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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

ISQ, also take part in the waork [ISQ collabarates closely with the International Flect

Commission

International

The main tag

by the techmical committees are circulated to the member bodies for voting. Publication as an In

Standard req

Attention is g
patent rights

ISO 18912 w
ISO 18912 ¢

This Internat]

stability of inaging materials. To facilitate identification of;these International Standards, they are

number withi

Annexes A {q

(IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’3.
k of technical committees is to prepare International Standards. Draft Internatiohal Standarg
uires approval by at least 75 % of the member bodies casting a vote.

rawn to the possibility that some of the elements of this International Standard may be the
ISO shall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 42, Photography.
ancels and replaces the second edition of ISO 9718:1995;-0f which it constitutes a technical

onal Standard is one of a series of International, Standards dealing with the physical prop

~

g

h the block from 18900 — 18999 (see annex A):

G of this International Standard are for(information only.

otechnical
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ernational

subject of

revision.

erties and
ssigned a
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Introduction

Since 1930, great advances have been made in the use of photographic films for the preservation of

records. The

preservation of records on film by national, state and municipal governments, by banks, insurance companies,
industry and other enterprises has been stimulated by recognition of the resultant economies in storage space,
organization, accessibility and ease of reproduction. The safe-keeping of pictorial film records having legal,

scientific, industrial_medical,  historical military or other values has also become increasingly impartan

The use qgf film for records having long-term values necessitated the development of Internatienal
specify the characteristics of film suitable for this purpose. ISO 18901 specifies the requireménts for
films which are suitable for storage. This International Standard (for vesicular film) and 1SO 18905 (f
give the rdquirements for photographic duplicate films suitable for storage.

The term
classified
represents

archival film” has been discontinued and the new concept of “life expectancy” is introduce
by the LE or life expectancy rating as defined in this International_Standard. For exan
film with a life expectancy of 100 years when stored at 21 °C and 50 % RH.

Criteria fo
processed
processing

r properties of LE-10 and LE-100 vesicular films are based.uUpon the dark-ageing sta
areas. Different dark-incubation tests are specified for LE-10 and LE-100 films. All other p
requirements for medium and long-term vesicular films are.identical.

In addition
atestisa
during sto
tests abo
confidencg of acceptable image stability, the permissible density change was set as low as possible, ir
measuremnjent error of the densitometer. Both LE-10"and LE-100 vesicular films shall meet the same rg

to tests to ensure that the density of D,,;;, areas does @ot increase to unacceptable levels du
so specified on high-density areas. This is to guard.against the possibility of vesicle (or bub
rage. This test has to be carried out at temperatures below the softening point of the ima

It is recogmized that vesicular images may shiow density changes after exposure to light. However, this
Standard fovers only films used as storage copies, not as work copies (as defined in annex B). Th
requiremepts specified in this International Standard ensure satisfactory behaviour for storage copies
intended tp be subjected to frequentlight exposure.

In addition to the characterization of films with respect to their expected storage life, vesicular fi
separated|into two classes (Asand B) which are dependent upon their intended use. Class A films are
retain de
reprinted onto ultraviolet(lUV)-sensitive materials. However, some vesicular films are not intended tog
onto UV-sgnsitive materials and require only visual capabilities after storage. Such films are designate
films. Obvjously, both’ Class A and Class B films can fall into the LE-10 and LE-100 categories. The
for Class A and:Class B films are identical, with the exception of image-stability tests after dark-age
light-fading.

Standards to
silver-gelatin
pr diazo film)

d. Film life is
nple, LE-100

bility of Dp,ip,
roperties and

ring storage,
ble) collapse
je binder, as

e this temperature have no practical meaning (see [1], [2] in the bibliography). Howgver, to give

line with the
quirement.

International
e light-fading
that are not

ms are also
those which

ity in both the~visual and actinic region (printing) after storage. Such films can be viewgd directly or

be reprinted
d as Class B
requirements
ng and after

Everyone concerned with the preservation of records on photographic film should realize that specifying the
chemical and physical characteristics of the material does not, by itself, assure satisfactory behaviour. It is also
essential to provide the correct storage temperature and humidity, as well as protection from the hazards of fire,
water, light and certain atmospheric pollutants. Conditions for the storage of record films are specified in ISO 18902

and ISO 18911.

© I1SO 2002 — Al rights reserved
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This Inter
heat-procs
photograp
with ISO 1

This docu
record aft
image qug

This Intern
to a transq

This Intern
as discuss

The effect

2 Norr

The follow
this Intern
publication
investigatg
undated r
maintain r

ISO 5-2:2001, Photography — Density measurements — Part 2: Geometric conditions for transmissiof]

ISO 5-3:1995, Photegraphy — Density measurements — Part 3: Spectral conditions

ISO 527-3

Scope

pational Standard establishes specifications for the stability of polyester-base saféty, film
ssed vesicular photographic image formed by nitrogen bubbles. It is applicable only
hic film intended and used as LE-10 and LE-100 storage copies, which shall’he stored ir
8902 and ISO 18911.

ment characterizes only the inherent keeping behaviour of the film. However, the suitab
br extended storage depends on both the inherent ageing characteristics of the film ang
lity. The latter is discussed in annex C.

ational Standard is applicable to photographic film in which'the image layer is a discrete |4
arent support, and it applies to roll film and sheet film.

ational Standard is not applicable to vesicular film re€ords intended and used as “work” or|
ed in annex B.

