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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of 
national Standards institutes (ISO member bodies). The work of developing Inter- 
national Standards is carried out through ISO technical committees. Every member 
body interested in a subject for which a technical committee has been set up has the 
right to be represented on that committee. International organizations, governmental 
and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. 

International Standard ISO 6118 was developed by Technical Committee ISO/TC 22, 
Road vehicles, and was circulated to the member bodies in March 1979. 

Pt has been approved by the member bodies of the foilowing countries : 

Australia Japan 
Austria Korea, Dem. P. Rep. of 
Belgium Korea, Rep. of 
Chile Mexico 
Czechoslovakia Netherlands 
France Poland 
Germany, F. R. Romania 
Italy South Africa, Rep. of 

Spain 
Sweden 
Switzerland 
United Kingdom 
USA 
USSR 

No member body expressed disapprovai sf the document. 

0 International Qrganization for Standardkation, 1980 

Printed in Switzerland 
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INTERNATIONALSTANDARD ISO 6118-1980 (EI 

Road vehicles - Elastomeric cups and Seals for hydraulic 
brake actuating cylinders using a non-Petroleum base 
hydraulic brake fluid (Service temperature 70 OC max.) 

1 Scope 

This International Standard specifies Performance tests of 
hydraulic brake cups and Seals for road vehicles; it does not 
include requirements relating to Chemical composition, tensile 
strength and elongation of the elastomer compound; disc brake 
Seals are not covered by this International Standard. 

2 Field of application 

This International Standard applies to moulded brake Seals 
(cups or double-lipped type gland Seals), 60 mm in diameter 
and smaller, compounded from elastomer, for use in hydraulic 
actuating cylinders employing road vehicle non-Petroleum base 
hydraulic brake fluid conforming to the requirements of 
ISO 4925. The elastomer used in these Seals shall be suitable 
for Operation in a temperature range of -40 to + 70 OC. 

ISO 4925, Road vehicles - Non-Petroleum base h ydraulic 
brake fluid. 

ISO 4926, Road vehicles - Hydraulic brake Systems - Non- 
Petroleum base reference fluids. 

4 Definitions 

For the purpose of this International Standard the following 
definitions apply : 

4.1 sloughing : The release of carbon black on the surface 
of the elastomer. 

4.2 scoring : The formation of grooves in the elastomer 
parallel to the direction of travel of the Piston or Seal. 

4.3 scuffing : Visible erosion of the outer surface of the 
elastomer. 

3 References 

ISO 48, Vulcanized rubbers - Determination of hardness 
(Hardness between 30 and 85 JRHD). 

ISO 188, Rubber, vulcanized - Accelerated ageing or heat 
resistance tests. 

ISO 1250, Mineral solvents for pain ts - White spirits and 
rela ted h ydrocarbon solven ts. 

5 General requirements 

5.1 Workmanship and finish 

Seals shall be free from blisters, pin-holes, Cracks, pro- 
tuberances, embedded foreign material or other physical 
defects which tan be detected by thorough inspection, and 
shall conform to the dimensions specified on the drawings. 
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arking 

The identification mark of the manufacturer and other details as 
specified on drawings shall be moulded into each Seal. Esch 
seal in conformity with this International Standard may also 
have the following mark : “ISO 6118”. 

5.3 Packaging 

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

.4 Sampling 

The minimum lot on which complete specification tests shall be 
conducted for quality control testing, or the frequency of any 
specific type test used to control production, shall be agreed 
upon by the manufacturer and the purchaser. 

Diameter Excess oww bore 

6.3.2 Leakage 

Constant dampness past the Seals or fluid discoloration sf the 
filter Paper on two or more inspections shall be cause for rejec- 
tion. 

6.3.3 Corrosion 

Pistons and cylinder bore shall not show corrosior7 as 
evidenced by pitting to an extent discernible to the naked eye, 
but staining or discoloration shall be permitted. 

