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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 proce@lures 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 neededfor
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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5 drawn to the possibility that some of the elements of this document may, be the subjec
ts. ISO shall not be held responsible for identifying any or all such patént'rights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
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For an explanation on the voluntary nature of standards, the . meaning of ISO specific terms
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World Trad
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Introduction

Vibration in rotating rolling bearings can be of importance as an operating characteristic of such

bea

rings. The vibration can affect the performance of the mechanical system incorporating the bearing

and can result in audible noise when the vibration is transmitted to the environment in which the
mechanical system operates, can lead to damages, and can even create health problems.

Vibration of rotating rolling bearings is a complex physical phenomenon dependent on the conditions
of operation. Measuring the vibration of an individual bearing under a certain set of conditions does

not
bec
Sys
the
ope

necessarily characterize the vibration under a different set of conditions or when the bearing
bmes part of a larger assembly. Assessment of the audible sound generated by the mechanical
em incorporating the bearing is further complicated by the influence of the interface ronditions,
location and orientation of the sensing device, and the acoustical environment incwhiich [the system
rates. Assessment of airborne noise that, for the purpose of ISO 15242 (all patts), can |be defined

as gdny disagreeable and undesired sound, is further complicated by the subjectivie nature of the terms
disdgreeable and undesired. Structure-borne vibration can be considered the driving mechanism that

ulti
the
par

Vib

ately results in the generation of airborne noise. Only selected methods for the measprement of
structure-borne vibration of rotating rolling bearings are addressed in the current edition of all
Es of SO 15242.

Fation of rotating rolling bearings can be assessed by a numbér of means using varioyis types of

tramsducers and measurement conditions. No simple set of-values characterizing the vjibration of

ab

paring is adequate for the evaluation of the vibratory(performance in all possible applications.

Ultimately, a knowledge of the type of bearing, its application and the purpose of th¢ vibration
megsurement (e.g. as a manufacturing process diagnostie or an assessment of the product] quality) is

req

ired to select the most suitable method for measuring. The field of application for stgndards on

beafring vibration is, therefore, not universal. However, certain methods have established a wjide enough

levgl of application to be considered as standard;methods.

Thi

5 document serves to define the detailedymethod for assessing vibration of single-row gnd double-

row radial cylindrical roller bearings with cylindrical bore and outside surface on a measuring device.
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Rolling bearings — Measuring methods for vibration —

Part 4:
Radial cylindrical roller bearings with cylindrical bore and
outside surface

1

Thi
roll

Thd
con
und

ISO
Par

ISO
ISO
ISO
ISO

For
and|

ISO

Scope

5 document specifies vibration measuring methods for single-row and double-row radial

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

286-2, Geometrical product specifications (GPS) — ISOcode system for tolerances on lin¢
E 2: Tables of standard tolerance classes and limit deviations for holes and shafts

1132-1, Rolling bearings — Tolerances — Part 1:*Terms and definitions

2041, Mechanical vibration, shock and condition monitoring — Vocabulary

5593, Rolling bearings — Vocabulary

15242-1:2015, Rolling bearings —="Measuring methods for vibration — Part 1: Fundamenta

Terms and definitions

the purposes of thissdocument, the terms and definitions given in 1SO 1132-1, ISO 204
1SO 15242-1 apply«

and [EC maintainterminological databases for use in standardization at the following aq

[EC Electropedia: available at http://www.electropedia.org/

ISO Quline browsing platform: available at http://www.iso.org/obp

cylindrical

er bearings with cylindrical bore and outside surface, under established measurement c¢nditions.

Pir content
pplies. For
[s) applies.

ar sizes —

[, ISO 5593

dresses:

4

4.1

Measurement process

Rotational frequency

The default rotational frequency shall be 1 800 min-1 (30 s-1) for bearings with outside diameter up to
100 mm and 900 min-1 (15 s-1) for outside diameters larger than 100 mm up to 200 mm. The tolerance

shall be J_“% % of the nominal rotational frequency.

Other rotational frequencies and tolerances may be used by agreement between the manufacturer and
the customer; e.g. it may be necessary to use a higher rotational frequency for bearings in the smaller-
size range in order to obtain an adequate vibration signal. Conversely, it may be necessary to use a lower
rotational frequency for bearings in the larger size range to avoid possible roller and raceway damage.

© IS0 2017 - All rights reserved
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4.2 Bearingradial and axial loads

The bearing load shall be in the radial direction with default values as specified in Table 1.

Other radial loads and tolerances may be used by agreement between the manufacturer and the
customer, e.g. depending on bearing design, rotational frequency and lubricant used. It may be
necessary to use a higher load to prevent roller/raceway slip, or a lower load to avoid possible roller, rib
and raceway damage.

