INTERNATIONAL
STANDARD 1

ISO
5341

First edition
2014-12-01

Graphic technology — Method fi
radius determination of printin
cylinders

Technologie graphique — Méthode de mesure du rayon d
d’impression

DI
5

p cylindres

-_— Reference number
=) — 1SO 15341:2014(E)

© IS0 2014


https://standardsiso.com/api/?name=7432a4956af90b0fabfb20346d6659c4

ISO 15341:2014(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2014
All rights reserved. Unless otherwise specified, 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

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122 749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=7432a4956af90b0fabfb20346d6659c4

ISO 15341:2014(E)

Contents Page
FFOT@WOTM ........oocccceee o858 iv
IIUETOQUICEION. ...t \%
1 SCOPIC ...t 1
2 NOITNATIVE TEECI@INCES ..........ccccocovviveieoesie st 1
3 Terms, definitions, ANd SYMBOLS ... 1
3.1 Terms and definitions
3.2 Sylll‘UUib ..............................................................................................................................................................................
4 MeASUIEMENTt A@VICE .......ccccocoovvivrrioriininsiiessssesssssssssssssssssssssssessssssssssessssssssessssssssssesssses i S 2
4.1 200 0 00§ ) =SOSR 4 =) IO 2
42 APPATATUS .o e e 3
4.3 Material .3
4.4 Dimensions of critical functional Parts.......... B 4
4.5 55T (o7 o) oSO oo SO SR 4
4.6 (OF=1 11 o) g7 U 7o) T /0 0 ) OO ST.6 WosSSRS RN IS 5
5 TESEPIOCEAUIE ... et
5.1 Calibration
5.2 General measurement CONAITIONS ... Sl 6
5.3 Preliminary Preparation ... A e e 6
5.4 MEASUTEIMENT......oooooooooiiiireeneeeeeeeeessssssssssssssssseeeesssss GO st sssssssssssssssssessss s s 6
6 TeSTI@POTTINE ... N e
6.1 Required information
6.2 Optional iNfOrMAtION ..o i
Anne¢x A (normative) Device for measuringmid-web flexography sleeves...............fee 8
Annex B (informative) Device for measuring mid-web flexography sleeves —

TeChNICAl AFAWIIIES ... e | e 10

© 1S0O 2014 - All rights reserved iii


https://standardsiso.com/api/?name=7432a4956af90b0fabfb20346d6659c4

ISO 15341:2014(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.
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on the ISO list of patent declarations received (see www.iso.org/patents).
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The commitftee responsible for this document is I[SO/TC 130, Graphic technology.
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Introduction

Although the external radius of the cylinders used in offset presses is fixed by the design of the printing
press, there are applications in flexography and gravure printing where the diameter of individual
cylinders is critical for the final result and has to be determined. This International Standard provides a
recommended device and procedure to accomplish such measurements.

The body of this International Standard describes the operational principles and general requirements,
including all relevant parameters necessary for the functional design. Different areas of application
are covered in different annexes. For each particular application, a normative annex contains the set
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utilized in the creation of a suitable device. Functional variables are defined in the
national Standard and the aims and tolerances for each targeted applicationCare
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lard hand-held micrometers have traditionally been used for checkingyand dete
s of printing cylinders. Because the micrometer positioning on a cylinder surface
ed out by a human operator, problems with poor repeatability, low precision, and wez
e measurements have been reported. The test method and subseguent device(s) desd
ent International Standard represent a cost-efficient, reliable, arid operator-independg
'mining the radius of printing cylinders.

hormative annex included in this International Standdrd“defines a particular meth
uring the external radius of flexographic printing sleeves and the informative ann
ince for the physical design of the instrument.

es are the structural, mechanical, and dimensional base of a printing forme for d
ing methods. Flexographic printing plates are assembled/mounted on the surface o
e a printing forme. Dimensional variations of a sleeve radius can lead to length vari:
ed matter that can have a direct impact’on the final appearance of prints. Dimension3
leeve radius can also have an impact.on other functional properties (e.g. in the case of
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INTERNATIONAL STANDARD ISO 15341:2014(E)

Graphic technology — Method for radius determination of
printing cylinders

1 Scope

This International Standard defines a method for measuring the external radius of printing cylinders,
specjfiestriticatparametersand operationa TS tructions amd provides Teconmmendations for instrument
design.