Test requirements 
6.3.4 Change in hardness 

.“B Resistance to fluid at elevated temperature 

After being subjected to the test for resistance to compatibility 
fluid at elevated temperature as prescribed in 7.1, the Seals 
shall conform to the requirements specified in table 1. 

Table 1 - Wequirements for fluid resistance at elewated 
temperatures (70 “C9 

Characteristic Permitted hange 

Rubber Seals shall not decrease in hardness by more than 
IO IRHD when tested in accordance with the procmh:e 3:: 
specified in 7.7. 

dition 0% test seak 

Wheel cylinder Seals shall not show excessive &teriorati~h 
such as scoring, scuffing, biistering, cracking,, chipping Iheel 
abrasion) or Change in shape from original appearance. 

Volume 

Qutside diameter-, Iip 

Outside diameter, base 

Hardness 

+ 1 to+ 16% 

8 to + 5,75 % 

0 to 4- 5,75 % 

- IQ to 0 IRHD 

6.4 lb’laster cylinder seals heat pressure ~t~~k~~~ 

Master cylinder Seals vvhen tested hy t!x prcmxhre spec3ed in 
7.4 shall meet the following performante requirements : 

The Seals shall show no excessive disintegration as evidenced 
by blisters or sloughing. 

.2 Precipitation 

Not more than 0,s % Sediment by volume shall be formed in 
the centrifuge tube after the Seals have been tested as specified 
in 7.2. 

.3 Wheel cylinder Seals heat pressure stroking 

Wheel cylinder Seals when tested by the procedure specified 
in 7.3 shall meet the following Performance requirements : 

.3.1 Lip diameter Change 

Phe 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. 

.l Lip diameter Change 

The minimum lip diameter of ßmaster , cxh&x seals after thr-c 
stroking test shall be greater than thw master cytinder bore by 
the minimum dimensions specified in taMe 3. 

Table 3 - Lip diame%er Change, r-!naster eyiinder Seals 

Diameteor Excess wdeä i2m% 

mm i-nm i-i?!47 1 
P * 

Up to 25 0,4Q B Qver 
25 

f 
up to 38 0,5Q 

Qver 38 up Po 68 1 Cl,65 1 !J 

6.42 Leakage 

Constant dampness past the seesrrdasy seal or fluid discujora- 
tion of the filter Paper on two or rnore inspections shall be 
Cause for rejection. 
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6.4.3 Corrosion 

The 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. 

6.4.4 Change in hardness 

The hardness of the primary and secondary master cylinder 
Seals shall not decrease by more than 10 IR HD when tested 
according to the procedure specified in 7.7. 

6.4.5 Condition of test Seals 

The primary and secondary Seals shall not show excessive 
deterioration such as scoring, scuffing, blistering, cracking, 
chipping (heel abrasion) or Change in shape from original 
appearance. 

6.5 Low-temperature Performance 

6.5.1 Lea kage 

No leakage of fluid shall occur when Seals are tested according 
to the procedure specified in 7.51. 

6.5.2 Bend test 

The seal shall not Crack and shall return to its approximate 
original shape within 1 min when tested according to the pro- 
cedure specified in 7.5.2. 

6.6 Oven ageing 

Seals when tested according to the procedure specified in 7.6 
shall meet the following requirements : 

6.6.1 Change in hardness 

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

6.6.2 Condition of test Seals 

The Seals shall show no evidente of deterioration, or Change in 
shape from original appearance. 

6.7 Corrosion 

6.7.1 Seals when tested by the procedure specified in 7.8 
shall not Cause corrosion exceeding the limits shown in table 4. 
The metal Strips outside of the area where the Strips are in con- 
tact shall be neither pitted nor roughened to an extent discern- 
ible to the naked eye, but staining or discoloration is permitted. 

6.7.2 The fluid-water mixture at the end of the test shall show 
no jelling at 23 k 5 OC. 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 
0,2 % Sediment by volume. 

