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Industrial Radiographic Film System ; BAM

Bundesanstalt fur
Matetialforschung

EEI’tifil:EtE No. BAM!ZEF!DU4I12 und -pridfung
2" Revised version
12200 Berin, Germany

Hereby it is certified by the BAM Certification Body that the industrial X-ray film system I L-: 1: E:ﬁ:ﬂ;--p
with the designation : ) 8104-7 2222

Indux R4 CERT
Fomadux R4 CERT

processed in the
developer AGFA G 135,
automatic film processing with immersion time of 100 seconds,

developer temperature 28 °C,

of the manufacturer

FOMA BOHEMIA spol. s r.o.
Hradec Kralové / Czech Republic

meets the requirements of the system classification C3 for industrial x-ray films for
radiographic testing according to 150 11699-1:2008 and DIN EN IS0 11699-1:2012 a5 wall
as the requirements of the ASTM system class | according to ASTM E 1815-08 (2013).

The certification has been performed on the basis of certification contract No. BAM - ZBF -
0001 - 201 - FOMA according to the requirements of the standard EN ISO/IEC 17065:2012 and
comprises a type examination with surveillance of the products as well as of the production
site (BAM Certification Systems lla and IIb - surveillance of the products and quarterly
surveillance of the measuring data from the continuous production as well as additionally the
surveillance of the production site). The products certified by BAM may be labeled with the
BAM certification mark "BAM Ceprift und iiberwacht” and/or “BAM Certified and under
surveillance”,

The certificate is valid until January 30, 2022.
The certificate is based on the test report No. 8.3/7282 of 201-12-20 as well as on procedure
n®"BZ5-05/047/16.

for Bundesanstalt fiir Materialforschung und -priifung (BAM)
Unter den Eichen 87,12205 Berlin, 2017-01-31

R0 Q) A bt

Or. R. Crétz A \ w Or. U. Ewert
W 3 L 1 =] o
BAM Certification Body W SR VT BAM Assessor
“Wip e R
Distributhon list: 12 Certificate holder m.’.._ '_'_;__: 2™ BAM Certification Dody

The BAM Certification Body has been accredited according to standard EM 150/IEC 170652002 by the DAkES (Deutsche Akkreditierungsstelle GrdH)
The accreditation s valld for the seope given in certificate D-ZE-1H075-21-00.

This certificate may only be published in full wording and without any additions. A revocable written consent shall be obtained from BAM
biefarehand for any amended reproduction or the publication of any excerpts. The German version is exclusively legally bindina.
Place of jurisdiction is Berlin,

10

2075

Sicherheit in Technik und Chemie
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Industrial Radiographic Film System ; BAM

Bundesanstalt fiir
Materialforschune

Certificate No. BAM/Z BF/018/12 und -pritfung
2" Revised version
12200 Berlin, Cermany

Hereby it is certified by the BAM Certification Body that the industrial X-ray film system T f;; gg a_1;:4-9
with the designation ' B104-7 2222

Indux RS CERT
Fomadux RS CERT

processed in the
developer AGFA G 135,
automatic film processing with immersion time of 100 seconds,

developer temperature 28 °C,

of the manufacturer

FOMA BOHEMIA spol. s r.o.
Hradec Kralové / Czech Republic

meets the requirements of the system classification C4 for industrial x-ray films for
radiographic testing according to IS0 11699-1:2008 and DIN EN 150 11699-1:2012 as well
as the requirements of the ASTM system class | according to ASTM E 1815-08 (2013).

The certification has been performed on the basis of certification contract No. BAM - ZBF -
0001 - 2011 - FOMA according to the requirements of the standard EN IS0/IEC 17065:2012 and
comprises a type examination with surveillance of the products as well as of the production
site (BAM Certification Systems |1 and Ilb - surveillance of the products and quarterly
surveillance of the measuring data from the continuous production as well as additionally the
surveillance of the production site). The products certified by BAM may be labeled with the
BAM certification mark "BAM Gepriift und dberwacht” and/or "BAM Certified and under
surveillance”.

The certificate is valid until January 30, 2022

The certificate is based on the test report No. 8.3/7403 of 2012-10-26 as well as an procedure
n' BZ5-05/047/16.

for Bundesanstalt flr Materialforschung und -prifung (BAM)
Unter den Eichen-87 32205 Berlin, 2017-01-31

a.l'l'\
[}

ve

Or. U. Ewert
BAM Assessor

® Q4

Dr. R, Cratz
BAM Certification Body

Distribution list: ™ Coartificate holder Wiy 1 e,

24 B Certification Body

The BAM Certification Body has been accredited according to standard EM IS0/IEC 170652012 by the DAKKS (Deutsche Akkreditierunesstelle GrmbH}.
The accreditation is valid for the scope given in certificate 0-2E-11075-21-00.

