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(R) RUBBER SEALS FOR HYDRAULIC DISC BRAKE CYLINDERS
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This JAE Standard describes the performance and part req@irements flor
elastgmeric seals used in highway vehicle disc brake calipers. Sedls covered

piston.

s specification may be the solid section type (square, rectargular,

, etc.) mounted stationary in the cylinder bore’or on the moVable
The specification contains the following major sections:

sistance to Fluid at Elevated Temperature - Physical Stabilifly [loose

rts in 120°C + 2 (248°F + 3.6) brake. fiuid for 70 h].,

sistance to Fluid at Elevated Temperature - Precipitation

aracteristics [loose parts in 120°C + 2 (248°F + 3.6) brake fl{luid for

hl.

sistance to Elevated Temperatures in Dry Air [loose parts in [175°C
47°F + 3.6) air for 22-hl.

+ 2

bient Temperature Stroking Test [tested in brake assembly fox 500 000

cles to 7 MPa +.0:3 (1000 psi + 50)1.

gh Temperature) Stroking Test [tested in brake assembly for 7¢0 h
0 000 strokes) at 120°C + 2 (248°F + 3.6) to 7 MPa + 0.3
000 psi +.50)].

w Temperature Leakage Test [tested in brake assembly for 120 |h at
42:8°C (-40 to 45°F)1.

14

O

days at 95% humidity cycling between 21 to 46°C (69.8 to 114.8°F)

L

-40

7. Cycling Humidity Storage Corrosion Test [tested in brake assembly for

1.
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2.

3.

A

REFERENCES:

Applticab

le Documents:

ASTM D 573

PARTS REQUIREMENTS:

Parts shall conform to the pertinent drawing in all respects.

Manufact
Rubber M

A1l part
isopropy
shall no
BRAKE TES
Fluid for
fluid, or
SAE J1703
mutually
NOTE: RM
TEST EQUI

Equipment

rer s identification, when used, shall be that on record at 1
anufacturers Association.

5 to be tested shall be cleaned prior to testing by rinsing in

alcohol and blown dry or wiped dry with a Tint-free cloth.
t remain in alcohol for more than 30 s.
[ FLUID:
all test phases except 7 (see 7.7) shall b€ SAE compatibility

a mutually agreed upon commercial fluid which subscribes to
Fluid used in test 7 shall be SAE compatibility fluid or a
agreed upon commercial preservative type fluid.

h6-03 is obtainable from SAE.
PMENT :
used for testing shall.be-as shown in Figures 1 and 2.
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HYDRAULIC MASTER
PRESSURE CYLINDER

o

| ——CALIPER ASSY

305 (12)
TO 610 (24)

After
Stabil

|_—COLD CHAMBER
—40°C\(-90°F)

{
NOTE: DIMENSIONS ARF mm {IN)

FIGURE 2 - Low Temperature Leakage Test
QUIREMENTS : -

test 1, Resistance to Fluid at Edevated Temperature - Phys1
ity, the parts must subscribe to- the following:

Volyme change must be within O-and +15%.

IRHD

After

Not

After
subscr

hardness change must be within O and -15 points.

test 2, Resistance to Fluid at Elevated Temperature - Preci
teristics, the parts must subscribe to the following:

more than 0.05% vol sediment shall be formed.

test 3, Resistance to Elevated Temperature in Dry Air, the
ibe to.the following:

. Chaqge in IRHD hardness must be within 0 and +15 points.

cal

pitation

parts must

.2 'Seal Condition:

Test parts shall show no evidence of tackiness,

blistering, cracking, or change in shape from original appearance.

After test 4, Ambient Temperature Stroking Test, parts and assembly must

subscr

ibe to the following:

No leakage beyond normal wetting of the bore(s) is allowed during the
stroking test.

No Teakage beyond normal wetting of the bore(s) is allowed dur1ng statlc

leak

test (see 7.4.8).
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5

5.

