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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 ISO, also take part in the work. ISO collaborates closely with the
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Flectrotechnical Commission (IEC) on all matters of electrotechnical standardization.
btandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
k of technical committees is to prepare International Standards. Draft International Star
he technical committees are circulated to the member bodies for voting:<Publication
btandard requires approval by at least 75 % of the member bodies casting a vote.

all not be held responsible for identifying any or all such patent rights.

5 prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 2, B
pquipment.
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Introduction

The specifications for fluids given in this International Standard incorporate a range of performance standards
in use throughout the world at the time of publication. The classes include fluids technically equivalent to those
designated DOT 3, DOT 4 and DOT 5.1.

The major use of these fluids is in the hydraulic brake and clutch systems of road vehicles, but they can also
be usgd in any suitable hydraulic system.

© 1SO 2005 - All rights reserved \
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INTERNATIONAL STANDARD

ISO 4925:2005(E)

Road vehicles — Specification of non-petroleum-base brake
fluids for hydraulic systems

hods — for
igned for use

nt. For dated

1 Ycope

This [International Standard gives the specifications — requirements and test-met
non-pgtroleum-base fluids used in road-vehicle hydraulic brake and clutch systems that are des

with spuch fluids and equipped with seals, cups or double-lipped type gland seals made of styr¢ne-butadiene
rubbel (SBR) and ethylene-propylene elastomer (EPDM).

2 Normative references

The fpllowing referenced documents are indispensable for the~application of this docume

refere
docun

ISO 3

ISO 4
and 1

ISO 8

ISO 8
or low

ISO 3
ViSCOS

ISO 4

ASTM

ASTM

hces, only the edition cited applies. For undated references, the latest edition of th
hent (including any amendments) applies.

/:1994, Rubber, vulcanized or thermoplastic — Detérmination of tensile stress-strain propg

B:1994, Rubber, vulcanized or thermoplastic <~Determination of hardness (hardness bety
DO IRHD)

12:1991, Rubber, vulcanized — Determination of low-temperature brittleness

15:1991, Rubber, vulcanized or thermoplastic — Determination of compression set at amb
temperatures

104:1994, Petroleum products — Transparent and opaque liquids — Determination
ity and calculation of dynamic viscosity

D26:1978, Road-vehicle — Hydraulic brake systems — Non petroleum base reference fluid
D 91, Standard test method for precipitation number of lubricating oils

E 298, Standard test methods for assay of organic peroxides

e referenced

rties

een 10 IRHD

ient, elevated

of kinematic

[2)

ASTM

D395, Standard test methods for rubber property — Compression set

ASTM D 412, Standard test methods for vulcanized rubber and thermoplastic elastomers — Tension

ASTM D 664, Standard test method for acid number of petroleum products by potentiometric titration

ASTM D 746, Standard test method for brittleness temperature of plastics and elastomers by impact

ASTM D 865, Test method for rubber — Deterioration by heating in air (test tube enclosure)

ASTM D 1120, Standard test method for boiling point of engine coolants

ASTM D 1123, Standard test method for water in engine coolant concentrate by the Fisher reagent method

© I1SO 2005 — All rights reserved
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ASTM D 1209, Standard test method for colour of clear liquids (platinum-cobalt scale)
ASTM D 1364, Standard test method for water in volatile solvents (Karl Fischer reagent titration method)
ASTM D 1415, Standard test method for rubber property — International hardness

ASTM D 1613, Standard test method for acidity in volatile solvents and chemical intermediates used in paint,
varnish, lacquer and related products

ASTM D 3182, Standard practice for rubber — Materials, equipment and procedures for mixing standard
compounds and preparing standard vulcanized sheets

SAE J 1703, Motor vehicle brake fluid

3 Materigls
On visual inspection, the fluid shall be clear and free of suspended matter, dirt and sediment. The quality of
the materials [used shall be such that the resulting product conforms to the requirements of this International

Standard ang that uniformity of performance is ensured. Fluids may be dyed; provided no confugion is
possible between them and other types of fluids.

4 Specifications

The product ghall meet the requirements for the appropriate class\in accordance with Table 1, using the test
methods accqrding to Clause 5.

NOTE It ig intended that a stroking test be added to a future.revision of this International Standard.