2 Normative references

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

ISO 1101:2004, Geometrical product specifications (GPS) — Geometrical tolerancing — Tolerances of form,
orierltation, location and run-out

ISO 4287, Geometrical Product Specifications (GPS) — Surfacextexture: Profile method — Termys, definitions
and Jurface texture parameters

ISO 4§507-1:2004, Metallic metarials — Vickers hardnéss test — Part 1: Test method

ISO 12637-1, Graphic technology — Vocabulary ~<‘®art 1: Fundamental terms

3 Terms, definitions, and symbols

3.1 | Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 12637-1 and the following
apply.

3.1.1
flexagraphic printing
forme-based process/method using flexible relief formes where the raised inked areaf reproduce
images onto a.substrate using low viscosity inks

3.1.2
sleeve
seanlléss tube used to fasten printing plates to rapidly change printing forme on a press

3.1.3
mandrel
cylindrical shaft equipped with a mechanism that allows a sleeve to be securely attached

314
repeat
circumference of the external surface of a printing forme when installed for printing

Note 1 to entry: Sleeves are commonly designated by their repeat.

© ISO 2014 - All rights reserved 1
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3.1.5
printing cylinder

rotating carrying component of a printing forme structure

Note 1 to entry: A printing cylinder can either be a sleeve on a mandrel or a solid cylinder.

3.2 Symbols

For the purposes of this document, the following symbols apply.

a thermal expansion coefficient (K-1)

4 Measurement device

4.1 Prindgiple

The measutjing device is formed by a mechanical frame supporting two flat surfaces arranged at a
precise angle, as illustrated in Figure 1. A standard high-precision indicator (micrometer) is moynted
at the intersection of the two planes created by the previously defined surfaces;as shown in Figurg 1.

The device positioning on a cylinder surface is an action physically independent of the measuring fising
a dedicated|frame for positioning. The cylinder radius, R, in contact with the measuring tool surface is
always at a right angle to the plane. This geometric arrangement allows for the measurement to alays

be performgd perpendicularly to the tangent of the cylinder surface.

0

90°

Key

n  frame angle

R radius of the cylinder
h  measured distance

Figure 1 — Operational principle and 3D rendering (example of a device with a 60° angle)

© ISO 2014 - All rights reserved
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When the device is correctly calibrated, the measured distance, h, is a measure of the cylinder radius
and can be converted using a suitable formula based on the frame angle. In practice, the measured
distance, h, can be used to estimate the cylinder radius since the equality is only true if the cylinder is
perfectly round. This feature makes the device sensitive to the cylinder shape, allowing for capture of
deviations from a perfect round. For measurement of out-of-roundness, it is recommended to take at
least three measurements, rotating the cylinder by 60° between measurements.

4.2 Apparatus

Table 1 defines the critical parameters necessary for the construction of an apparatus. Aims and
tolerances for specific applications are provided in the annexes.

NOTHE 1 It is intended that future editions of this International Standard will contain speeifid applications
beyond that included in Annex A.

Table 1 — Critical parameters

Parameter Unit
Frame angle °
Thermal expansion coefficient, « K-1
Total weight of assembled apparatus kg
Total width of the frame active surfaces mm
Edge radius of the frame active surfaces mm
Position of the apparatus centre of massa mm
Indicator spindle movement range mm
Calibration tool (ring) diameter mm
a  Located along the spindle axis, distance measured from the top of the frame.

Anngx A provides information for measurement of mid-web flexographic sleeves.

NOTHE 2  Annex A lists the critical,parameters for a particular application, measuring mid-webh flexography
sleeves having a repeat between 490-mm (radius of 77,986 mm) and 740 mm (radius of 117,775 mm).

The flevice shall contain a méchanism capable of assuring that, during operation, both dontact lines
genefated between the printing cylinder surface and the frame surfaces are parallel to the cylinder
long{udinal central axis’to ensure a correct reading of the distance. The same or a complementary

mechanism shall be'capable of assuring the correct operational positioning of the indicator{spindle axis
duripg operations

NOTE 3 A possible implementation is the usage of a mechanism (e.g. by means of a spirit level orjan electronic
measpure) assuring that the frame is horizontal, and therefore also indirectly assuring that the spindle axis is
vertifal,/during operation while in contact with a cylinder.

