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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 wark 1SQO collaborates clo

ly with the

Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

Intern

The
adop

main task of technical committees is to prepare International Standards. Draft.Internation
ed by the technical committees are circulated to the member bodies for{voting. Publi

Interpational Standard requires approval by at least 75 % of the member bodies-casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the sub
rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 26422 was prepared by Technical Committee ISO/TC 28, Pefroleum products and lubricants

ISO 26422 is based on DIN 51350-6, which has also been*adopted by the Coordinating Euro
(CEQ) as CEC-L-45-99.
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Petroleum and related products — Determination of shear
stability of lubricating oils containing polymers — Method

usi

ng a tapered roller bearing
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iated with its use. It is the responsibility of the user of this International Standard
ppriate safety and health practices and to determine the applicability of-regulatory
to use.

Scope

International Standard specifies a method of determining thé shear stability of polym
ating oils, including pressure fluids, by the four-ball tester as_spécified in ISO 20623, but us
bearing. The test results allow prediction of the in-service permanent viscosity loss.

Other International Standards exist which evaluate viscosity loss of polymer-containing oils
ied in this International Standard subjects fluids to a highershear rate than, for example, the diesel
test in ISO 20844. It is particularly appropriate for Jubricants being used in high shear applicat
bnents with gears and roller bearings. In such applications, the shear rate in the ISO 20844 test meth
generate a realistic permanent shear of the fluid.

Normative references

following referenced documents ‘are indispensable for the application of this documen

refergnces, only the edition citedvapplies. For undated references, the latest edition of th

docu

ISO

ISO ]
calcU

ISO ]
propg

ment (including any amendments) applies.
55, Rolling bearings.—Tapered roller bearings — Boundary dimensions and series designg

104, Petroleum.products — Transparent and opaque liquids — Determination of kinematic
ation of dynamic viscosity

0623, <Petroleum and related products — Determination of the extreme-pressure a
brties af fluids — Four ball method (European conditions)

NING — The use of this International Standard may involve hazardous materials, opJarations and

3881

y problems
to establish
y limitations

er-containing
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. The method
njector nozzle
ions, such as
od can be too

t. For dated
e referenced

tions

viscosity and

hd anti-wear

3 Terms and definitions

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

3.1

percentage viscosity loss

Ry

measure of shear stability calculated in accordance with the following equation:

Ry =

© IS0

Vo — V14

Vo

x 100
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where
vy isth
vy isth
NOTE 1
NOTE2 Th

e kinematic viscosity at 100 °C of the unsheared oil, expressed in mm?/s;

e kinematic viscosity at 100 °C of the sheared oil, expressed in mm2/s

A small value indicates a high shear stability.

e tapered roller bearing test is also known in the industry as the KRL (Kegelrollenlager) principle.

4 Principte

Using the splash lubrication method, a volume of 40 ml of the lubricating oil is tested at-a)corstant
temperature |of 60° C in a tapered roller bearing driven by the four-ball tester. The test is~carfied qut at
constant spged and the load applied during a given running time is 5 000 N. The kinemati€viscosity ¢f the
lubricating oil is determined at a temperature of 100° C before and after the test. The percentdge viscosity loss,
Ry, is calculgted from these two viscosities.

NOTE Other temperatures to determine shear loss, such as 40° C, can be requested by Some classification sysfems.
5 Reagents and materials

5.1 Cleaning solvents, appropriate to the material last tested. £or" mineral oils, light hydrocarbong and
acetone are fsuitable. For some hydraulic fluids, a low molecular mass alcohol will assist in the first clepning
stage.

6 Apparatus

6.1 Four-ball tester, as specified in ISO 20623.

6.2 Tapered roller bearing, metric series 32008 X, in accordance with 1ISO 355. The single row tapered
roller bearind assembly consists of an inn€r:face with cage and roller assembly and an outer race.

NOTE 1 It js advisable that the inner and outer races be considered to be a matched pair when obtained from the
supplier and these components not be ‘interchanged with those of other sets of bearings.

NOTE 2  Precision has only.been evaluated on SKF 32008 X/Q bearings (Q for optimized contact geometry and
bearing surfaces).

NOTE 3  THe adapterzshown in Figure 1 is available from several producers. It is advisable only to use adapters that
have been prgven in tests'fun in accordance with CEC-L-45-99.