This certificate may only be published in full wording and without any additions, & revocable written consent shall be chtained From Bah
beforehand for any amended reproduction or the publication of amy pxcorpts, Tho Cermyan version is extlusively legally bindineg,
Place of jurisdictivn is Bertin.

Sicherbeit in Technik und Chemie
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Industrial Radiographic Film System ; BAM

Bundesanstalt far
Materalforschung

l:Ertiﬂl:iltE MNo. BAM!ZBF;HDE,: 0n und -privfung
2" Revised version
12200 Berlin, Cermarny

Hereby it is certified by the BAM Certification Body that the industrial X-ray film systeqn T +493081040
' = . F: +48 30 8104-7 2222
with the designation

Indux R7 CERT
Fomadux R7 CERT

processed in the
developer AGFA G 135,
automatic film processing with immersion time of 100 seconds,

developer temperature 28 °C,

of the manufacturer

FOMA BOHEMIA spol. s r.o.
Hradec Kralové / Czech Republic

meets the requirements of the system classification C5 for industrial x-ray films for
radiographic testing according to 1S0 11699-1:2008 and DIN EN 1S0 11699-1:2012 as well
as the requirements of the ASTM system class Il according to ASTM E 1815-08 (2013).

The certification has been performed on the basis of certification contract No. BAM - ZBF -
00071 - 201 - FOMA accarding to the reguirements of the standard EN 1SO/IEC 17065:2012 and
comprises a type examination with surveillance of the products as well as of the production
site (BAM Certification Systems Ila and |1b - surveillance of the products and quarterly
surveillance of the measuring data from the continuous production as well as additionally the
surveillance of the production site), The products certified by BAM may be labeled with the
BAM certification mark "BAM Geprift und Uberwacht” and/ar "BAM Certified and under
surveillance”,

The certificate is valid until January 30, 2022.

The certificate is based on the test report No, 8.3/7212 of 2010-12-01 as well as on procedure
n" BZ5-05/047/16.

for Bundesanstalt fiur Materialforschune und -priifung (BAM)
Unter den Eichen 87 5 Berlin, 2017-01-31

e R U,
©. Q1 U Gt
l . (= b :

Or. U. Ewert

Dr. R, Gratz : Ly
BAM Certification Body k< BAM Assessor

Distribution list: 1* Cortifi | i g “ “ mAM Certification Bady

S, s

.._'.__‘_,_.-'-
The BAM Certification Body has been accredited according to standard EN IS0/EC T7065:2017 by the DAKKS (Deutsche Akkreditierun gsstelle GridH).
The arcreditation is valid for the scope alven in certificate 0-ZE-11075-71-00,

This certificate may onky be publisted in full wording and without any additions. & revocable written consent shall be obtained from BAM
baforenand for any amended reproduction or the publication of any eacerpts, The German versian is exclusively legally binding.
Place of jurisdiction is Berlin

Sicherheit in Technik und Chemie
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FOMA NDT SYSTEM

FOMADUX NDT ROLLFILM

TECHNICAL RADIOGRAPHIC FILMS

Characteristics of the product

FOMADUX NDT ROLLFILM is a special confectioning form of technical
radiographic film with designed for non-destructive material testing with use
of X- or gamma radiation. The special form of the packaging ensures the
film’s resistance to light, humidity and greasy impurities.

The film is placed between two lead screens (thickness 0,025 mm) of the
same dimensions; the screens are in perfect contact with the film; the film is
packed in a light- and moisture-proof package — using the “edge to edge”
system.

Usage

This kind of film is ideal solution for testing of long welds, e.g. welds of
pipelines, pressure vessels or large parts in the aerospace industry, as the
length can be chosen so that all the radiogram can be exposed to a single
piece of film.

Packed film is wound onto a cardboard core and inserted in a transport box
from which required length can be simply wound out. There is a print in the
package axis on the side with folded edges; the print helps determine the
film center and the film length. Contact of the film with a wet or impure
object has no effect on the quality of the final radiograph.

How to remove the film from the package before processing: In a dark room
hold the non-printed part of the package together with lead screen and the
film with one hand and strip off the printed part of the package and the
second lead screen with the other hand. Thus the film will be easily and
quickly removed from the package.