5 of heat and pressure are discussed in annex*D’and those of high humidity in annex E.

native references

ng normative documents contain provisions which, through reference in this text, constitute
s do not apply. However{ pafties to agreements based on this International Standard are e
the possibility of applying the most recent editions of the normative documents indicate

pferences, the latest-edition of the normative document referred to applies. Members of
bgisters of currently,valid International Standards.

1995, Plastics — Determination of tensile properties — Part 3: Test conditions for films and

which has a
to vesicular
accordance

lity of a film
the original

yer attached

“use” copies

provisions of

ational Standard. For dated \references, subsequent amendments to, or revisions of, any of these

hcouraged to
d below. For
SO and IEC

density

sheets

ISO 18902:2001, Imaging materials — Processed photographic films, plates and papers — Filing enclosures and
storage containers

ISO 18906:2000, Imaging materials — Photographic films — Specifications for safety film

ISO 18907:2000, Imaging materials — Photographic films and papers — Wedge test for brittleness

ISO 18911:2000, Imaging materials — Processed safety photographic films — Storage practices
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3 Terms

and definitions

For the purposes of this International Standard, the following terms and definitions apply.

3.1

archival medium
recording material that can be expected to retain information forever so such information can be retrieved without
significant loss when properly stored

NOTE There is, however, no such material and it is not a term to be used in International Standards or system

specifications.

3.2
blocking
sticking toge

3.3

Class A films

films which a

3.4

Class B filmss

films which
materials

3.5

density
(optical) deg
the logarithm

NOTE S¢

3.51

her of similar or dissimilar materials in physical contact

re usable both visually and for printing onto ultraviolet-sensitive materials

bre usable visually, but do not have any density requirements ‘for printing onto ultraviole

ree of light absorption, reflection or scattering characteristics of a photographic image, exf

to the base 10 of the ratio of incident radiant flux‘to the transmitted, reflected or scattered fllix

e ISO 5-3.

printing density

optical densi
and the trans

3.5.2

y in which the incident radiant flux has the same spectral energy distribution as the printer li
mitted density is evaluated by a receiver having the same spectral response as the print ma

projection density

optical densi
radiant flux &

NOTE Fd
of /14,5 and si

3.5.3

y of a processedphotographic image in which the angular distributions of the incident and t
re equal and spegcified

t-sensitive

ressed as

ght source
erial

Fansmitted

r microfilm-applications, the angular distribution is a nominal half-angle of 6,4°, which corresponds to @n f~-number

mulates.awmicrofilm reader.

visual density

optical density of a processed photographic image in which the incident radiant flux has a spectral energy
distribution as defined in 1SO 5-3, and the transmitted or reflected flux is evaluated by the human eye or by a

receiver havi

3.6

ng the same spectral receiver as the human eye

emulsion layer(s)
image or image-forming layers(s) of photographic films, papers and plates

3.7

extended-term storage conditions
storage conditions suitable for the preservation of recorded information having permanent value

© 1SO 2002 — All rights reserved
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3.8
film base
plastic support for the emulsion and backing layers

3.9
LE designation
rating for the “life expectancy” of recording materials and associated retrieval systems

NOTE The number following the LE symbol is a prediction of the minimum life expectancy in years for which information
can be retrieved without significant loss when stored at 21 °C and 50 % RH, e.g. LE-100 indicates that information can be
retrieved after at least 100 years storage.

3.10
life expectancy
LE
length of time that information is predicted to be acceptable in a system after dark storage at'23-°C and 50 % RH

3.1
medium-term storage conditions
storage cdnditions suitable for the preservation of recorded information for a minimum of 10 years

3.12
polyester|base
base for récording materials composed mainly of a polymer of ethylene ‘glycol and terephthalic acid (also referred
to as polyethylene terephthalate), or a polymer of ethylene glycolrand 2,6 naphthalene dicarboxylic acid (also
referred tg as polyethylene naphthalate)

3.13
poly(ethy|ene terephthalate) base
polyester base for recording materials composed mainly:¢¥'a polymer of ethylene glycol and terephthaljc acid
3.14

safety photographic film
photographic film which passes the ignition-timge test and the burning-time test specified in ISO 18906

4 Film|base requirements

The base [used for record films~as specified in this International Standard, shall be of a safety polyegter type and
can be idgntified by the methed described in 8.1.

Films can jhave a maximum LE rating of 500.

5 Progessed film requirements

5.1 Safety film

Film shall meet the requirements specified in ISO 18906.

5.2 Tensile properties and loss in tensile properties
Film specimens shall be processed and dried under the conditions used for the film records.
Processed films shall be tested for tensile properties as described in 8.3 and shall have a tensile stress and

elongation at break as specified in Table 1 (unheated film). The loss in tensile properties after accelerated ageing
as described in 8.2 shall not exceed the percentage specified in Table 1 (heated film).

© 1SO 2002 — Al rights reserved 3
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Table 1 — Limits for tensile properties and loss in tensile properties on accelerated ageing

of polyester-base film

properties compared with unheated film

Film type Tensile stress at break Elongation at break
Unheated film
Minimum permissible tensile properties 140 MPa 75 %
Heated film
Maximum permissible loss in tensile 15 % 30 %

NOTE ™

b3 = 108 N/m?

