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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 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[12] 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 dddition, grease noise testing in accordance with this document allows the grease maifjufacturers
to develop low-noise lubricants with better damping properties. This document canalso qupport the
rolling bearing manufacturers and end-users in the selection of low noise grease with'bett¢r damping
properties.

Thif document covers requirements for the testing assembly and the test machine of method BQ+
to determine and assess the noise characteristics of rolling bearing grease jointly with IS0 21250-1,
[SO[21250-3 and 1SO 21250-4.
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INTERNATIONAL STANDARD IS0 21250-2:2020(E)

Rolling bearings — Noise testing of rolling bearing
greases —

Part 2:
Test and evaluation method BQ+

1 (Scope

Thif document specifies the testing and evaluation method of rolling bearing grease noise in ficcordance
with the method BQ+.

2 |Normative references

The following documents are referred to in the text in such a wdy that some or all of their content
conptitutes requirements of this document. For dated referenees;”’only the edition cited dpplies. For
undated references, the latest edition of the referenced documeént (including any amendments) applies.

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

1S0|21250-1:2020, Rolling bearings — Noise testing of rolling bearing greases — Part 1: Basiq principles,
testing assembly and test machine

3 |Terms and definitions

For[the purposes of this document, the terms and definitions given in ISO 5593, ISO 15242-1, 150 21250-1
and| the following apply.

[SOJand IEC maintain terminglogical databases for use in standardization at the following addresses:

— |ISO Online browsing platform: available at https://www.iso.org/obp

— |IEC Electropediaravailable at http://www.electropedia.org/

3.1
sampling rate
sanjple rate

<signal ‘processing> frequency with which a continuous signal is sampled and converted into a time-

d]s rete Clgh:ll

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

3.2
peak reset
manual or automatic zeroizing of the peak detector

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, in addition to the symbols and abbreviated terms contained in
Table 1 and the subscripts contained in Table 2, apply.

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

Symbol/abbreviated term Unit Description

f Hz Frequency

FFT — Fast Fourier transform

GD — Grease damping

Ha — High-band, H-band (1 800 Hz to 10 000 Hz)
Lb — Low-band, L-band (50 Hz to 300 Hz)

M2 — Medium-band, M-band (300 Hz to 1 800 Hz)
v um-s~1  |Vibration velocity

a  Canbe dlso used as subscript to indicate the related band.

b The L-bjind is used in noise and vibration analysis in the [SO 15242 series. However, this document doges'not consfder
this frequenty range for grease noise testing and its analysis.

Table 2 — Subscripts

Subscript Description
BQ+ Method BQ+ according to this document
NL Noise level, average value (of vibration velocity)
ref Reference, ungreased bearing
rms Root mean square

5 Calculation method

5.1 Signal processing

The recorded time signal is transformed into a frequency signal via fast Fourier transform (FFT) pnd
is subjected to an analysis of the bands (L-; Mr and H-band; effective value/rms-value), as showh in

Figure 1.
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Key]
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f frequency
t time
FFT| fast Fourier transform

H H-band
L L-band
M M-band

Figure T — Signal transformation

5.2| Calculation of damping

Theg damping ability is to be-calculated according to Formulae (1) and (2).

M-Hand:
1% —v
_ "NLMref "NL M
GDyi po+ = v (1)
NL, M ref
H-bhand;
Vet Y
GDy gy = (2)

VNL, H ref

5.3 Calculation of peak values

The peak detection algorithm for processing of the input signal is shown in ISO 21250-1:2020,
Figure 1 a).

The flow chart for determining the peak values is shown in Figure 2.

© IS0 2020 - All rights reserved 3
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A 4

Reference measurement

Yes

Noise testing of bearing
One cycle according to Figure 3

The sampli

Figure 2 — Flow chart of grease noise assessing BQ+

ng rate of 25,6 kHz over a measurement period of 3,2's shall be applied.

6 Test method BQ+

6.1 Me

uring principle

10 measurements

Yes

Test more bearings
(default: four more bearings)

For the application of this document, the measuring principle, test bearings and amount of grease, ftest
load, spindlle speed, signal recording and‘display of measuring results according to ISO 21250-1:2020,

Clause 7, sk

lall apply.

An example of a test machine, the.test setup, electronic system and test reports is given in Annejk A.
endation for inserting) the amount of grease is given in Annex B and practical hints| for

A recomm
calibration

6.2 Test

The testing

are given in Annéx €.

ing procedure

r procedure is illustrated in Figure 3 and is defined in the key to Figure 3.
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test
give

Set testing
parameters |
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Add grease

Biow-out Rurr=im

5 Record

6 Standard: 10 measu

Quality rating

blow-out: this is to empty and clean the test bearing andcreate space for the next grease fill

add grease; dosage and pressure reduction: this provides for injecting a certain grease quantity oy
dosing unit to test bearing. Instructions for injecting the amount of grease are included in Annex B

running-in: after each dosage, the bearing shall'be run-in for a certain time (default: 10 s) to distri
grease in the bearing

peak reset shall be carried out before.the'next measurement
record peak: the highest peak valué recorded during the measurement time (default: 3,2 s) shall b

further measurements shall be carried out, until the specified number of measurements is done
(standard: 10 measurements-intotal)

Figure 3 — Graphical representation of a cycle

e cycles shall*be completed until the specified number of doses has been carried out

ing procedure, the recorded peak values shall be evaluated according to the quality 1
n in Clause 7.

rements

t of the

bute the

b registered

(standard:

loses in total). Further bearings (standard: five in total) shall be examined. After completing the

Qting scale

7

7.1

Evaluatiomof results

Rating scale

The GN (grease noise) scale in accordance with Table 3 can be used to assess the noise behaviour of the
lubricating grease.