Advantages of the rollfilm

The full length of the weld can be radiographed onto a single piece of film,

i.e. we avoid using several film sheets for one weld. Required film length is

determined according to the weld length. Further advantages:

Using without cassettes

Lightproof package is resistant to humidity and greasy impurities

By single — usage films we avoid faults caused by their repeated usage

Perfect contact between the film, lead screens and checked object

ensures optimal quality of the image

o The “edge to edge” packing system allows optimal use of the film
surface where there is not sufficient space for placing the film

Processing
FOMADUX is intended both for the manual and automatic processing.

Processing technology

Long films must be processed carefully. Generally it is possible to split the
film after marking it and then to process it in the ordinary way or to fully
exploit the advantages of the ROLLFILM package and process it in full
length.

a) When machine processing it is necessary to ensure precise leading (by
a suitable jig) of the film into the axis of the developing machine.

b) In manual processing of ROLLFILM, prior to processing it is
necessary to wind the film into a special wire coil that facilitates contact
of the film with baths. It is also possible to split the film and process it in
parts in ordinary frames used for processing in a darkroom.

Recommended chemicals for the manual processing:
FOMADUX LP-T Developer

(5 minutes of developing time at 20 °C, dilution 1 + 3)
FOMAFIX Rapid Fixer

FOTONAL Wetting Agent

Recommended chemicals for the automatic processing:

FOMADUX LP-D Developer-Replenisher

(2 minutes of developing time at 28 °C)

FOMA LP-DS Developer Starter

FOMADUX MIX - Hardening Fixer — part A (fixer) + part B (hardener)

FOMADUX NDT ROLLFILM can also be processed in FOMA ECO chemie
(FOMADUX LP-ECO, FOMADUX FIX-ECO) intented for both automatic and
manual processing or in corresponding processing chemicals of other
manufacturers.

Darkroom illumination

The film is processed at yellow-orange safety illumination with wavelength of
590 nm. Length of exposure and a distance of the processed material from
the illumination source should be tested.

Archiving of processed films

The manufacturer guarantees the archival permanence of minimum

50 years when complying with conditions following:

o films must be perfectly fixed and washed

o films must be stored at a relative humidity of 30 to 60% out of reach of
harmful gases.

Storage of unexposed films

Unexposed films should be stored in the original packaging in a cool, dry
place (temperature ranging from 10 to 25 °C, relative humidity from 40 to
60 %), out of reach of harmful vapours, gases and ionizing radiations.
Exposed films should be processed as soon as possible.

Packaging

Rollfilm with Pb

o lightproof, humidity and greasy resistant

e sandwiched between two lead screens
(thickness 0,025 mm)

o width 60, 70 or 100 mm in length up to 90 m.

Rollfilm BLR

e bare rollfilm

o intended for using in cassettes

o width 60, 70 mm or 100 mm in length up to 150 m.

By using and processing of the product Fomandux arise wastes, which is
necessary to environmentally liquidate according to valid legislation.

Wastes:

— packaging foil : PET /AL / PE or PAPER/PE/PAPER
- Pb foil

— waste developers

— waste fixers

Information according to Article 33 of REACH: The product FOMADUX
contains lead. This substance is included in the list of substances (for
possible inclusion in Annex XIV). After handling, hygiene rules must be
followed. More information at www.foma.cz

The product has been produced and marketed in conformity with a
quality system according to the international standard EN 1SO 9001.

FOMA

BOHEMIA spol. s r.o.

500 02 Hradec Kralové
Czech Republic

FOMA 08/20
phone: +420 495 733 288
fax: +420 495 733 376

ndt@foma.cz
www.foma.eu
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FOMA NDT SYSTEM

INDUX R4, INDUX R5 and INDUX R7

INDUSTRIAL X-RAY FILMS

General information
INDUX R4, R5 and R7 are the industrial radiographic films intended for
non-destructive material testing using X- or gamma radiation.

INDUX R4 is a medium-speed, high-contrast, extremely fine-grain film,
corresponds with the class C3 classification according to EN ISO
11699-1 standard and according to ASTM E1815 standard with class I.

INDUX R5 is a standard-speed, high-contrast, very fine-grain film,
corresponds with the class C4 classification according to EN I1SO
11699-1 standard and according to ASTM E1815 standard with class I.

INDUX R7 is high-speed, high contrast, fine-grain film, corresponds
with the class C5 classification according to EN ISO 11699-1 standard
and according to ASTM E1815 standard with class II.

All films are suitable for radiography with or without lead screens and
meet requirements for the most standard applications.

