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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MULTIMEDIA SYSTEMS AND EQUIPMENT -
MULTIMEDIA E-PUBLISHING AND E-BOOK -
GUIDELINE FOR PROTECTION AGAINST MECHANICAL STRESS
DURING DISTRIBUTION OF E-BOOKS IN CD AND DVD MEDIA

FOREWORD

nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization/cg
ational electrotechnical committees (IEC National Committees). The object of IEC s “to
ational co-operation on all questions concerning standardization in the electrical and electronic fl
end and in addition to other activities, IEC publishes International Standards, Technical“Specif
hical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to
cation(s)”). Their preparation is entrusted to technical committees; any IEC National\,Committee in
e subject dealt with may participate in this preparatory work. International;' governmental 4
Fnmental organizations liaising with the IEC also participate in this preparationilEC collaborate
the International Organization for Standardization (ISO) in accordance Mith~conditions detern
ement between the two organizations.

ormal decisions or agreements of IEC on technical matters express, as nearly as possible, an inte
bnsus of opinion on the relevant subjects since each technical cemmittee has representation
bsted IEC National Committees.

Publications have the form of recommendations for international use and are accepted by IEC
mittees in that sense. While all reasonable efforts are made\to ensure that the technical conten
cations is accurate, IEC cannot be held responsible for the way in which they are used or
terpretation by any end user.

der to promote international uniformity, IEC Nationalk Committees undertake to apply IEC PuH
parently to the maximum extent possible in théif; national and regional publications. Any di
ben any IEC Publication and the corresponding«hational or regional publication shall be clearly ind
tter.

tself does not provide any attestation of.'€onformity. Independent certification bodies provide cqg
5sment services and, in some areas, access to IEC marks of conformity. IEC is not responsibldg
Ces carried out by independent certifi€ation bodies.

ers should ensure that they have'the latest edition of this publication.

Bbility shall attach to IEC orits\directors, employees, servants or agents including individual exp
bers of its technical committees and IEC National Committees for any personal injury, property dg
damage of any naturezwhatsoever, whether direct or indirect, or for costs (including legal f4
hses arising out of .the-publication, use of, or reliance upon, this IEC Publication or any o
cations.

bensable for the-correct application of this publication.

tion is drawn to the possibility that some of the elements of this IEC Publication may be the s
t rights. J\EC shall not be held responsible for identifying any or all such patent rights.

intask of IEC technical commlttees is to prepare Internatlonal Standards How

mprising
promote
elds. To
ications,
as “IEC
terested
nd non-
closely
ined by

national
from all

National
t of IEC
for any

lications
ergence
cated in

nformity
for any

erts and
mage or
es) and
her IEC

tion is drawn te.the Normative references cited in this publication. Use of the referenced publicptions is

ibject of

ever, a

llected

data of a different kind from that wh|ch is normally publ|shed as an Internatlonal Standard for
example "state of the art".

IEC 62780, which is a technical report, has been prepared by technical area 10: Multimedia e-
publishing and e-book technologies, of IEC technical committee 100: Audio, video and
multimedia systems and equipment.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
100/1927/DTR 100/1972/RVC

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The cdmmitiee has decided that the conienis of this publication will remain unchangéd until
the stdbility date indicated on the IEC web site under "http://webstore.iec.ch" in_thHe data
related|to the specific publication. At this date, the publication will be

* recpnfirmed,

* withdrawn,

* rep|aced by a revised edition, or
+ amended.

that it contains colours which are considered /to be useful for the dorrect
understanding of its contents. Users should therefore print this document using a
colour printer.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication inqcates

A bilingual version of this publication may.be issued at a later date.
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INTRODUCTION

Some e-books are distributed by using interchangeable optical storage media such as CDs
and DVDs. Those storage media are distributed being bound in paper books/magazines or
attached to them in other appropriate manners. The media bound or included in
books/magazines are suffered from strong pressure during their distribution and/or keeping,
and sometimes become so damaged (broken or distorted) that e-book data can no longer be
read.

In order to minimize those damages of e-books during their distribution, a guideline for
protection against mechanical stress during distribution of e-books is required. Existing
standards—ef—eptical—storage—media—spesify—hothing—about—stress—strain—echarasteristigs. The
guidelipe should specify how to deal with interchangeable optical storage media ‘bgund or
includgd in paper books/magazines. Those specifications should be based onCthe |stress-

strain gharacteristics of the interchangeable optical storage media.
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MULTIMEDIA SYSTEMS AND EQUIPMENT -
MULTIMEDIA E-PUBLISHING AND E-BOOK -
GUIDELINE FOR PROTECTION AGAINST MECHANICAL STRESS
DURING DISTRIBUTION OF E-BOOKS IN CD AND DVD MEDIA

1 Scope

This Technical Rplnnr’r Ir\rr\\/irh:se Ir‘-rr'\h:r\’rirm schemes qgninef mechanical stress

distribytion or keeping of e-books (see IEC 62229) stored in interchangeable optical) g

media
interch

such as CDs and DVDs, and shows the stress-strain characteristics
hngeable storage media from which the protection schemes are derived.

