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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 on the meaning of ISO specific terms and expressions related to conformity 
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical 
Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 6, Paper, board and pulps.

This third edition cancels and replaces the second edition (ISO 11093-5:2009), of which it constitutes a 
minor revision. It also incorporates the Technical Corrigendum ISO 11093-5:2009/Cor.1:2010.

ISO 11093 consists of the following parts, under the general title Paper and board — Testing of cores:

—	 Part 1: Sampling

—	 Part 2: Conditioning of test samples

—	 Part 3: Determination of moisture content using the oven drying method

—	 Part 4: Measurement of dimensions

—	 Part 5: Determination of characteristics of concentric rotation

—	 Part 6: Determination of bending strength by the three-point method

—	 Part 7: Determination of flexural modulus by the three-point method

—	 Part 8: Determination of natural frequency and flexural modulus by experimental modal analysis

—	 Part 9: Determination of flat crush resistance
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Paper and board — Testing of cores —

Part 5: 
Determination of characteristics of concentric rotation

1	 Scope

This part of ISO 11093 specifies a method for determining the characteristics of concentric rotation of 
cylindrical board cores which meet the following criteria:

—	 minimum wall thickness: 5 mm;

—	 minimum external diameter: 60 mm;

—	 maximum sample length: 3 200 mm.

2	 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies.

ISO 11093–1, Paper and board — Testing of cores — Part 1: Sampling

ISO 11093–2, Paper and board — Testing of cores — Part 2: Conditioning of test samples

3	 Principles

3.1	 Determination of roundness deviation (fR) by three-point measurement

Measurement between three points in a plane perpendicular to the core axis where two points are 
fixed in predetermined positions and the third moves in the direction of the measurement.

3.2	 Determination of the straightness deviation (fS) by five-point measurement

Measurement between five points in planes perpendicular to the core axis where four measuring points 
are fixed in pairs in predetermined positions in two planes perpendicular to the core axis, and the fifth 
in a central plane perpendicular to the core axis moves in the direction of the measurement.

4	 Apparatus

The apparatus, shown in Figure 1, consists of two supports (2), a rack (1), and two measuring heads (4 
and 5). Each support consists of two free rotating support rollers mounted side by side (3) where the 
distance between the two can be adjusted. The diameter of each roller shall be (85 ± 1) mm and the 
width shall be (19 ± 1) mm. For example, a 6209 roller bearing can be used.

Each measuring head consists of a flat foot with a diameter of 10  mm, a rod which transmits the 
vertical movement of the foot to a dial gauge and a dial gauge graduated in 0,01 mm, accurate to at least 
0,005 mm. The load exerted by each measuring foot on the test piece is approximately 1,2 N. One of 
the measuring heads (4) is fixed directly above the mid-point between one pair of support rollers. The 
other measuring head (5) is moveable parallel to the rack.

© ISO 2016 – All rights reserved� 1
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Figure 1 — Schematic representation of the apparatus

5	 Preparation of test pieces

5.1	 Sampling

Sampling shall be carried out in accordance with ISO 11093-1.

5.2	 Test pieces

For cores less than 3 200 mm long, the complete undamaged core shall be tested.

For cores more than 3 200 mm long, a test piece from 1 200 mm to 3 200 mm long shall be cut. If there 
is an obvious difference in warpage between various positions of the long core, the test piece shall be 
taken from where the warpage is greatest.

5.3	 Conditioning of test pieces

The test pieces shall be conditioned in accordance with ISO 11093-2.

﻿
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6	 Measuring procedure

6.1	 General

Measuring shall be carried out in a standard atmosphere identical to that used for the conditioning 
(see 5.3). The measuring heads shall not produce any measurable deformation of the test piece 
during measuring.

6.2	 Positioning of the support

Adjust the distance between the two support rollers within each pair so that the tangents to the lines 
of the support of the core form an angle of 120° ± 5°. Adjust the distance between the inner faces of the 
two pairs of support rollers to the core length less (200 ± 10) mm. This is the test length. Position the 
core centrally on the support rollers.

6.3	 Measuring of roundness deviation

Place the foot of the fixed measuring head in contact with the core so that it is centrally located with 
respect to the core axis and the line between the support-roller pair to an accuracy of ±1 mm. Rotate the 
core through 360° and record the highest and lowest readings of the gauge to an accuracy of ±0,01 mm. 
The difference between the two readings is the individual value for the roundness deviation  ( fR), 
expressed in millimetres.

6.4	 Measuring of straightness deviation

6.4.1	 Straightness deviation

Place the foot of the moveable measuring head in contact with the core so that it is centrally located with 
respect to the core axis at a point half-way between the two support-roller pairs. The measuring head 
placed at the half-way point is located with an accuracy of ±1 mm. Rotate the core through 360° and 
record the highest and lowest readings of the gauge to an accuracy of ±0,01 mm. Record the difference 
between the two readings. The straightness deviation  ( fS) is half of this measured difference  (x), 
determined with an accuracy of ±0,01 mm, as given in Formula (1):

f x
S
=
2

	 (1)

where

fS is the straightness deviation, in mm;

x is the measured difference, in mm.