Applications

INDUX R4 should be used at low voltages for the radiography of thin-
to-medium thick-walled light metal parts/ products. At higher voltages
the film is suitable for the testing of thick-walled light metal or thin-
walled steel parts/products. With high-energy gamma rays the film is
suitable for the radiography of thick-walled dense metal parts/products.

INDUX R5 is suitable for the radiography of medium-walled steel or
thick-walled light metal parts/products.

INDUX R7 should be used at low voltages for the radiography of
medium-walled light metal or thin-walled steel parts/products. At higher
voltages the film is suitable for the testing of thick-walled light metal or
medium-walled steel parts/products. With high-energy gamma rays the
film is suitable for the radiography of thicker-to-thickest dense metal
parts/products.

Packaging forms

daylight packaging (FOMAPAK) — one-sheet vacuum-sealed
packaging with lead screens of 0,025 mm thickness

Sizes: 6x10, 6x12, 6x16, 6x20, 6x24, 6x30, 6x40, 6x48, 10x10, 10x12,
10x16, 10x20, 10x24, 10x30, 10x40, 10x48, 18x24, 30x40 cm in boxes
and other sizes according to an agreement with manufacturer.

The vacuum-sealed packaging FOMAPAK ensures optimum contact of
film surface with lead screens, simple handling, and is light-tight, air-
tight and waterproof.

darkroom packaging (KB)

Sizes: 6x24, 6x40, 6x48, 10x12, 10x20, 10x24, 10x40, 10x48, 10x72,
18x24, 30x40 cm in boxes and other sizes according to an agreement
with manufacturer.

Rollfilm packaging
— rollfilm with lead screen

— bare rollfilm (BLR)
for more details see the technical data sheet of ROLLFILM

Other sizes are subject to an agreement with the manufacturer.

Film base
INDUX R4, R5 and R7 are manufactured on a dimensionally stable
bluish polyester base of 0,175 mm thickness.

Screens

Screens-packed kinds (FOMAPAK) content lead screens 0,025 mm
thick, backed by a paper of 70 - 90 g/sgm of basic weight, on both film
sides.

Darkroom illumination

The film is processed at yellow-orange safety illumination with
wavelength of 590 nm. Length of exposure and a distance of the
processed material from the illumination source should be tested.

Exposure charts for steel

For optical density D=2, front and back lead screens 0,025 mm thick,
automatic processing, FOMADUX LP-D Developer, 8 minute
processing cycle at 28 °C (corresponds with 2 minutes of developing
time).
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Processing
INDUX R4, R5 and R7 are intended both for the manual and automatic
processing.

Recommended chemicals for the manual processing:
FOMADUX LP-T Developer

(5 minutes of developing time at 20 ‘C, dilution 1 + 3)
FOMAFIX Rapid Fixer

FOTONAL Wetting Agent

Recommended chemicals for the automatic processing:
FOMADUX LP-D Developer-Replenisher

(2 minutes of developing time at 28 ‘C)

FOMA LP-DS Developer Starter

FOMADUX MIX - Hardening Fixer — part A (fixer) + part B (hardener)

FOMA industrial X-ray films INDUX R4, R5 and R7 can also be
processed in FOMA ECO chemie (FOMADUX LP-ECO, FOMADUX
FIX — ECO) intended for both automatic and manual processing or in
corresponding processing chemicals of other manufacturers.

Sensitometric characteristics
220 kV / 10 mA / 8 mm Cu, automatic developing, FOMADUX LP-D Developer,
8 minute processing cycle at 28 °C (corresponds with 2 minutes of developing time).
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Archiving of processed films

The manufacturer guarantees the archival permanence of minimum 50

years when complying with conditions following:

— films must be perfectly fixed and washed

— films must be stored at a relative humidity of 30 to 60% out of reach
of harmful gases.

Storage of unexposed films

Unexposed films should be stored in the vertical position in the original
packaging in a cool, dry place (temperature ranging from 10 to 25 °C,
relative humidity from 40 to 60 %), out of reach of harmful vapours,
gases and ionizing radiations.

After opening the film bag, you must re-close it with two folds to secure
it against opening. This prevents air moisture from entering the film
bag.

Exposed films should be processed as soon as possible.

By using and processing of the product Indux R4, R5 and R7 arise
wastes, which is necessary to environmentally liquidate according to
valid legislation.