Table 4 - Permissible Change in mass of corrosion test 
Strips 

9 
Test Strips* Permissible Change in mass 

(sec ISO 4925, annex B) max.., mg/cm2 of surface 

Tinned iron 02 

Steel 02 

Aluminium w 

Cast iron 02 
B rass 09 

Copper 09 

* Test Strips may be obtained from Society of Automotive 
Engineers, Inc., 400 Commonwealth Drive, Warrendale, 
Pa. 15096 USA. 

6.8 Storage corrosion test 

After 12 cycles in the humidity cabinet when operated 
according to the procedure specified in 7.9, there shall be no 
evidente of corrosion adhering to or penetrating the wall of the 
cylinder bore which was in contact with the test Seal. 

7 Test procedures 

7.1 Resistance to 
Dimensional tesf 

fluid at elevated temperature - 

7.1.1 Apparatus and material 

7.1.1.1 Micrometer, shadowgraph, or 
apparatus to measure accurately to 0,02 mm. 

suitable 

7.1.1.2 Glass Containers, of capacity approximately 
250 I!I 25 ml and diameter 50 mm, which tan be tightly 
sealed. 1) 

7.1.1.3 Chemical balance, capable of weighing to 1 mg. 

7.1.1.4 Oven, uniformly heated, dry air type, conforming to 
the requirements of ISO 188. 

7.1 .1.5 Two glass-stoppered weighing bottles, 
quate mouth size to hold the Seals under test. 

of ade- 

1) Suitable glass Containers 
dale , Pa. 15096 USA. 

tinned steel lids tan be obtained from Society of Automotive Engineers, Inc., 400 Commonwealth Drive, Warren- 
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7Xl.6 Alcohol, as referred to for washing purposes in this 
and following procedures, shall be 95 % (V/ v) reagent grade 
isopropyl or ethyl alochol. 

7.1.2 Test specimens 

Two Seals shall be used for testing at 70 OC. 

7.1.3 Procedure 

Rinse the Seals in alcohol (see 7.1 .1.6) and wipe dry with a 
clean, lint-free cloth to remove dirt and packing debris. DO not 
leave the Seals in the alcohol for more than 30 s. 

Measure the lip and base diameters to the nearest O,O2 mm, 
taking the average of two readings at right angles to one 
another. Take care when measuring the diameters before and 
after ageing that the measurements are made in the same man- 
ner and at the same locations. 

Determine and record the initial hardness sf the test Seals. 
(See 7.7 and figure 5.) 

Determine the volume of each seal in the following manner : 
Weigh the Seals in air (mt) to the nearest 0,001 g and then 
weigh the Seals immersed in distilled water at room 
temperature tm$. Quickly dip each specimen in alcohol and 
then blot dry with filter Paper free of lint and foreign material. 

Immerse two Seals completely in 75 + 1 ml sf compatibility 
reference fluid as defined in ISO 4926, in a suitable glass con- 
tainer (sec 7.1 .1.2) and seal the container to prevent vapour 
loss. Place the Container in the oven (7.1.1.3) set at 70 IL 2 OC 
for a period of 120 + 2 h. At the end sf the heating period, 
remove the Container from the oven and allow the Seals to cool 
in the Container at 23 + 5 OC for 60 to 90 min. At the end of 
the cooling period, remove the Seals from the Container and 
rinse in the alcohol and wipe dry with a clean, lint-free cloth. DO 
not allow the Seals to remain in the alcohol for more than 30 s. 

After removal from the alcohol and drying, place each seal in a 
separate, tared, stoppered weighing bottle and weigh (Q). Re- 
move each seal from its weighing bottle and weigh immersed 
in distilled water (m& to determine water displacement after 
hot fluid immersion. Make all weighings to the nearest 0,001 g. 

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

7.1.4 Expression of results 

7.1.4.1 Volume Change shall be reported as a percentage of 
the original volume. The Change in volume is given by the for- 
mula : 

bz3 - mq) - Im, - m2) -~ x 100 
b-2, - m2) 

where 

m-l is the initial mass, in grams, in air; 

m2 is the initial apparent mass, in grams, in <vater-; 

*3 is the mass, in grams, in air after immersion in test 
fluid; 

n14 is the apparent mass, in grams, in water after immer- 
sion in test fluid. 