Table 1 — Brake fluid specifications — Tests and requirements

Test Requirement(s)
method Test description Unit | class | Class | Class | Class
(subclause) 3 4 5.1 6
51 Viscosity
at-40°C mm?/s <1500 <900 | ¥ 750
at,100 °C mm?2/s =15
5.2 Equilibrium-reflux boiling point (ERBP) °C > 205 >230| > 260 250
5.2.6 Wet ERBP °C [>140|>155| > 180 165
5.3 DH — 7to 11,5
5.4 - Tuid stapility
5.4.1 High-temperature stability °C +5°C
5.4.2 Chemical stability °C +5°C

2 © 1SO 2005 — Al rights reserved
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Table 1 — Brake fluid specifications — Tests and requirements (continued)

Test Requirement(s)
(sTbeCtlgzge) Test description Unit Clgss Cliss C:_’a-:s Clgss
5.5 Corrosion

Metal strip characteristics after testing
Mass change
Tinned iron mg/cm? -0,2t00,2
Steel mg/cm? -0,2td0,2
Aluminium mg/cm? <0919 0,1
Cast iron mg/cm? ¥0,2td40,2
Brass mg/cm? -0,4td0,4
Copper mg/cm? -0,4td0,4
Aspect — No pitting or roughness outside
contact prea
Staining/discoloration — Permitted
Liquid characteristics after testing
Aspect — No gel, none adhering crystals
pH — 7t0 11,5
Sediment % vol. <o,
Rubber cup characteristics after testing
Blisters or carbon black separation at surface — Nonge
Hardness decrease IRHD <15
Base diameter increase mm <14
Volume’/increase % < 14
5.6 Fluidity and appearance at low temperatures
5.6.1 at — 40 °C for 144 h
Aspect — Clear and horTogeneous
Bubble flow time s < 10
Sediments — Abser|ce
5.6.2 at—-50°Cfor6h
Aspect — Clear and homogeneous
Bubble flow time s <35
Sediments — Absence

© I1SO 2005 — All rights reserved
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Table 1 — Brake fluid specifications — Tests and requirements (continued)

Test Requirement(s)
method Test description Unit Class | Class | Class | Class
(subclause) 3 4 5.1 6
5.7 Water tolerance
5.7.1 at—40°Cfor22h
Aspect — Clear and homogeneous
Bubble flow time s <10
Sediments — Absence
57.2 at 60 °C for 22 h
Aspect — Clear and hiemogeneops
Sediments % vol. < 0,05
5.8 Compatibility/miscibility with 1ISO 4926 fluid
5.8.1 at—40°Cfor22h
Aspect — Clear and homogeneops
Sediments — Absence
5.8.2 at—60 °C for 22 h
Aspect — Clear and homogeneops
Sediments % vol. < 0,05
5.9 Resistance to oxidation
Metal strip aspect . No pitting or roughneds
no more than a trace of gum
Staining/discoloration — Permitted
Mass change of aluminium strip mg/cm2 -0,05t0 +0,05
Mass change ©f cast iron strip mg/cm? -0,3t0+0,3
5.10 Effect on rubber
5.10.2.1 Styrefie,Butadiene Rubber (SBR)
at120 °C
Cup diameter increase mm 0,15t0 1,4
Hardness change IRHD -15t00
Volume increase % 1to 16
Blisters or carbon black separation at surface — None
5.10.2.2 Ethylene Propylene Diene Monomer (EPDM)
at 120 °C
Hardness change IRHD -151t00
Volume change % Oto10
Blisters or carbon black separation at surface — None
NOTE It is intended that a stroking test be added to a future revision of this International Standard.
4 © 1SO 2005 — Al rights reserved
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5 Test methods

5.1 Viscosity
5.1.1 General

Determine the kinematic viscosity of the fluid in accordance with ISO 3104.

Report the viscosity to the nearest 1 mm?2/s at — 40 °C and to the nearest 0,01 mm2/s at + 100
runs that agree within 1,2 % relative are acceptable for averaging (95 % confidence level).

925:2005(E)

°C. Duplicate

5.1.2 | Repeatability (single analyst)

The qoefficient of variation of results (each the average of duplicates) obtained by the same analyst on

differgnt days shall not be greater than 0,4 % at 47 degrees of freedom. Two such values shall
unacgeptable (95 % confidence level) if they differ by more than 1,2 %.

5.1.3 | Reproducibility (multi-laboratory)

The doefficient of variation of results (each the average of duplicates) obtained by analys

be considered

s in different

labordtories shall not be greater than 1,0 % at 15 degrees of freedom< Two such values shall be considered

unacgeptable (95 % confidence level) if they differ by more than 3,00%.
5.2 [Equilibrium reflux boiling point (ERBP)

5.2.1 | General

Determine the ERBP of the fluid in accordance with ASTM D 11207, but with the following ¢
proceflure and to the apparatus (see Figures 1‘and 2).

— ermometer: immersion shall be 76-mm and the thermometer shall be calibrated.

— Heat source: use either a suitable variac-controlled heating mantle designed to fit the flask,
heater with rheostat heat control.