Wastes:

— packaging foil : PET / AL/ PE or PAPER /PE /PAPER
— Pb foil

— waste developers

— waste fixers

Information according to Article 33 of REACH: The product INDUX
contains lead. This substance is included in the list of substances (for
possible inclusion in Annex XIV). After handling, hygiene rules must be
followed. More information at www.foma.cz

The product has been produced and marketed in conformity with a quality system
according to the international standard 1ISO 9001.

FOMA

BOHEMIA spol. s r.o.

500 02 Hradec Kralové
Czech Republic

phone: +420 495 733 288
fax: +420 495 733 376

FOMA 08/20
ndt@foma.cz

www.foma.eu



J'l}lce 192\

FOMA NDT SYSTEM

INDUX R4, INDUX R5 and INDUX R7

INDUSTRIAL X-RAY FILMS

General information
INDUX R4, R5 and R7 are the industrial radiographic films intended for
non-destructive material testing using X- or gamma radiation.

INDUX R4 is a medium-speed, high-contrast, extremely fine-grain film,
corresponds with the class C3 classification according to EN ISO
11699-1 standard and according to ASTM E1815 standard with class I.

INDUX R5 is a standard-speed, high-contrast, very fine-grain film,
corresponds with the class C4 classification according to EN I1SO
11699-1 standard and according to ASTM E1815 standard with class I.

INDUX R7 is high-speed, high contrast, fine-grain film, corresponds
with the class C5 classification according to EN ISO 11699-1 standard
and according to ASTM E1815 standard with class II.

All films are suitable for radiography with or without lead screens and
meet requirements for the most standard applications.

Applications

INDUX R4 should be used at low voltages for the radiography of thin-
to-medium thick-walled light metal parts/ products. At higher voltages
the film is suitable for the testing of thick-walled light metal or thin-
walled steel parts/products. With high-energy gamma rays the film is
suitable for the radiography of thick-walled dense metal parts/products.

INDUX R5 is suitable for the radiography of medium-walled steel or
thick-walled light metal parts/products.

INDUX R7 should be used at low voltages for the radiography of
medium-walled light metal or thin-walled steel parts/products. At higher
voltages the film is suitable for the testing of thick-walled light metal or
medium-walled steel parts/products. With high-energy gamma rays the
film is suitable for the radiography of thicker-to-thickest dense metal
parts/products.

Packaging forms

daylight packaging (FOMAPAK) — one-sheet vacuum-sealed
packaging with lead screens of 0,025 mm thickness

Sizes: 6x10, 6x12, 6x16, 6x20, 6x24, 6x30, 6x40, 6x48, 10x10, 10x12,
10x16, 10x20, 10x24, 10x30, 10x40, 10x48, 18x24, 30x40 cm in boxes
and other sizes according to an agreement with manufacturer.

The vacuum-sealed packaging FOMAPAK ensures optimum contact of
film surface with lead screens, simple handling, and is light-tight, air-
tight and waterproof.

darkroom packaging (KB)

Sizes: 6x24, 6x40, 6x48, 10x12, 10x20, 10x24, 10x40, 10x48, 10x72,
18x24, 30x40 cm in boxes and other sizes according to an agreement
with manufacturer.

Rollfilm packaging
— rollfilm with lead screen

— bare rollfilm (BLR)
for more details see the technical data sheet of ROLLFILM

Other sizes are subject to an agreement with the manufacturer.

Film base
INDUX R4, R5 and R7 are manufactured on a dimensionally stable
bluish polyester base of 0,175 mm thickness.

Screens

Screens-packed kinds (FOMAPAK) content lead screens 0,025 mm
thick, backed by a paper of 70 - 90 g/sgm of basic weight, on both film
sides.

Darkroom illumination

The film is processed at yellow-orange safety illumination with
wavelength of 590 nm. Length of exposure and a distance of the
processed material from the illumination source should be tested.

Exposure charts for steel

For optical density D=2, front and back lead screens 0,025 mm thick,
automatic processing, FOMADUX LP-D Developer, 8 minute
processing cycle at 28 °C (corresponds with 2 minutes of developing
time).
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Gamma rays (Iridium 192)
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Processing
INDUX R4, R5 and R7 are intended both for the manual and automatic
processing.

Recommended chemicals for the manual processing:
FOMADUX LP-T Developer

(5 minutes of developing time at 20 ‘C, dilution 1 + 3)
FOMAFIX Rapid Fixer

FOTONAL Wetting Agent

Recommended chemicals for the automatic processing:
FOMADUX LP-D Developer-Replenisher

(2 minutes of developing time at 28 ‘C)

FOMA LP-DS Developer Starter

FOMADUX MIX - Hardening Fixer — part A (fixer) + part B (hardener)

FOMA industrial X-ray films INDUX R4, R5 and R7 can also be
processed in FOMA ECO chemie (FOMADUX LP-ECO, FOMADUX
FIX — ECO) intended for both automatic and manual processing or in
corresponding processing chemicals of other manufacturers.