.5.

.6

.1 Test

After test 5, High Temperature Stroking Test, the parts must subscribe to
the folilowing:

1 No leakage beyond normal wetting of the bore(s) is allowed during the
stroking test.

2 No leakage beyond normal wetting of the bore(s) is allowed during static
leak test (see 7.5.11).
After te 6 must
subscribe to:
.1 No leakage beyond normal wetting of the bore(s) is allowed during the test
period or pressure applications.
.2 The sdal shall not crack and shall show evidence of rubber-like quaflities
during the flexibility bend test (see 7.6.10).
After tegst 7, Cycling Humidity Storage Corrosion Test; the parts and
assembly must subscribe to the following:
.1 No evildence of rubber adhesion of the test seal(s) is allowed during

disassembly of the test brake.

.2 No surnfaces of the sealing systems shall show evidence of corrosion|or

iforation which would interferecwith proper sealing action. Normal
staining or discoloration of metaliparts is acceptable if surface ffnish

pecimens: Friom three or more seals to be tested, obtain a sample of

3 to §g.

.2 Deternline and.record the initial volume of each seal in accordance with

Sectign 9.40f ASTM D 471.

.3 Deternfine’'and record the initial IRHD hardness of the test seals. HMeasure

hardness as prescribed in ASTM D 7415 using a microtester (or per a
procedure previously agreed upon between vendor and purchaser).

.4 Test specimens shall be placed in a suitable glass container and

completely immersed in 75 mL of test brake fluid; the container shall be
sealed to prevent vapor loss and placed in an oven at 120°C & 2
(248°F + 3.6) for 70 h.

.5 After 70 h, remove the test specimens from the oven and allow to cool in

the container at 23°C + 5 (73.4°F + 9) for 60 to 90 min. At the end of
the cooling period, remove the seals from the container and rinse in
isopropyl or ethyl alcohol and wipe dry with a clean, lint-free cloth.
Seals shall not remain in the alcohol for more than 30 s.

-4 -
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7.1.6 Determine and record within 60 min the final volume and IRHD hardness of

each seal per 7.1.2 and 7.1.3.

NOTE: The change in volume shall be reported at a percentage of the
original volume. The calculations shall be made as follows:

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

Increase in volume, % = X 100 (Eq. 1)
(M} - M
where:
My = initial weight in air
M2 = initial weight in water
M3 = weight in air after test
Mg = weight in water after test

7.2 Resiptance to Fluid at Elevated Temperature - Precipttation Charapteristics:

7

2.

1

Resiptance to‘Elevated Temperatures in Dry Air:

Tept Specimens: From three or more seals to'be tested, obtain p sample of
3tob5g.

Place the test seals in a suitable glass container, together wifh 75 mL of
the test fluid. The container shall che sealed to prevent vapor| loss and
placed in an oven at 120°C + 2 (248°F + 3.6).

After 70 h, remove the container”from the oven. The seals shalfl remain in
the fluid at room temperature for 24 h, after which the test fipid is
agftated and poured into a cone-shaped centrifuge tube.
Rotate the tube for 30 min at 1500 rpm. Note the volume of sedfiment as
obperved in tube. Repeat the above rotation for an additional BO min and
regord any difference in volume of sediment.

Regcord amount of- sediment per 6.2.7.

Tept Specimens: Two or more seals shall be used.
Measureand record the IRHD hardness of each seal per 7.1.3. |

The test seals shall be placed in a circulating air oven, as prescribed in
ASTM D 573 and held for 22 h at 175°C + 2 (347°F + 3.6).

At the termination of the heating period, the seals shall be removed from
the oven and allowed to cool for 30 min to room temperature.