5.2.2 | Preparation of apparatus

Thoropughly clean and™dry all glassware before use. Attach the flask to the condenser. When us
mantl¢, place the mantle under the flask and support it with a suitable ring clamp and laborato
holding the whole\@ssembly in place by a clamp. When using a rheostat controlled heater, cent
porcelain or other suitable refractory having a diameter opening of 32 mm to 38 mm over the he
of thel electric* heater and mount the flask on the refractory so that direct heat is applied to

through.the opening in the refractory. Place the whole assembly in an area free from draughts of

hanges to the

or an electric

ing a heating
ry-type stand,
re a standard
ating element
the flask only
other causes

of sudden temperature changes

1) Boiling chips for use with ASTM D 1120 can be obtained from Electro Minerals Co. (US) Inc, PO Box 423, Niagara
Falls, NY 14302, USA, or from the Society of Automotive Engineers (SAE), 400 Commonwealth Drive, Warrendale

Pa 15096, USA (RM-75).

This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the same

results.

© I1SO 2005 — All rights reserved
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5.2.3 Test procedure

Turn on the condenser water and apply heat to the flask at such a rate that the fluid is refluxing within
(10 £ 2) min at a rate higher than one drop per second. The reflux rate shall not exceed five drops per second.
Immediately adjust the heat input to obtain a specified equilibrium reflux rate of one drop per second to two
drops per second over the next (5 + 2) min period. Maintain a timed and constant equilibrium reflux rate of one
drop per second to two drops per second for an additional 2 min; record the average value of four temperature
readings taken at 30 s intervals at the equilibrium reflux boiling point.

Report the boiling point to the nearest degree Celsius. Duplicate results that agree within 3 °C are acceptable
for averages (95 % confidence level).

5.2.4 Repeitability (single analyst)

The standard|deviation of results (each the average of duplicates), obtained by the same analyst.on different
days shall not be greater than 1,3 °C at 34 degrees of freedom. Two such values shall"be cons|dered
unacceptable|(95 % confidence level) if they differ by more than 4 °C.

5.2.5 Reprqgducibility (multi-laboratory)

The standard deviation of results (each the average of duplicates), obtained by analysts in different
laboratories, $hall be not greater than 3,5 °C at 15 degrees of freedom. Two~Such values shall be cons|dered
unacceptable|(95 % confidence level) if they differ by more than 10,5 °C.

5.2.6 Wet ERBP test

5.2.6.1 Apparatus

5.2.6.1.1 Two corrosion test jars or equivalent screw=top, straight-sided, round glass jars each haying a
capacity of about 475 ml and approximate inner dimensions of 100 mm height by 75 mm diameter, with
matching lids [having new, clean inserts providing water-proof and vapour-proof seals?2).

5.2.6.1.2 Desiccator and cover: bowl-form—glass desiccator with 250 mm inside diameter, haying a

matching tubdlated cover fitted with a No. 8.rubber stopper (see Figure 3).

52.6.1.3 O
on one side (|

esiccator plate of 230 mm diameter, perforated porcelain desiccator plate, without feet, glazed
No.18 or equivalent)3).

2) Suitable corrosion test jars (RM-49) and tinned steel lids (RM-63) can be obtained from the Society of Automotive
Engineers (SAE), 400 Commonwealth Drive, Warrendale, Pa 15096, USA.

3) Desiccator plates (No. 08-641C) can be obtained from Fischer Scientific, Springfield, New Jersey, USA or
CeramTec AG (No. 602786), Glaswerk Wertheim KG (No. 911743431) or equivalents, according to DIN/ISO 12911,
diameter 235 mm.

This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the same
results.

© 1SO 2005 — Al rights reserved
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Dimensions in millimetres

=430

35 £5

10 +
(@)

6,5

Key

water outlet

water jacket

thgrmometer

plastic screw.cap-or rubber sleeve
bdiling chips

19/38 joint

watér-inlet

N o b~ ON =

Figure 1 — Boiling point test apparatus

© 1SO 2005 — All rights reserved 7
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Dimensions in millimetres

Key
1 19/38 joint
2 fire-polishe

3 screw joint

2@ Internal dig

5.2.6.2 Te

To determine
under control
establish the

Lubricate the
Then, pour (

Immediately
desiccator. P

"

S$60 2

d
or rubber sleeve

meter: 8 to 9.

Figure 2 — Detail)of 100 ml short-neck flask

5t procedure

the wet ERBP of the.fluid in duplicate (see Figure 3), first, humidify a 350 ml sample of th
ed conditions, using-350 ml of triethylene glycol mono methyl ether (TEGME), see Anne
pnd point for humidification.

ground-glassjoint of the desiccator.

