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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with 1ISO, also take part in the work. ISO collaborates closely with the International
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INTERNATIONAL STANDARD ISO 6118:2006(E)

Road vehicles — Elastomeric cups and seals for cylinders for
hydraulic braking systems using a non-petroleum base
hydraulic brake fluid (service temperature 70 °C max.)

1 Scope

This Ipternational Standard specifies performance tests of brake cups and seals for hydraulic braking systems
for ropd vehicles. It does not include requirements relating to chemical composition; tensile| strength and
elongdtion of the rubber compound. Disc brake seals are not covered by this Intergational Standard.

This International Standard is applicable to moulded seals (cups or double-lipped type gland seals), 60 mm in
diameter and smaller, compounded from rubber, for use in hydraulic actuating cylinders employing road vehicle
non-pgtroleum base hydraulic brake fluid conforming to the requirements of ISO 4925.

NOTE| The rubber used in these seals shall be suitable for operation in.a‘témperature range of —40 °C to }-70 °C.

2 Normative references

The fpllowing referenced documents are indispen§able for the application of this document. For dated
referepces, only the edition cited applies. For undated references, the latest edition of the referenged document
(incluging any amendments) applies.

ISO 48, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness between|10 IRHD and
100 IRHD)

ISO 188:1998, Rubber, vulcanized.or thermoplastic — Accelerated ageing and heat resistance tasts
ISO 4p25, Road vehicles +.Specification of non-petroleum-base brake fluids for hydraulic systems

ISO 4P26, Road vehieles — Hydraulic braking systems — Non-petroleum base reference fluids

3 Terms and definitions

For the ‘porposes of this document, the following terms and definitions apply.

3.1
sloughing
release of carbon black on the surface of the rubber

3.2
scoring
formation of grooves in the rubber, parallel to the direction of travel of the piston or seal

3.3
scuffing
visible erosion of the outer surface of the rubber

© ISO 2006 — All rights reserved 1
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4 General requirements

4.1 Workmanship and finish

Seals shall be free from blisters, pin-holes, cracks, protuberances, embedded foreign material or other physical
defects which can be detected by thorough inspection, and shall conform to the dimensions specified on the
drawings.

4.2 Marking

The identificafion mark of the manufacturer and other details as specified on drawings shall be moufdgd into
each seal. Each seal in conformity with this International Standard may also have the following |mark:
‘SO 6118”.

4.3 Packadging

Seals shall bg packaged to meet requirements specified by the purchaser.

4.4 Sampling
The minimuni lot on which complete specification tests shall be condugcted for quality control testing, jor the

frequency of gny specific type test used to control production, shall be agreed upon by the manufacturer apd the
purchaser.

5 Test requirements

5.1 Resistance to fluid at elevated temperature

After being supjected to the test for resistance to. compatibility fluid at elevated temperature as prescribed jn 6.1,
the seals shall conform to the requirementsispecified in Table 1, and shall show no excessive disintegration as
evidenced by plisters or sloughing.

Table 1 — Requirements for fluid resistance at elevated temperature (70 °C)

Characteristics Permitted change
Volume From 0,0 % to +16,0 %
Outside diaméter, lip

- 5 From 0,0 % to +5,75 %
||Out3|de diameter, base

||Hardness From —10 IRHD to 0 IRHD
|

5.2 Precipitation

Not more than 0,3 % sediment by volume shall be formed in the centrifuge tube after the seals have been tested
as specified in 6.2.

5.3 Wheel cylinder seals heat pressure stroking

5.3.1 General

Wheel cylinder seals when tested by the procedure specified in 6.3 shall meet the performance requirements
specified in 5.3.2 t0 5.3.6.

2 © ISO 2006 — All rights reserved
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5.3.2 Lip diameter change

The minimum lip diameter of wheel cylinder seals after the stroking test shall be greater than the wheel cylinder
bore by the minimum dimensions specified in Table 2.

