INTERNATIONAL ISO
STANDARD 21250-3

First edition
2020-07

Rolling bearings — Noise tésting of
rolling bearing greases'—<

Part 3:
Test and evaluation method MQ

Roulements — Essais de bruit de graisse pour roulement —

Partie 3: Méthode d’essdi et interpretation MQ

Reference number
1SO 21250-3:2020(E)

©1S0 2020



https://standardsiso.com/api/?name=0e3d97986183e9360bb3b37f5e573d08

ISO 21250-3:2020(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=0e3d97986183e9360bb3b37f5e573d08

IS0 21250-3:2020(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIMETOUICEIONL. ..ot 8885 v
1 S0P ... 1
2 NOTINATIVE FEEETE@IICES ............ooooiooeee st 1
3 Terms aNd AefiMETIOMNIS ... 1
4' Sy lllbU}D, abbl cv;atcd tCl 1115 aud D“b)bl ;lJtB 1
5 Calculation METIOM. ...t gt s 2
6 Test MEthOA MQ...........ooeee e ssssssssseessssssssseesssssssssessgig e s
6.1 General INFOrMAtION ... oo
6.2 Measuring principle
6.3 TeStING PrOCEAUIE ..o ieessseeeseneeseeseseeeees P M
6.3.1 Reference measurement of preserved, ungreased beatings
6.3.2  Comparison measurement of greased bearings. 5.l
7 Evaluation Of TeSUILS ... S oo
7.1 General information ...
7.2 Description Of TESULLS ... o B
7.2.1  Preserved bearings ... S
7.2.2  Greased bearings............n
7.3 Grease noise classes — Rating scale
74 ACCUIACY Of TESUIES ..o N e
7.5 Permissible results in specificationS ... ]
7.6 Plausibility Of T@SUILS ...t e
Annex A (informative) Test machine, test setup, electronic system and test reports: examples....... 7
Annex B (normative) Preparation of testbearings and greasing...............ccoc o 13
Annex C (normative) Plausibility of the results............... e 15
Annex D (informative) Example‘of grease noise classes rating.............cfocn 18
Bibliography

© 1S0 2020 - All rights reserved iii


https://standardsiso.com/api/?name=0e3d97986183e9360bb3b37f5e573d08

ISO 21250-3:2020(E)

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 International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The rolling bearing life theory emphasizes the use of pure and homogeneous lubricants as essential for
along bearing service life. The lubrication of rolling bearings is described in several national standards.
The GfT worksheet 3[11] contains theoretical and practical knowledge of rolling bearing lubrication.

Grease lubrication is the most common type of rolling bearing lubrication. The purity grade of rolling
bearing grease is influenced by thickeners, base oils, additives and solid lubricant additives as well
as the manufacturing process and is reflected in the running noise. Therefore, noise testing of rolling
bearing greases is recommended.

In addition, grease noise testing after this document allows the grease manufacturers tq divelop low-
noige lubricants with highest damping properties. This document can also support therolling bearing
manufacturers and end-users in the selection of low noise grease with better dampirig’propé¢rties.

Thif document covers requirements for the testing assembly and the test machine of method MQ to
detérmine and assess the noise characteristics of rolling bearing greasenointly with ISP 21250-1,
[SO[21250-2 and ISO 21250-4.

© IS0 2020 - All rights reserved v
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Rolling bearings — Noise testing of rolling bearing
greases —

Part 3:
Test and evaluation method MQ

Thi
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ISO
ISO

ISO
test

For
and

ISO

Scope

5 document specifies the testing and evaluation method of rolling bearing grease noise in
h the method MQ.

Normative references

following documents are referred to in the text in such a wdy that some or all of th
Stitutes requirements of this document. For dated referenees;“only the edition cited 4
ated references, the latest edition of the referenced documént (including any amendmen

5593, Rolling bearings — Vocabulary
15242-1, Rolling bearings — Measuring methods forwvibration — Part 1: Fundamentals

21250-1:2020, Rolling bearings — Noise testing of rolling bearing greases — Part 1: Basid
ing assembly and test machine

Terms and definitions

the purposes of this document, the terms and definitions given in ISO 5593, ISO 15242-1,
the following apply.

and IEC maintain terminglogical databases for use in standardization at the following ad

[SO Online browsing platform: available at https://www.iso.org/obp

[EC Electropediaravailable at http://www.electropedia.org/

31
sa

sample rate
<signal processing> frequency with which a continuous signal is sampled and converted i

d]s trete Clgh:ll

pling rate

hccordance

Pir content
pplies. For
[s) applies.

principles,

50 21250-1

dresses:

nto a time-

Note 1 to entry: The unit is hertz (Hz) or samples (readings) per second [samples per second (samples/s)].