Sensitometric characteristics
220 kV / 10 mA / 8 mm Cu, automatic developing, FOMADUX LP-D Developer,
8 minute processing cycle at 28 °C (corresponds with 2 minutes of developing time).
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Archiving of processed films

The manufacturer guarantees the archival permanence of minimum 50

years when complying with conditions following:

— films must be perfectly fixed and washed

— films must be stored at a relative humidity of 30 to 60% out of reach
of harmful gases.

Storage of unexposed films

Unexposed films should be stored in the vertical position in the original
packaging in a cool, dry place (temperature ranging from 10 to 25 °C,
relative humidity from 40 to 60 %), out of reach of harmful vapours,
gases and ionizing radiations.

After opening the film bag, you must re-close it with two folds to secure
it against opening. This prevents air moisture from entering the film
bag.

Exposed films should be processed as soon as possible.

By using and processing of the product Indux R4, R5 and R7 arise
wastes, which is necessary to environmentally liquidate according to
valid legislation.

Wastes:

— packaging foil : PET / AL/ PE or PAPER /PE /PAPER
— Pb foil

— waste developers

— waste fixers

Information according to Article 33 of REACH: The product INDUX
contains lead. This substance is included in the list of substances (for
possible inclusion in Annex XIV). After handling, hygiene rules must be
followed. More information at www.foma.cz

The product has been produced and marketed in conformity with a quality system
according to the international standard 1ISO 9001.

FOMA

BOHEMIA spol. s r.o.

500 02 Hradec Kralové
Czech Republic

phone: +420 495 733 288
fax: +420 495 733 376

FOMA 08/20
ndt@foma.cz

www.foma.eu
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FOMA NDT SYSTEM

INDUX R4, INDUX R5 and INDUX R7

INDUSTRIAL X-RAY FILMS

General information
INDUX R4, R5 and R7 are the industrial radiographic films intended for
non-destructive material testing using X- or gamma radiation.

INDUX R4 is a medium-speed, high-contrast, extremely fine-grain film,
corresponds with the class C3 classification according to EN ISO
11699-1 standard and according to ASTM E1815 standard with class I.

INDUX R5 is a standard-speed, high-contrast, very fine-grain film,
corresponds with the class C4 classification according to EN I1SO
11699-1 standard and according to ASTM E1815 standard with class I.

INDUX R7 is high-speed, high contrast, fine-grain film, corresponds
with the class C5 classification according to EN ISO 11699-1 standard
and according to ASTM E1815 standard with class II.

All films are suitable for radiography with or without lead screens and
meet requirements for the most standard applications.

Applications

INDUX R4 should be used at low voltages for the radiography of thin-
to-medium thick-walled light metal parts/ products. At higher voltages
the film is suitable for the testing of thick-walled light metal or thin-
walled steel parts/products. With high-energy gamma rays the film is
suitable for the radiography of thick-walled dense metal parts/products.

INDUX R5 is suitable for the radiography of medium-walled steel or
thick-walled light metal parts/products.

INDUX R7 should be used at low voltages for the radiography of
medium-walled light metal or thin-walled steel parts/products. At higher
voltages the film is suitable for the testing of thick-walled light metal or
medium-walled steel parts/products. With high-energy gamma rays the
film is suitable for the radiography of thicker-to-thickest dense metal
parts/products.

Packaging forms

daylight packaging (FOMAPAK) — one-sheet vacuum-sealed
packaging with lead screens of 0,025 mm thickness

Sizes: 6x10, 6x12, 6x16, 6x20, 6x24, 6x30, 6x40, 6x48, 10x10, 10x12,
10x16, 10x20, 10x24, 10x30, 10x40, 10x48, 18x24, 30x40 cm in boxes
and other sizes according to an agreement with manufacturer.

The vacuum-sealed packaging FOMAPAK ensures optimum contact of
film surface with lead screens, simple handling, and is light-tight, air-
tight and waterproof.

darkroom packaging (KB)

Sizes: 6x24, 6x40, 6x48, 10x12, 10x20, 10x24, 10x40, 10x48, 10x72,
18x24, 30x40 cm in boxes and other sizes according to an agreement
with manufacturer.