012(E)

during
torage
of the

This Te¢chnical Report supplements the information of handling multimedia e-books defined in

IEC/TYH 62229.

2 Nagrmative references

The foj

are in
undate
amend

IEC 62

Conceptual model for multimedia e-publishing

3 Terms and definitions

For thg purposes of this documeni, the following terms and definitions apply.

3.1

residurrl strain

perma

3.2

retaini
friction
case, t

ispensable for its application. For dated references; only the edition cited appli
d references, the latest edition of the réferenced document (includin
ments) applies.

P29:2005, Multimedia systems and equipment — Multimedia e-publishing and e

ent strain afterunfoading

hg force of disk center hole
force between the center hole of a disk and the protrusion of the disk holder in
b hold'the disc in the disk case

owing documents, in whole or in part, are normativelyyreferenced in this docum¢nt and

bs. For
g any

book —

a disk

Note 1 to entry: This force depends on the diameter of the center hole, the diameter of the disk holder protrusion,

material

3.3

and the surface finish of the protrusion, and of the structure of the disk holder.

elastic limit
residual strain generated when stress limit is exceeded

3.4

casebound book

book ¢

onsisting of a stitched book block and bound in a hard cover
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3.5
gutter
page edge for binding

Note 1 to entry: See JIS Z 8125.

3.6
saddle stitching
binding by gutter wiring

Note 1 to entry: See JIS Z 8125.

3.7
adhesive binding
binding by gutter pasting

Note 1 t¢ entry: See JIS Z 8125.

4 Residual strain of CD and DVD media

No resjdual strain is generated in CD and DVD media when the)deflection at the goint of
35 mm|distance from the center of the disk is lower than 8,8.mm. Those characterisfics are
given Ry the simulation and experiments shown in Clause A.2. Therefore, CD and DVD media
should|be kept within the limit bending during their distribution.

NOTE The characteristics are valid for all the CD and DVD mediadused in e-books and other CD/DVD apglications.

In order to keep the loading within the elastic limitiduring the distribution of e-books stpred in
CD angd DVD media, bound in paper books/mdgazines or attached to them, the prdtection
schemes of 5.1 and 5.2 are recommended.

5 Guideline for protection of CD and DVD media

5.1 Medium inclusion within:a’book or magazine
511 Attaching a medium envelope on a page

A medjum envelope made by paper or film is attached on a page, as shown in Figure|1. The
medium inclusion secheme can be applied to books (with saddle stitching or adhesive binding)
or magazines withusuch thickness that up to 20 books or magazines can be wrapped for
conveying.
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Figure 1 — Attaching a medium envelope on a pagg[/

<L

5.1.2 Attaching a medium envelope to a gutter

A medijum envelope made by paper or film is attached to a gu(é;, as shown in Figure

V
Q

IEC 1345/13/\Q)Q

2. The

medium inclusion scheme can be applied to books (with saddle stitching or adhesive binding)

or magazines with such thicknesses that up to 20 bo@s or magazines can be w

togethgr.
QO

gy
TR [y,
o ko

U e
SN D,

@)

. IEC 1346/12
Fi 2 a — Paper envelope Figure 2 b — Film envelope

5.1.3 ﬁdin.g_a_subsua&i.nghuﬁ.n.g_a_medium

F'@e 2 — Attaching a medium envelope (of paper or film) on a gutter

IEC]

rapped

1347/12

A medium is included in a substrate that is bound in a book with adhesive binding or a
magazine, as shown in Figure 3. In this inclusion of a medium, the substrate is requested to

protect the medium within the bending limit as specified in Clause 4.
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5.1.4

A med
shown
mediur

V
Q

-

IEC 1348/12 Q)Q.

Figure 3 — Bookbinding of a substrate that includes a r(rgé\um

Attaching a substrate including a medium to a cover ofA\QEsebound book

um is included in a substrate that is attached to a c&’of a casebound bg
in Figure 4. In this inclusion of a medium, the substrate is requested to pr
h within the bending limit, as specified in Clause 4., O

g
@ IEC 1349/12

%O Figure 4 — Attaching a substrate that includes
<</C) a medium on a cover of casebound book

ok, as
ptect a

5.2

edia clamped In a medium case

When a medium is included in a medium case, it is clamped onto the center hole. The
retaining force of the clamps of the disk center hole should be released within the bending
limit as specified in Clause 4.
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Annex A
(informative)

Experiments and simulation of mechanical
properties of CD and DVD media

Mechanical properties of media material

Stress-strain diagram

The te
materig
maxim
prepar
adhesi

A com

combirled by adhesive material, was constructed for the tensile~test, taking account
DVD media structure.