4

Symbols, abbreviated terms and subscripts

For the application of this document, the symbols, abbreviated terms and subscripts according to
ISO 21250-1:2020, Table 1 and Table 2, the symbols and abbreviated terms contained in Table 1 and
subscripts contained in Table 2 apply.

© IS0 2020 - All rights reserved
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Table 1 — Symbols and abbreviated terms

b The L-b
this frequen|

Symbol Unit Description
GD — Grease damping
Ha — High band, H-band (1 800 Hz to 10 000 Hz)
i — Consecutive number
Lb — Low band, L-band (50 Hz to 300 Hz)
M2 — Medium band, M-band (300 Hz to 1 800 Hz)
v um-s~! |Vibration velocity
v_i um-s1  |Vibration velocity, twice smoothed to the counting point i
a2 Canbe ysed as subscript, too, where necessary.

Cy range for grease noise testing and its analysis.

hnd is used in noise and vibration analysis in the ISO 15242 series. However, this document doéesynot cons

der

Table 2 — Subscripts

Subscript-symbol Description

MP Measuring point
MQ Method MQ according to ISO 21250-3
NLa Noise level, average value (of vibrationvelocity)
NP2 Noise peak
pk Peak value
ref Reference, ungreased bearing

rms Root mean square

0-32 Starting interval 0 s t0,32 s

0-64 Interval 0 s to 64°s

32-64 Operating interyal 32 sto 64 s

SUNa Start-up neise of the greased bearing

a  Noise v{

lues with this subscript can be expressed in pm-s=1 or in % based on the reference value of 16,9 pm-s-1.

5 Calculation method

The formu
and Table j

A sampling

ae for calculation-of grease damping and peak values are shown in
, respectively;

6 Test llnethod MQ

rate of 8-readings per second shall be used, i.e. within 32 s, 256 points are required.

[SO 21250-1:2020, Table 4

6.1 General information

The procedure of MQ requires test bearings to be greased manually. The dosed/balanced quantities
of grease shall be introduced in to the bearings by means of a manual grease dosing unit (feeder) or a
spatula. There are five pre-greased bearings to be measured for a period of 64 s (each one with a run-in
time), as shown in Figure 1.

© IS0 2020 - All rights reserved
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LX.

I
i

64 s

(MP) at 32,768 kHz & 0,125 s, thus 512 MP/grease dose and in total 2 560 MP.

Five doses of grease x 64 s = 320 s (including run-in-time) measurement: 4 096 measuring points

Thd

6.2

For
loaq

Clagise 7, applies. The peak detection algorithm for processing of the input signal is

ISO
An

6.3

6.3
Thd

1y
2)

3)

4)
5)

Figure 1 — Duration of measurement— Process MQ

process for the manual pre-greasing is represented in B.2.

Measuring principle

the application of this document, the measuring principle, test bearings and amount of §
|, spindle speed, signal recording and display of measuring restilts according to ISO 217

21250-1:2020, Table 5).

bxample of a test machine, the test set-up, electronic system and test reports is given in A
Testing procedure

1 Reference measurement of preserved, ungreased bearings
testing procedure shall include the following steps:

The noise tester shall be turnedon'and warmed up until a spindle temperature of 30 °Q
on the housing.

The MQ-test programme(shall be started.

For five prepared (cleaned and newly preserved) test bearings (according to B.1), thq
state shall be medsured. The noise levels and noise peaks shall be in accordance with
values (see Table"3) for the test to proceed.

Mark an artéw on the outer ring side face of the test bearing with a permanent marker.

therouter ring points exactly to the sensor.

Frease, test
50-1:2020,
shown in

nnex A.

is reached

b reference
he allowed

The testbearing shall be pushed on to the mandrel in such a way that the marking (arrow head) on

6)
7)
8)
9)

App]y the avialtoest laad 'Jr‘r‘nrr]ing toTahle 2 on the test hnaring

Lower the sensor and start to rotate the spindle.

After this, start the measurement procedure.

After the measurement shut off the noise tester, loosen the loading device and withdraw the test

bearing from the mandrel.