Table 2 — Lip diameter change of wheel cylinder seals

Dimensions in millimetres

Diameter of wheel cylinder bore Minimum excess over bore
< 19,05 0,40
> 19,05 < 254 0,50
> 25,4 < 38,1 0,65
> 38,1 < 60 0,75

5.3.3 | Leakage

No constant dampness past the seals and no fluid discoloration of the filter papér on two or mofe inspections
shall gccur.

5.3.4 | Corrosion

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

5.3.5 | Change in hardness

Rubber seals shall not decrease in hardness by-more than 10 IRHD when tested in accoprdance with the
proceglure specified in 6.7.

5.3.6 | Condition of test seals

Whee| cylinder seals shall not show ‘excessive deterioration such as scoring, scuffing, blistefing, cracking,
chippipg (heel abrasion) or change-in shape from original appearance.

5.4 Master cylinder seals heat pressure stroking

5.4.1 | General

Mastdr cylinderseals when tested by the procedure specified in 6.4 shall meet the performance|requirements
specifled,in'6.4.2 to 5.4.6.

5.4.2 Lip diameter change

The minimum lip diameter of master cylinder seals after the stroking test shall be greater than the master
cylinder bore by the minimum dimensions specified in Table 3.

© ISO 2006 — All rights reserved 3
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Table 3 — Lip diameter change of master cylinder seals

Dimensions in millimetres

Diameter of wheel cylinder bore Minimum excess over bore
< 19,05 0,30
> 19,05 < 25,4 0,40
> 25,4 < 38,1 0,50
> 38,1 < 60 0,65

5.4.3 Leakage

Same requirement as specified for wheel cylinder seals shall be applied (see 5.3.3).

5.4.4 Corrosion

Same requirement as specified for wheel cylinder seals shall be applied (see 5.3.4).

5.4.5 Changde in hardness

Same requirement as specified for wheel cylinder seals shall be applied (s€e*5.3.5).

5.4.6 Condition of the test seals

Same requirement as specified for wheel cylinder seals shall be‘applied (see 5.3.6).

5.5 Low temperature performance

5.5.1 Leakage

No leakage of fluid shall occur when seals are tested according to the procedure specified in 6.5.1.

5.5.2 Bend fest

The seal shgll not crack and)shall return to its approximately original shape within 1 min when tested in
accordance wjith the proceddre specified in 6.5.2.

5.6 Oven ageing

5.6.1 General

Seals when tested according to the procedure specified in 6.6 shall meet the requirements specified in 5.6.2
and 5.6.3.

5.6.2 Change in hardness

The change in hardness shall be within the limits of +5 IRHD.

5.6.3 Condition of the test seals

The seal shall show no evidence of deterioration, or change in shape from original appearance.
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5.7 Corrosion

5.7.1 General

Seals when tested in accordance with the procedure specified in 6.8 shall meet the requirements specified in
5.7.2 and 5.7.3.

5.7.2 Corrosion of metal strips

The seals shall not cause corrosion exceeding the limits shown in Table 4. The metal strips outside of the area
wher ] ; i i i f he naked eye,
but staining or discoloration is permitted.

Table 4 — Permissible change in mass of corrosion test strips

. Permissible change in mass
Test strips 5
mg/cm” of surface
Tinned iron +0;2
Steel 40,2
Aluminium +0,1
Cast iron 40,2
Brass +0,4
Copper +0,4
Zinc +0,4

5.7.3 | Fluid-water mixture characteristics

The flliid-water mixture at the end of the test shall show no gelling at 23 °C + 5 °C. No crystallineftype deposits
shall form and adhere to either the glass wall'or the surface of metal strips. The fluid-water mixture shall contain
no mdre than 0,2 % sediment by volume:

5.8 $torage corrosion test

After 12 cycles in the humidity cabinet when operated in accordance with the procedure specified 6.9, there
shall Be no evidence of Corrosion adhering to or penetrating the wall of the cylinder bore that was in contact with
the test seal.

Slight|discoloration (staining) or any corrosion or spots away from the contact surface of the test|seals may be
permisgsible.