7.1.4.2 Dimensional changes 

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

7.1.4.3. Hardness 

Change in hardness shall be determined and recorded. 

7.1.4.4 Disintegration 

The Seals shalt be examined for disintegration as evidenced by 
blisters or sloughing y 

7.2 Precipitation test 

7.2.4 Apparatus 

7.2.1.1 Glass Containers, of capacity approximateiy 250 m0 
and diameter 50 mm which tan be tightly sealed.1) 

7.2.1.2 Cone-shaped centrifuge tube, OB’ capacity 100 mf. 

7.2.1.3 Owen, uniformiy heated, dry air type conforming to 
the requirements of ISO 188. 

7.2.2 Test specimens 

From two or more Seals to be teste& obtain a Sample of mass 
4 + 0,5 g. Since sizes of Seals vary, smafl pieces may be tut 
from the Seals to arrive at the mass. Use the minimum number 
of pieces to obtain a mass sf 4 3- 65 y. 

7.2.3 Procedure 

To determine the precipitation compatibiiity characteristics of 
the test Seals, place the Sample Besee 7.22) in one of the 
specified glass Containers (sec 7.2.1.4) con>aining 75 rn! of 
compatibility fluid of ISO 4926. Seal the Container to PrEvent 
vapour loss and place in an oven at 70 + 2 ‘C for I26 ?I 2 h. 

1) Suitable glass Containers and tinned steel lids tan be obtained from Society sf Automotive Engineers, Inc., 400 Commonwealth Drive, VVarren- 
dale, Pa. 15096 USA. 
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ISO 61184980 (E) 

(Optional test - A blank test may be run on the brake fluid 
Prior to the test and any Sediment from the blank test may be 
subtracted from the Sediment amount obtained from the test.) 

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 of 
100 ml capacity and determine the Sediment as described 
belowl) : 

a) Measure a 10 ml Sample of the fluid and suspended par- 
ticles 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 (sec 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 to 35 OC 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 having a 
thoroughly homogeneous mixture which will drain quickly 
and completely from the tapered tip when the tube is in- 
verted. 

Caution - Naphtha is a flammable liquid. Handle in a well- 
ventilated area, away from open flames or other sources of 
ignition. The use of protective gloves and suitable eye pro- 
tection 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. The whirl them for 10 min at a 
rate sufficient to produce a relative centrifugal forte (rcf) 
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 

7.3.1.2 Actuating stroking fixture, for wheel cylinder Seals, 
designed to provide a 3,8 Z!I 1,7 mm movement of each Piston. 
During the total movement of the Piston the pressure shall 
increase to 3,5 + 0,3 MPa. The rate of Operation shall be held 
to a uniform reciprocating motion of 1 000 + 100 strokes/h. 
Figure 2 illustrates a recommended pressure (MPa) versus 
wheel cylinder Piston movement curve for wheel cylinders hav- 
ing diameters of 12,7 to 60 mm. 

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

7.3.2 Test specimens 

Two wheel cylinder Seals shall be used as test specimens. 

7.3.3 Procedure 

Rinse the Seals in alcohol (sec 7.1 .1.6) and wipe dry with a 
clean, lint-free cloth to remove dirt and packing debris. DO not 
allow the Seals to remain in the alcohol for more than 30 s. 

Determine the lip diameter to the nearest 0,02 mm, taking the 
average of two readings at right angles to one another. In the 
case of double-lip Seals, take these measurements after the seal 
has been assembled on the Piston. Determine and record the 
initial hardness of the test Seals in IRHD in accordance 
with 7.7. 