6.3 Shear|stability testing apparatus ), as shown in Figure 1.

6.4 Temperature control device, for controlling the temperature of the oil to a temperature of 60 °C + 1 °C,

using a temp

erature measuring device located in the shear stability test apparatus.

6.5 Viscometer, an appropriate glass capillary viscometer meeting the requirements of ISO 3105 or a
suitable automated viscosimeter should be used for the determination of kinematic viscosity in accordance

with 1ISO 3104

1)

Information on suitable products available commercially can be obtained from DIN-Bezugsquellen flir normgerechte

Erzeugnisse im DIN Deutsches Institut fir Normung e.V., Burggrafenstralle 6, D-10787 Berlin, Germany. This information
is given for the convenience of users of this International Standard and does not constitute an endorsement by ISO of
these products.
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Figure 1 — Shear stability testing apparatus

7 Preparation

7.1 Preparing the tapered roller bearing and testing apparatus assembly

7.1.1  Prior to the test, clean the housing, housing cover and tapered roller bearing inner and outer race with
a cleaning solvent (see 5.1) and dry in a stream of dry air or with a clean, dry, lint-free cloth.

7.1.2 Inspect the O-rings (See Figure 1, items 3 and 4) fitted to the housing and housing cover to ensure
that they are properly located and free from damage.

7.1.3 The bearing inner and outer race should be carefully inspected for evidence of mechanical damage,

surface deposits, corrosion and thermal staining. Normal wear of the cup and rollers is indicated by a matt
grey surface with light circumferential scratching. If damage due to pitting, scoring or surface staining is

©1S0O 2011 - All rights reserved 3
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observed, the cup and cone should be replaced as an assembly. If surface deposits cannot be removed by
the procedure detailed in this subclause (7.1), the bearing assembly should be discarded and replaced.

7.2 Assembly of the shear stability testing apparatus

NOTE

7.21

7.2.2

The numbers in parentheses in this subclause correspond to the items in Figure 1.

Fit the outer race (9) into the cleaned housing (12) and fill with (40 + 0,5) ml of the test sample.

seated correctly.

Press the cleaned inner race (5) onto the drive assembly (7) for the inner race and ensure that it is

7.2.3 Plac
are fully sed

pressure only.

724 Locd
engages with

7.2.5 Connect the temperature probe (located at 14) and temperature control device (10) and check

function.
7.2.6 Run

Before starti
running-in pr

NOTE TH
and reference

7.3 Testd

The test con

b the inner race and inner race drive assembly into the prepared housing, ensuring that the 1
ted in the outer race. Screw the housing cover into position and fully tighten it~using

te the assembled testing apparatus into the four-ball tester, ensuring that_the”drive spind
the drive assembly (7) for the inner race. Apply a load of (5 000 + 200) N.

ning in the tapered roller bearing

ng the test, ensure that the SKF 32008 X/Q bearing has been run in in accordance wit
bcedure shown in Figure 2.

e specified fluid RL 181 is becoming obsolete. Therefare, the CEC group is developing a new runrj
procedure, using RL 209 and RL 210.

onditions

Hitions are specified in Table 1.

Table 1 — Test conditions

Dllers
hand

e (6)

their

h the

ing-in

Fest parameter Test condition

rotgtional motor speed approximately (1 475 + 25) min~!
lubridating oil temperature (60+1)°C
lubridating oil test quantity (40£0,5) ml

testdoad (5000 + 200) N

test.duration

1 740 000 revolutions, equivalent to approximately 20 h

For some applications, longer test runs may be appropriate. 200 h tests can correlate well with some high
severity conditions in manual transmissions or axles.

The basis for specifying the test duration is a theoretical nominal rotational speed of 1450 min~! for
asynchronous motors. When motors with other rotational speeds are used, the test durations should be
adjusted accordingly.

© 1S0O 2011 — All rights reserved
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Obtain new tapered roller bearing
type SKF 32008 X/Q

Obtain new sample of RL 181 and
measure kinematic viscosity at 100 °C

Test new sample of Rl 181
(1 740 000 cumulative motor revolutions, approx. 20 hours)

Measure kinematic viscosity of tested RL 181

Kinematic viscosity loss
between 15 % and 20 %{

Obtain new sample o 181 and
run for approx(80 hours

R

Kinematic viscosity loss
between 10 % and 1|5 %

Re 39 stages 2, 3 and 4
&

™
Kinematic viscosity loss Use bearing for in-hquse
between 15 % and 20 % candidate testing

@
*
.