6 Requitements for the emulsion and backing layers of processed film

6.1 Layer

6.1.1 Tape

Processed fi

6.1.2 Hum

The emulsio
intended use

6.2 Block

Processed fi
described in
gloss of the s

adhesion

[stripping adhesion

m shall not show any removal of the emulsion layer or backing layer when tested as describ
dity-cycling adhesion

h layer or backing layer of the processed film shall not show separation or cracking that car
when tested as described in 8.5

ing
m shall show no evidence of blocking (sticking), delamination or surface damage when

8.6. A slight sticking of the film" specimens that does not result in physical damage or a
urface shall be acceptable.

6.3 Binddr stability

Processed fi

Im shall not exceed a 1 mm increase in brittleness after accelerated ageing as specifi

Brittleness shall be determined at 50 % RH and shall be tested in accordance with ISO 18907.

Films shall b

b tested preferably in low-density areas.

bd in 8.4.

impair its

tested as
change in

ed in 8.2.

6.4 TherrTaI sticking

Processed film shall show no evidence of blocking (sticking), delamination or surface damage at high temperature

when tested

before and after accelerated ageing as described in 8.2.

Thermal sticking shall be tested as specified in 8.7. A slight sticking of film to glass that does not result in physical

damage shal

7 Image

71

| be acceptable.

stability requirements

Proper development

Processed film shall not show a projection density decrease greater than 20 % when tested as specified in 9.2.

© 1SO 2002 — All rights reserved


https://standardsiso.com/api/?name=d8d06216f36ab995ec5001926fe66800
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Processed film shall not show a printing density decrease greater than 0,1 when tested as specified in 9.3.

7.3 Lig

ht-fading

Low-density and high-density patches of processed film shall be tested in a light-exposure apparatus as described

in 9.4.2.

After testing, patches with low-printing and low-projection densities shall have a density of 0,7 or less. The

difference

between p

These der

100 films.

between densities for patches with high and low-printing densities shall be 0,8 or gre

ter and that

atches with high and low-projection densities shall be 1,4 or greater (see Table 2).

Table 2 — Limits for the change in image density after the light-fading test

sity requirements shall apply to both projection and printing densities for Class A films and|to projection
densities ¢nly for Class B films (see annex E). The same density requirements shall apply.forboth L

E-10 and LE-

Vesicular density levels

Printing density

Projection density

Original

Low density

High density — low density
Final

Low density

High density — low density

<0,4
>0,8

<0,4
>1,4

7.4 Dark-ageing of minimum-density area

Minimum-
for either
printing an

These der
density on

7.5 Dar

A density
projection

y for Class B filmsg:

k-ageing of vesicular image

Hensity patches of processed<ilm shall be incubated as specified in 9.5 using the two conditi
| E-10 or LE-100 films. After_incubation under each of the two conditions, the density patclhes with low-
d low-projection densitiesshall have a density of 0,6 or less.

sity requirements-shall apply to both projection and printing densities for Class A films and

pate€hthaving a projection density of 2,0 shall be incubated as specified in 9.6. After in
density shall not show a density change greater than + 0,03.

bns specified

to projection

cubation, the

This density requirement shall apply for both LE-10 and LE-100 films.

8 Test

methods

8.1 Identification of film base

Remove all emulsion and backing layers from a specimen of the unknown film by scraping and then remove all

sublayers

by scraping.

© I1SO 2002 — Al rights reserved
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Prepare a specimen of the base material by scuffing the surface with a suitable tool such as a razor blade. The
general procedure is to move the scuffing device back and forth over the specimen manually while exerting a very
slight pressure. This removes the top layer of the base as a very fine dust. Carefully brush this into a mortar.

Mix the specimen with about 100 times its mass of potassium bromide, previously ground to about 75 um. Prepare
a strip or pellet as described in [3] in the bibliography.

Obtain an infrared (IR) absorption curve from the prepared strip or pellet by means of an infrared absorption
spectrometer. By comparing the IR absorption curve for the unknown with curves for known polymers, the identity
of the unknown can be established (see [4] in the bibliography).

8.2 Accellarated-ageing conditions

Processed film shall be subjected to accelerated-ageing conditions to meet the requirements forla losg in tensile
properties, binder stability and thermal sticking.

Test speciméns shall be conditioned at (23 + 1) °C and (50 + 2) % RH for at least 15 h. Aftér'conditioning} place the
specimens ir] a moisture-proof envelope and heat-seal the envelope.

NOTE 1 A puitable moisture-proof envelope is a metal-foil bag that is coated on the inside with polyethylene for h¢at-sealing.
ethylene or yncoated polyester. Ensure a high ratio of film to air volume<{y'squeezing out excess air pripr to heat-

sealing. Use|a separate envelope for each film specimen. Double bagging is recommended to reduce any effects
of pinholes in} the envelopes. Heat the envelopes in an oven for 72 h*at(100 + 2) °C.

To prevent sgticking between adjacent specimens, it may be necessary Ao, ‘interleave them with ponFtrafluoro-

NOTE 2  Ingubation is accomplished in a closed environment to prevent escape of any acid that may be prodyiced during
incubation. Such acid may catalyse further film-base degradation.