4.3 Material

The apparatus frame and calibration tool shall be constructed in a material resistant to minor shocks
resulting from normal manual handling. The material shall have an a equal or less than the value
specified in Annex A. Handles made from a non-thermal conducting material shall be assembled to the
frame in order to minimize temperature increase resulting from hand contact.

The total weight of the assembled apparatus including frame, handles, indicator, rods, and eventual
extender shall be inside the aim and tolerances specified in the applicable normative annex. Defining a
mass tolerance improves inter-instrument repeatability, specifically when measuring cylinders with a
surface of compressible nature.

All active surfaces shall be surface-finished in order to attain a roughness value (Ra) of at least 0,8 um
defined according to 1SO 4287.

© ISO 2014 - All rights reserved 3
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To increase abrasion and corrosion protection, all active surfaces shall be coated using a material having
a Vickers Pyramid Number (HV) equal or higher than 1100HV30 according to ISO 6507-1:2004. Active
surfaces are identified in Figure 2. The required protection can be achieved by any means of surface
treatment deposition and material choice. The treatment shall not compromise dimensional tolerances
or roughness specifications.

NOTE 15 um of chemical nickel plating (electroless nickel plating) is an example of a suitable surface
treatment.

Key
1 active sufrfaces

Figure 2 — Active surfaces identification of frame and calibration tool

4.4 Dimensions of critical functienal parts

The two identical flat active surfaces of the mechanical frame which are in contact with the cylinder
during meagurement shall have ‘awidth and edge radius as specified in Annex A. The specified |total
width dimension includes the'width of the contact line and the two-edge radius. Their length shgll be
sufficient to|ensure a correct physical contact between the device active surface and the cylinder, i this
way covering the compléte-range of specified radius.

The indicatqr shall be.mounted in a position assuring the spindle axis absolute symmetry in relatipn to
the frame.

The assembled apparatus centre of mass shall be located along the spindle axis at a position spedified
in Annex A.

4.5 Indicator

The indicator shall be mounted following the manufacturer’s instructions in order not to interfere with
performance.

The indicator shall have a precision of at least 0,001 mm, an accuracy of at least 0,003 mm, and a
measuring force less than 1,8 N. The valid operating temperature shall be between 10 °C and 40 °C.

The indicator measuring tip shall be flat with a round section, made of hard metal, and have a diameter
of 6,5 mm.

4 © ISO 2014 - All rights reserved
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The indicator spindle movement shall have a range as specified in Annex A. Extenders to the measuring
tip can be used. The range shall be such to cover the complete range of specified radius, as exemplified

in Figure 3.

NOTE Informative suggestions regarding the choice of suitable components are made in Annex B.

NOT}H An example of a device covering a repeat range between 490 mm and 740 mm, corre§ponding to a
radiuls between 77,986 mm and 117,775 mm.

Figure 3 —Indicator range

4.6 | Calibration tool

A calibration tool with an external surface diameter corresponding approximately to the middle of the
meagurement range covered by the device shall be used, unless determined by a specifid application
and, [in that situation, the calibration tool diameter can differ. An example of specific application is
the particular case where onilya subset of the device range of specified radius is used in gractice. The
calibration tool surface is considered an active surface and shall be constructed and surface finished
in acfordance with instructions provided in 4.3. Furthermore, the calibration tool surface|shall have a
roundness of 0,003 mm and shall not exceed 0,008 mm, according to ISO 1101:2004.

The external diameter of the calibration tool shall be measured with a precision of at leagt 0,001 mm
and the resulting measure indicated.

5 Testprocedure

5.1 Calibration

The device shall be calibrated

a) prior to use for a series of measurements,

b) every time the indicator is powered on,

c) ifthe ambient temperature varies more than #4 °C since the last calibration, and
d) every 30 min when in use.

The calibration tool and the measuring apparatus shall be exposed to the same environment where the
measurements shall be performed and be allowed sufficient time to reach thermal equilibrium.

© IS0 2014 - All rights reserved 5
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The calibration tool shall be carefully secured on a flat surface and its active surface shall be clean and
free from dust. A scratched, dented, or damaged surface invalidates the tool.