6 Testpracedures

6.1 Resistance to fluid at elevated temperature — Dimensional test

6.1.1 Apparatus and material

The following apparatus and material shall be used for the test.

6.1.1.1 Micrometer, shadowgraph or other suitable apparatus, to measure accurately to 0,02 mm.
6.1.1.2 Glass container, of capacity approximately 250 ml and diameter 50 mm, which can be tightly sealed.

6.1.1.3 Chemical balance, capable of weighing to 1 mg.

© ISO 2006 — All rights reserved 5
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6.1.1.4 Oven, uniformly heated dry air type, conforming to the requirements for method B of ISO 188:1998.

6.1.1.5 Two

glass-stoppered weighing bottles, of adequate mouth size to hold the seals under test.

6.1.1.6 Isopropyl or ethyl alcohol, of 95 % (by volume) reagent grade for washing purpose.

6.1.2 Test specimens

Two seals shall be used for testing at 70 °C.

6.1.3 Testp

Rinse the cups in the alcohol (6.1.1.6) and wipe dry with a clean, lint-free cloth to remove dirt_and’'p

debris. Do no
Measure the |
to one anothg
made in the s

Determine an

Determine thj

and then wei
alcohol and th

Immerse two

glass containgr (6.1.1.2) and seal the container to prevent vapour loss. Place the container in the oven (6

setat70 °C 4
oven and allo
period, remoy|
not allow the

After removal
(6.1.1.5) and

(my4) to deternine water displacement after hot fluid immersion. Make all weighings to the nearest 0,001

Determine the

6.1.4 Expression of results

uucduu:

leave the seals in the alcohol for more than 30 s.

r. Take care when measuring the diameters before and after ageing that.the-measuremer
bme manner and at the same locations.
0 record the initial hardness of the test seals. (See 6.7 and Figure 3()

volume of each seal in the following manner: weigh the seals\in air (1) to the nearest 0
h the seals immersed in distilled water at room temperature (1m,). Quickly dip each specir
en blot dry with filter paper free of lint and foreign material)

seals completely in 75 ml = 1 ml of compatibility reference fluid as defined in 1ISO 4926,
- 2 °C for a period of 120 h + 2 h. At the end ofthe heating period, remove the container frg
v the seals to cool in the container at 23 °C. 5 °C for 60 min to 90 min. At the end of the ¢
e the seals from the container and rinse jn'the alcohol and wipe dry with a clean, lint-free clo

beals to remain in the alcohol for morecthan 30 s.

from the alcohol and drying, placé each seal in a separate, tarred, stoppered weighing
weigh (m3). Remove each seal from its weighing bottle and weigh immersed in distilled

me change

e-AV shall be reported as a percentage of the original volume. The change in volume is gi

final volume, dimensions and hardness of each seal within 60 min of rinsing in the alcohol,

hcking

p and base diameters to the nearest 0,02 mm, taking the average of two readings at right angles

ts are

001g
nen in

in the
1.1.4)
m the
ooling
th. Do

bottle
water

g.

en by

(M3 — my) — (Mg — My)

X 100

6.1.4.1 Volu
Volume chang
the formula:
AV =
where
m4 is
mo is
ms is
o is
6

(my — my)

the initial mass in air, in grams;
the initial apparent mass in water, in grams;
the mass in air after immersion in test fluid, in grams;

the apparent mass in water after immersion test fluid, in grams.
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6.1.4.2 Dimensional change

The original measurements of the lip and base diameters shall be subtracted from measurements taken after
the test and the difference reported in millimetres and as percentages of the original diameters.

6.1.4.3 Hardness

Change in hardness shall be determined and recorded.

6.1.4.4—Disintegration

The sgals shall be examined for disintegration as evidenced by blisters or sloughing.