6.4.2	 Precision of the measurement system

Provided that the rack has the stiffness needed, the precision of the measurement system is sufficient 
for cores which have a straightness deviation ≥0,3 mm/m.

﻿
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To obtain comparable values for paper cores of different (support) lengths, the following conversion to 
millimetres per metre (mm/m), as given in Formula (2), shall be made:

f
f

lS

S' =
×1000

	 (2)

where

fS
' is the straightness deviation, in mm/m;

fS is the straightness deviation, in mm [see Formula (1) in 6.4.1];

l is the distance between supports (inner measurement), in mm.

7	 Calculation

Calculate the mean and standard deviation for the roundness deviation and straightness deviation to 
the nearest 0,01 mm.

8	 Test report

The test report shall include the following information:

a)	 reference to this part of ISO 11093, i.e. ISO 11093–5;

b)	 type and designation of the cores tested;

c)	 place and date of sampling;

d)	 place and date of test;

e)	 number of test pieces;

f)	 core length;

g)	 test length;

h)	 mean and standard deviation of the roundness deviation ( fR);

i)	 mean and standard deviation of the straightness deviation ( fS);

j)	 date and signature;

k)	 any deviation from this part of ISO 11093 that might have affected the results.

﻿

4� © ISO 2016 – All rights reserved



BS ISO 11093-5:2016



BS ISO 11093-5:2016

﻿

ISO 11093-5:2016(E)
﻿

© ISO 2016 – All rights reserved

ICS 85.060
Price based on 4 pages



This page deliberately left blank



BSI is the national body responsible for preparing British Standards and other 
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization 
products are published by BSI Standards Limited.

British Standards Institution (BSI)

BSI Group Headquarters

389 Chiswick High Road London W4 4AL UK

About us
We bring together business, industry, government, consumers, innovators 
and others to shape their combined experience and expertise into standards 
-based solutions.

The knowledge embodied in our standards has been carefully assembled in 
a dependable format and refined through our open consultation process. 
Organizations of all sizes and across all sectors choose standards to help 
them achieve their goals.

Information on standards
We can provide you with the knowledge that your organization needs 
to succeed. Find out more about British Standards by visiting our website at 
bsigroup.com/standards or contacting our Customer Services team or 
Knowledge Centre.

Buying standards
You can buy and download PDF versions of BSI publications, including British 
and adopted European and international standards, through our website at 
bsigroup.com/shop, where hard copies can also be purchased. 

If you need international and foreign standards from other Standards Development 
Organizations, hard copies can be ordered from our Customer Services team.

Subscriptions
Our range of subscription services are designed to make using standards 
easier for you. For further information on our subscription products go to 
bsigroup.com/subscriptions.

With British Standards Online (BSOL) you’ll have instant access to over 55,000 
British and adopted European and international standards from your desktop. 
It’s available 24/7 and is refreshed daily so you’ll always be up to date. 

You can keep in touch with standards developments and receive substantial 
discounts on the purchase price of standards, both in single copy and subscription 
format, by becoming a BSI Subscribing Member. 

PLUS is an updating service exclusive to BSI Subscribing Members. You will 
automatically receive the latest hard copy of your standards when they’re 
revised or replaced. 

To find out more about becoming a BSI Subscribing Member and the benefits 
of membership, please visit bsigroup.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards 
publications on your intranet. Licences can cover as few or as many users as you 
wish. With updates supplied as soon as they’re available, you can be sure your 
documentation is current. For further information, email bsmusales@bsigroup.com.

Revisions
Our British Standards and other publications are updated by amendment or revision. 

We continually improve the quality of our products and services to benefit your 
business. If you find an inaccuracy or ambiguity within a British Standard or other 
BSI publication please inform the Knowledge Centre.

Copyright
All the data, software and documentation set out in all British Standards and 
other BSI publications are the property of and copyrighted by BSI, or some person 
or entity that owns copyright in the information used (such as the international 
standardization bodies) and has formally licensed such information to BSI for 
commercial publication and use. Except as permitted under the Copyright, Designs 
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system 
or transmitted in any form or by any means – electronic, photocopying, recording 
or otherwise – without prior written permission from BSI. Details and advice can 
be obtained from the Copyright & Licensing Department.

Useful Contacts:
Customer Services
Tel: +44 845 086 9001
Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

www.bsigroup.com/standards
www.bsigroup.com/shop
www.bsigroup.com/shop
www.bsigroup.com/subscriptions

	Foreword
	1	Scope
	2	Normative references
	3	Principles
	3.1	Determination of roundness deviation (fR) by three-point measurement
	3.2	Determination of the straightness deviation (fS) by five-point measurement
	4	Apparatus
	5	Preparation of test pieces
	5.1	Sampling
	5.2	Test pieces
	5.3	Conditioning of test pieces
	6	Measuring procedure
	6.1	General
	6.2	Positioning of the support
	6.3	Measuring of roundness deviation
	6.4	Measuring of straightness deviation
	6.4.1	Straightness deviation
	6.4.2	Precision of the measurement system
	7	Calculation
	8	Test report