An alternatije method of incubating the specimensin a closed environment is by placing them [in 25 mm
borosilicate-glass tubes (see [5] in the bibliography). Each tube shall have two flanged sections sepafated by a
gasket to prgvide a moisture seal and shall be held(together by a metal clamp.
NOTE 3 A puitable inert gasket can be made from polytetrafluoroethylene.

Sufficient film specimens shall be used-to_provide a high ratio of film to air volume.

NOTE 4 In|the text, specimens subjected to these accelerated-ageing conditions are designated “heated film”. Comparison
specimens kept at room conditions are/designated “unheated film”.

8.3 Tensi|e-propertytest for processed film
8.3.1 Specimen preparation

Processed flm~already in 16 mm format may be tested in this width. In the case of perforated 1?‘ mm film,
specimens shall be cut from the area between the perforations. Film in other sizes shall be cut into sections 15 mm

to 16 mm wide and at least 150 mm long, using a sharp tool that does not nick the edges of the specimen.

Five specimens are required for unheated film and five specimens for heated film. The specimens to be heated and
the control specimens shall be cut alternately and contiguously from a single piece of film.

The thickness of each specimen shall be measured with a suitable gauge to the nearest 0,002 mm and the width to
the nearest 0,1 mm.

8.3.2 Accelerated ageing

Five specimens shall be subjected to accelerated ageing as described in 8.2.

6 © 1SO 2002 — All rights reserved
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8.3.3 Conditioning

All specimens, both unheated and heated, shall be conditioned at (23 £ 1) °C and (50 + 2) % RH for at least 15 h.
This can be accomplished by means of an air-conditoned room or a conditioning-air cabinet.

Specimens shall be supported in such a way as to permit free circulation of air around the film. The linear air
velocity shall be at least 150 mm/s.

8.3.4 Procedure

Film specimens shall not be removed from the conditioning atmosphere for testing.

The tensile stress and per cent elongation at break of unheated and heated film specimens shill be tested
alternatelyl by means of a tensile machine, as specified in ISO 527-3. The initial grip separation_sha|l be 100 mm
and the rafe of grip separation shall be 50 mm/min.

The tensil¢ stress and per cent elongation at break shall be calculated separately for unheated and hegted film.

8.4 Tape-stripping adhesion test

8.4.1 S;Icimen preparation

Although the dimensions of the processed film specimen are not critical, one dimension shall be at Igast 150 mm.
Four spec|mens shall be used for the emulsion surface and four specimens for the backing layer, if present.

8.4.2 Cdnditioning

Specimens shall be conditioned as described in 8.3.3.

8.4.3 Procedure
Film specimens shall not be removed from thie conditioning atmosphere for testing.

Apply a stfip of pressure-sensitive, plastie-base adhesive tape!) about 150 mm long to the surface of the processed
film. Pres$ the tape down with thumb_pressure to ensure adequate contact, leaving enough tape gt one end to
grasp. No [portion of the tape shall.extend to the edges of the film specimen or extend to the film perforgtions.

Hold the ppecimen firmly en\a flat surface and remove the tape rapidly from the film surface. This shall be
accomplished by peelingthe-tape back on itself and pulling the end so that it is removed from the film at an angle
of approximately 180°.<Removal by the tape of any portion of the surface layer on any of the specinjens shall be
considered failure.

The resulfs of, the tape-stripping test may be very dependent upon the adhesive tape used if the Honding force
between i{ andithe particular film surface under test is not sufficiently high. For this reason, a minimum bonding
force is specified for this test. This bonding force shall be determined by applying the adhesive tape to the film
surface in the same manner as described in the tape-stripping test. The tape shall be rapidly peeled back from the
film surface at an angle of approximately 180°.

The peelback force required to separate the tape from the film shall be measured by a suitable device, such as a
strain gauge or spring scale capable of reading the maximum force used. A bonding force of at least 0,9 N/mm of
tape width is required.

1) An example of a suitable tape available commercially is 3M tape No. 610. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of this product. Equivalent products may be
used if they can be shown to lead to the same results.
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8.5 Humidity-cycling adhesion test

8.5.1 Spec

imen preparation

Two specimens of processed film shall be selected from an area of high density. The specimens should be
50 mm x 50 mm or 50 mm long x the film width, but the dimensions are not critical provided all specimens are of

uniform size.

8.5.2 Procedure

they are fre
8 h at (
keeping a sa

NOTE
specified.

Ré

Take care t
undissolved

should be as
atleast 20 h

After 8 h, plal
The atmosp
saturated so

Alternatively,

urated solution of potassium sulfate in water (see [6] in the bibliography) i |n the bottom of the

blative humidity is based on the normal vapour pressure of the salt solution, but RH ‘tolerances|

b ensure that the saturated solution contains an excess of undissolved crystals at 50
crystals shall be above the level of the saturated-salt solution, and the surface area of tk
large as practical. To ensure adequate equilibrium, the jar and salt solution shall be kept 4
prior to use.

ce the specimens and specimen rack for 16 h in a second:desiccator jar that is also in the s
nere within the second jar shall be maintained at 11¢% RH, which can be obtained by
ution of lithium chloride in water (see [6] in the bibliography) in the bottom of the jar.

the temperature and humidity conditions can be:achieved by means of conditioning-air g

air-conditiong¢d rooms.

