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Rubber Seals for Hydraulic Disc Brake Cylinders
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2.1.1  SAE Publication

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae.org.

SAE J1703 Motor Vehicle Brake Fluid
SAE J1704 Borate Ester Based Brake Fluids
2.1.2 ASTM Publication

Available from ASTI}
610-832-9585, www|astm.org.

A 19428-2959, Tel:

ASTM D 573  Stanjdard Test for Rubber—Deterioration in an Air Oven
3. PARTS REQUIREMENTS

3.1 Parts shall copform to the pertinent drawing in all respects.

3.2 Manufacturer's identification, when used, shall be that on record at the/Rubber Manufacturers Association.

3.3 All parts to be|tested shall be cleaned prior to testing by rinsing in‘isopropy! alcohol and blown fry or wiped dry with
a lint-free cloth. Seals shall not remain in alcohol for more than-30 s.

4. BRAKE TEST FLUID

Fluid for all test phages except 7 (see 7.7) shall be the Compatibility Fluid specified in the latest revidion of SAE J1703 or
SAE J1704, Appendix B, or a mutually agreed upon commercial fluid. Fluid used in test 7 shall be SAE Compatibility
Fluid or a mutually agreed upon commercial preservative type fluid.

5. TEST EQUIPMBNT

Equipment used for festing shall be as shown in Figures 1 and 2.

PRESSURE RELIEF VALVE

MASTER HYDRAULIC
CYLINDER PRESSURE GAGE

@
C:=N

CALIPER ASSY

WHEEL CYLINDER
OVEN CHAMBER +121°C (280=F)  CUP STROKING FIXTURE

FIGURE 1 - HIGH TEMPERATURE STROKING TEST
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6. TEST REQUIRH

6.1 After test 1,

following:
6.1.1  Volume cha
6.1.2 IRHD hardn

6.2 Aftertest2, R
the following:

6.2.1
6.3 Aftertest3, R
6.3.1 Change in If
6.3.2 Seal Conditi

Test parts shall shoy

1
NOTE DIMENSIONS ARF mm (iN}

FIGURE 2 - LOW TEMPERATURE LEAKAGE TEST.

MENTS

nge must be within 0 and +15%.
bss change must be within 0 and —15 points

psistance to Fluid at Elevated Temperature—Precipitation Characteristics, the pa

Not more than 0.05% vol sediment shall be‘formed.

psistance to Elevated Temperature in Dry Air, the parts must subscribe to the follq
RHD hardness must be within 0 and +15 points.

oly]

Resistance to Fluid at Elevated Temperature—Physical Stability, the parts miist subscribe to the

ts must subscribe to

wing:

V no evidence of tackiness, blistering, cracking, or change in shape from original appearance.

wing:

6.4 Aftertest4, Allnbient Temperature Stroking Test, parts and assembly must subscribe to the follg

6.4.1
6.4.2
6.5 Aftertest5, Hi
6.5.1

6.5.2

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

No leakage beyond normal wetting of the bore(s) is allowed during static leak test (see 7.4.8).

gh Temperature Stroking Test, the parts must subscribe to the following:

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

6.6 After test 6, Low Temperature Leakage Test, the parts and assemblies must subscribe to:

6.6.1

No leakage beyond normal wetting of the bore(s) is allowed during static leak test (see 7.5.11).

No leakage beyond normal wetting of the bore(s) is allowed during the test period or pressure applications.
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6.6.2 The seal shall not crack and shall show evidence of rubber-like qualities during the flexibility bend test (see

7.6.10).

6.7 Aftertest 7, Cycling Humidity Storage Corrosion Test, the parts and assembly must subscribe to the following:

6.7.1

6.7.2

No evidence of rubber adhesion of the test seal(s) is allowed during disassembly of the test brake.

No surfaces of the sealing systems shall show evidence of corrosion or deterioration which would interfere with

proper sealing action. Normal staining or discoloration of metal parts is acceptable if surface finish is unaffected.

7. TEST PROCEDURES

7.1 Resistance to

7.1.1  Test Specim

From three or more

Fluid at Elevated Temperatures—Physical Stability

ens

Seals to be tested, obtain a sample of 3to 5 g.

nd record the initial volume of each seal in accordance with Section 9.1 of ASTM

nd record the initial IRHD hardness of the test seals.” Measure hardness as
j a microtester (or per a procedure previously agreed{pon between vendor and

ens shall be placed in a suitable glass containernand completely immersed in

fluid; the conptainer shall be sealed to prevent vapor loss and\placed in an oven at 120 °C + 2

7.1.2 Determine a
7.1.3 Determine &
D 1415 usin
7.1.4 Test specim
for 70 h.
7.1.5 After70h,r
9 °F) for 60
or ethyl alco
7.1.6 Determine a
NOTE: The change
as follows:
where:

bmove the test specimens from the ovenand allow to cool in the container at 23
0 90 min. At the end of the cooling period, remove the seals from the container 3
hol and wipe dry with a clean, lint-free cloth. Seals shall not remain in the alcoho

nd record within 60 min the final volume and IRHD hardness of each seal per 7.1

D 471.

prescribed in ASTM
purchaser).

75 mL of test brake
°C (248 °F £ 3.6 °F)

°C+5°C (734 °F +
nd rinse in isopropyl
for more than 30 s.