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 lubri- 
cant. (Boots shall not be used.) Mount the wheel cylinder 
assembly on the stroking fixture. Fill the System with com- 
patibility fluid conforming to ISO 4926. Bleed all air from the 
System. Place a sheet of filter Paper under each end of the 
wheel cylinder to catch and determine leakage. 

Place the stroking fixture assembly (sec 7.3.1 .l) and actuate 
for 120 * 2 h at 70 + 2 OC. 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. 

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 + 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. 

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 alcohol and dry with compressed 
air. DO not allow the Seals to remain in the alcohol for more 
than 30 s. 

1) This procedure is taken from ASTM D 
for description of apparatus or terms used 

91, Standard test method for precipitation number of lubricating oils , to which reference should be made 
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6nspect seals for scoring, scuffing, blistering, cracking, chip- 
ping (heei abrasion), and Change in shape from origina6 
appearance. Inspect cylinder Parts, recording any pitting on 
Piston and cylinder Walls. Determine and record the Change in 
hardness in 6RHD in accordance with 7.7. 

7A.3~ ~~~~e~~~~ 

Rinse the Seals in alcohol Isee 7.1.1.6) and wipe dry with a 
clean, lint-free cloth to remove dirt and packing debris DO not 
altow the Seals to remain in the a6coho6 for more thzrra 30 s. 

Rneasure the lip diameter of each seal within 30 to 60 min after 
removal from the wheel cylinder and report the differente be- 
tween the actual cylinder bore and the lip diameter after the test 
(see table 2 for allowable lip diameter Change). 

Determine and record the initial hardness of the test seals in 
6RHD in accordance with 7.7. lV6easure the Iip diameter of the 
primary and secondary sea6s and record to the nearesf 
O,O2 mm, taking the average of two readings at right angles to 
one another. Measure the 6ip diameter of the secondary sea6 
after the seal has been assembled on the Piston. 

7.4 Master cylinder Seals heat pressure stroking 

7.4% Apparatus 

7.4.1.1 Owen, uniformly heated, dry air type conforming to 
the requirements of ISQ 188. 

NOTE - When ctrip heaters are used, they shall be placed not 6ess 
than 150 mm fr-sm the cylinder on test, but shall be shielded to prevent 
direct radiation to any cylinder. 

Dip the Seals and master cylinder internal Parts in compatibility 
fluid of 6S0 4926 and coat the cylinder Walls with the same fluid 
before assembly. Fi66 the System with compatibility fluid con- 
forming to lS0 4926. Bleed all air from the System. 

7.4.1.2 Actuating stroking machine, for master cylinder 
seals, consisting of a suitable means for actuating the master 
cy6inder containing the test specimens at the rate sf 

,28 + 0,03 stroke/s 1’6 000 + 100 strokes/h). The total - 

Sperate the master cyiinder assemb6y after insta66ation in the 
oven (see 7.4.1.1) for 120 -1: 2 h at the rate of 
1 000 + 100 strokes/h at a temperature sf 70 + 2 YZ as des- 
cribed in 7.4’6. After allswing excess fluid to evaporate, place a 
sheet of filter paper under the secondary sea6 of the master 
cylinder to catch and determine Beakage past the secondary 
sea6, Shut off the heat and actuating means at the termination 
of the stroking period with the master cylinder in the “off” Pose. 
tion to relieve retained pressure in the master cy6inder. 

piston movement sha66 be sufficient to cover approximate6y 
90 % of the total available stroke. 

66 master cylinders having a total stroke of 63 r-nm or more 
sha66 be heat pressure stroke tested at 90 YO sf the 63 mm 
stroke, or 57 mm. The rate of stroking sha66 be 
822 + O,O2 stroke/s (800 & 80 strokes/ h). Fukl pressure 
3,s t 0,3 MPa shall be attained. 

After a cooiing period of 1 6-r with the oven door Open anti .tLe 
ventilating fan on, disconnect the fluid 6ine at V;P’E anc!~;~ ~:‘&n- 
der oc4tlet. Wemove the master c$inder from t!re oven an0.j &x~~~ 

S ts cool for 22 Z!I 2 6-1. lmmediately after rsompBekior‘~ o$ Lti CXXP- 
ing period, make a carefu6 Inspection to check f6uid reakage 
past the master cylirider secondary seai. 