Time periodd
accomplishe
Each film sf
specimen ra
produced as

Films may sq
by dirt or dus
with holes o
should be ng

of 8 h at the high humidity and 16 h at the low humidity constitute one cycle. This can be 1
] by placing the specimens in the 96 %"RH jar in the morning and in the 11 % RH jar in th

ecimen shall be subjected to 12 humidity cycles. After this, remove the film specimeng

ck and examine the emulsion and any backing layer for evidence of peeling, flaking o
a result of the humidity-cycling treatment.

metimes exhibit what appear to be small pinholes in the image after processing. These can

jar.
cannot be
°C. Some

e solution
t 50 °C for

Ame oven.
keeping a

abinets or

nost easily
B evening.
from the
r cracking

be caused

t particles on the emulsion surface at the time that the raw film is exposed and should not bg¢ confused

cracks in the emulSion layer. The existence of such pinholes in the image prior to humig
ted so that their-presence does not lead to a false interpretation of adhesion weakness.

Film shall be

examined_under magnification and lighting conditions that are normal for the end-use of th

During an interruption.in/the cycling procedure, film specimens shall be kept at (50 + 2) °C and 11 % RH.

8.6 Blockjing test

ity cycling

e product.

At least five specimens of processed film shall be conditioned at (40 + 2) °C and 62 % RH. The preferred specimen
size is 50 mm x 50 mm, but the dimensions are not critical provided all specimens are of uniform size.

Place the specimens in a glass laboratory-desiccator jar so that they are freely exposed to the required
conditioning atmosphere for at least 15 h. Place the jar containing the specimens in a forced-air circulating oven at
(40 £ 2) °C. A relative humidity of approximately 62 % can be obtained by keeping a saturated solution of sodium
nitrite (see [7] in the bibliography) in water at the bottom of the jar.

Take care to ensure that the saturated solution contains an excess of undissolved crystals at 40 °C. Some
undissolved crystals shall be above the level of the saturated-salt solution, and the surface area of the solution
should be as large as is practical. To ensure adequate equilibrium, the jar and salt solution shall be kept at 40 °C
for at least 20 h prior to use.
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After moisture equilibrium is attained, remove the jar from the oven. Without removing the film specimens from the
jar, stack at least five specimens so that the emulsion surface of one specimen is against the back surface of the
adjacent specimen. Place the stack under a uniform pressure of 35 kPa. This can be accomplished by placing a
weight on the film stack, the dimensions of the weight being greater than those of the film specimens. The jar
containing the weighted stack shall be put back into the forced-air circulating oven for 3 d at 40 °C.

Alternatively, the temperature and humidity conditions can be achieved by means of conditioning-air cabinets or
air-conditioned rooms.

Remove the film stack from the oven and allow it to cool. Remove the film specimens individually from the stack
and observe each for evidence of film blocking (sticking) (see 6.2).

8.7 TthmaI sticking test

Measurements shall be made on two unheated specimens of processed film and two cheated specimens as
specified ih 8.2. A specimen 50 mm x 50 mm is convenient, but the dimensions are not critical.

Place the|specimen between two smooth uncoated glass plates, that have dimensions slightly lafger than the
specimen, under a uniform pressure of 35 kPa. This can be accomplished by placing a weight on the upper glass
plate, the fimensions of the weight being greater than that of the specimen. Put'each glass-plate/film gandwich in a
forced-air girculating oven for 1 h at (65 + 2) °C.

Remove the glass-plate/film sandwich from the oven and allow it to cooly“After removal of the glass plgtes, examine
the film for evidence of blocking (sticking), film delamination and surfacé damage.

9 Image test methods

9.1 Densitometry

Image derjsity shall be measured in accordance with 9.1.1 and 9.1.2.

9.1.1 Projection density

Projection|transmission density shall be)measured as specified for the /4,5 type in ISO 5-2 and shall be designated
as DT (6,4 c; SH: 6,4 o; VT)

9.1.2 Printing density

Printing trInsmission defisity shall be determined as specified for ISO type 1 printing density in ISO §-3, and shall
be designated as D5 (90 ° opal; S: < 10 °; 54).

9.2 Pror;er development test

Measurements shall be made on processed vesicular film having a projection density equal to 1,8 or greater. The
projection density shall be measured as specified in 9.1.1.

Subject the film to a dark incubation of 3 h at (65 + 2) °C in an open-air oven. Measure the projection density.
Express any density decrease as a percentage of the original projection density.

9.3 Residual diazonium-salt test
A D, area of the processed vesicular film shall be read for printing density as specified in 9.1.2. Place the

specimen at a distance of 100 mm from a 100-W clear incandescent lamp without a reflector for a 10-min
exposure. The density of the identified area shall be read again for printing density.
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9.4 Light-fading test

9.4.1

Specimens

Measurements shall be made on low-density and high-density areas of two specimens of processed film.

Class A films shall be measured for printing density as specified in 9.1.2, and for projection density as specified in
9.1.1. Class B films shall be measured only for projection density. The density values of the low-density and the
high-density areas shall conform to those specified in Table 2.

9.4.2 Light-exposure apparatus

The light-exp
of 120 V to 1
275 nm.

The film plan

and 0,25 W/mm? for the rest of the spectrum?).

9.4.3 Procedure

Insert the sg
specimens i
temperature

Measure the|
9.1.