150 +40) ml of distilled water into the desiccator and insert the perforated porcelain
place, one open corrosion test jar containing (350 = 5) ml of the humidified test fluid in

e fluid
E, to

plate.
to the
to the

ace a _second open corrosion test jar containing (350 + 5) ml of TEGME control fluid in

same desiccator. The water content of the TEGME control fluid at the start of exposure shall be
(0,50 + 0,05) % by weight.

Next, replace

the desiccator cover and place immediately in a forced ventilation oven set at (50 + 1) °C.

Periodically, during oven humidification, remove the rubber stopper from the desiccator and, using a
long-needle hypodermic syringe, quickly sample the control fluid and determine its water content in
accordance with ASTM D 1123. A maximum of 10 ml of fluid only shall be removed in total. When the water
content of the control fluid has reached (3,70 + 0,05) % by weight, remove the desiccator from the oven and
seal the test jar promptly using a screw-cap jar lid. Allow the sealed jar to cool for 60 min to 90 min at
(23 £ 5) °C. Determine the ERBP in accordance with clauses 5.2.1 and 5.2.3.

© 1SO 2005 — Al rights reserved
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Dimensions in millimetres

+5
®250 -10
®$36 +2
[
_

\
/
\

e mwe) 3
K L_ﬂ 1 —
~N ~ ?-7'_
T
\7 44— 6

45 +1
N
o

ed to a pH of
a pH meter

, as specified

%
$210" 10
Key
1 rubber stopper
2 gIIss desiccator with tubulated cover
3 lubricated ground joint
4 THGME
5 corrosion test jars
6 fldid sample
7 pgrcelain desiccator plate
8 water
Figure 3 — Humidification apparatus
5.3 [pH
Mix the fluid~with an equal volume of a 50 %/50 % (V/V) ethanol (laboratory grade) neutraliz
7,0 £ 0.4, ‘Determine the pH of the resulting solution electrometrically at (23 £ 5) °C, using
equippedfwith a calibrated full range (n ta 14) glnqq electrode and a calomel reference electrods
in ASTM D 664.
Clouding or muddiness of the resulting solution is permitted in the determination.
5.4 Fluid stability
5.4.1 High-temperature stability

To determine the high-temperature stability of the fluid, heat a fresh sample of the original test fluid to a
temperature of (185 + 2) °C according to the procedure specified in 5.2.3 and maintain at that temperature for
(120 = 5) min before determining the boiling point of the fluid, also in accordance with 5.2.3. The difference
between this observed boiling point and that previously determined using that test procedure shall be
considered as the change in boiling point of the fluid.

© I1SO 2005 — All rights reserved
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5.4.2 Chem

ical stability

To determine the chemical stability of the fluid, first, mix 30 ml of the fluid with 30 ml of the fluid specified in
ISO 4926. Determine the ERBP of this fluid mixture by use of the test apparatus specified in 5.2, applying heat
to the flask at such a rate that the fluid refluxes within (10 = 2) min at a rate of between one drop per second
and five drops per second.

Record the maximum fluid temperature observed during the first minute after the fluid begins refluxing at a
rate higher than one drop per second. Over the next (15 £ 1) min, adjust and maintain the rate of reflux to one
drop per second to two drops per second. Maintain a timed and constant equilibrium reflux rate of from one
drop per second to two drops per second for an additional 2 min, recording the average value of four

temperature

readings at 30 s intervals as the final equilibrium reflux boiling point. Chemical revers

ion is

evidenced by
equilibrium re

5.5 Corros

5.5.1 Metal
Prepare two
(25 + 5) cm?2

4 mm and 5n
strips, clean

paper and et
using a new [

iron, with ethanol (laboratory grade), then dry them with a clean lintsfree cloth and place them in a desi

containing dg
polishing to a

Determine thg
cotter pin or 4
cast iron, brg
approximately
(laboratory gr

5.5.2 Preparation of joints

Measure the
micrometer, t
right angles t

bottom edge and parallel todhe base of the cup. Discard any cup if the two measured diameters differ by

than 0,08 mm
supported by
method given

the change in temperature between the maximum fluid temperature recorded andh
flux boiling point.

on

strip characteristics prior to testing

sets of strips from each of the metals listed in Table 1, each strip having a surface a
approximately 8 cm long, 1,3 cm wide, and not more than 0,6 cm thick). Drill a hole of be
m in diameter and about 6 mm from one end of each strip. With*the exception of the tinng
he strips by abrading them on all surface areas with 320A’of P400 waterproof carbory
nanol (laboratory grade) until all surface scratches, cuts :and pits are removed from the
iece of carborundum paper for each different type of metal. Wash the strips, including the

siccant maintained at (23 £ 5) °C for at least 1 hivHandle the strips with clean forcepg
oid fingerprint contamination.

mass of each strip to the nearest 0,1 mg@nd assemble each set of strips on an uncoate
olt in the following order, so that the strips-are in electrical contact: tinned iron, steel, alum