For bearings capable of taking axial load, an axial load of up to 30 N shall be applied on the outer ring to
ensure a stable operation.

The metho

d of applying the radial and axial loads is described in 6.3.3.

NOTE Default values for radial loads are resultant values. Actual values depend on load angle used

Figure 3).

Table 1 — Default values for bearing radial load

(see

Single-row radial cylindrical

Double-row radial cylindrical

Bearing outside diameter
D roller bearings roller bearings
Default values for bearing'radial load
> < min. max. min. max.
mm N N
30 50 135 165 165 195
50 70 165 195 225 275
70 100 225 275 315 385
100 140 315 385 430 520
140 170 430 520 565 685
170 200 565 685 720 880
5 Measurement and evaluation methods

5.1 Phys

The defaul
radial dire

5.2 Fred

jical quantity measured

[ physical quantity.te’be measured is root mean square vibration velocity, vims (Lm/s), in|

ction.

uency domain

The vibration yeloc¢ity shall be analysed in one or more bands with default frequency ranges as speci

in Table 2.

the

fied

Other frequency ranges may be considered by agreement between the manufacturer and the customer
in those instances where specific ranges have greater importance to successful operation of the bearing.
Commonly used examples are listed in Table 3.

Changing the frequency of rotation should always come along with a proportional change of the filter
frequencies and acceptance limits and minimum measuring time. Examples are given in Table 3.

Narrow band spectral analysis of the vibration signal may be considered as a supplementary option.

© ISO 2017 - All rights reserved
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Table 2 — Default frequency ranges

Rotational frequency Low band (L) | Medium band (M) | High band (H)
Nominal band frequencies
nominal min. max. fiow | fupp fiow | Jfupp fiow | JSupp
min-1 Hz Hz Hz
900 882 909 25 150 150 900 900 5000
1800 1764 1818 50 300 300 1800 1800 10 000
I'able 5 — EXamples ol Irequency ranges ior non-default rotational Irequencies
Rotational frequency Low band (L) | Medium band (M) | High band (H)
Nominal band frequencies
n¢minal min. max. flow | Supp flow | Supp flow | Supp
min-1 Hz Hz HE.
3600 3528 3636 100 600 600 3600 3600 20000
7002 686 707 20 120 120 700 700 4000

In case of 700 min-1, cut-off frequencies are rounded (not according to exact'relation of the rotational freq

uency).

5.3
Det

and|
eva

5.4
Sing

applied in a radial direction on the stationary ring and perpendicular to the inner ring ax
| may be necessary to ensure stable operation. If the axial load is used, it is applied frojm one side

load
of t
rep

In ¢

For
ang]

For
wit

Med

Measurement of pulses and spikes

bction of pulses or spikes in the time domain velocity signal, usually due to surfe
or contamination in the measured bearing, may be considered as a supplementary opti
uation methods exist.

Measurement

rle-row and double-row radial cylindrieal roller bearings shall be measured with the

he stationary ring. For double-row radial cylindrical roller bearings, the measurement
pated, if the design allows,{vith the axial load on the other side of the stationary ring.

ase of two inner or outerrings, they need to be clamped together to ensure repeatability]

diagnostic purposes, performing multiple measurements with the stationary ring i
ular positions relative to the transducer is appropriate.

acceptancepfthe bearing, the highest vibration reading for the appropriate frequency b3
hin the limits mutually agreed between the manufacturer and the customer.

surement duration shall be in accordance with ISO 15242-1:2015, 6.5.

ce defects
bn. Various

radial load
s. An axial

should be

h different

nd shall be

6

6.1

6.1.

Conditions for measurement
Bearing conditions for measurement

1 Prelubricated bearings

Prelubricated (greased, oiled or solid lubricated) bearings, including sealed and shielded types, shall be
measured in the as-delivered condition.

©IS
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6.1.2 Non-prelubricated bearings

Since contamination affects vibration, the bearings shall be effectively cleaned, taking care not to
introduce contamination or other sources of vibration.

NOTE

necessary to remove the preservative.

Some preservatives meet the lubrication requirements for vibration measuring. In this case, it is not

Non-prelubricated bearings shall be adequately lubricated with fine filtered oil, typically having a
kinematic viscosity in the range of 10 mmZ2/s to 100 mmZ2/s, appropriate to bearing type and size.

The lubric

Ation e acnndiien chall sl dn copan b i g 1 0 aohinua hormoagananic il

lubricant W

6.2 Con

fithin the bearing.

litions of the measurement environment

The bearinlgs shall be measured in an environment that does not influence the bearing\wibration.