9.5 Dark-ageing test for the minimum-density area

osure apparatus shall contain a carbon arc of the solenoid-activated type that operates_ov
15 V at 15 A. The arc shall be enclosed in a borosilicate-glass globe that filters out wavelen

e surface shall have an irradiance of 1,7 W/mm? at 358 nm, 5 W/mm? at 386.nm, 2 W/mm?2

q

J

ecimens in the light-exposure apparatus and position the holders so that the emulsion
facing the arc. With the light-exposure apparatus operating.between 40 % RH and 50 %
between 50 °C and 55 °C, expose the film for 7 h.

density values of the low-density and high-density areas using the appropriate methods §

Er a range
jths below

At 416 nm,

ide of the

RH and at a

pecified in

9.5.1 Specjmens
Measuremerts shall be made on a minimum-density area of three specimens of processed film.
Class A filmg shall be tested using a pair of specimens measured for printing density as specified in [9.1.2, and

another pair
tested using

9.5.2 Procedure

Condition the film at (5@2) % RH as specified in 8.2. One specimen of LE-10 films shall be heated

50 °C and 5(
heated for 4(

Incubation af

of specimens shall be measured for projection density as specified in 9.1.1. Class B film
pnly specimens measured for projection density.

% RH, and'a second specimen for 2 d at 70 °C and 50 % RH. One specimen of LE-100 filn
d at 65.°C and 50 % RH and a second specimen for 6 d at 80 °C and 50 % RH.

s shall be

or 30d at
s shall be

twe temperatures is required in order to verify that the temperature dependence of the D,

n increase

allows predummmmmmmmmmmmwously

tested and do not contain new polymeric binders, a single incubation temperature is sufficient. In such cases,
LE-10 films shall be tested for 2 d at 70 °C and 50 % RH, and LE-10 films for 21 d at 70 °C and 50 % RH.

All incubations shall be carried out in a humidity-controlled oven or in a glass desiccator jar containing a salt
solution that provides 50 % RH at the incubation temperature. Precautions to be followed in using a desiccator jar
are specified in 8.5.2.

2) Details on the availability of such a carbon-arc light source may be obtained from the Secretariat of ISO/TC 42. Sources
with equivalent emission may be used.
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The density of the low-density areas shall be measured using the appropriate methods specified in 9.1. The density
increase shall conform to the level specified in 7.4.

9.6 Dark-ageing test for the vesicular image
Measurements shall be made on a projection-density patch of 2,0 and measured as specified in 9.1.1.
Condition the film at (50 + 2) % RH as specified in 8.2. Both LE-10 and LE-100 films shall be heated for 50 d at

45 °C and 50 % RH in a humidity-controlled oven or in a glass desiccator jar containing a salt solution that provides
50 % RH.

Remeasuile the projection density. The projection density change shall conform to the value specified ip 7.5.

10 Clasgsification for reporting

Vesicular films shall be classified as LE-10 or LE-100 film, depending upon their usefulllife. This is determined by
conformarjce to the test requirements specified in 7.4 for the dark-ageing of the minimum-density afea. All other
property rgquirements are the same for both classes.

Vesicular films shall be classified as Class A films if they meet projection and’printing density requirdments at the
end of the|r projected useful life. They shall be classified as Class B filmg-if‘they meet projection requifements only.
This is defermined by conformance to the light-fading test requirement§’specified in 7.3 and to the dark-ageing test
requiremepts specified in 7.4. Other property requirements are the same for both classes.
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Annex A
(informative)

Numbering system for related International Standards

The current numbering system for TC 42 documents dealing with the physical properties and stability of imaging
materials is confusing since the five digit numbers that are used are not in any consecutive order. To facilitate
remembering the numbers, ISO has set aside a block of humbers from 18900 to 18999 and all revisions and new

InternationaI’LStandards will be given a number within this block. The last three digits will be identical to {he current
ANSI/PIMA pumbers of published documents. This will be advantageous to the technical experts-from|Germany,
Japan, United Kingdom, and the USA who have prepared the standard and who are familiar with“the ANSI/PIMA
numbers.
As the preseht International Standards are revised and published, their new numbers will. be)yas given in Table A.1.
Table A.1 — New ISO numbers
Current ISQ . New ISO
Title
number number
10602* Photography — Processed silver-gelatin type black-and-white film — Specifications for 8901
stability
10214* Photography — Processed photographic materials —(Filing enclosures for storage 8902
6221* Photography — Films and paper — Determination:of dimensional change 8903
5769 Imaging materials — Processed films — Methed for determining lubrication 8904
8225 Photography — Ammonia-processed diazo-photographic film — Specifications for stability 8905
543* Imaging materials — Photographic-filnis — Specifications for safety film 8906
6077* Imaging materials — Photographic films and papers — Wedge test for brittleness 8907
8776* Imaging materials — Photographic film — Determination of folding endurance 8908
10977 Photography — Processed photographic colour films and paper prints — Methods for 8909
measuring image stability
4330* Imaging materials~— Photographic film and paper — Determination of curl 8910
5466* Imaging materials — Processed safety photographic films — Storage practices 8911
9718 Photography — Processed vesicular photographic film — Specifications for stability 8912
Imaging materials — Stability — Vocabulary 8913
Imaging materials — Photographic film and papers — Method for determining the 8914
resistance of-nhotoaranhic emilsions to wet ahrasion
12206* Imaging materials — Methods for the evaluation of the effectiveness of chemical 18915
conversion of silver images against oxidation
14523 Photography — Processed photographic materials — Photographic activity test for 18916
enclosure materials
417 Photography — Determination of residual thiosulfate and other related chemicals in 18917
processed photographic materials — Methods using iodine-amylose, methylene blue and
silver sulfide
3897* Imaging materials — Processed photographic plates — Storage practices 18918
14806* Imaging materials — Thermally processed silver microfilm — Specifications for stability 18919
6051* Imaging materials — Processed photographic reflection prints — Storage practices 18920
12 © 1SO 2002 — All rights reserved
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Table A.1 — New ISO numbers (continued)