After cooling, measure and record the IRHD hardness per 7.1.3 and note any
visual change such as cracking, blistering, distortion, etc.
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.4

.4 Completp the test caliper assembly, placing the piston to simulate

.5 Assemblp the test caliper assembly to a production spindle and-disc

.7 Test Parameters:
.7.1 Temperature: 18.3 to 32.2°C (65 to 90°F)%

.7.2 Presslire: Pressure will be applied to-external means at a maximum

.7.3 Cyclep Required: 500 000 total-

(<]

Ambient Temperature Stroking Test:

.1 Test Specimens: Adequate test seals for at least one complete caliper

shall be prepared.

.2 Measure and record the IRHD hardness of the seal per 7.1.3.

.3 Wet seals and caliper bores with the test brake fluid. Install test seals

in caliper.

half-worn 1ining position.

assembly or equivalent simulating fixture.

.6 Connect| the test fixture to the pressure source. It may‘be necessary or

desirablle to include a fluid accumulator (such as the. standard SAE J§0
fixture).

rate-pf-pressure rise of 21 MPa/s + 1.4 (3000 psi/s + 200) from O to
7 MPal+ 0.3 (0 to 1000 psi + 40).

.7.4 Cycle[Rate: 3600/h maximum.
8 Leakage|Test: Observe-Jeakage during and after the stroking test. After
completfion of the stroking test, run high and low pressure leak tests.
.1 High Pressure keak Test: Apply 0.7 MPa (100 psi) hydraulic pressufe for
5 min|and observe and record leakage, if any.
.8.2 - Low Pressure Leak Test: Remove the caliper from the teSttstand ang

connett-the test caliper to a pressure source of 10 kPa + 1.75

(1.5 psT=0-25)rfor24—h-—Observe teakage,ifany-

NOTE: The low pressure source may be a static column of fluid.
A 1200 mm (48 in) column will provide 10 kPa (1.5 psi).

.9. Disassembie caliper and inspect seal. Record visual condition of seal,
bore, and piston. : '
.10 Wash seal per 3.3.

.11 Measure and record IRHD hardness of the seal per 7.1.3.



https://saenorm.com/api/?name=d5e2f037f3202a3df7cabf2ac60752c9

SAE - J1603 Revision JUN90O

.5

High Temperature Stroking Test:

2

.3

o

.10

L1

A1

.3
.4

.1 High Pressure Leak Test:

Measure and record the IRHD hardness of seal per 7.1.3.

Wet seals and caliper bores with the test brake fluid.

in caliper.

Comp
half;

ete the test caliper assembly, placing the piston to simulat
rworn 1ining position.

Assemble the test caliper assembly to a production spindle and di

asset

Placq
ASTM

Conng
mechyg
mastd
1000
actud
valve
a ma
dwel
nece

b1y or equivalent simulating fixture.

» complete test fixture in an oven cohforming to Section 4 of
D 573. (Also, see Figure 1.)

pct to the actuating pressure device. Device-may be composed
nically, pneumatically, or hydraulically-actuated automotive
r cylinder whose rate of operation shal) ‘be controlled at
strokes/h + 100. The test fixture shall be connected to the
ting pressure device in conjunction*with a suitable pressure
(if mechanically actuated) and arrfanged in such a manner as
imum rate-of-pressure rise of 7 'MPa/s (1000 psi/s) and a min
period below 0.18 MPa (25 psi)'of 0.25 s. (It may be found
sary to install a fluid accumulator, such as a standard whee

cylinder in an SAE 60R2 fixture, to meet the prescribed curve.)

Test

Parameters:

Temperature: 120°Cot+ 2 (248°F + 3.6).

Pr

ssure: 7 MPa %70.3 (lOObpsi + 50) at a rate-of-pressure ris

7 NPa/s (1000 psi/s) maximum.

Elz

Cy(

psed Time: 70 h.
les_Required: 70 000 + 5000.

After

.1 Adequate test seals for at least one complete caliper shall be prepared.

Install test seals

11}

5 C

of a
type

relief
to yield
mum

b of

elease

hydraulic ﬁressures in system, aﬁd allow oven té cool for 60 min. The
circulating fan may be left on to aid in cooling.