Rollfilm packaging
— rollfilm with lead screen

— bare rollfilm (BLR)
for more details see the technical data sheet of ROLLFILM

Other sizes are subject to an agreement with the manufacturer.

Film base
INDUX R4, R5 and R7 are manufactured on a dimensionally stable
bluish polyester base of 0,175 mm thickness.

Screens

Screens-packed kinds (FOMAPAK) content lead screens 0,025 mm
thick, backed by a paper of 70 - 90 g/sgm of basic weight, on both film
sides.

Darkroom illumination

The film is processed at yellow-orange safety illumination with
wavelength of 590 nm. Length of exposure and a distance of the
processed material from the illumination source should be tested.

Exposure charts for steel

For optical density D=2, front and back lead screens 0,025 mm thick,
automatic processing, FOMADUX LP-D Developer, 8 minute
processing cycle at 28 °C (corresponds with 2 minutes of developing
time).
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Processing
INDUX R4, R5 and R7 are intended both for the manual and automatic
processing.

Recommended chemicals for the manual processing:
FOMADUX LP-T Developer

(5 minutes of developing time at 20 ‘C, dilution 1 + 3)
FOMAFIX Rapid Fixer

FOTONAL Wetting Agent

Recommended chemicals for the automatic processing:
FOMADUX LP-D Developer-Replenisher

(2 minutes of developing time at 28 ‘C)

FOMA LP-DS Developer Starter

FOMADUX MIX - Hardening Fixer — part A (fixer) + part B (hardener)

FOMA industrial X-ray films INDUX R4, R5 and R7 can also be
processed in FOMA ECO chemie (FOMADUX LP-ECO, FOMADUX
FIX — ECO) intended for both automatic and manual processing or in
corresponding processing chemicals of other manufacturers.

Sensitometric characteristics
220 kV / 10 mA / 8 mm Cu, automatic developing, FOMADUX LP-D Developer,
8 minute processing cycle at 28 °C (corresponds with 2 minutes of developing time).
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Archiving of processed films

The manufacturer guarantees the archival permanence of minimum 50

years when complying with conditions following:

— films must be perfectly fixed and washed

— films must be stored at a relative humidity of 30 to 60% out of reach
of harmful gases.

Storage of unexposed films

Unexposed films should be stored in the vertical position in the original
packaging in a cool, dry place (temperature ranging from 10 to 25 °C,
relative humidity from 40 to 60 %), out of reach of harmful vapours,
gases and ionizing radiations.

After opening the film bag, you must re-close it with two folds to secure
it against opening. This prevents air moisture from entering the film
bag.

Exposed films should be processed as soon as possible.

By using and processing of the product Indux R4, R5 and R7 arise
wastes, which is necessary to environmentally liquidate according to
valid legislation.

Wastes:

— packaging foil : PET / AL/ PE or PAPER /PE /PAPER
— Pb foil

— waste developers

— waste fixers

Information according to Article 33 of REACH: The product INDUX
contains lead. This substance is included in the list of substances (for
possible inclusion in Annex XIV). After handling, hygiene rules must be
followed. More information at www.foma.cz

The product has been produced and marketed in conformity with a quality system
according to the international standard 1ISO 9001.

FOMA

BOHEMIA spol. s r.o.

500 02 Hradec Kralové
Czech Republic

phone: +420 495 733 288
fax: +420 495 733 376

FOMA 08/20
ndt@foma.cz

www.foma.eu
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INDUX R4, INDUX R5 and INDUX R7

INDUSTRIAL X-RAY FILMS

General information
INDUX R4, R5 and R7 are the industrial radiographic films intended for
non-destructive material testing using X- or gamma radiation.

INDUX R4 is a medium-speed, high-contrast, extremely fine-grain film,
corresponds with the class C3 classification according to EN ISO
11699-1 standard and according to ASTM E1815 standard with class I.

INDUX R5 is a standard-speed, high-contrast, very fine-grain film,
corresponds with the class C4 classification according to EN I1SO
11699-1 standard and according to ASTM E1815 standard with class I.

INDUX R7 is high-speed, high contrast, fine-grain film, corresponds
with the class C5 classification according to EN ISO 11699-1 standard
and according to ASTM E1815 standard with class II.

All films are suitable for radiography with or without lead screens and
meet requirements for the most standard applications.

Applications

INDUX R4 should be used at low voltages for the radiography of thin-
to-medium thick-walled light metal parts/ products. At higher voltages
the film is suitable for the testing of thick-walled light metal or thin-
walled steel parts/products. With high-energy gamma rays the film is
suitable for the radiography of thick-walled dense metal parts/products.