10) Repeat steps 4) through 9) with the other four test bearings. The test bearings shall be sorted

according to order of testing (place 1 to 5).

11) Bearings that are worse than the allowed values (Table 3) shall be rejected. The measurement shall
then be repeated with an additional bearing, until five appropriate reference bearings are found.

© IS0 2020 - All rights reserved
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Table 3 — Basic designation of the test bearings, axial loads, permissible noise level v ; and

permissible noise peaks v \p

Basic Axial load
bearing Axial load Noise level Noise peak
. : tolerance
designation
N % pum - s71 pum - s71
YNL, M 0-64 YNL, H0-64 VNP, M 0-64 VNP, H0-64

608 30 +10 <8 <12 <2 <3
6202 60 +10 <14 <16 <3,5 <4

6.3.2 Comparison measurement of greased bearings

Five apprdpriate test bearings shall be greased in the order of their reference measurements
accordance with B.2). Their measurement shall be carried out immediately afterwards in the s

sequence
1) Thete
the ou
2) Apply
3) Lower
4) Aftert
5) After
beari
7 Evalu
7.1 Gen
For the use
1) Them
2) There
7.2 Des¢
7.21 Pr
For preser
32s,alsot

d as follows:

5t bearing shall be pushed on to the mandrel in such a way that the marking (arrow head
er ring points exactly to the sensor.

'he axial load according to Table 3 on the test bearing.
the sensor and start to rotate the spindle.
his, start the measurement procedure.

he measurement shut off the noise tester, loosem~the loading device and withdraw the
from the mandrel.

ation of results

eral information
of measuring electronics equipment conforming to this document, the following applies
hchine should have an atitomated test procedure.

sult shall be saved ima’printable version and/or be printed on paper.
‘ription of results

eserved-béarings

ved bearings, the evaluation program indicates, in addition to the noise peaks from 0

(in
hme

on

test

S to

henoise ppnkc from 32 sto 64 s and the noise level from 32 sto 64 s of all hpnringc in thd

b M-

and H-bands as well as start-up noise and maximum values.

7.2.2 Greased bearings

For greased bearings, the graphs shall be printed. In addition to the assessment parameters, which are
the noise peaks from 0 s to 32 s, the noise peaks from 32 s to 64 s, the damping factors, the start-up
noise values of all bearings in the M- and H-bands and the mean values, as well as the classifications to

the grease

noise class, also the maximum value shall be printed.
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7.3 Grease noise classes — Rating scale

The calculation methods for the noise peak values vyp v 032, Vnp, 11 0-32 @0d Vp M 32-640 VNP, H 32-64 AT€
given in 1SO 21250-1:2020, Table 5, Formulae (7) to (10) . The calculation methods for the damping
factors GDy; yq and GDy; y are given in ISO 21250-1:2020, Table 4, Formulae (5) and (6). The assessment
shall be carried out in accordance with Table 4.

Table 4 — Grease noise classes — rating scale

Grease Noise peak values Damping factor
neise o —
class
VNP, M 0-32 | VNP, H0-32 VNP, M 32-64 VNP, H 32-64 GDy, mg GDy, mg
I <8,3 <8,6 <5,7 <5,8 >0,95 >1,20
0,70 < GD 0,80 < GD
Il >8,3 >8,6 |57 <Vypwaz6aS 10,0 | 5,8 <V yzze0 5105 |70 Zfganna | BEP %o
0,505 GD 0,50 < GD
II >8,3 >8,6 10,0 <vnp M32-64 = 13,9]10,5 <vyp 3264 < 15,0 <0, 70M' MQ <0, 80H' MQ
0,40 <GD 0,40 < GD
\Y >8,3 >8,6 13,9 <vnp m32-64 < 18,0 15,0 < Vp 1 3264 S5EIT <0, 56\4 MQ <0, SOH MQ
31V >8,3 >8,6 >18,0 >19,7 <0,40 <0,40
a  |Based on the reference value 16,9 pm's-1.
b |Dimensionless.

For|each individual test bearing, the grease noise class'is emitted. This is calculated fronj the worst
valIe of each of noise peak values and damping factots and the mapping of these in both the middle and
high frequency ranges.

The total noise class corresponds to the arithmetic mean, from the mapping of the five t¢st bearing
restilts. The result of the grease noise class.is rounded to a whole number (e.g. "[+I+II+I1+] = YII/5 = 1,4"
restilts in "I"; "[+II+]1I+11+] = VIII/5 = 1,6% results in “II“). The noise class shall be indicated in Roman
numerals.

