the
piston shall be rinsed in isopropyl or
ethyl alcohol, dried with compressed air,
and the lip diameter measured before re-
moval from the piston. Cups shall not
remain in the alcohol for more than 30 s.
Inspect cups for deterioration such as
scoring, scuffing, blistering, cracking,
chipping (heel abrasion), and change in

apparatus shall include thg following:

4.5.1.1.1 A cold-chamber large e-
nough top permit arrangement| of the test
apparatus within and to permit the oper-
ator to check and operate the apparatus
without removal.from the chamber.

4.5.1.1.2° A master gylinder and
wheel cylinder so comnected that their op-
eration closely approximates the brake
system(in actual service. [The apparatus
showni{in Fig. 4 has been found satisfac-
tory. The cylinder bore containing the
test cups shall meet the dimensional lim—
itations and bore finish requirements
specified by the manufacturer.

4.5.1.1.3 The retractor spring
shall be such as to require not more than
.35 MPa (50 psi) line pressure to make
a complete stroke at room temperature.

4.5.1.2 Test Specimens| - Two wheel
cylinder cups, one primary pnd one sec-
ondary master cylinder cup ghall be used
for test cups.

4.5.1.3 Procedure - The test cups
shall be rinsed in isopropyll or ethyl al-
cohol and wiped dry with a flean, lint-
free cloth. The cups shall| not remain in
the alcohol for more than 30 s. The test
cups shall be assembled in
Lndey . pDuring g emb ;
assembly, the cylinder walls shall be
coated with and each other part dipped in
the test fluid specified in Appendix A.
The wheel and master cylinder assembly
containing the test cups shall be instal-
led on the test apparatus in the cold cham—
ber. The system shall be filled with test
fluid and all air bled from the system.
Boots shall not be used. The complete
actuating system shall be enclosed in the
cold chamber and subjected to a tempera-
ture of -40 to -43°C (-40 to -45.4°F) for
120 h. The piston and cups shall remain
in a static position during the first 72
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h of the test and thereafter shall be ac-
tuated 6 strokes at 0.7 MPa (100 psi) and
6 strokes at 3.5 MPa (500 psi) each 24 h
(after 72, 96, 120 h). The strokes shall
be approximately 1 min apart, and the piston
shall return to the stop after each stroke.
No leakage shall occur during the 120 h
test period.
4.5.2 Bend Test
4.5.2.1 Test Specimen - One cup shall

cups is then measured by the procedure
specified in ASTM D1415 (ASTM D2240 if a
type A durometer is used).

4,8 CORROSION - Prepare two sets of
strips from each of the metals listed in
Table 4, each strip having a sgrface area
Of 25 + 5 cm® (3.875 + .775 in®, (approx-
imately 8 cm long (3. 15 in), 1. 3 cm wide
(.50 in) and not more than 0.6 cm thick
(.24 in)). Drill a hole between 4 and 5

be used.

4.5.2.2 Procedure - The test cup af-

ter being subjected to 22 h at -40 to -43°C

(-40 to -45°F) shall be bent through an
angle of approximately 90 deqg and immed- all on surface areas with 320A waterproof

iately released
bent while in t
be handled to p
1 min, examine
change in shape
4.6 OVEN Al
4.6.1 Two te
isopropyl or et]
with a clean, 1
dirt and packin
remain in the a
The hardness of
mined and recor
shall be placed
prescribed in A
to hot air heatj

. (The cold cup shall be
he cold chamber and shall
revent warming). Within
Lest cup for cracking and
from original appearance.
STNG

5t cups shall be rinsed in
nyl alcohol and wiped dry
int-free cloth to remove

y debris. Cups shall not

the cups shall be deter-
Hed. The two test cups
in a Type 11B oven, as
BTM E145, and subjected
ing at 100 + 2°C (212 +

3.6°F) for 70 h
the 70 h heatin

L At the termination of
period, the cups shall

be removed from|the oven and allowed to
cool for 16 - 96 h at room temperature:
The cups shall be inspected for blister-

ing, or change
pearance.
be determined

shape from original ap-

The hardness after aging shall

d recorded.