6.2 Precipitation test

6.2.1 | Apparatus

The fgllowing apparatus shall be used for the test.
6.2.1.] Glass containers, of capacity approximately 250 ml and\diameter 50 mm, which can be fightly sealed.
6.2.1.2 Cone-shaped centrifuge tube, of capacity 100:ml:

6.2.1.8 Oven, uniformly heated dry air type, conforming to the requirements for Method B of IS 188:1998.

6.2.2 | Test specimen

From fwo or more seals to be tested, obtain a sample of mass 4,0 g £ 0,5 g. Since sizes of seals vary, small
pieceg may be cut from the seal to‘afrive at the mass. Use the minimum number of pieces to ob{ain a mass of
4091 05g.

6.2.3 | Test procedure

the s
preve

cified glass/containers (6.2.1.1) containing 75 ml of compatibility fluid of ISO 4926. Seal tHe container to

To deFFrmine the pteeipitation compatibility characteristics of the test seals, place the sample (6]2.2) in one of
t vapourless and place in an oven (6.2.1.3) at 70 °C 2 °C for 120h £ 2 h.

As an rom the blank

test m

At the end of the heating period, remove the container from the oven and allow to cool at room temperature for
24 h, after which remove the seals.

Agitate thoroughly the contents of the jar and transfer the fluid and suspended particles to a cone-shaped
centrifuge tube (6.2.1.2) of 100 ml capacity and determine the sediment as follows.

a) Measure a 10 ml sample of the fluid and suspended particles to be tested in each of two clean, dry
centrifuge tubes at room temperature. Fill each tube to the 100 ml mark with the naphtha (see caution
below) and close tightly with a softened cork (not a rubber stopper). Then invert each tube at least 20 times,
allowing the liquid to drain thoroughly from the tapered tip of the tube each time. Place the tubes in a water
bath at 32 °C to 35 °C for 5 min. Momentarily remove the corks to relieve any pressure, and invert each
tube again at least 20 times, exactly as before. The success of this method depends to a large degree upon
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having a thoroughly homogeneous mixture which will drain quickly and completely from the tapered tip
when the tube is inverted.

CAUTION — Naphtha is an inflammable liquid. Handle in a well-ventilated area, away from naked
flames or other sources of ignition. The use of protective gloves and suitable eye protection is

recommended.

b) Balance the two centrifuge tubes or pairs of tubes with their respective trunnion cups and place them on
opposite sides of the centrifuge head. Then whirl them for 10 min at a rate sufficient to produce a relative
centrifugal force (rcf) of between 600 and 700 at the tips of the whirling tubes. Repeat this operation until the
volume of sediment in each tube remains constant for three consecutive readings. In general, not more than
four whirlings will be required.

¢) Read the volume of the solid sediment at the bottom of each centrifuge tube, estimating to 0,1 ml or [closer
if possiblel. If the two readings differ by not more than 0,1 ml, report the mean of the two as the “precipjtation
number”. [If the two readings differ by more than 0,1 ml, make two more determinations and-repqrt the
average of the four determinations.

6.3 Wheel pylinder seals heat pressure stroking

6.3.1 Apparatus

The following

apparatus shall be used for the test.

6.3.1.1 over], uniformly heated dry air type, conforming to the requirements for method B of ISO 188:1998.
6.3.1.2 actugting stroking fixture for wheel cylinder seals; designed to provide a 3,8 mm &+ 1}7 mm
movement of pach piston.

6.3.2 Test specimens

Two wheel cylinder seals shall be used as test specimens.

6.3.3 Test procedure

Rinse the segls in the alcohol (6-131/6) and wipe dry with a clean, lint-free cloth to remove dirt and packing
debris. Do noj allow the seals to-remain in the alcohol for more than 30 s.

Determine th¢ lip diametefto-the nearest 0,02 mm, taking the average of two readings at right angles {o one

another.

In the case 0
Determine an

f double-lip seals, take these measurements after the seal has been assembled on the piston.
drecord the initial hardness of the test seals in IRHD in accordance with 6.7.

Install the internal parts, which may include, among other things, seals, piston springs, expanders, etc., in a
wheel cylinder of known diameter using compatibility fluid of ISO 4926 as a lubricant. (Boots shall not be used.)