10 mm between two adjacent stripsat their free ends. Immerse the strip assemblies in e
ade) to eliminate fingerprints (seé Annex C).

base diameter of w0 standard SBR cups (see Annex A), using an optical comparg
b this centreling. Take the measurements at least 0,4 mm and not more than 2,4 mm abo
. Take the~average of the measurements on each cup. Determine the hardness of each cu

the procedlre according to ISO 48:1994 (see Annex A). Determine the volume change usi
in 5:10:

Alternatively,
same properti

b final

rea of
tween
d iron
ndum
strips,
tinned
ccator

after

| steel
inium,

ss and copper4). Bend the strips,.-except for the cast iron, so that there is a separatjon of

thanol

tor or

b the nearest 0,02-mm, along the centreline of the ISO and rubber type identifications and at

ve the

more
p thus
g the

la 4 4 lo HP | 4 lale, il ol £ 4l 4 Hoy | ol H
1T 1ICol TTay VT LAlTicU UUl UIT TUDDUCTT alivilo propditUu 1mullTh U1 odllic Thaicliar artd Tiavl

es as the cups.

4) Zinc has been removed from this list of metals. See Annex C.
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Place one rubber cup, with lip edge facing up, in each of two straight-sided round glass jars® having a
capacity of approximately 475 ml and inner dimensions of approximately 100 mm height and 75 mm diameter.
Apply four wrappings of 15 mm PTFE tape around the jar threads allowing 3 mm above the top of the jar. Use
only tinned steel lids vented with a hole (0,8 + 0,1) mm in diameter.

Insert a metal strip assembly inside each cup with the pinned end in contact with the concavity of the cup and
the free end extending upward in the jar. Mix 760 ml of the fluid with 40 ml of distilled water.

5.5.3 Test procedure

Add a sufficient amount of the mixture to cover the metal strip assembly in each jar to a depth of

maintained at
Immediately

d test jars for
ith water and
a desiccator

ine the mass of each strip to the nearest 0,1 mg. Determine the difference in mass of edch metal strip

the m

vide the difference by the total surface area of the metal strip measured in square centimg
pasured values of the duplicates. In the event of a marginal pass\on inspection, or of a faily

tres. Average
re in only one

of the| duplicates, another set of duplicate test samples shall be ruh./Both repeat samples shal|l meet all the
requirements of Table 1.
Immedgiately following the cooling period, remove the rubber, cups from the jars by use of forceps, removing

loose
grade
disintg
the flu

Exam
unifor

Deterinine the percentage sediment in.accordance with ASTM D 91. Measure the pH of the corrg

in acc
5.6

5.6.1

Place
of (37
bath n

adhering sediment by agitation of the cup in the fluid in the jar. Rinse the cups in ethar

and dry them in air. Examine the cups forsevidence of sloughing, blisters, and o
gration. Measure the base diameter, hardness‘and volume of each cup within 15 min after
id and calculate the changes according to 5.10.

ne the fluid/water mixture in the jars/for presence of gel. Agitate the fluid in the jars to
mly disperse sediment and transferna 100 ml portion of this fluid to a cone-shaped ce

prdance with 5.3.
Fluidity and appearance at low temperatures

At — 40 °C for 144°h

100 ml of fluid.ih a glass sample bottle®) having a capacity of approximately 125 ml, an ouf
+ 0,5) mmand an overall height of (165 + 2,5) mm. Stopper the bottle with a cork and p|
haintained'at (— 40 = 2) °C for (144 £ 4) h.

ol (laboratory
her forms of
removal from

suspend and
ntrifuge tube.
sion test fluid

side diameter
lace in a cold

5) Suitable jars

(RM-49) and lids (RM-64)

400 Commonwealth Drive, Warendale, Pa 15096, USA.

are available from Society of Automotive Engineers

(SAE),

This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the same
results.

6) Sample bottles (RM-59A) may be obtained from the Society of Automotive Engineers (SAE), 400 Commonwealth
Drive, Warrendale, Pa 15096, USA.

This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the same
results.
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Examine the fluid for evidence of stratification and sedimentation. Invert the bottle and determine the number
of seconds required for the air bubble to travel to the top of the fluid.

5.6.2 At-50°Cfor6h

Repeat the procedure and observations according to 5.6.1 but maintain the cold bath at (- 50 + 2) °C for

(6+0,2)h.