The calibration tool radius (for calibration purposes the radius is half of the diameter) shall be used as
reference for the indicator. The measured radius is the quantity measured by the indicator, including
conversion using a suitable formula based on the frame angle (comprising the sign, positive for larger
diameters and negative for smaller diameters) added to the calibration tool radius. If the indicator has
the possibility of storing a preset value, the calibration tool radius can be stored and the final result
directly presented.

5.2 General measurement conditions

For ameasu
or between

NOTE

5.3 Prelil

The printin
compromise
superiorto
stability.

Before any
particles, dg

5.4 Meas

The measur
of a printing

rement to be valid the temperature shall be between 10 °C and 40 °C. During a measure
the calibration and a measurement, the temperature shall not vary more than #42C.

The nominal measurement and printing environment is 20 °C.

minary preparation

b cylinder shall be mounted on a compatible mandrel or supportin a way that doe
its dimensional stability. The printing cylinder shall rest duting a time period equ
he one prescribed by the manufacturer. Thisresttime is necesSary for achieving dimens

measurement is performed, the printing cylinder subface shall be clean and free o
bris, or damage to the surface.

urement

ement is performed by placing the devige) previously calibrated, in contact with the su
y cylinder and directly reading the result on the indicator. The radius is calculated us

suitable foriula based on the frame angle. No.ditect or indirect force shall be applied. The device

rest on its g
printing cyl
plane (meas|

The radius {

The number
be previous
calculation

be previous

NOTE Py
quality of th¢

wn weight. During measurement,there shall be no movement between the device an
nder. The angle formed between the spindle axis and the perpendicular line to the refej
ured surface) shall be lesgthan +1°.

hall be reported in millimetres to three decimal places.

of measurements and respective position both across and around the printing cylinder

e.g. mean, range, or standard deviation) of all or parts of the acquired measurements
y agreed-and communicated between the provider and the receiver.

intingeylinder areas with visible surface perturbations (i.e. scratches, cracks, or cuts) can affe
méasurements.

ment
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6 Testreporting

6.1 Requ
The test rep
a)
b)

the refe
c)
6

ired information

ort shall include at least the following information:

areference to this International Standard, i.e. ISO 15341:2014;

rence/type of printing cylinder, and the serial number);

rest time on the mandrel/support before measuring;

details of the measured printing cylinder (including when available, the name of the manufacturer,
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d) number of valid performed measurements;
e) approximate location of each of the performed measurements in relation to the printing cylinder;
f) measurement results of each measured location;

g) details of any deviations from this International Standard.

6.2 Optional information

The test report may include the following information:

a) e¢ventual supplementary calculations (clearly identified);
b) ambient temperature during measurement;

c) operator identifier;

d) mame and address of the test facility;

e) date of the tests;

f) anufacturer of the measurement device.

© ISO 2014 - All rights reserved 7
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Device for measuring mid-web flexography sleeves

A.1 General

Annex A

(normative)

One commgn and demanding application for the type of measurement devices described. in
Internationgl Standard is the measurement of sleeves used in flexographic printing. This Annexspe
the values alnd tolerances for the critical dimensions associated with measuring mid-web. flexogr

this
rifies
hphic

sleeves with a repeat between 490 mm (radius 77,986 mm) and 740 mm (radius 117,77Z5mm). Anipex B
shows techrjical drawings of a specific implementation of such a device.

Table A.1 contains the aims and tolerances of the critical parameters necessary.for designing a d
for measurihg flexographic printing sleeves having a repeat between 490 mm {radius 77,986 mm

740 mm (radlius 117,775 mm).

Table A.1 — List of critical parameters

Parameter Unit Aim Tolerance

Frame angle R 60 + 0,005
Thermal expansion coefficient?, a K-1 <1,15x10-5 -
Total weight of assembled apparatus kg 2,60 +0,20
Total width of the frame active surfaces mm 45 +0,3
Edge radius of the frame active surfaces mm 2 -
Position of the apparatus centre of thassb mm >103,3 -
Indicator spindle movement.range mm > 40,5 -
Calibration tool (ring) diameter mm 194c +0,003

b Located along thelspindle axis, distance measured from top of the frame.

a  Stainless steel SS 2172 4s an example of a material suitable for the frame construction.