2and 7.1.3.

in volume shall be reported at a percentage of the original volume. The calculgtions shall be made

(M3 —My)-(M; —My)
(M1 -M3)

Increase in Volume, % = x100

(Eq. 1)

M, = Initial weightir-air

M, = Initial weight in water

M; = Weight in air after test
M, = Weight in water after test

7.2 Resistance to

7.21

Fluid at Elevated Temperature—Precipitation Characteristics

Test Specimens

From three or more seals to be tested, obtain a sample of 3to 5 g.

722

sealed to prevent vapor loss and placed in an oven at 120 °C + 2 °C (248 °F £ 3.6 °F).

723

after which the test fluid is agitated and poured into a cone-shaped centrifuge tube.

Place the test seals in a suitable glass container, together with 75 mL of the test fluid. The container shall be

After 70 h, remove the container from the oven. The seals shall remain in the fluid at room temperature for 24 h,
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7.2.4 Rotate the tube for 30 min at 1500 rpm. Note the volume of sediment as observed in tube. Repeat the previous
rotation for an additional 30 min and record any difference in volume of sediment.

7.2.5

7.3

7.31

Record amo

unt of sediment per 6.2.1.

Resistance to Elevated Temperatures in Dry Air

Test Specimens

Two or more seals shall be used.

7.3.2 Measure ang+recerd-thetRHB-hardress-ef-each-sealper4-3-

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

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

7.3.5

7.4  Ambient Temq

7.41

Adequate test seals

After cooling
blistering, di

Test Specin

, measure and record the IRHD hardness per 7.1.3 and nete»any visual chang
stortion, etc.

erature Stroking Test
ens

for at least one complete caliper shall be prepared.

e such as cracking,

7.4.2 Measure ang record the IRHD hardness of the seal per 7.1.3.

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

7.4.4 Complete the test caliper assembly, placing the piston to simulate half-worn lining position.

7.4.5 Assemble the test caliper assembly to a production spindle and disc assembly or equivalent gimulating fixture.
7.4.6 Connect the test fixture to the pressure source. It may be necessary or desirable to includq a fluid accumulator

7.4.7

7.4.7.1

(such as the

Test Paramegters

standard SAE*J60 fixture).

Temperatyre

18.3 t0 32.2 °C (65 to 90 °F).

74.7.2

Pressure

Pressure will be applied to external means at a maximum rate-of-pressure rise of 21 MPa/s + 1.4 MPa/s (3000 psi/s +
200 psi/s) from 0 to 7 MPa £ 0.3 MPa (0 to 1000 psi £ 40 psi).

7.4.7.3 Cycles Required
500 000 total.
7.4.74 Cycle Rate

3600/h maximum.
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7.4.38

Leakage Test

Observe leakage during and after the stroking test. After completion of the stroking test, run high and low pressure leak

tests.
7.4.8.1
Apply 0.7 MPa (100

7.4.8.2

High Pressure Leak Test

psi) hydraulic pressure for 5 min and observe and record leakage, if any.

Low Pressure Leak Test

Remove the caliper
0.25 psi)for24 h. O

NOTE: The low pre

rom-tha tast stand and cannact tha tact calinar to 9 nraccuira caurca-of 10 kPa
Fof—tHREete5t+5StaRaaRe—6oRRe 6 e teSt+-Gantper—o—a—pt +He-50Ut+GEe-O+—oKr<

bserve leakage, if any.

Esure source may be a static column of fluid. A 1200 mm (48 in) column-will prov

7.4.9 Disassemble¢ caliper and inspect seal. Record visual condition of seal, bore, and-piston.

7.410 Wash seal p

7.4.11 Measure an

er 3.3.

 record IRHD hardness of the seal per 7.1.3.

High Temperature Stroking Test

5t seals for at least one complete caliper shall be.prepared.

 record the IRHD hardness of seal per 7.4.3.

hd caliper bores with the test brake fluid. Install test seals in caliper.

e test caliper assembly, placinglthe piston to simulate half-worn lining position.

e test caliper assembly to‘a-production spindle and disc assembly or equivalent s

ete test fixture in apoven conforming to Section 4 of ASTM D 573. (Also, See Fi

the actuating _pressure device. Device may be composed of a mechanicall
actuated <automotive type master cylinder whose rate of operation shg

5/h + 100 _strokes/h.  The test mixture shall be connected to the actuating

with a SUitable pressure relief valve (if mechanically actuated) and arranged in s

imum_rate-of-pressure rise of 7 MPa/s (1000 psi/s) and a minimum dwell per
25s. (It may be found necessary to install a fluid accumulator, such as a stand

+ 1.75 kPa (1.5 psi £

de 10 kPa (1.5 psi).

imulating fixture.
jure 1.)

y, pneumatically, or
Il be controlled at
pressure device in
uch a manner as to
od below 0.18 MPa
brd wheel cylinder in

Z TIXture, 10 meet the prescribed curve.)

7.5
7.5.1 Adequate te
7.5.2 Measure an
7.5.3 Wetsealsa
7.5.4 Complete th
7.5.5 Assemble th
7.5.6 Place compl
7.5.7 Connect to
hydraulically
1000 stroke
conjunction
yield a max
(25 psi) of 0
an SAE 60
7.5.8 Test Parameters
7.5.8.1  Temperature

120°C +2°C (248 °

7.5.8.2 Pressure

F + 3.6 °F).

7 MPa £ 0.3 MPa (1000 psi £ 50 psi) at a rate-of-pressure rise of 7 MPa/s (1000 psi/s) maximum.

7583 Elapsed T

70 h.

ime
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