Current ISO . New ISO
Title
number number
15525* Imaging materials — Compact discs (CD-ROM)— Method for estimating the life 18921
expectancy based on the effects of temperature and relative humidity
Imaging materials — Processed photographic films — Methods for determining scratch 18922
resistance
15524* Imaging materials — Polyester-base magnetic tape — Storage practices 18923
1 564 B l‘lllayl.l Iy IlIatUl l‘all\) - Tcof lllcthud fUl AIII’ICI II.UO'tyIJC' [JI UU’I‘L/(‘I’UI S 1 8924
16111 Imaging materials — Optical disc media — Storage practices 18925
1611 Imaging materials — Life expectancy of information stored on magneto-optical. (MO) 18926
discs — Method for estimating, based on effects of temperature and relative humidity
Imaging materials — Life expectancy of information stored on recordable compact disc 18927
systems — Method for estimating, based on effects of temperature and relative-humidity
10331 Imaging materials — Unprocessed photographic films and papers — Storage practices 18928
Imaging materials — Wet-processed silver — Gelatin type black-and-white photographic 18929
reflection prints — Specifications for dark storage
Imaging materials — Protocols for outdoor weathering experiments 18930
Imaging materials — Recommendations for humidity meastrement and control 18931

*  This ddcument has already been replaced by an International Standard with’the new ISO number.

© I1SO 2002 — Al rights reserved

13


https://standardsiso.com/api/?name=d8d06216f36ab995ec5001926fe66800

ISO 18912:2002(E)

Annex B
(informative)

Distinction between film storage (record) copies
and work (reference) copies

The distinction between photographic film records that are intended for storage and those intended for use has not
always beenye i i i i

for ready
ation with
moisture-
vhere they
conditions
long-term

conditioned fo the conditions of the working area, which may be quite different from the storage area
are filed. In fact, physical distortion of work copies can occur if they are not reconditioned tothe moisture
of the storage area. It is evident that work copies of photographic records are not-suitable for

preservation

Vesicular fil
found applicg
following the

Where there
should be pr
in which orig

Original stor|
outlined in t
important tha
importance i

They should not be considered as storage or record copies.

is generally used for the work copy of daily information management systems, although
htion for storage purposes. The useful life of work copies can be.prelonged even in frequen
recommendations for material selection and handling given in his International Standard.

is a need for extended storage of photographic film records having a permanent value,
bpared for reference use. These duplicates should be kept in a collection area separate frg
nal storage copies are stored.

bge copies should meet the appropriate 1SO-requirements for the photographic materiz
nis International Standard and its companion.-documents, 1ISO 18901 and ISO 18905. It
t storage copies be stored according to.the recommendations of ISO 18902 and ISO 1891
5 the control of temperature and humidity and the protection of the film from dirt and impuriti

the approprigte film materials are stored according o recommended procedures, satisfactory preservat

be obtained.

Original storage records will occasionally-be\looked at, otherwise there is no need to keep these records

the use of g
should be pr

In conclusior
information.

torage copies should berinfrequent. If more than infrequent use is required, duplicate w
nted from the storage copies.

, there are two types-of film records: those intended for use and those intended for the pres
['his InternationalhStandard pertains to the latter only.

t also has
usage by

duplicates
m the one

| used as
is equally
1. Of vital
es. Unless
on will not

However,
Drk copies

brvation of
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Annex C
(informative)

Microfilm image quality

C.1 General

If satisfactory image quality is to be retained after storage, the quality of the image to be stored is.as|important as
the keepirlg characteristics of the stored film. Considerable attention and care should be taken(to-enisure that the
original camera film is properly exposed and is then properly printed onto the duplicate film.
In establishing a microfilm system, three factors should be considered:

— quality of the original document;

— expodure of the document;

— image contrast (see [8] in the bibliography).

C.2 Quality of original document

C.2.1 Ggneral

The three most important qualities of the original document related to image quality are:
— height of the characters;

— stroke width forming the smallest significant character or line;

— for non-computer output microfilm, the contrast between the paper and ink.

C.2.2 CHaracter height

The quality requirementsineeded to enable a micro-recording system to record a character of a spegific size in a
document|can be estimated by use of a “quality index”.

The quality index<(Ql) relates the reduction ratio and the resolving power of the system to the height of the smallest
significant| characters in the document in such a way that the level of legibility in the resulting impges can be
predetermined."The Ql is described in [9] in the bibliography.

In most duplicating processes, there is a loss of information with each succeeding generation. It is, therefore,
essential that the QI of the camera film be high enough so that the QI of the next generation or generations,
including hard-copy printouts, will be sufficient to provide images with adequate legibility for storage (see [10], [11]
in the bibliography).