Kinematic viscosity loss
<10 % or >20 % (-C

e

Discar \ing, After 200 cumulatiye
go ge1 test hours, go to stage 2

N
&?\ Decide whether to continue running in the bearing using RL 181
% for an additional chosen test period OR discard bearing

Discard bearing, Choose new test period,
go to stage 1 go to stage 5

Figure 2 — Running-in procedure chart (see Clauses 5 to 8 for details)
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8 Procedure

NOTE New bearings often result in a shear loss of above 15 % for RL 181 and need pre-conditioning (running-in

process, see Figure 2).

8.1 After carrying out the check specified in 7.2.5, and before starting the motor, switch on the heater

control unit and pre-heat the test sample to (50 £ 1) °C.

8.2 Once the temperature specified in 8.1 has been reached, set the temperature control to (60 + 1) °C and

start the motor.

8.3 The teptTunshattbe finishedatthe end of the giver testduration (see Table 1)

8.4 Determine the kinematic viscosity of the lubricating oil at 100 °C as specified in ISO 3104.‘befor¢ and

after shearing. Calculate the percentage viscosity loss, Ry, in accordance with the equation in definition 3

9 Referencing

In order to check whether the apparatus functions properly, reference tests shall.be run. The laboratory|

—_

shall

run to the matrix given in Table 2. The only current set of limits is for oil RL 181,)which should give resylts of

greater than|10 % and less than 15 % shear loss. If the result for RL 184.4s outside these limits, se
running-in prpcedure in 7.2.6. Only when the test rig meets the limits givenfor oil RL 181 can the instal

be used for dandidate evaluation.

Table 2 — Frequency of reference testing

e the
ation

Test humber Reference oil
RL 181 RL 209 RL 210

1 X

10 X

11 X

4] X

B0 X

31 X
10 X
50 X
51 X
50 X

0 X
71 X
80 X

(etc.)

© 1S0O 2011 — All rights reserved
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10 Reporting of results

Repo

rt the following:

— percentage viscosity loss, Ry, as a percentage, rounded to the nearest 0,1 %, as specified in 8.4,

EXAMPLE

1740

test duration.

Using a tapered roller bearing (TRB), the percentage viscosity loss after a test run of 20 h
000 revolutions of the motor, is 29,55 %.

, equivalent to

]

1 |

11.1

The

reped
not (
repro

NOTH

working group from approximately 15 laboratories. The laboratories used between one and five t

appro|
betwg

11.2

In th

appa
opera
there

11.3

In thg
obtai
and g

v (TRB; test duration C) = 29,6 %

Precision

General

brecision information given in Table 3 has been developed from quality-Check measureme
t measurements were executed, a full statistical treatment using the provisions given in I
ossible. Therefore, the precision values given in this clause{constitute precision estim
ducibility.

The data sets used for this precision estimation are based,on the results generated within the (

ximately 1 000 single quality check measurements, usingreference oils RL 181, RL 209 and RL 210
en the years 2000 and 2007.

Repeatability, »

b long run, the difference between iwo test results obtained by the same operator wi
ratus under constant operating conditions on identical test material would, in the norma
tion of the test method, exceed any published repeatability values in only one case in 4
are currently no precision estimates available for repeatability.

Reproducibility, R
e long run, the difference between two single and independent test results for a test dur|

ned by differentoperators working in different laboratories on identical test material would,
orrect operation'of the test method, exceed the estimated values given in Table 3 in only on

TFable 3 — Precision estimates for reproducibility (percentage viscosity loss)

nts. Since no
O 4259 was
htes only for

EC SG-T-045
bst rigs, from
over a period

th the same
and correct
0. However,

ation of 20 h
n the normal
b case in 20.

Reference oil
—————Parameter RL 181 RL 209 RL 210
number of measurements 649 209 147
mean percentage viscosity loss 12,5 8,1 22,0
standard deviation 1,42 1,61 2,09
estimated reproducibility 3,9 4.5 5,8

© IS0
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