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Preparation of Uniform Free Films of Organic Coatings
This standard is issued under the fixed designation D4708; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.

1. Scope*

1.1 This practice covers the preparation of free films of
organic coatings for use in determining the physical properties
of the coatings.

1.2 The values stated in SI units are to be regarded as the
standard. The values given in parentheses are for information
only.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

1.4 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:*

D16 Terminology for Paint, Related Coatings, Materials, and
Applications

D823 Practices for Producing Films of Uniform Thickness
of Paint, Coatings and Related Products on Test Panels

D1005 Test Method for Measurement of Dry-Film Thick-
ness of Organic Coatings Using Micrometers

D1653 Test Methods for Water Vapor Transmission of Or-
ganic Coating Films

D2370 Test Method for Tensile Properties of Organic Coat-
ings

D5590 Test Method for Determining the Resistance of Paint
Films and Related Coatings to Fungal Defacement by

! This practice is under the jurisdiction of ASTM Committee DOl on Paint and
Related Coatings, Materials, and Applications and is the direct responsibility of
Subcommittee DO1.23 on Physical Properties of Applied Paint Films.
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Accelerated Four-Week Agar Plate Assay
E96/E96M Test Methods for Gravimetric Determination of
Water Vapor Transmission Rate of Materials

3. Terminology

3.1 Definitions:
3.1.1 For definitions of terms used in this standard, refer to
Terminology D16.

4. Summary of Test Method

4.1 Free films are prepared by depositing a uniform wet
coating of the test material on a release substrate. The applied
films are dried or baked, cut into appropriate size for the
intended physical property test, and then stripped from the
release substrate.

5. Significance and Use

5.1 Free films are required for conducting tests to evaluate
physical and mechanical properties such as tensile and elon-
gation (Test Methods D2370), moisture vapor permeability
(Test Methods D1653 and E96/E96M), microbiological activ-
ity resistance (Test Method D5590), and other physical prop-
erties of organic coatings where the substrate may interfere
with the determination.

6. Apparatus and Materials

6.1 Equipment, for applying films of uniform thickness as
described in Practices D823.

6.2 Micrometer Film Thickness Gauge, as described in Test
Method D1005.

6.3 Release Substrates, any film releasing flat substrate
which does not alter film properties and which allows the
casting of coating films with a uniform thickness. Examples of
suitable substrates are as follows:

6.3.1 Sheet of FEP, (polyhexafluoropropylene).

6.3.2 Sheet of Silicone Coated Paper, preferably 125 um
(5 mil) thick.

6.3.3 Glass Plates, coated with halosilane compound.

6.3.4 Steel Panel, wrapped with polyvinyl fluoride film,
preferably 25 um to 50 um (1 mils to 2 mils) thick.

6.3.5 Flat Panel, coated with release agent.

6.3.6 Polytetrafluoroethylene Sheet, (with or without glass
fiber reinforcement) wiped with diluted surfactant solution as
needed.
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6.3.7 Polyethylene Film, preferably 50 um in thickness,
wrapped around a glass sheet.

6.4 Surfactant Solution, diluted surfactant solution. Fluori-
nated surfactants are preferred due to their high efficiency.

Note 1—Solution comprising 0.5 % to 1 % fluorinated surfactant in
isopropyl alcohol was found to be suitable for some coatings. Check that
the use of surfactant does not alter the coating film properties to be tested.

6.5 Release Agent, film forming release agents, for example
fluoropolymers, silicones, polyvinyl alcohol solutions, may be
suitable for some substrates and coatings.

6.6 Specimen Cutter, any sharp blade, for example, utility
knife or microtome blade can be used for cutting specimens, as
specified by the film testing method to be used. For some
applications, precision cutters may also be suitable.

7. Procedure

7.1 Select release substrate which must be sufficiently
wetted by coating without wet film retraction or creation of
surface defects. Apply a uniform wet coating of the test
material on the release substrate by one of the procedures given
in Practices D823.

Norte 2—If polyvinyl fluoride film is used for the preparation of coating
films, it is common practice to prepare a panel before coating application.
Wrap the metal panel with the polyvinyl fluoride film, tape the film in
place and bake the combination at 165 °C (330 °F) for 15 min to shrink
the film onto the panel. Allow the panel to cool then wipe the surface with
isopropyl alcohol.

7.2 Dry the applied films in 23°C £ 2°C (73.5°F *
3.5 °F) and 50 % = 5 % humidity, or bake under conditions
mutually agreeable to the producer and the user, or both. Dry
film thicknesses must be free of visible flaws and must not vary
by more than the specified or agreed upon tolerances of the
average film thickness.

Note 3—Most films with a thickness of less than 50 pm (2.0 mil) are
difficult to handle.

7.3 When required for further treatment such as weathering
or leaching, or both (Note 4), remount the film on a convenient
substrate. Ensure that the free film does not excessively adhere
to the substrate and create problems with removal after
treatment.

Note 4—Some coating films may become brittle due to exposure.
Cut specimens prior to brittleness development.

7.4 Age or expose the coating film to conditions mutually
agreed upon. At the end of the aging or exposure period,
remove the film from the substrate and cut the specimens to
size using a sharp blade or cutter (Note 5).

Note 5—To prepare specimens for tensile property tests, a sharp cutter
must be used to ensure nick-free edges on the specimens. The creation of
nicks during cutting could be reduced using a warm cutting board. Check

specimens for the presence of potential defects related to cutting under
10x magnification.

8. Keywords

8.1 film; free coating; lacquer; organic coatings; paints and
related coatings; substrates; surface preparation; vapors; var-
nishes

SUMMARY OF CHANGES

Committee DO1 has identified the location of selected changes to this standard since the last issue (D4708 —
19) that may impact the use of this standard. (Approved January 1, 2024.)

(1) Added Terminology section.
(2) Made editorial changes for consistency of terms and clarity.

(3) Removed mandatory language from Note 4.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
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