4,7 HARDNEBRS DETERMINATICON

4.7.1
4.7.1.1 T

tester as descr

of Test for Int

Apparaftus

ernational rubber hardness
ibed/in ASTM D1415, Method
brnational Hardness of Vul-

canized Natural

and Synthetic Rubbers.

lcohol for more than 30 secs.

m (.16 and .20 in) in diameter and about
6 mm (.24 in) from one end of each strip.

With the exception of the t
strips, clean the strips by

carborundum paper and stodd
ethanol until all surface s
and pits are removed-from
using a new piece of ‘carbor]
each different type of meta
exception of the)tinned irg
ish the strips with 00 grad
Wash the stxips, including

with 95% ethanol and dry the

a clean’\lint-free cloth and
strips in a desiccator cont
cant maintained at 23 + 5°C
for’ at least 1 h. Handle t
clean forceps after polishi
fingerprint contamination.

Weigh each strip to the nj
and assemble each set of st
coated steel cotter pin or
order tinned iron, steel, &
iron, brass, and copper, SO
are in electrolytic contact
strips, other than cast iro
is a separation of at least]
between adjacent strips for
about 6 cm (2.36 in) from t
the strips. Immerse strip
95% ethanol containing 5%
distilled water to eliminat

inned iron
abrading them

Aard solvent or
cratches, cuts
he strips,
undum paper for
1. With the
n strips, pol-
e steel wool.
the tinned iron,
strips with
place the
aining desic—
(73.4 + 9°F)
he strips with
ng to avoid

carest 0.1 mg
rips on an un-
bolt in the
luminum, cast
that the strips
.  Bend the

n, so that there
3mm (.125 in)
a distance of
he free end of
hssemblies in

by volume of

b fingerprints

and then handle only with ¢

lean forceps.

NOTE: A type A durometer as described in
ASTM D2240, Method of Test for Indentation
Hardness of Rubber and Plastics by Means
of a Durometer may be used for quality.
control and routine tests.

4,7.1.2 Rubber anvil or cylinder

having a flat c
least 19 mm (.6
ness of at leas
hardness within

ness of the rubber test cup.

ircular top surface at

5 in) in diameter, a thick-
t 9mm (.35 in), and a

5 I.R.H.D. of the hard-
See Fig. 5

for one design of anvil.
4.7.72 Procedure - The rubber cup shall
be placed on a rubber anvil or cylinder

as shown in Fig

. 5. The hardness of the

Place one rubber cup with 1
up, in each of two straight

ip edges facing
sided round

glass jars having a capacity of approxi-
mately 475 ml and inner dimensions of ap-
proximately 100 mm (4 in) in height and

75 mm (3 in) in diameter.
steel 1lids vented with a ho

(.032 + .003 in) in diameter.

Use only tinned

le 0.8 + 0.1 mm
Insert a

metal strip assembly inside one cup in each

jar with the pinned end in

contact with the

concavity of the cup and the free end ex-

tending upward in the jar.

Mix 760 ml of

SAE RM-1 compatibility fluid with 40 ml of

distilled water.

Add a sufficient amount of the mixture
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to cover the metal strip assembly in each
jar to a depth of approximately 10 mm (.40
in) above the tops of the strips listed in

Table 4.
jars in an oven

(212 + 3.6°F) for 120 + 2 h.

jars to cool at

Tighten the lids and place the

maintained at 100 + 2°c
Allow the
23 + 5°C (73.4 + 9°F) for

60-90 min. Imnedlately following the

cooling period,

remove the metal strips

from the jars by use of a forceps, remov-
ing loose adhering sediment by agitation
of the metal strip assembly in the fluid

in jar.

Examine test strips and test

jars for adhering crystalline deposit,

disassemble the
hering fluid by

metal strips, remove ad-

Adjust the humidity cablnet to 46 + 20C
(114.8 + 3.6°F) and 95% humidity. Place
the cyllnders in the cabinet with the un-
plugged inlet holes facing down. Maintain
the specified temperature and humidity con-
ditions for 16 h. Readjust the cabinet
controls to 23 + 2°C (73.4 + 3.6°F) and
95% humidity and maintain new conditions
for 8 hrs. 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 as-
semblies shall remain in the humidity cab—
inet with the cabinet controls set to
maintain 23 + 2°C (73.4 + 3.6°F) at 95%

flushing with water and

clean individuall strips by wiping with a

cloth wetted with 95% ethanol.

