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

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www​.iso​.org/​patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www​.iso​.org/​
iso/​foreword​.html.

This document was prepared by Technical Committee ISO/TC 4, Rolling bearings.

A list of all parts in the ISO 21250 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www​.iso​.org/​members​.html.
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Introduction

The rolling bearing life theory emphasizes the use of pure and homogeneous lubricants as essential for 
a long bearing service life. The lubrication of rolling bearings is described in several national standards. 
The GfT worksheet 3[4] 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 in accordance with this document allows the grease manufacturers 
to develop low-noise lubricants with better damping properties. This document can also support the 
rolling bearing manufacturers and end-users in the selection of low-noise grease with better damping 
properties.

This document covers requirements for the testing assembly and the test machine of method NQ to 
determine and assess the noise characteristics of rolling bearing grease jointly with ISO  21250-1, 
ISO 21250-2 and ISO 21250-3.

﻿

© ISO 2020 – All rights reserved� v

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 21

25
0-4

:20
20

https://standardsiso.com/api/?name=2e81c184d6babf1f7f69d14c3008bac9


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 21

25
0-4

:20
20

https://standardsiso.com/api/?name=2e81c184d6babf1f7f69d14c3008bac9


﻿

Rolling bearings — Noise testing of rolling bearing 
greases —

Part 4: 
Test and evaluation method NQ

1	 Scope

This document specifies the testing and evaluation method of rolling bearing grease noise in accordance 
with the method NQ.

2	 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 492, Rolling bearings — Radial bearings — Geometrical product specifications (GPS) and tolerance values

ISO 5593, Rolling bearings — Vocabulary

ISO 15242-1:2015, Rolling bearings — Measuring methods for vibration — Part 1: Fundamentals

ISO  15242-2:2015, Rolling bearings  — Measuring methods for vibration  — Part  2: Radial ball bearings 
with cylindrical bore and outside surface

ISO 21250-1:2020, Rolling bearings — Noise testing of rolling bearing greases — Part 1: Basic 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, ISO 21250-1 
and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

—	 IEC Electropedia: available at http://​www​.electropedia​.org/​

3.1
air bearing spindle
spindle supported by high accuracy air bearings

3.2
pre-loader
device for loading the test bearing

3.3
Anderon
unit that expresses the quantity of vibration (1 Anderon = 7,698 μm∙s−1)

INTERNATIONAL STANDARD� ISO 21250-4:2020(E)
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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 the 
subscripts contained in Table 2 apply.

Table 1 — Symbols and abbreviated terms

Symbol Unit Description
La — Low band (50 Hz to 300 Hz)
Ma — Medium band (300 Hz to 1 800 Hz)
Ha — High band (1 800 Hz to 10 000 Hz)

M&Hb — Medium band and high band (300 Hz to 10 000 Hz)
v µm∙s−1 Vibration velocity
n — Number of noise count

a	 These bands are used in vibration analysis in ISO  15242 series. However, this document does not consider these 
frequency ranges for grease noise testing and its analysis.
b	 It can be also used as subscript to indicate the related band.

Table 2 — Subscripts

Subscript-symbol Description
normal Normal value (of vibration velocity), greased bearing

pk Peak value
rms Root mean square

5	 Calculation method

5.1	 Signal processing

The signal detected by the transducer is amplified through a transformer. The amplified signal is 
subjected to an analysis of the M&H band, as shown in Figure 1.

Figure 1 — Example of block diagram

5.2	 Peak detection

The band-pass filtered signal is subjected to a rectifying process. To evaluate the performance of grease 
noise, the numbers of pulses shall be counted in four time intervals (3 s, 10 s, 30 s and 120 s) which 
exceed the threshold, as shown in Figure 2.
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Figure 2 — Example of the peak detection algorithm

Figure 3 shows an example of the bearing noise wave in a time domain.

