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INTERNATIONAL STANDARD

ISO 8

296 : 1987 (E)

Plastics — Film and sheeting — Determination of

wetting tension

1 Scope and field of application

1.1 This International Standard specifies a method for deter-
mining the |wetting tension of surfaces of plastic film and
sheeting in pontact with drops of specific test solutions.

1.2 The 3bility of plastic films to retain inks, coatings,
adhesives, dtc., is primarily dependent on the character of their
surfaces, and can be improved by one of several surface-
treating techniques. These same treating techniques have been
found to indrease the wetting tension of a plastic film surface in
contact with mixtures of solvents. It is therefore possible to
relate the wetting tension of a plastic film surface to its ability to
accept and fetain inks, coatings, adhesives, etc. The measured
wetting tengion of a specific film surface can only be related to
acceptable jnk, coating, or adhesive retention through ex-
perience. tting tension, in itself, is not a completely accept-
able measure of ink, coating or adhesive adhesion.

1.3 Any dontamination of the film surface and any.frace of
surface-actiye impurities in the liquid reagents ma{ affect the
wetting tengion. It is therefore important that the portion of the
film surfacel to be tested is not touched oruribbed, that all
equipment be scrupulously clean, and that reagent purity be
carefully coptrolled. Glass apparatus, in\particular, is likely to
be contamifated with detergents having very strong surface
tension redycing ability, unless spécific precautions are taken
to ensure their absence such as_by"cleaning with an oxidizing
agent, for [example chromié:sulfuric acid or sulfuric acid-
ammonium peroxydisulfate;<and rinsing with distilled water.

1.4 The test is notapplicable when the surface of the material
to be tested| reacts\Chemically with the test solution.

mixture is obtained that just wets the filohsurface. The wetting
tension of the surface under test is approximated by the surface

tension of this particular mixture:

4 Apparatus

Ordinary laboratory dpparatus and

4.1 Hand-coater, with wire bar No. 2 degositing a 12 pm

film. Alternatively, cotton-tipped wood stickd

or brushes may

be used,\provided that they give the same test result.

4.2 Brown-glass dropper bottles.

5 Test mixtures

Test mixtures of graduated wetting tension sghall be prepared
by mixing reagent grades of ethylene glycol fnonoethy! ether
(Cellosolve), formamide, methanol and water faccording to the
table. The test mixtures shall be stored in the bfown-glass drop-

per bottles (4.2). If well protected, the mixtd

res change very

little with time. If used frequently, they shall be renewed after

3 months.

Safety precautions — When handling thg solvents, the

appropriate laboratory safety precautions

6 Sampling

Whether a film is presented in the form of rolls
piled sheets, two surfaces are in contact (as 4
reverse). When sampling, care must be taken

1.5 It should be noted that surface properties of plastic film
and sheeting may change by ageing processes. The measure-
ments must therefore be related to the age of the film.

2 Reference

ISO 291, Plastics — Standard atmospheres for conditioning
and testing.

3 Principle

A series of mixtures of solvents of gradually increasing surface
tension are applied to the surface of the plastic film until a

to be tested do not come into contact with an

must be taken.

orin the form of

rule, front with
that the surfaces
y other material.

In the case of a roll, this is achieved by discarding the outer
layer and unwinding a sample without touching the areas to be
tested. In the case of a pile, some sheets are taken together and
the outermost sheets discarded before testing.

The actual specimens for testing shall be taken from these
samples immediately before the tests are carried out. Normally,

a specimen 10 cm x 10 cm is sufficient.

7 Procedure

7.1 Conduct the test in the standard laboratory atmosphere

23/50 (see 1SO 291).


https://standardsiso.com/api/?name=299944343e0cdea62bccf6ae33ab2e7a

ISO 8296 : 1987 (E)

79 Dlana dhan dncd oo ol ol PRy P Y R S |
1.4 riace tne test DPULIIIIUII on tllt: IJIUUHU [Jldl.ﬁ ot tne nana-

coater (4.1). Apply a few drops of the test mixture (clause 5) to
the film in front of the wire bar and spread immediately by
drawing the bar.

If a brush or cotton-tipped stick is used for spreading the test
mixtures, the liquid shall be spread rapidly over an area of at

H i H (TSN h that i+ §
least 20 cm?2. The quantity of liquid shall be such that it forms a

thin film without pools.

Observe the liquid film of the test mixture under glancing
illumination and note the time taken for the continuous liquid
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ing, because the liquid remaining on these spreaders will
change in composition and surface tension by evaporation.
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face for 2 based n at least three determlnatnons wnth that
mixture. The surface tension of this mixture shall be reported as
the wetting tension of the plastic film.

8 Test report

film to break up irfto droplets. If the liquid film holds together
for more than 2 s/ repeat the test on a new specimen with a
mixture of the next higher surface tension, until the liquid film
breaks up in less than 2 s. If the liquid film holds for less than
2 s, proceed to Igwer surface tensions until the film persists
for 2 s.

7.3 For each te$t, use a new cotton applicator. Clean the
brush or wire bar dfter each use by rinsing in methanol and dry-

Fhe-testrepori-shal-nclude-the—follewing-partieulars
a) reference to this International Standard;

b) identification of the plastic film~and, if Known, its
approximate age;

c) side and iocation tested;

d) the wetting tensiori.of the film.
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Table — Test mixtures for the determination of the wetting tension
of plastic film and sheeting

Tors | IR | romone | Wewes | e
mN/m mi mi ml ml

26 100,0 0
25,4 90,0 10,0
27,3 80,0 20,0
30,0 100,0
31,0 97,5 2,5
3Z,U 89,5 105
33,0 81,0 19,0
34,0 73,5 26,5
35,0 65,0 35,0
36,0 57,5 425
37,0 51,5 48,5
38,0 46,0 54,0
39,0 41,0 59,0
40,0 36,5 63,5
41,0 32,5 67,5
42,0 28,5 71,5
43,0 25,3 74,7
44,0 22,0 78,0
45,0 19,7 80,3
46,0 17,0 83,0
48,0 13,0 87,0
50,0 9,3 90,7
52,0 6,3 93,7
54,0 3,5 965
56,0 1,0 99,0
58,0 100,0
59,0 95,0 5,0
60,0 80,0 20,0
61,0 70,0 30,0
62,0 64,0 36.0
63,0 50,0 50,0
64,0 46,0 54.0
65,0 30,0 70.0
67,0 20,0 80.0
70,0 10,0 90,0
30 100,0
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