Thestart-up noise for each indiyidual test bearing is displayed. The start-up noise with a slash appended
is the starting value, expressed*in Arabic numerals. The larger of the two averages (vgyy g Vsyn M) 1S
printed, which is indicated injtwo decimal places, and rounded down to the integer number (e.g. 2,00 to
2,99 will be rounded down to 2). See also example in Annex D.

7.4 Accuracy efresults

When two results are achieved under repeatable conditions, both results can be considered to be
acc¢pted provided that both pairs of values for the noise class and the pairs of values for the starting
VahLe donet deviate by more than one number in value.

In chse’of non-equal classes of noise, the result of the better class of noise and, at same noise flasses and
different starting values, the result with the better starting value shall be indicated.

Examples of results are shown in Table 5.

© IS0 2020 - All rights reserved 5
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Table 5 — Accuracy of the measurement results

Result pairs, repeated Accepted Indication of result
1/2,111/2 No —
11/1,11/3 No —
11/2,111/2 Yes 11/2
I1/1, 111/2 Yes I1/1
/211171 Yes 172

7.5 Permissible results in specifications

Table 6 shdws typical noise requirements with permissible results.

Table 6 — Permissible results in specifications

Requirement for noise class Permissible results
I/1 /1
<1/2 1/1,1/2
<Il/1 1/1,1/2,11/1
<I1/2 1/1,1/2,1/3,11/1,11/2
<Ill/1 I/1,1/2,1/3,11/1,11/2,111/1
<IIl/2 1/1,1/2,1/3,11/1,11/2,11/3, 111/1, 111/ 2
<Iv/1 11,1/2,1/3,1/4,11/1,11/2,11/3, 111/1, 111/ 2, 1V/1

7.6 Plausibility of results

After the rheasurement, the graphs and single“values shall be checked for plausibility (in accordd

with Annex C).

nce

In general,|it is recommended to repeat the measurement (in accordance with C.1). The measurenpent

with the b¢tter results can be taken.

A bearing With strikingly différent noise diagram (in accordance with C.2) shall be eliminated ang be
replaced by another one, i.ezan additional bearing shall be investigated.

In case of appearance ofimusual peaks of the same shape (mostly with different amplitude) in a bea

[ing
the
unt

These effects are usually caused by inadequate bearing preparation.

© IS0 2020 - All rights reserved
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Annex A
(informative)

Test machine, test setup, electronic system and test reports:

examples

A.]I Test machine

The

Thd
foll

It m

test machine shall have the following main components:

a high-quality spindle with a speed of 1 800 min-1 (f;gﬁ speed deviation) affda rotation

ring in one direction;

fthe inner

NOTE The lower speed limit is considered to be 1 764 min~! and théupper speed limit 1 818 min-1.

a pneumatic loading device for loading of the bearing;
electronics with evaluation software;

a special interface to the fully automated measurements, storage of collected res:
interpretation of results.

test machine is usually a semi-automatic machine for use in laboratories and cong
wing units, for example (see Figure A.1):

personal computer (PC);

input and output devices;

storage space for tools;

calibration device;

printer;

electronics;

pneumatic.and test mechanics.

ay contain the following additional components:

a-Special adapter for mounting the test bearing including inlet for the grease, as well

dings and

ists of the

hs inlet for

r‘nmprpqqu air to blow ont the grease;

— a grease dispensing unit, preferably from a linear actuator, which is driven by a variable speed

electric motor and moves the piston in the syringe with the grease sample.

The testing procedure shall be automated, to eliminate subjective operator influences and the risk of
possible contamination, which negatively influence the result. It is on a controlled dosage of grease and
peak measurement in combination with a test bearing that has a very good noise level quality.

The testing procedure shall preferably be monitored by software, which stores all vibration peaks and
evaluates the result in accordance with Clause 5.

Alternative components, procedures and monitoring employed shall be reported with the results.

© IS0 2020 - All rights reserved
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screen
electro
keyboa

hic control cabinet
-d

cabinet{for tools, printer and calibration device

grease
control

1
2
3
4
5 test mechanics
6
7
8

Hosing unit
panel

cabinet{for electrical, mechanical and pneumatic unit

Figure A.1 — Example of a test machine

A.2 Testsetup

The test bdaring shall be pushed onto a mandrel firmly connected with the spindle. The axial load s

be applied

via afadapter onto the outer ring.

hall

the

The adaptqr €an contain an intake for the grease as well as an inlet for compressed air to blow out

grease. An

example is contained in Figure A.2.