INDUX R5 is suitable for the radiography of medium-walled steel or
thick-walled light metal parts/products.

INDUX R7 should be used at low voltages for the radiography of
medium-walled light metal or thin-walled steel parts/products. At higher
voltages the film is suitable for the testing of thick-walled light metal or
medium-walled steel parts/products. With high-energy gamma rays the
film is suitable for the radiography of thicker-to-thickest dense metal
parts/products.

Packaging forms

daylight packaging (FOMAPAK) — one-sheet vacuum-sealed
packaging with lead screens of 0,025 mm thickness

Sizes: 6x10, 6x12, 6x16, 6x20, 6x24, 6x30, 6x40, 6x48, 10x10, 10x12,
10x16, 10x20, 10x24, 10x30, 10x40, 10x48, 18x24, 30x40 cm in boxes
and other sizes according to an agreement with manufacturer.

The vacuum-sealed packaging FOMAPAK ensures optimum contact of
film surface with lead screens, simple handling, and is light-tight, air-
tight and waterproof.

darkroom packaging (KB)

Sizes: 6x24, 6x40, 6x48, 10x12, 10x20, 10x24, 10x40, 10x48, 10x72,
18x24, 30x40 cm in boxes and other sizes according to an agreement
with manufacturer.

Rollfilm packaging
— rollfilm with lead screen

— bare rollfilm (BLR)
for more details see the technical data sheet of ROLLFILM

Other sizes are subject to an agreement with the manufacturer.

Film base
INDUX R4, R5 and R7 are manufactured on a dimensionally stable
bluish polyester base of 0,175 mm thickness.

Screens

Screens-packed kinds (FOMAPAK) content lead screens 0,025 mm
thick, backed by a paper of 70 - 90 g/sgm of basic weight, on both film
sides.

Darkroom illumination

The film is processed at yellow-orange safety illumination with
wavelength of 590 nm. Length of exposure and a distance of the
processed material from the illumination source should be tested.

Exposure charts for steel

For optical density D=2, front and back lead screens 0,025 mm thick,
automatic processing, FOMADUX LP-D Developer, 8 minute
processing cycle at 28 °C (corresponds with 2 minutes of developing
time).
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Gamma rays (Iridium 192)
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Processing
INDUX R4, R5 and R7 are intended both for the manual and automatic
processing.

Recommended chemicals for the manual processing:
FOMADUX LP-T Developer

(5 minutes of developing time at 20 ‘C, dilution 1 + 3)
FOMAFIX Rapid Fixer

FOTONAL Wetting Agent

Recommended chemicals for the automatic processing:
FOMADUX LP-D Developer-Replenisher

(2 minutes of developing time at 28 ‘C)

FOMA LP-DS Developer Starter

FOMADUX MIX - Hardening Fixer — part A (fixer) + part B (hardener)

FOMA industrial X-ray films INDUX R4, R5 and R7 can also be
processed in FOMA ECO chemie (FOMADUX LP-ECO, FOMADUX
FIX — ECO) intended for both automatic and manual processing or in
corresponding processing chemicals of other manufacturers.

Sensitometric characteristics
220 kV / 10 mA / 8 mm Cu, automatic developing, FOMADUX LP-D Developer,
8 minute processing cycle at 28 °C (corresponds with 2 minutes of developing time).
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Archiving of processed films

The manufacturer guarantees the archival permanence of minimum 50

years when complying with conditions following:

— films must be perfectly fixed and washed

— films must be stored at a relative humidity of 30 to 60% out of reach
of harmful gases.

Storage of unexposed films

Unexposed films should be stored in the vertical position in the original
packaging in a cool, dry place (temperature ranging from 10 to 25 °C,
relative humidity from 40 to 60 %), out of reach of harmful vapours,
gases and ionizing radiations.

After opening the film bag, you must re-close it with two folds to secure
it against opening. This prevents air moisture from entering the film
bag.

Exposed films should be processed as soon as possible.

By using and processing of the product Indux R4, R5 and R7 arise
wastes, which is necessary to environmentally liquidate according to
valid legislation.

Wastes:

— packaging foil : PET / AL/ PE or PAPER /PE /PAPER
— Pb foil

— waste developers

— waste fixers

Information according to Article 33 of REACH: The product INDUX
contains lead. This substance is included in the list of substances (for
possible inclusion in Annex XIV). After handling, hygiene rules must be
followed. More information at www.foma.cz

The product has been produced and marketed in conformity with a quality system
according to the international standard 1ISO 9001.
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Czech Republic
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