Mount the wheel cylinder assembly on the stroking fixture (6.3.1.2). Fill the system with compatibility fluid
conforming to ISO 4926. Bleed all air from the system. Place a sheet of filter paper under each end of the wheel
cylinders to catch and determine leakage.

Place the stroking fixture assembly in the oven and actuate for 120 h &= 2 h at 70 °C = 2 °h. During the total
movement of the piston the pressure shall increase to 3,5 MPa = 0,3 MPa. The rate of operation shall be held
to a uniform reciprocating motion of 0,28 strokes/s =+ 0,03 strokes/s (1 000 strokes/h & 100 strokes/h). Figure 1
illustrates a recommended pressure (MPa) versus wheel cylinder piston movement curve for wheel cylinders
having diameters of 12,7 mm to 60 mm. Shut off the actuating means and the oven heater at the termination of
the stroking period with the master cylinder piston in the “off” position to relieve retained pressure in the system.

© ISO 2006 — All rights reserved
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After a cooling period of 1 h with the oven door open and a ventilating fan on, disconnect the fluid line at the
wheel cylinder inlet. Remove the entire stroking test fixture containing the test wheel cylinder from the oven and
allow to cool for 22 h &= 2 h at room temperature. Immediately after completion of the cooling period, make a
careful inspection to check for fluid leaks past the seals and record the results.

Y A

i [

25

1,5 -

0,5 [~

Key
X Stroke in mm
Y Pressure in MPa

Figure 1 — Typical wheel cylinder seal stroke versus pressure, diameter 12,7 mm to 60 mm

Drain the fluid from the system, and remove the seals from the wheel cylinder. Measure double-lip seals before
removal from the pistons. Rinse the seals in the alcohol and dry with compressed air. Do not allow the seals to
remain in the alcohol for more than 30 s.

Inspect seals for scoring, scuffing, blistering, cracking, chipping (heel abrasion), and change in shape from
original appearance. Inspect cylinder parts, recording any pitting on pistons and cylinder walls. Determine and
record the change in hardness in IRHD in accordance with 6.7.

© ISO 2006 — All rights reserved 9
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Measure the lip diameter of each seal within 30 min to 60 min of removal from the wheel cylinder and report the
difference between the actual cylinder bore and the lip diameter after the test (see Table 2 for permissible lip
diameter change).

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

6.4 Master cylinder seals heat pressure stroking

6.4.1 Apparatus

The following lapparatus shall be used for the test.

6.4.1.1 over], uniformly heated dry air type, conforming to the requirements for method B of |IS©-188;

6.4.1.2 actuating stroking machine for master cylinder seals, consisting of a suitable‘means for act
the master |cylinder containing the test specimens at the rate of 0,28 strekes/s 4= 0,03 str
(1 000 strokeg/h = 100 strokes/h). The total piston movement shall be sufficient to cover approximately 9
the total available stroke.

uating
bkes/s
D % of

6.4.2 Test specimens

One primary and one secondary seal shall be used for test specimens.

6.4.3 Test procedure

Rinse the ses
debris. Do no

Determine an

Measure the
average of tw
seal has beer

Dip the seals

lIs in the alcohol (6.1.1.6) and wipe dry_with a clean, lint-free cloth to remove dirt and p
allow the seals to remain in the alcohiol for more than 30 s.

H record the initial hardness of the'test seals in IRHD in accordance with 6.7.

ip diameter of the primaryand secondary seals and record to the nearest 0,02 mm, taki
b readings at right angles to one another. Measure the lip diameter of the secondary seal af
assembled on thepiston.

hnd master cylinder internal parts in compatibility fluid of ISO 4926 and coat the cylinder wal

hcking

hg the
er the

s with

the same fluid r from

the system.

before assembly. Fill the system with compatibility fluid conforming to ISO 4926. Bleed all a

r shall
from

The master cy
be maintaine
the cylinder on test, but shall be shielded to prevent direct radiation to any cylinder.

linder shall be located in the oven and the fluid temperature in the master cylinder reservoi