© IS0 2020 - All rights reserved
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Key

1 |grease

2 |sensor

3 |spindle . ®$
4 |grease container A\

5 |compressed air \O

6 |axial load . (\,{“

C)\\

F'ggé A.2 — Example of the test mechanism

A.3 Electronic sy@

Thg measuring elg%nlc system for example consists of the components described in Figurje A.3.

&
v
%&

© IS0 2020 - All rights reserved 9
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Key

Practical h

A.4 Testreports C)\\
The outpuf of the results shall be in th@or’m of lists and graphs according to Figure A.4 and Figure A.5.
NOTE

10

industrjal PC; with adequate performance; data acquisition card: 20 bit Ap\-converter, signal proce
antialigsing-filter;

Pnsor connections QQQ

loudspg¢aker
A\
ind outputs for machine control (rear side) &Q
%
Figure A.3 — Example of me&g ing electronics
)
\)

nts for calibration are given in ISO 212@9- :2020, Annex C.
o

.

(ompliance with this infoerative Annex will support achievement of valid results.

5SOT,

© IS0 2020 - All rights reserved
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Key

Measurements -8l - ;élﬂ
Start-up value Maximum value peaks 0-32s peaks 32-64s level 32-64s damping factor class
Brg. middle | high middle | high middle high middle high middle high middle high
= 1 2.24 1.50 12456 | 108.24 45.24 3.03 4.05 456 55.70 T217 1.06 0.83 iz
= 2 167 1.68 8352 95.55 8.98 8.38 4.40 438 5011 56.86 1.00 0.53 2
—B 430 | 475 | om0 | 11826 | 3020 | 2087 | arz | a1s | 2557 | 2488 | 135 | 147 /5
4 225 1.81 84.88 92.59 2014 12.38 4.45 552 37.80 51.12 111 0.52 2
- L ¥t} a0 EO.06 g32483 1813 1204 333 Vi) 260 7.0 150 15 1143
.A\I"E[sell‘ 430 475 |110.01 |118.26 | 30.20 | 20.87 3.72 319 2557 | 24.88 1.35 1.47 145 'm
AYG[all) ‘ 2.43 214 93.78 | 99.71 2454 | 12585 3.99 417 38.56 | 46.59 1.20 1.15 1172,
' Show Prezerved Bearings (5 ’V
' Show Greased Bearings
o
= v M-Band - Preserved v M-Band - Greased == v H-Band - Preserved = v H-B3nd ) Greased
[§

1.

=

ISR Y

0 5 10 15 20 25 30 35 40 45 50 55 EBO 1] 15 20 25 30 35 40 45 a0 55 BO
[=] [=]

Mew Measurement | Load Meazurement | Save Meazurement |‘\\ \° Piint Repart | [FE] Exit! |

starting value expressed as the ratio of the smoothened maximum value in the starting range rq
noise level from 32 sto 64 s

smoothened maximum value in the starting range: each measurement point is the mean value ovg
of £ 1 s (equals * 8 measuring points), avefaged to a new value

noise peaks of 0 s to 32 s and 32 s to 64

twice smoothened original curve: the value is a measure that takes into account the number and
noise peaks

ratio of the noise level from 32's'to 64 s of preserved state to the noise level from 32 s to 64 s of gr
Il = noise class (rounded average of individual bearings)
2 = starting value (the‘worse of the two rounded average values)

Figure A.4 — Example 1 — Listed output and graphical output

lated to the

r the period

intensity of

based one

© IS0 2020 - All rights reserved
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12

Noise testing on lubricants at 2018/05/08 Noise testing on lub at
Grease class:1/1 Grease class:\1
Bearing e 608 Type of grease measurement, listed and graphical cutpu Bearing type 608 Type of grease measurement listed and graphical outpi
Amountofgrease  033g ‘Supplier cooperat Amountofgrease 0339 Supplier cooperation
Praservaton test oil 20% + 80% n-Pentane Number of charge Proserat tmstoil 20% + 80% n-Pantana Numbar of charge
Comment Receipt date Comment Receiptd
Commant ter Digital Filter ‘Comment Filter
Digital Filter
Comment Sample number Comment Sample number
Boariog presecrved Bearing, greased
JUEN| stertupvaiue | Maximum vaiue | Peaks 0325 | Peaks 32645 | Levetdzgas Bearing limits, Startupvaluo | Maximum value | Peaks 0325 | Poaks 32645 | Level3264s | Damp.Factor | Class
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Annex B
(normative)

Preparation of test bearings and greasing

B.1—Preparationof test bearings

WARNING — During all work with solvents or dispersion, the bearing shall only be handled
with grippers and shall not be touched by hand. The use of industrial cleaning equipment yields
invalid results and is not permitted.