When in operation, vibration (i.e. noise) is generated. The level of vibration made by low-noise bearing 
(increased dimensionally and running accuracy; preferably tolerance class 4 in accordance with 
ISO 492) is small enough and its level is shown as vM&H normal. If there are solid substances inside of the 
grease in the bearing, abnormal shock vibration (noise peak) occurs during operation. This peak value 
vM&H pk is experimentally four times of the vM&H normal value, as shown in Formula (1).

vM&H pk =4 � �⋅ vM&H normal	 (1)

Defining the peak value vM&H pk as the amplitude of the sinusoidal wave, the effective value vM&H rms and 
peak value vM&H pk of this wave can be calculated according to Formula (2):

vM&H rms = 1

2







⋅  vM&H pk	 (2)

The effective value vM&H rms is applied as the threshold to count these shock vibrations made by solid 
substances inside the grease.
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Key
1 sinusoidal wave    
2 shock vibration    
3 bearing noise wave    
4 vM&H normal    
5 vM&H rms
6 vM&H pk
A amplitude
t time

Figure 3 — Time domain signal of the bearing noise

6	 Test method NQ

6.1	 Measuring principle

For the application of this document, the measuring principle, test bearings and amount of greases, test 
load, spindle speed, signal recording and display of measuring results according to ISO 21250-1:2020, 
Clause 7, apply.

An example for a test machine is given in Annex A. The practical suggestions for calibration are given in 
Annex B.

6.2	 Testing procedure

a)	 Thoroughly clean the test bearing with organic solvent filtered through a 0,45 μm membrane filter. 
Clean the bearing while rotating it, without damaging the bearing. After the bearing is cleaned and 
dried, inject the specified amount of grease into the bearing. Use the grease-injected bearing in this 
noise test.

As this test machine takes running-in time into account, do not rotate the test bearing after test 
grease is injected.

b)	 Set the bearing properly to the test machine.

c)	 Apply axial test load (default: 29,4 N) to the bearing.

d)	 Turn on the measuring switch of the machine. The test machine automatically starts to count noise, 
after 1 s from the start of the rotation. The test machine automatically stops after the end of the 
measurement. The result of the noise count is printed out automatically.
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e)	 Ten noise test bearings are used to test one type of grease. Take grease noise from only one side of 
the 10 bearings and get the average of the 10 measurements, which is the number of noise count n 
for the tested grease.

7	 Evaluation of results

According to the output n of the results, grease noise can be classified according to Table 3.

Each grease noise class in Table 3 shall meet the criteria for determination shown in the same row.

Table 3 — Grease noise classes

Class
Number of noise count for each time interval

3 s 10 s 30 s 120 s
A n ≤ 10 n ≤ 25 n ≤ 35 n ≤ 50
B 10 < n ≤ 50 25 < n ≤ 65 35 < n ≤ 75 50 < n ≤ 100
C 50 < n ≤ 80 65 < n ≤ 150 75 < n ≤ 200 100 < n ≤ 250
D 80 < n 150 < n 200 < n 250 < n

﻿
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Annex A 
(informative) 

 
Test machine

A.1	 Test machine

This test machine quantitatively indicates bearing noise caused by solid substances in grease.

A testing bearing is mounted on the rotating shaft of an air bearing spindle and the inner ring of the 
bearing is rotated. At one point on the outer ring of the bearing, a transducer detects velocity amplitudes 
of radial vibration.

In the grease-noise mode, the number of pulse signals that exceeded the threshold level during the 
specified period are displayed. The results of these are printed out automatically.

The running noise of the bearing is taken up by a velocity-proportional transducer in the electronics as 
amplified signal. Transducer response and filter characteristics are specified in ISO 15242-1:2015, 6.4.

An example of test machine and components is shown in Figure A.1.
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Key
1 signal processing and display unit    
2 speaker    
3 peak counter (3 s, 10 s, 30 s, 120 s)    
4 built-in printer    
5 transducer
6 air bearing spindle
7 pre-loader
8 spindle operation panel
9 meter (L, M, H and M&H bands)

Figure A.1 — An example of test machine

A.2	 Main specifications of test machine

—	 Rotational frequency: 1 800 min−1 ( −2
1+  % speed deviation) and a rotation of the inner ring in one 

direction.

NOTE	 The lower speed limit is considered to be 1 764 min-1 and the upper speed limit 1 818 min−1

—	 Test load (axial): 15 N to 100 N.

﻿
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—	 Velocity-proportional transducer: moving-coil transducer.

A.3	 Main specifications of signal processing and display unit

—	 Frequency band: 300 Hz to 10 000 Hz

(same as the medium band and high band described in ISO 15242-2:2015, 5.2).

—	 Measuring range: 30,792 μm∙s−1 to 3 849 μm∙s−1 (equivalent to 4 Anderon to 500 Anderon).

—	 Counting time: 3 s, 10 s, 30 s and 120 s, Accuracy: ±1 %.

—	 Count range: 0 to 9 999.
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