© IS0 2020 - All rights reserved
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Table 3 — Grease noise classes — Rating scale

Grease noise class

GN scale Peak values Description
GN X Worse than a grease with noise class GN 1 |Contamination/particles cause damage on
(very dirty) the raceways and reduce the bearing life
GN 1 <40 pm - s71 (for > 95 % of all values)
(dirty)
GN 2 <20 um - s71 (for > 95 % of all values) Impurities/particles can lead to damage on
. -1 0, t}lC I dLCVVCly D, VV}IiL}l vV l}} I'cS u}t ill
(loud) <40 pm - s7L (for > 98 % of all values) increased bearing noise
i 3 <10 um - s71 (for > 95 % of all values) Impurities/particles cause an audible
<20 um - s-1 (for > 98 % of all values) bearing noise; there is, however; né
(pure)clean) damage to the raceways.
<40 pm - s71 (for all values)

G 4
(quiet{silent)

<5 um - s71 (for > 95 % of all values)
<10 pm - s (for > 98 % of all values)

<20 pum - s71 (for all values)

High purity and only a'small number of
impurities/particles are present; individual
noise peaks can,stillbe measured

7.2 Damping ability

The dampi]zg ability of the grease in the M-band GD\ g, shall bé.calculated according to Formulg (1)
ping ability of the grease in the H-band GDy, g, shallbe calculated according to Formulal(2).

and the da

© 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

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.

dings and

test machine is usually a semi-automatic machine for use in laboratories and can consist of the

wing units (see Figure A.1):
personal computer (PC);
input and output devices;
storage space for tools;
calibration device;

printer;

electronics;

pneumatic.and test mechanics.

It should contain the following additional components:

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

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

© IS0 2020 - All rights reserved
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screen
electrofpic control cabinet
keyboafd

cabinet{for tools, printer and calibration device

grease flosing unit

1

2

3

4

5 test mechanics
6

7  control[panel
8

cabinet{for electrical, mechanical and pneumatic unit

Figure A.1 — Example of a test machine

A.2 Testsetup

The test bearing shall be pushed onto a mandrel firmly connected with the spindle. The axial load shall
be applied via an adapter onto the outer ring.

The adapter can contain an intake for the grease as well as an inlet for compressed air to blow out the
grease. An example is shown in Figure A.2.

8 © IS0 2020 - All rights reserved
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Key

1 |grease

2 |sensor

3 |spindle

4 |grease container
5 |compressed air
6 |axial load

%\% Figure A.2 — Example of the test mechanism
A.3 Elec Yfic system

The m‘erl‘fing electronic system can consist of the components described in Figure A.3.

o)

© IS0 2020 - All rights reserved 9
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Key
1  industrjal PC with adequate performance; data acquisiti&@ard: AD-converter, signal processor, antialiasing-filter
2 (two) spnsor connections

xO
3 loudspgaker N~
4  inputs gnd outputs for machine control (retjﬂg’w)

Figure A.iﬁxample of measuring electronics

O
O.
O

The outpuf of the resu @n be visualized by

— lists, ap show%{@‘gi'gure A4 a),

— graphy, asQWn in Figure A.4 b) or

A.4 Testreports

— bar chartsasshewninFigures A4-e)and-3-

10 © IS0 2020 - All rights reserved
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Annex B
(informative)

Recommendation for inserting the amount of grease

B.1 General

The greas{sample should be fed with a syringe and a hose of the dosing unit. The design and exeeu

of the syri
proportion

ge and hose (material hardness) have a significant impact on the performance of'the sp¢

al dosing unit and that of the dispensing unit quantity, especially for viscous greases.

B.2 Syringe

Disposable
shown in H

B.3 Hos

Hoses made of polyethylene (PE) with 4 mm diameter and 1 mm wall thickness should be used. H

ends of the
foreclosed

syringes should be used with a volume of 10 ml and with silicone ruibber ring. An examp
igure B.1. The syringe should only be used once.

10m wer mmcssz10-R
€2009-01 Q)
B\

S
N

T SRt |
e

P ==

Figure B.1 — Recommended syringe

c

Fion
led_

eis

oth

hose should be shortened to 2 cm to ensure that possible contamination in the hose can be

The hose interface shall be free of burrs and adhering (plastic) chips.

B.4 Specimen collection — Syringe filling

The syringe and hose can simply be connected; see Figure B.2.

12

Figure B.2 — Syringe and hose in the assembled state

© IS0 2020 - All rights reserved
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It is advisable to fill the syringe by vacuum suction. Air bubbles are not permitted in the syringe under

any circumstance (see Figure B.3), as this would affect the dosage and the noise signal.

| Air Bubbles

The top layer of the grease in the grease container shall be skimmed off.(see Figure B.4) to ¢
no {mpurities affect the noise test. Figures B.5 and B.6 show how,the/syringe filling shou
Figlire B.7 shows an alternative method of filling the syringe with the help of a (clean) spatu

I WRONG !!

Figure B.3 — Invalid sample with bubbles

ensure that
d be done.
a.

Figure B.5 — Filling the syringe with the help of vacuum, here generated by a larger syringe

© IS0 2020 - All rights reserved
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