5.7 Water tolerance

5.71

At —-40°C for22 h

Mix 3,5 ml off
Stopper the tu

Examine the {luid for evidence of stratification and sedimentation. Invert the tube and determine the num

seconds requ
reached the t

5.7.2 At60

Place the cen
the oven ang
sediment by \

5.8 Compatibility/miscibility with ISO 4926 fluid

distilled water with 100 ml of fluid and pour the mixture into a cone-shaped centrifuge
be with a cork and place in a cold bath maintained at (— 40 + 2) °C for (22 + 2) h.

red for the air bubble to travel to the top of the fluid. The air bubble shall be considered tq

PC for 22 h

trifuge tube from 5.7.1 in an oven maintained at (60 £ 2) °C for\(22 + 2) h. Remove the tub
immediately examine the contents for evidence of stratification. Determine the percs
olume in accordance with ASTM D 91.

bp of the fluid when the top of the bubble reaches the 2 ml graduation of.the centrifuge tubg.

tube.
ber of

have

b from
ntage

581 At-4p°Cfor22h

Mix 50 ml of Fluid with 50 ml of the fluid as specified-in ISO 4926 and pour this mixture into a cone-shaped
centrifuge tulje and stopper with a cork. Placethe centrifuge tube for (22 +£2) h in a bath maintained at
(- 40 £ 2) °C.|Examine the fluid for stratification and sedimentation.

5.8.2 At60PCfor22h

Place the cer
tube from th

trifuge tube specified\in’ 5.8.1 in an oven maintained at (60 + 2) °C for (22 £ 2) h. Remo
b oven and immediately examine the contents for evidence of stratification. Determir

percentage s¢

diment by volumé.in accordance with ASTM D 91.

e the
e the

mass
r bolt,

12 mm square and between 0, 02 mm and 0,06 mm in thlckness

imately

7) Tinfoil (RM-27) may be obtained from the Society of Automotive Engineers (SAE), 400 Commonwealth Drive,
Warrendale, Pa 15096, USA

This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the same

results.
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Place (30 = 1) ml of fluid in a small glass bottle approximately 120 ml in capacity. Add (60 + 2) mg of reagent
grade benzoyl peroxide and (1,5 + 0,05) ml of distilled water to the bottle. Benzoyl peroxide that has more
than 90 % purity (excluding water) when tested according to ASTM E 298 shall be used; brownish or dusty
product shall be discarded. Stopper the bottle and shake the contents, avoiding contact of the solution with the
stopper. Place the bottle in an oven at (70 + 2) °C for (120 + 10) min, shaking every 15 min to effect solution of
the peroxide. Remove the bottle from the oven, do not disturb the stopper, and cool in air at a temperature of
(23 £ 5) °C for 2 h.

Place approximately 1/8 section of a standard SBR cup, as described in Annex A, in the bottom of each of two
test tubes about 22 mm in diameter and 175 mm in length. Add 10 ml of prepared test fluid to each test tube.
Place a metal strip assembly in each tube with the end of the strips resting on the rubber, the solution
covering about one half of the length of the strips, and the end having the cotter pin remaining out of the

solutig
place

After
strips
surfad

n. Stopper the tubes with corks and store upright for (70 + 2) h at (23 + 5) °C. Loosen the
the tubes for (168 + 2) h in an oven maintained at (70 + 2) °C.

he heating period, remove and disassemble the metal strips and examine for.gum depo
with a cloth saturated with ethanol (laboratory grade) and examine for pitting or roug
e. Place the strips in a desiccator containing a desiccant maintained at (23 + 5) °C fo

stoppers and

sits. Wipe the
hening of the
at least 1 h.

Determine the mass of each strip to the nearest 0,1 mg.

Determine the mass change by dividing the difference in mass of each metal strip by the total surface area of
each metal strip measured in square centimetres. Average the medsured values of the duplicates. In the
event|of a marginal pass on inspection, or of a failure in only one ©fjthe duplicates, another s¢t of duplicate
test samples shall be run. Both repeat samples shall meet all the requirements of Table 1.

5.10 [Effect on rubber

5.10.1 General
For th
5.10.2
with 5

e test procedure according to 5.10.2.1 use-standard SBR cups (see Annex A) and for tha
.2, use standard EPDM slabstock. Measure the base diameter and hardness of all cups
5, discarding any cup whose diametert._differs by more than 0,08 mm.

t according to
n accordance

t mass of the
pratory grade)

Determine the mass of the cups in air (m4) to the nearest 1 mg and then determine the apparer
cup immersed in distilled water at{238 = 5) °C (m,). Quickly dip each specimen in ethanol (labq
and then air dry or blot dry with filter paper free of lint and foreign material.

5.10.4 Test procedures

5.10.2.1 At 120 °C,~~'SBR cups

two SBR clips in a straight-sided round glass jar8) having a capacity of approximately 250 ml and inner

sions.of @pproximately 125 mm height and 50 mm diameter, and a tinned steel lid.