Examine

the strips for gvidence of corrosion and

pitting. Place

strips in a desiccator

containing a degiccant maintained at 23 +

5°C (73.4 + 9OF)

for at least an hour.

Weigh each strip to the nearest 0.1 mg.
Determine the diifference in weight of each

metal strip and

divide the difference by

the total surfage area of the metal strip

measured in squdre centimeters.

“the results for
type of metal.

Average
the two strips of each

Examine the fluid-water mixture in the

jars for jellind.

jars to suspend

Agitate the fluid in
and uniformly disperse sed-

iment and transfler a 100 ml portion of
this fluid to an ASTM coneshaped centri-
fuge tube and dgtermine percent sediment

as described in
D-91.

paragraph 5(b) of ASTM

4.9 STORAGH CORROSION TEST

4.9.1

Apparafus - The apparatus shall

include a humidilty cabinet capable of
maintaining a tqmperatureof 21 - 460C

(70 - 115°F) at

95¢ humidity, three wheel

cylinder assembllies of-proper size for the

cups being testg

4.9.?2 Procedun

d.
?¢~- Disasseamble the three

humidity until cycling can resumed.

At the conclusion of 12(conplete cycles,
the cylinder assemblies’\shall be removed
from the humidity cabinet forn inspection.
In case of a nonworking day, [the inspec-.
tion shall be made on the following work-
ing day. .

Cylinder assamblies shall
as follows:

During~the removal from the humidity
cabinet’and subsequent disasgembly, the
cylinders shall be maintained in the same
position as they were in the|cabinet to a-
void fluid contamjnation of the inside of
the cylinder. ‘

The pistons and cups shall|be removed
from the cylinders, after removal of the
boots, by pulling them out from their re-
spective ends. Slight air (diry) pressure
may be applied internally in|the cylinder,
if necessary, to aid in the removal of cups
and pistons.

Wipe the cylinder bore fre¢ of fluid with
a clean, lint-free cloth. The condition
of the cylinder bore under or adijacent to
the cup lip shall be inspected under a
strong light for corrosion, fliscoloration,
or spots, noting particularly the area of
the ring left by the lip of the cup during
its exposure in the humidity|cabinet. Any

mspected

cylinder assenblicsamdusinga Crean;Hint
free cloth, wipe all fluids fram the cyl-

inders, pistons,

boots and springs. Cyl-

inder or parts showing light stains or

corrosion shall

be discarded.

Assemble the six test cups into the wheel

cylinders after

caompletely coating the cyl-

inder walls, cups, springs, and pistons
with a light film of the test fluid spec-

ified in Appendix B.

Install the clean

boots onto the cylinders to hold the pis-

tons in position.

Leave one inlet hole

open and close the remaining holes with

suitable rubber

or metal plugs. Number

the cylinders one through three.

corrosion or spots away fram the contact
surface of the cubs shall be disregarded.


https://saenorm.com/api/?name=6e802774c1ba86eb2830b2edf37cc05d

10

APPENDIX A~COMPOSITION OF SAE COMPATIBILITY FLUID? .