Figure 1 illustrates a recommended master cy6inder sea6 strok- 
Eng apparatus. Figure 3 illustrates a recommended pressure 
d6VlPa) versus master cylinder Piston movement curve obtained 
with three wheel cylinders of approximately 22 mm diameter 
mounted in the three stroking fixtures shown in figure ‘6 ac- 
tuated by a 25 mm diameter- master cylinder. The tota6 stroke of 
such a master cylinder shall be 25 jr 0,4 mm. The initial move- 
ment of approximately ‘64 to 15 mm sha66 be at a rate providing 
a gradual buildup of pressure, not exceeding 1 MPa. This sha66 
permit the primary sea6 to pass over the compensating port at a 
6ow pressure. The balance of the stroke shal6 provide a gradual 
buildup of pressure to 3,s $- 0,3 6V6Pa during the 6ast l,6 to 
3,2 mm sf the stroke. 

Drain the fluid fram the master oy6inder. Remove tirae ~:%xxy 
sea6 from the cy6indes, rinse with alcoho6 IZXE 7,f 1 1.$ and dry 
Voith compressed air. Rinsc the secondary sea6 dxz the piston in 
alco&ol (sec 7.1 J.6) dry w+fh corrxpne~~ed air c;r~j me;~sure the 
6lp diameter within 30 to 60 min aft~ I e., Wi y ~~-qxdd fron-3 -he cylirsdei; 
and before resnova6 from the piston. DG not ai;avv seafs to 
remain in the aicohol fsr more than 30 s. 

Inspect sea6s for deterioration such as scoring, scuffing, blister- 
ing, cracking, chippjng Iheel abrasion) and change G-t shape 
from original appearance. Inspect cy6inder parts, reco~.Iing any 
pitting on Piston or cylinder wa66s. Meas~re the 6ip &~-~~et~r 06 
the primary seal bGthin 30 to 60 min after remova/ from $fre 
cylinder and determine the differente between r-he Zutraf 
cylinder bore and the 6ip diameter after t6oe tezt and ~xx~at:F ;Ere 
differente for both primary and zecoi%darjj sesis. The master cy6inder sha66 be located in the oven (sec 7.4. ‘6 .l) 

and the fluid temperature in the master cylinder reservoir shall 
be maintained at 70 & 2 OC. 

Determine and record the change $I IXK&ES in #MZ !C 
accordance with 7.7. NOTE - A new master cylinder shall be used for each test. It is recom- 

mended that at 6east 0,05 to ($13 mm c6earance be a6lowed between 
the master cylinder Piston and the master cylinder bore when conduc- 
ting a master cylinder stroking test. 

7.4.2 Test specimens 7.51 Heakage 

0ne primary and one secondary Seals sha66 be used for test spe- 
cimens. 7.5 1 .I Apparatus 
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7.5.1.1.1 Gold chamber, large enough to permit arrange- 
ment of the test apparatus within and to permit the Operator to 
check and operate the apparatus without removal from the 
chamber. 

7.5.1.1.2 Master cyllinder and vwheeO cylinder, so csn- 
nected that their Operation closely approximates the brake 
System in actual Service. The agparatus shown in figure 4 has 
been found to be satisfactory. The cylinder bore containing the 
test Seals shall meet the dimensional limitations and bore finish 
requirements specified by the manufacturer. 

7.5.lA.3 Wetractor spring, such as to require a line pressure 
of not more than 0,35 MPa to make a complete stroke at room 
temperature. 