¢ Typical valuefor the specified sleeve radius range; depending on the specific application,
other values dre.possible. See 4.6.

A.2 Formula for converting the measured distance in the cylinder radius for an
apparatus with a frame angle of 60°

bvice
) and

R =sin(%)-(h+R)

o)

R =

For a frame with an angle of 60°, the measured distance, h, is equal to the cylinder radius, R.

(A1)

© ISO 2014 - All rights reserved
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A.3 General principle for an apparatus with a frame angle of n

Figure A.1 illustrates the principle for an apparatus with a frame angle of 7.

ISO 15341:2014(E)

e
/_\
|
- |
lo/2
2=
; |2
i N
i R
R
Key
n  frame angle
1adius of the cylinder
h  measured distance
NOTH A specific implementation of the present application can be constructed according to th¢ drawings of

Annelx B.

Figure A.1 — Schematic principle for an apparatus with a n frame angle

© IS0 2014 - All rights reserved
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Annex B
(informative)

Device for measuring mid-web flexography sleeves — Technical
drawings

This Annex prevides-drawingstoranactus 5 ation-o - dravwings-arey
without any restriction and can be freely used for actual construction of a device or as an)a
understanding the principle involved.

the creation of a suitable device for measuring flexographic printing sleeves having &'repeat between
490 mm (raglius 77,986 mm) and 740 mm (radius 117,775 mm) defined according tosArinex A.

The technical drawings in Figures B.1, B.2, B.3, B.4, B.5, B.6, B.7, and B.8 provide guidance.ahd assistlwith

The measurement device can be fabricated according to the drawings and spe€ifications. Construftion
can be madg according to the specified dimension tolerances.

Table B.1 lists the measurement device drawings for the convenience ofsers. Tables B.2 and B.3 ligt the
parts’ comppsition of the assembled drawings.

Table B.1 — Drawings list

Description Drawing Reference
Number Name

Assembled

Measurement device S1 V-tool

Calibration tool support S2 Cradle
Components

Device frame 1 Frame

Spirit level.cap 2 Cap level vial

Calibzation tool (ring) 3 Calibration ring

194 mm

Calibration ring support — bot- 4 Bottom plate

tom plate

Calibration ring support — side 5 Gable

plates

Calibration ring support — shafts 6 Shaft

10 © ISO 2014 - All rights reserved
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Table B.2 — Parts composing drawing S1

ISO 15341:2014(E)

Position Description Drawing | Quantity
number
100 Cradle S2 1
110 Frame 1 1
120 Calibration ring 3 1
130 Cap level vial 2 1
150 Screw ISO 4762-M2 x 5-12.9 - 4
155 Screw ISO 4762-M4 x 16-12,9 - 2
160 Screw [SO 4026-P6SS 6 x 16 steel - 2
200 Handle - 2
210 Dial indicator - 1
212 Measuring tip 2 2
214 Extender 35 mm 3 1
216 Extender 15 mm - 1
240 2 axis spirit level - 1

NOTE  Parts 210, 212, 214, and 216 identify the dial ifdicator, part 200 identifies the
handles, and part 240 the spirit level. They provide an example and can all be substituted by
equivalent components.

Table B.3 — Parts composing drawing S2

tion NCH.11-M4

Position Description Drawing Quantity
number
10 Bottom plate 4 1
20 Gable 5 2
30 Shaft 6 2
50 Screw.ISO 4026 P6SS 5 x 12 steel - 4
60 Serew [SO 4762 M4 x 12-12,9 - 4
70 Screw [SO 4762 M6 x 16-12,9 - 4
80 Washer DIN 125A 4,3 fzb - 4
90 Washer DIN 125A 6,4 fzb - 4
100 0-ring 19,2 x 3 70 EPDM 281 - 8
110 Foot type NCN Code GG.AU109 Descrip- - 4

© IS0 2014 - All rights reserved
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Key
a  For dianjeter > 194 mm (/ = 35 mm).
b For diameter < 194 mm (I = 15 mm).

NOTE The measurement device is locked with a suitable product.!)

Figure B.1 — Measurement device — S1 V-tool

178 82,2

83

166 119

Figure B.2 — Calibration tool support — S2 Cradle

1) Details of suitable products can be obtained from ISO/TC 130.

12 © ISO 2014 - All rights reserved
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