Place
dimen

Add 75-ml of fluid to the jar and heat for (70 £ 2) h at (120 £ 2) °C. Allow the jar to cool at (23 £ 5) °C for
60 min to 90 min. Remove the cups from the jar, wash quickly with ethanol (laboratory grade) and dry in air.
Examine the cups for disintegration as evidenced by blisters or sloughing.

8) Suitable test jars (RM-51) and tinned steel lids (RM-52a) may be obtained from the Society of Automotive Engineers
(SAE), 400 Commonwealth Drive, Warrendale, Pa 15096,USA.

This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the same
results.
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After removal from the alcohol and drying, place each cup in a separate, tared, stoppered weighing bottle and
determine the mass (m3). Remove each cup from its weighing bottle and determine the apparent mass
immersed in distilled water (m,) to determine water displacement after hot fluid immersion. Measure the base

diameter and

Calculate the

AV:(

ms _m4)_(m1 _mZ)

hardness of each cup within 15 min after removal from the fluid.

volume change, AV, as a percentage of the original volume, as follows:

x100

where
mq
mp
m3
iy
5.10.2.2 At
Place two 25
approximately
tinned steel li
cool to (23 +

(laboratory gr
Determine the

5.10.3 Repeatability (single analyst)

The standard
on different d
considered ur

5.10.4 Repro

The standarg
laboratories s
unacceptable

is thrL initial mass, in grams, in air;
is th¢ apparent initial mass, in grams, in water;
is th¢ mass, in grams, in air after immersion in test fluid;

is the¢ apparent mass, in grams, in water after immersion in test fluid.

(mq—m3)

120 °C — Standard EPDM slabstock

mm x 25 mm standard test specimens in a straight-sided found glass jar having a capa
250 ml and inner dimensions of approximately 125 mm incheight and 50 mm in diameter
d. Add 75 ml of fluid to the jar and heat for (70 = 2) h at(120 + 2) °C before allowing the
5) °C for 60 min to 90 min. Remove the specimens“from the jar, wash quickly with €
ade) and air dry. Examine the specimens for disintegration as evidenced by blisters or slou

deviation of results (each the average:of duplicate determinations) obtained by the same 3
ays shall not be greater than 0,05’mm at 46 degrees of freedom. Two such values sh
acceptable if they differ by more than 0,13 mm (95 % confidence level).

ducibility (multi-laboratony)

deviation of results (each the average of duplicates) obtained by analysts in di
hall not be greater-than 0,08 mm at 7 degrees of freedom. Two such values shall be cons
if they differ by more than 0,20 mm (95 % confidence level).

volume change in accordance with 5.10.2.1 and~measure the hardness of each specimen|

city of
and a
jar to
thanol

ghing.

nalyst
all be

ferent
dered
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Annex A
(normative)

ISO 4925:2005(E)

ISO styrene-butadiene rubber (SBR) brake cups for testing brake fluid

A.1 Composition

This shall be in accordance with Table A.1.

Table A.1 — Composition of SBR brake cups

Standgards.

Ingredient Parts by mass
SBR type 15032 100
Oil funace black (NBS 378) 40
Zinc dxide (NBS 370) 5
Sulphpr (NBS 371) 0,25
Stearic acid (NBS 372) 1
n-Terfary butyl-2-benzothiazole sulphebnamide (NBS 384) 1
Symnjetrical-dibetanaphthyl-p phenylenediamine 1,5
Dicunjyl peroxide (40 % on precipitated CaCO3)P 4,5
Total 153,25
Ingredgients labelled (NBS ...) shall have properties technically equivalent to those supplied by the US Natignal Bureau of

a  Philprene 15039 has been found suitable,

b Uke only within 90 days of manufacture and store at a temperature below 27 °C.

A.2 Procedure forymixing rubber compound

The rdgbber compotnd shall be mixed in accordance with ASTM D 3185 for formula 2B.

9) Philprene 1503 is an example of a suitable product available commercially. This information is given for the
convenience of users of this International Standard and does not constitute an endorsement by ISO of this product.

© I1SO 2005 — All rights reserved
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A.3 Properties of the rubber compound

Vulcanizates cured for 12 min at 180 °C by the procedure according to ASTM D 3185 shall be in accordance

with Table A.2.