C.2.3 Line or stroke width

Due to optical limitations in most photographic systems, film images of thin lines appearing in the original document
will tend to fill in as a function of their width and density. Therefore, as the reduction ratio of a given system is
increased, it may be necessary to reduce the background density to achieve an image with relatively low line
density so that the copies produced will contain legible characters. No firm rule can, at this time, be written for this
relationship.
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C.2.4 Ink/paper contrast

With good clear-black type on a white background, an image with a high QI and high contrast can be achieved at a
high reduction ratio. As the original print quality and contrast decrease, the reduction ratio or background density,
or both, should be decreased to achieve the same quality image unless the resolving power of the system is
increased. Reference [10] in the bibliography gives recommended background densities for achieving satisfactory

images.

C.3 Exposure of the document

C.3.1 Gengéral

The second

mportant factor to be considered when photographing documents is exposure control|(see [

the bibliography).

It is desirab
duplicating,
various meth

Reference |
contrast of tH
cameras. Ho
well controlle

Computer-oy
facilitate dup

e that the contrast of all images in a single roll or microfiche have the _same value t
L.e. to permit constant printing exposure and speed. Due to the wide variety of documen
ods by which they are filmed, trade-offs will need to be made in controllingthe exposure.

0] in the bibliography gives recommended background densities’ for camera films bas
e original documents when using planetary cameras. The same ,fecommendations also app
wever, even with automatic exposure controls, the image densities from rotary cameras ca
d.

tput microfilmers use higher contrast films, resulting.ichmore uniform and higher contrast in
icating (see [11], [14-19] in the bibliography).

C.4 Image contrast

The third fag
(see [14] in
generation. T

The average
the light ang
contrast. Ho
the ability of

The charact
characteristig

tor to be considered when photographing documents, the contrast of the micro-reproducti
he bibliography), is dependent upon the selection of proper photographic materials for u

individual that uses microfilm thinks of contrast as the magnitude of the difference in densit
dark areas in a microfilm image. From the user’s point of view, this is a logical interp|
vever, the quality oftaymicrofilm depends on more than the two ends of the scale; it also d
he photographic materials to differentiate between small differences in tones in the docume

bristic curves<of the photographic film define the contrast of the reproduction. Cascad
curves af all films used in the system produces its tone-reproduction curve.

In a microfil
the contrast
black lines fr
the contrast
reproduction

n(the image is too high, fine lines and light lines from the original document will tend to fill i

12], [13] in

b facilitate
s and the

ed on the
y to rotary
hnot be as

hages that

pn system
Ee in each

his applies both to the exposure of camera film and to subsequent printing onto duplicating {ilm.

y between
Fetation of
bpends on
nt.

ng of the

system, the contrast of the tone-reproduction curve affects the quality of the microfilm reprg¢duction. If

h and bold

is too low, all the graphic information will be reproduced but the lines will appear unsha
will have a flat, muddy appearance.

er hand, if

rp and the

Film manufacturers have made camera and print films with contrast designed to work effectively together.
However, it is up to the user to select the proper films for use in a particular system.
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Annex D
(normative)

Effects of heat and pressure

D.1 Heat effects

Vesicular

this plastid binder will soften, causing collapse of the bubbles with a resultant loss of image.

The tempgrature at which the plastic binder starts to soften depends on the type of polymer used in th

varies for
at 65 °C,
heated to
requireme

D.2 Pressure effects

The natur

bubbles tq be physically and irreversibly compressed, with a resultant loss of density.

In ordinar

the infreqyent viewing or printing of such records. HighlyZlocal pressure points should also be avoide
storage. Hor example, roll film should not be wound tightly onto cores or reels. Sheet film, such a
should nof be stacked horizontally under pressure, nor should it be stored vertically in tightly packed fil

mages are formed by the presence of bubbles or vesicles in a plastic binder. At elevated|

Hifferent products. However, some vesicular films have shown bubble collapse‘after 15 min
pr 1d at 60 °C. Consequently, particular care should be taken to ensure\that vesicular
excessive temperatures in readers or printers. Some commercial readers which meet
hts (see [20] in the bibliography) will heat vesicular films to these levelsi{{s€e annex F).

p of the vesicular image also causes film to be sensitive\to pressure damage. Pressure v

cases, storage copies should not be subject ta\physical scratches or abrasions that can

bmperatures,

e binder and
at 70 °C, 1 h
films are not
temperature

ill cause the

occur during
d during film
S microfiche,
m drawers.

© I1SO 2002 — Al rights reserved

17


https://standardsiso.com/api/?name=d8d06216f36ab995ec5001926fe66800

ISO 18912:2002(E)

Annex E
(informative)

Effects of high humidity

Most of the binders used in vesicular films, which do not contain chlorine, can be adversely affected by very high
humidity.

Exposure of |processed vesicular film to relative humidities greater than 90 % for several hours cangprpduce tiny
fissures in the binder layer. This is evidenced by a high haze and a high increase in D, which can_ objiterate the
image. Whilg this condition should never be encountered during normal storage, it might occur during shipment of
processed film, use of film in a non-conditioned area, or if the air conditioner for the storage area malfungtions. This
high D, vdlue can generally be lowered by subsequent redevelopment of the film at its, hormal development
temperature,|with consequent recovery of the image.
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