1) |For the selection of test bearings, it is recommended to select new deep(@reove ball bearings 608
on basis of their noise levels and noise peaks. The noise level and noiseqpeaks shall be in accordance
with the permissible values given in Table 3.

NOTE Currently, the grease noise test according to the procedure of MQ for deep groove bll bearings
6202 is still under development/testing.

2) |The selected ball bearings shall be put in a cleaning tank (maximum of 3 layers ond above the
other). Filtered solvent shall then be poured over and;.as a first step, cleaning shall be tarried out
with a bristle brush.

3) [Contaminated solvent is to be drained.

4) |Pour fresh solvent to completely wash ovepthe bearing, cover cleaning tank and let it rest for at
least 8 h (e.g. overnight).

5) |The contaminated solvent shall be drained.

6) |Pour fresh filtered solvent ovef. _the bearing, cover the cleaning tank and swivel (backjand forth)
with a gripper in the cleaning tank.

7) |Steps 5) and 6) shall berepeated twice.

8) |The solvent shall be'drained. The bearings shall be sprayed individually with fresh filtefed solvent
from the squirt bottle.

9) |Bearings shallvbe laid in a cleaning tank. Filtered ethanol shall be poured over untfl they are
fully imméysed. A gripper shall then be used to agitate and flush them back and forth[in an axial
directien,

10)|Ethanol shall be drained.

11) -Steps 9)and t0)shatt be repeated twice.

12) The bearings shall be individually picked and sprayed with ethanol and then dried for 20 min at
100 °C. The bearings shall also be cooled down in a desiccator under venting (about 15 min). The
dry bearings shall then be processed immediately according to step 13).

13) The preservative coating (8 pum up to 12 pm thickness) shall be applied by dipping in a dispersion,
consisting of 20 % volume test oil and 80 % volume n-pentane. Then the dispersant shall be removed
in a desiccator for 2 h by help of vacuum. The bearings shall be laid on clean wire or plastic mesh.
The test bearing can be stored at room temperature and protected from dust (e.g. in a desiccator)
for 2 weeks before testing.

As a test oil, a pure poly-alpha-olefin oil with a viscosity of v, = 11 mm?2:s~1 shall be used.
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B.2 Greasing
Greasing shall be performed as follows:

1) The test bearing shall be greased with a hand-held grease dispensing device on the side face
opposite to the marking side (side of the test unit). The first two turns of the newly injected grease
shall be discarded. The amount of grease shall be approximately 0,37 cm3 (55 % to 60 % of the free
volume in the bearing, for greases with a density 0,9 gcm=3 equal to 0,33 g + 0,02 g). The grease
shall not protrude over the bearing side faces and shall pass between all cage pockets around
the raceway of the outer ring to the marking side. Any protruding grease shall be planed into the
beari

Alternptively, also a semi-automatic grease dispenser — with a locking device for reaching|the
targetfgrease quantity — can be used. Here, the first two dosages shall not be used.

2) Beforelany change of grease, the grease from the head and cylinder of the grease dispensing deyice
shall flrst be removed coarsely with the help of a grease spatula and a brush with solvent. Then
the head and cylinder of the grease dispensing device shall be cleaned for 3 mih.with solvent i an
ultras¢nic bath and afterwards blown dry with compressed air.

3) Incasq of greases with fluorinated oil, silicone oil, poly-phenyl ether or,pelyglycol, the test bearings
shall he numbered by a permanent metal marker in the order of~measurement and shall be
washef. Next, they shall be preserved (1 pm to 2 pm petroleum), The application shall be don¢ by
a disp¢rsion with 3 % pure petroleum and 97 % n-pentane by-yolume. If necessary, a compatjible
grease dispersion may also be applied as preservation or drylubricant.
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