6.3 Con

litions for the measurement device

6.3.1 Sti

The spindle (including the mandrel) used to hold and drive the beafing shall be so constructed t
except for fransmission of rotary motion, it represents a rigid reference system for the rotating 3

The trans
frequency

6.3.2 Lo

The loadin,
ring essen{
type, as lor

6.3.3 M3

A constant

fness of the spindle/mandrel arrangement

ission of vibration between the spindle/mandrel arrangement and the bearing in
pand used shall be negligible by comparison to the velocities measured.

pding mechanism

E system used to apply load to the measured ring shall be so constructed that it leaves
ially free to vibrate in all radial, axialjahgular or flexural modes according to the beaf

1g as it allows normal bearing operations.

ignitude and alignment of the external load applied to the bearing

load, if appllicable, shall be applied te'the stationary ring.

The distor

negligible in comparison te the inherent geometrical accuracy of the measured bearing.

The positic
The direct|
spindle axi

n of the externally applied radial load shall coincide with the middle of the outer ring wi
on of thie externally applied radial load shall coincide with the axis perpendicular to
s of raotation. The position and the direction shall be within the limits given in Figure 1

Table 4. Thle measurement shall be as described in Annex A.

external radial load of the tmagnitude specified in 4.2 together with the recommended 4

L Hion of th
rHen-precedureshallHnclude somerunning-into-achieve homogenesus—distributien-eh the

hat,
Xis.
the

the
ng

—

xial

Lion of the bearing Tings, caused by contact with elements of the mechanical unit, shalll be

th.
the
and

The position and direction of the externally applied axial load shall coincide with the spindle axis of
rotation within the limits given in Figure 2 and Table 5. The measurement shall be as described in

Annex B.
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Key

T4

In any direction.

Figure 1 — Radial load direction deviation in relation to direction and axial pos

ble 4 — Values for radial load direction deviation in relation to direction and axial

Axial deviation |Angular deviation from
Outer ring width from the middle of | the axis perpendicular
the outer ring width| to the spindle axis
C H» B2
> < max. max.
mam mm °
10 20 0,3
20 40 0,5 1
40 70 1

tion

position

© IS0 2017 - All rights reserved
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Key

HC

a  Axis of pxternally applied axial load.
b Axis of pearing inner ring rotation.
¢ Radial gnd angular deviation of axis of applied axial load from axis of bearing inner ring'rotation (see Tabl]

9%
U1
—

Figure 2 — Axial load axis deviation in relation to axis of bearing inner ring rotation

Table 5 + Values for axial load axis deviation in relation to axis of bearing inner ring rotatipn

Bearing outside Radial deviation Angular deviation
diameter from axis of bearing{) from axis of bearing
D inner ring rotation inner ring rotation
H B
> < max: max.
mm mm °
30 50 0,4
50 70 0,6
70 100 0,8
0,5
100 140 1,6
140 170 2,0
170 200 2,5

6.3.4 Lofation of theAransducer and direction of measurement

The transducer shallbe placed and orientated as follows:

Default axial locatlon On the surface of the stationary ring in the plane correspondlng to the migdle

manufacturer shall supply this data.

Alternative axial location: On the surface of the stationary ring in the plane corresponding to the
middle of the stationary ring (for stationary outer ring, see Figure 4).

Default angular location: On the surface of the stationary ring in the plane corresponding to the
direction of the resultant radial load (for stationary outer ring, see Figure 3).

The radial loads shall be applied in a manner that can be resolved into a single radial load as shown in
Table 1.

6 © IS0 2017 - All rights reserved
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a,b a,b ab
g Jt—-c J&—oc ¢——C
1 IR N L - |4 c—>
c—P c—P
c—» c—> A
1 T c >

a  |Transducer location and direction.

b ] Applied radial load.

¢ |Axial load (if any) direction.

d  [Resultant of applied radial loads (see Table 1).

NOTE Other rib configurations can be measured in a manner agreed between manufacturer and customer.

Figure 3 — Vibration measurement — Default transducer location

© IS0 2017 - All rights reserved 7
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a,b

c—P

Key

a  Transd
b Applied
¢ Axiallo

Once the ty
as follows:

Axial locat
— Forou
— Forou

Angular lo

c——P

B

Icer location and direction.
radial load.
ad (if any) direction.

Figure 4 — Vibration meastirement — Alternative transducer location

ansducer position is detefmined, the maximum permissible axial and angular deviations|are

on:
[side diameterrD)< 70 mm: +0,5 mm.
Fside diameter D > 70 mm: +1,0 mm.

Cation;

— Forall

outside diameters: +5°.

Direction:
not exceed

Perpendicular to the axis of rotation (see Figure 5). The deviation from a radial axis shall
5°in any direction.
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