7.5.1.2 Test specimens 

Two wheel cylinder Seals and one primary and 
master cylinder seal shall be used for test Seals 

751.3 Procedure 

one secondary 

Rince the test Seals in alcohol r(see 7.1.4.6) and wipe dry with 
clean, Iint-free cloth. Ds not allow the Seals to remaijrr in the 
alcohol for more than 393 s. Assemble the tesa Seals in the test 
cylinder. During the assembiy of the cyiinder, coat the cy6inder 
walis with compatibility fiuid of 6S0 4926. Dip the Seals and 
internal Parts of the cylinders in the same compatibility fiuid. 

I nstall th e t~heeB and rnaster cylinder assembly containing the 
test se4s OR U-E test apparatus in the cold chamber. Fill the 
System with test fluid and bleed al\ air fron-i the System. DO not 
use boots. Place a sheet of filter Paper under ehe wheel and 
master cylinders to catch and determine leakage. 

Enclose the complete actuating System in the co6d chamber and 
subject to a temperature of - 43 to - OC for 120 I 2 h. 
%Aatntaim the Piston and seals in a static Position during the first 
72 ? 2 h of the test and thereafter actuate the cylinders for 
6 strokes at O,7 MPa znd 6 strokes at 35 lV6Pa each 24 h (after 
72, 96, 120 rt: 2 I-r). ‘The strokes sha66 be approximately 1 min 
apart, and the pistsn sha68 return to the stop after each stroke. 
No leakage sha68 OCGW during the 120 h test period. 

7.5.2 Bend aest 

7.5.2.1 Test specimen 

7.6 Oven ageing 

7.e9.1 Apparatus 

Owen, unifo rm l y heated, 
requirements of ISO 188. 

7.F.2 Test specimens 

Two Seals shall be used. 

7.6.3 Procedure 

dry air type conforming to the 

Rinse twa test Seals in alcohol (see 7.1.1.6) and wipe dry with a 
clean, lint-free cloth to remove dirt and packing debris. DO not 
allow the Seals to remain in the alcohol for more than 30 s. 

Determine and record 
accordance with 7.7. 

the hardness of the seals in IRHD in 

Place the two test Seals in the oven (see 7.6. l), and subject to 
hot air heating at 70 + 2 OC for 120 + 2 h. At the termination 
of the heating period, remove the Seals from the oven and allow 
to cool for 16 to 96 h at room temperature. 

Inspect the sea6s for blistering, or Change in shape from originai 
form. L&termine and record the hardness after ageing. 

7.7 ll-kwdness dekermir~ation 

7.7.1 Apparatus 

7.7.1.1 See CSQ 4% 

7.7.1.2 Use a rubber anvil or cylinder having a hardness 
within 5 IRHD of the hardness sf the seals being tested. See 
figure 5 for two possible types sf anvil. 0thers may be needed 
for other shapes of seals. The anvil thickness must be sufficient 
to meet the requirements of the IS0’48 test. 

The hardnass of the seal shal6 be determined in acc~rdance 
with 6S0 48, using an anvil such as illustrated in figure 5. The 
hardness tester sha6l be applied to the seal in such a way as to 
ensure full contact betweera the sea% and the face of the suppor- 
ting anvil. The same operator aha61 make all hardness deter- 
minatiom for any one test- 

Qroe Seal shaB6 be rr$gxj. 

7.5.2.2 Procedure 
7.8.1 Appaaatua 

Eeasd ehe test seal, aI&r it has been mainkained for 120 AI 2 h 
at - 4tQ ~0 --~$0 “Cz &tnaeen the thumb and finger thraugh an 
angle of approximately 90° and release immediately. (Bend the 
cold seal while in the co6d chamber and handle it ~~4th glo~4 
haxk ta prevent warming from body heat.1 Within ‘d min,+ 
examine WC ivst sea6 fcx cracking and change in shape from the 
arigiml form. 

7.8.1.1 Owen, as in 7.3.1.1, 

7.8.1.2 Centrifuge, EIS prescribed in 7.2.3& 

7,B.t .3 Chiler!~icai baEance, capabbe 0% vieighirq “o 0,l rvt;g. 

iTeh STANDARD PREVIEW
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