The te

obtaingd as shown in Figure A.2. Nonlinearity of the elastic modulus was observed a

| used for CD and DVD media. A simple test piece (TP) of polycarbonate~with 1

pd for the tensile tests. A strain gauge is fixed on the center of,the” TP by
e.

bined TP with the same size and shape, consisting of two. polycarbonate

IEC 1350/12

Figure A.1 — Shape‘of the test piece

nsile was subjected to a testing speed of 50 mm/min and a stress-strain diagrg

hsile tests were carried out to confirm a mechanical property of the polycafbonate

75 mm

im length, 4 mm mean thickness and 20 mm minimum width (see Figufe A.[l) was

epoxy

pieces
of the

m was
1,5 %

strain and more. In the range of linearity within 0,7 % strain, Young's modulus is 2,8’F GPa.

was re

ed TP

No particular difference between-the mechanical properties of simple TP and combi
cognized.
TFestpieces (TP)
“+TP1 _a TP2 _4 TP3 _. TP4 _.;_TPSJ
70
60
50
©
(o8
S0
2]
g 30
? 20
10 |
0 il
0 1 2 3 4 5 6
Strain (%)

IEC 1351/12

Figure A.2 — Stress-strain diagram
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A.1.2 Elastic limit

In order to get the elastic limit of the polycarbonate, loading and unloading were carried out
on tensile tests and the behaviour of the strain was observed during the tests. It shows that
the polycarbonate CD and DVD media material deforms in the same way as an elastic
material with up to the maximum strain of 0,7 % (see Figure A.3).

0,45
0,40
0,35
0,30
0,25 ry

| 0
o | B

0,10

0,05 *”""’r‘ "%
= T ) ).

T T T T \‘)
0 02040608101,214161820222426283,0 %3,6 3,8

Maximum strain (%)
C,
o
\Q/ IEC 1352/12

Figure A.3 — Elastic limit observed in loading gtﬂmloading experiments

Residual strain |(%)

A.2 |Bending test and its limit of the deforr@ ion of CD and DVD media
QO

A.2.1 Computer simulation (%)

&

Using material properties obtained by th@experiment described in A.1.1, nonlinear finite
element simulation was executed for D media. It shows that the stress increases jround
the center hole of disks (see Figure Ad .

b\

.\Q\b
V1 C)\ 29.88

C1 @ ‘ 28.02
O

18.72
16.86
19.

11.28
9.423
7.562
5.702
3.842
1.982
0.122

Output Set: Case 10 Time 1.
Deformed (9.366): Total Translation
Contour: Solid Von Mises Stress

IEC 1353/12

Figure A.4 — Stress distribution in DVD media
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A.2.2 Bending test of CD and DVD media

Experimental bending tests were carried out for CD and DVD media using the test equipment
as shown in Figure A.5. A disk was supported at the edge lines of the disk media and load in
the nominal direction was applied to the center line of the disk media (see Figure A.6). Two
dial gages for measuring deflection were set on the center line at the points of 35 mm
distance from the center of the disk. Strain gauges were attached at several points on the disk
surface, as shown in Figure A.6.

The experiment shows that higher stresses are observed around the center hole. The
stresses are identical to results obtained from the finite element simulation (see A.2.1). On
CD and DVD media, as described in Clause A.1, with the nominal direction to the disk
recordifg surface, a bending force was applied to the center line of the disk. The resul is that
no residual strain is generated when the deflection at the point of 35 mm distance frpm the
center jof the disk is lower than 8,8 mm.

IEC 1354/12

Figure A.5 — Bending test equipment

5mm

Edge line
G

Strain
gauge

G G Center line

Center

Edge line
v

?

5 mm

IEC 1355/12

Figure A.6 — Support and load positions on the disc medium


https://iecnorm.com/api/?name=707c87be8e20cf2a457b5d3575a1e646

	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Residual strain of CD and DVD media
	5 Guideline for protection of CD and DVD media
	5.1 Medium inclusion within a book or magazine
	5.1.1 Attaching a medium envelope on a page
	5.1.2 Attaching a medium envelope to a gutter
	5.1.3 Binding a substrate including a medium
	5.1.4 Attaching a substrate including a medium to a cover of a casebound book

	5.2 Media clamped in a medium case

	Annex A (informative) Experiments and simulation of mechanical properties of CD and DVD media
	Bibliography
	Figures
	Figure 1 – Attaching a medium envelope on a page
	Figure 2 – Attaching a medium envelope (of paper or film) on a gutter
	Figure 3 – Bookbinding of a substrate that includes a medium
	Figure 4 – Attaching a substrate that includes a medium on a cover of casebound book
	Figure A.1 – Shape of the test piece
	Figure A.2 – Stress-strain diagram
	Figure A.3 – Elastic limit observed in loading and unloading experiments
	Figure A.4 – Stress distribution in DVD media
	Figure A.5 – Bending test equipment
	Figure A.6 – Support and load positions on the disc medium