2N O | O \Ag
at/7u O LT &2 O. VvV

™S EPPH 1™ 4 P 1 baoll kL ] Al | FY E W da
TTICT1 Olllp ncadtlio Aarc uocTu, I.IIUy o01All VT plaucu MU ICOoOo tialt 1TJUITI

Operate the master cylinder assembly after installation in the oven for 120h4+2h at the rate of
(0,28 = 0,03) stroke/s [(1 000 + 100) strokes/h] and at a temperature of 70 °C =+ 2 °C. All master cylinders
having a total stroke of 63 mm or more shall be heat pressure stroke tested at 90 % of the 63 mm stroke or
57mm. The rate of stroking shall be (0,22 + 0,02) stroke/s [(800 + 80) strokes/h]. Full pressure
3,5 MPa & 0,3 MPa shall be attained. Figure 2 illustrates a recommended pressure (MPa) versus master
cylinder piston movement curve obtained with three wheel cylinders of approximately 22 mm diameter mounted
in the stroking fixtures actuated by a 25 mm diameter master cylinder. The total stroke of such a master cylinder
shall be 25,0 mm =+ 0,4 mm. The initial movement of approximately 14 mm to 15 mm shall be at a rate providing
a gradual build-up of pressure, not exceeding 1 MPa. This shall permit the primary seal to pass over the
compensating port at a low pressure. The balance of the stroke shall provide a gradual build-up of pressure to
3,5 MPa == 0,3 MPa during the last 1,6 mm to 3,2 mm of the stroke.
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Y A
4 -
3 -
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1 -
O ! ! ! ! | L i ! | ! ! >
0 30 40 X
Key
X Stroke in mm
Y Pressure in MPa
Figure 2 — Typical master cylinder cup stoke versus pressure curve (25 mm diamgter)

After allowing excess fluid to evaporate, pldce a sheet of filter paper under the secondary seal [of the master
cylindgr to catch and determine leakage(past the secondary seal. Shut off the heat and actuating means at the
termirjation of the stroking period with the master cylinder in the “off” position to relieve retained pressure in the
master cylinder.

After @ cooling period of 1 h with-the oven door open and the ventilating fan on, disconnect the fluid line at the
mastgr cylinder outlet. Remove the master cylinder from the oven and allow to cool for 22 h 4- 2 h at room
tempdrature. Immediately.after completion of the cooling period, make a careful inspection {o check fluid
leakage past the master-cylinder secondary seal.

Drain [the fluid from the master cylinder. Remove the primary seal from the cylinder, rinse with the alcohol
(6.1.1(6) and_dry.with compressed air. Rinse the secondary seal on the piston in the alcohol (6.1[.1.6), dry with
comptessed;air and measure the lip diameter within 30 min to 60 min after removal from the cylinder and before
removal{from the piston. Do not allow seals to remain in the alcohol for more than 30 s.

Inspect seals for deterioration such as scoring, scuffing, blistering, cracking, chipping (heel abrasion) and
change in shape from original appearance. Inspect cylinder parts, recording any pitting on piston or cylinder
walls. Measure the lip diameter of the primary seal within 30 min to 60 min of removal from the cylinder and
determine the difference between the actual cylinder bore and the lip diameter after the test and record the
difference for both primary and secondary seals.

Determine and record the change in hardness in IRHD in accordance with 6.7.
A new master cylinder shall be used for each test. It is recommended that at least 0,05 mm to 0,13 mm

clearance be allowed between the master cylinder piston and the master cylinder bore when conducting a
master cylinder stroking test.
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6.5 Low temperature performance

6.5.1 Leakage

6.5.1.1 Apparatus

The following

apparatus shall be used for the test.