After the 60 min cooling period, remove the test assembly and allow to
complete cooling in open air for 25 h + 5.

Leakage Test: Observe leakage during and after the 70 h stroking test.
After completion of the 25 h cooling period, run high and low pressure
leak test.

for 5 min and observe and record leakage, if any.

Apply 0.7 MPa (100 psi) hydraulic pressure

-7 -
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[S2]

N

.11.2 Low Pressure Leak Test:

connect the test caliper to a pressure source of 10 kPa + 3.3

(

NOTE: The Tow pressure source may be a static column of fluid.

Low Te

Adeq

Wet
seal

Comp
lini
duri
lini

Asse

1.5 psi + 0.5) for 24 h. Observe leakage, if any.

1200 mm (48 in) column will provide 10 kPa (1.5 psi).

.12 HWash seals per 3.3.

.13 Measure and record IRHD hardness of the seal per 7.1.3.

Remove the caliper from the test stand and

A

mperature Leakage Test:
ate test seals for at least one complete caliper shall-be pre

the seals and caliper bores with the test brake fluid. Insta
5 in caliper.

lete the test caliper assembly, placing the piston to simulate
ng position. Accommodations must be made-t¢ change piston po

hg positions.

mble the test caliper assembly to a’production spindie and di

assembly or equivalent simulating fixture.

Placp

conn
be 1
24 i

bct to a pressure source asyshown in Figure 2. Pressure sour
pcated to provide a static reservoir head of 300 to 600 mm (
n) .

¥

bpared.

1 test

b new
ition

ng the cold test to simulate new, half, dwo-thirds, and full-yorn

the test fixture in a =40 to 43°C (-40 to 45.4°F) cold chamber and

e shall
2 to

the caliper to soak for 72 h with the piston at new lining position.

72 h, stroke the actuating mechanism 6 times at 1 MPa * 0.0

After 96 h, repeat 7.6.7, except progress to two-thirds worn lining piston
position. :

After 120 h, repeat 7.6.7, except progress to full-worn lining piston
position and discontinue test 30 min after establishing final piston
position.
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L1001

.

CyclingHumidity Storage Corrosion Jest+——

.10 Bend Test Procedure:

Place one seal in a test chamber at -40 to 43°C (-40 to 45.4°F

and finger and released within 2 to 5 s. The cold.seal shall
while in the cold chamber and shall be handled with cold glove
prevent heating by fingers.

Adequate test seals for at least one complete caliper shall be-pn
Wet |seals and caliper with test brake fluid. Install test. seals
calijper.

Complete the test caliper assembly, placing the piston to simulat
half-worn 1ining position. Caliper assembly need:not be assembl
spindle or test fixture as long as provisions are“made to hoid t
in their proper positions and the boots are properly installed.

Place the test caliper in a humidity chamber capable of 95% relat
humidity and a temperature range of 21 _to 46°C (70 to 115°F). Ca
shou[ld be placed with inlet port opencand facing down.

).

.10.2 After 22 h, the seal shall be folded back upon itself between the thumb

be folded
s to

epared.
in
e

to
pistons

ive
1iper

Hold| the caliper at 43 to 46°C (130" to 115°F) and 95% humidity foL 16 h.
9

Change temperature to 18 to 21°C (65 to 70°F) while maintaining
relative humidity, and hold \for 8 h.

Contfinue above 24 h cycle/for 12 days. When interrupted during i
of ope or more nonworking days, hold per 7.7.6 until temperature
can pe resumed.

At the conclusion of the 12 day test, remove the test caliper for
disassembly and inspection. Do not rotate caliper, and where pos
disassemble’while holding in the test position.

Insppctiand note all components for corrosion, pitting, adhesion,

%

hcidence
cycling

sible,

and

othejp“deleterious factors resulting from corrosion and/or interac

tion

between the materials involved.
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