Constituent

Composition, wt.%
1. Monoethyl ether of diethylene glycol , 51.70
- 2. Monobutyl ether of diethylene glycol ' 2.26
3. Methyl ether of tripropylene glycol 5.12
4. Polyalkylene oxide triol viscosity 900 + 45 SUS at 38C (1O00F);
(200 + 10 cs at 38C (100F) ; sp gr 1.064 20/20 5.30
5. Ethylene glycol 2.47
6. Diethylene glycol 1.34
. 7. Propyleng glycol 2.45
8. Methyl isobutyl carbinol 4.30
9. Polypropylene glycol 2025 MW 2.30
10. Polypropylene glycol 120 MW 1.30
11. Propyleng¢ glycol monorichiholeate 3.30
12. Reacted ¢astor oil--polypropylene glycol 1.90
13. 2-methyl}| 2, 4 pentanediol 2.80
14. Monobutyl] ether 1, 2 oxyethylene, 1, 2 oxypropylene glycols
sp gr 1.058 20/20 C; viscosity 2000 + 100 SUS at 38C. (100F);
(440 + 22 cs at 38C (100F)€ 3.16
15. Monobutyl] ether 1, 2 oxyethylene, 1, 2 oxypropylene glycols
sp gr 1.038 20/20 C; viscosity 260 + 15 SUS at-38C (100F);
(56.5 + 3 cs at 38C (100F)€ - 8.85
16. Borax -ethylene glycol condensate (25% sodium tetraborate, anhydrous) 0.25
17. Diphenyl¢l propane ‘ 0.53
18. Sodium nitrate 0.01
19. Sodium tg¢traborate 0.10
20. Potassiup tetraborate 0.18
21. Tricresyl phosphate 0.10
22. Amino imjdazoline salt 33% solution 0.01
23. Potassiuf castor oil soap t(neutral-anhydrous) 0.18
24. N-phenylmorpholine 0.09
' ‘ Total 100.00
a This fluid|can be obtained from Society of Automotive Engineers, Inc., 400 Commonwealth
Drive, Warfendale, PA-15096
b Glycerin initiated triol using 50~50 charge ethylene oxide and propylene|oxide.
¢ Butanol initiated monether using 50-50 charge ethylene oxide and propyleme oxide.
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APPENDIX B-COMPOSITION OF FLUID FOR STORAGE CORROSION TEST?

AUTOMOTIVE BRAKE SYSTEM AND COMPONENTS

Constituent

Composition, wt.%

Castor oil
Diethylene glycol monomethyl etherP
Ethylene glycol monobutyl ethe
Borax-glycol conden gatec
Di-t-butyl-p-Cresol
M-Cresol
Total

38.7.+ 1.0
31.

v Ui+ H-I+I

0
0

0.5
0.5
0.2
+ 0.05
1 0.00

The physical and chemical requirements of the preservative fluid shall be as follows:

Bﬁiling point, 760 mm

167--186C (333-367F)
9.9-10.7

p~ value
- Specific gravigy at 20/20 C

0.9630-0.9680

a This fluid can be obtained from Society of Automotive Engineers, Inc., 40(Q Commonwealth'

Drive, Warrephdale, PA 15096.

b The diethylepe glycol moncmethyl ether, ethylene glycol monobutyl ether, gnd di-t-butyl-

p—Cresol shall be technical grade.

¢ The borax-glycol condensate shall be 30 parts by weight of .sedium borate decahydrate

(Na2B40 —10H20) combined with 100 parts by weight of 1,2-propylene glycol.

9

REQUCING  BUSHING

SUITABLE PRESSURE “RELIEF = VALVE FOR

TEST PRESSURE WITH )" OPTIONAL

MECHANICAL  STROKING . 3.2MM OR 1/8 IN.

VENT
STANDPIPE BRAZED IN“-DRILLED
OUT FILLER CAR

THROUGHOUT,  TEST

i

i

FLUID LEVEL_TO )BE MAINTAINED :
]

MASTER CYLINDER AS REQUIRED {

WHEEL CYLINDER CUP
STROKING  FIXTURE
{SAE RM 64-i)
OVEN ENCLOSURE

FIG. 1 - RECOMMENDED WHEEL AND MASTER
TEST CYLINDER APPARATUS

SPACER
R INDICATING
A EQUIPMENT
SPACER TEMPERATURE
(5) SCHNORR  DISCS > PRESSURE
scmorr piscs 90 ¥22:4x 25 MM. 57
3 x12.3 xI.OMM AR
J geted (il
: i
......... §A4
TEINT /- ey P sigdtaseds
PG
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FIG. 2 - TYPICAL WHEEL CYLINDER CUP STROKE VERSUS
PRESSURE 12.7 TO 50.8(MM (1/2 TO 2 IN) DIAMETER

1000 |- /// . / /:
. { | ]
800 |- // / {
- |
oo |, | L A
, e
400 /, ”
2 /ﬁ 1T
A T
al I Jl/ | A/ i
A A
// ,// //

in.
Fi1G. 3- TYPICAL MASTER CYLINDER CUP STROKE VERSUS '
PRESSURE 15 TO 51 MM (5/8 TO 2 IN) DIAMETER



https://saenorm.com/api/?name=6e802774c1ba86eb2830b2edf37cc05d