Table A.2 — Properties of rubber compound

Property Requirements Method
according to
Hardness 63+3 ISO 48
Tensite strength 7.5 VPa, mim. SO37
Ultimate elongation 350 %, min. ISO 37
Tensile strength after 70 h at 125 °C 30 % decrease, max. | ASTM D 865
Ultimate elongation after 70 h at 125 °C | 50 % decrease, max. | ASTM D 865
Hardness after 70 h at 125 °C 0 to 10 increase I1ISO 48
Compression set after 22 h at 125 °C 151020 % ISO.815
Brittleness temperature - 40 °C, max. ISO 812

A.4 Brake|cups prepared from rubber compound

Brake cups shall be prepared from the rubber compound by vulcanization under the conditions requi
obtain the prdperties given in A.3. The dimensions of the cups shall be suitable for the brake cylinders u
determine simulated service performance. The cups shall;be used in testing brake fluids either

red to
sed to
within

6 months fromh the date of manufacture when stored at room temperatures below 30 °C or within 36 njonths

from the date|of manufacture when stored at temperatures below — 15 °C. After removal of cups from st
they shall be [conditioned base down on a flat surface-for at least 12 h at room temperature in order tg

them to reacH their true configuration before measurement.

Standard brake cups conforming to this Intefnational Standard can be obtained from10)

— Society gf Automotive Engineers (SAE), 400 Commonwealth Drive, Warrendale, Pa. 15096, USA, o
— Laboratojre de recherches et de contréle du caoutchouc, 12, rue Carvés, 92120 Montrouge, France

See Figure Al1.

For testing hardness;rubber anvils prepared from the same material and having a hardness in the

range (+ 5 IRHD) as_the seal being tested may be used. See Figure A.2.

brage,
allow

-

same

10) This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the same

results.
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Dimensions in millimetres

2,55 +0 4 $30.25 +0.5
©
&
)
” |
d:
+I
- [[]
LN «©_
N ~
© e Y
=l m RN
| o™ 1
L SBR
2,75 +0.5 3
30° +5°3(" b 0,25
775 +05

Smooth finish all over cup, to be free of foreign substances and moulding imperfections.

Key
1 bdse to be flat or concave not over 0,15

2 allflash must be removed from edge of cup:Sharp corner desired

3 mguld identification/Mould cavity numbersheight of letters and numbers ~ 0,4

Rigure A.1 — Test brake cup for wheel cylinder

Sim—

Single lip seal.

Material for anvils: rubber having hardness in same range (+ 5 IRHD) as the seal being tested.

Figure A.2 — Anvil for measuring hardness

© 1SO 2005 — All rights reserved 17
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Annex B
(normative)

Corrosion test strips

Table B.1

Corrospn Ma_t.erla_l 6 I teriat-dat B . Fhrich Surt . nts
test strip Epeclflcatlon

ASTM A-624

Tinned iron | Fed. Spec Tinplate, electrolytic bright sr As As sheared)“Clean and
hQ-T- 425 A type MR. T-3 No. 28 85 |b purchased [uniform tinning

Edges- machined to

Steel $AE 1018 Low carbon sheet, cold-rolled, ~0,2cm remove shearing marks.

hardness: 40 to 72 HB Clean uniform surfages

Edges  machined to
~02.cm remove shearing marks.
Clean uniform surfapes

Wrought aluminium alloy, temper

- !
Aluminium | $AE AA 2024 T 3, hardness: 75 HB typical

Soft automotive cast iron. Shall
be free from shrinkage cavities,
porosity or any other defects|Width ~ 43 ¢m
detrimental to specification use

Length ~ 8 cm Surface grind sidps to
dimension using a well

Cast iron $AE G 3000 ~0,4cm dressed No. 80 alyndum

; . Surfaces area wheel. Clean upiform
ggt:g material. Hardness: 86 to |~ (25 + 5) cm? surfaces
Wrought alloy-yellow brass rolled Edges  machined to
Brass $AE CA 260 sheet or strip, half hard temper, ~0,2cm remove shearing marks.
hardness: 57 to 74 HB Clean uniform surfafes
Cold-rolled copper sheet or strip, Edges  machined to
Copper $AE CA 114 half hard temper, hardness: 35 ~0,2cm remove shearing marks.
to 56 HB Clean uniform surfafes

Drill hole betwegn 4 mm and 5 mm in diameter and approx. 6 mm from one end of each strip. Holes shall be clean and free from urrs.

Hardness rangep are commercial for the desighated metals. Hardness is not specified for the tinned iron because it is not considered a
practical requirement.

Test strips can e obtained from the"Seciety Automotive Engineers (SAE), 400 Commonwealth Drive, Warrendale, Pa. 15096, USA, or
Laboratoire de Recherches et de/contréle du caoutchouc, 12 rue Carvés, 92120 Montrouge, France'").

11) This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the same
results.
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Annex C
(normative)

Corrosion strip assembly

10°

ISO 4925:2005(E)

Dimensions in millimetres

Key
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b Th
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ss
tiron

aléiminium

el
ned iron

pical spacing-between strips.

ntroduced.

Figure C.1 — Corrosion strip assembly

e zinc sfrip) is temporarily unavailable for use with this International Standard, but it is interlded that it be

© I1SO 2005 — All rights reserved
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