6.5.1.1.1 Cold chamber, large enough to accomodate the test apparatus and to permit the operator to check

and operate t

6.5.1.1.2

M
brake systerT
limitations an

6.5.1.1.3 R

o
stroke at roo

6.5.1.2 Test

Two wheel cy

6.5.1.3 Test

Rinse the tes
remain in the
cylinder, coat
cylinders in th

e apparatus without removal from the chamber.

ter cylinder, and wheel cylinder, so connected that their operation closely approximat
in actual service. The cylinder bore containing the test seals shall meet, the* dimen
bore finish requirements specified by the manufacturer.

ractor spring, such as to require a line pressure of not more than 0,35-MPa to make a cor
temperature.

specimens

inder seals and one primary and one secondary master<cylinder seal shall be used for test

procedure

bs the
sional

nplete

seals.

seals in the alcohol (6.1.1.6) and wipe dry_with a clean, lint-free cloth. Do not allow the sgals to

hlcohol for more than 30 s. Assemble the-test seals in the test cylinder. During the assembly,
the cylinder walls with compatibility~fluid of ISO 4926. Dip the seals and internal parts
e same compatibility fluid.

Install the wh

cold chamber (6.5.1.1.1). Fill the system with test fluid and bleed all air from the system. Do not use
Place a sheef| of filter paper under the wheel and master cylinder to catch and determine leakage.

Enclose the cpmplete actuating,system in the cold chamber and subject to a temperature of —43 °C to —
for 120 h 4= 2|h. Maintain thg-piston and seals in a static position during the first 72 h of the test and the
actuate the cylinders for.6.strokes at 0,7 MPa and 6 strokes at 3,5 MPa each 24 h (after 72 h, 96 h, 120 h
strokes shall be approximately 1 min apart, and the piston shall return to the stop after each stroke.

6.5.2 Bend

6.5.2.1 Test

el and master cylinder assembly (6.5.1.1.2) containing the test seals on the test apparatus

of the
of the

in the
boots.

40 °C
eafter
). The

t

specimens

One seal shall be used.

6.5.2.2 Test

procedure

Bend the seal, after it has been maintained for 22 h 4= 1 h at —43 °C to —40 °C, between the thumb and finger
through an angle of approximately 90° and release immediately. (Bend the cold seal while in the cold chamber
and handle it with gloved hands to prevent warming from body heat.) Within 1 min, examine the test seal for
cracking and change in shape from the original form.
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6.6 Oven ageing

6.6.1

Apparatus

The following apparatus shall be used for the test:

6.6.1.1 Oven, uniformity heated, dry air type conforming to the requirements for method B of ISO 188:1998.

6.6.2

Test specimens

Two s

6.6.3

Rinse
debrig

Determine and record the hardness of the seals in IRHD in accordance with 6.7.

Place
the te
tempg

Inspe
agein

6.7

Hardn
hardn
face o

If ISO
seals
The a

pals shall be used.

Test procedure

two test seals in the alcohol (6.1.1.6) and wipe dry with a clean, lint-free clothr{o remove di
. Do not allow the seals to remain in the alcohol for more than 30 s.

the two test seals in the oven (6.6.1.1), and subject to hot air heating at 70 °C + 2 °C for 1
mination of the heating period, remove the seals from the oven and allow to cool for 16 h t¢
rature.

).

Hardness determination

ess shall be determined as specified”in 1SO 48, using an anvil such as illustrated in
bss tester shall be applied to the seal in such a way as to ensure full contact between thg
f the supporting anvil. The same operator shall make all hardness determination for any on

being tested. See Figure)3 for two possible types of anvil. Others may be needed for other s
nvil thickness shall be-sufficient to meet the requirements of the 1SO 48 test.

t and packing

PO h £+ 2 h. At
96 h at room

't the seals for blistering, or change in shape from ariginal form. Determine and record the hardness after

Figure 3. The
seal and the
e test.

48 cannot be used, use d rubber anvil or cylinder having a hardness within 5 IRHD of the hardness of the

napes of seal.

NOTE

B I
[ ] [ ]
L _ L _
a) Single lip seal b) Secondary seal

Figure 3 — Anvils for measuring hardness

Material for anvils: rubber having hardness in same range (45 IRHD) as a seal being tested.

6.8 Corrosion test

6.8.1

Apparatus and material

The following apparatus and material shall be used for the test.
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