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up has the rjght to be represented on that Committee. International organizations,
governmentdl and non-governmental, in liaison with 1SO, aiso take part in the work.
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INTERNATIONAL STANDARD

ISO 3781-1976(E)

Paper and board — Determination of tensile strength after
immersion in water for a specified period

1 SCOPE AND FIELD OF APPLICATION

This International Standard specifies a method for deter-
mining the wet strength of paper by measuring the tensile
strength of the material after it has been immersed in water
for a specified period.

In-principle, the method is applicable to board as well as to
paper, |provided that an appropriate soaking time is agreed
betwegn the interested parties.

2 REFERENCES
1SO 186, Paper and board — Sampling for testing. 1)
1SO 197, Paper and board — Conditioning of test samples.2}

1SO 1924, Paper and board — Determination of tensile
strength. : .

3 DEFINITIONS

For the purposes of this International Standard, the
followyng definitions apply :

3.1 wet tensile strength : The maximum force that a test
piece pf paper or board willstand, after soaking in water,
before|it breaks, under the'specified conditions.

3.2 wet strength retention : The ratio of the value of the
tensilel strength of @ypaper or board in the wet state to that
of the [same papét or board in the dry state, measured under
the specified_cenditions.

5 EQUIPMENT

5.1 Apparatus complying with\JSO 1924 for dry tensile
testing. .

For details of a soaking attachment, see the annex.

5.2 Water for soaking

Use ‘a drinking)'water with a total solids content not
exceeding_500 mg/i; if necessary, add 4 small quantity of
a suitable‘buffering agent to maintain th¢ pH value between
6,8 and*7,2 for the soaking period. The water shall be used
at.thetemperature specified in 1SO 187 for conditioning.3)

6 SAMPLING

Specimens shall be selected in accordance with 1SO 186.

7 TEST PIECES

7.1 Preparation _ o
Test pieces shall be prepared in accordange with 1SO 1924.

NOTE — When the 20 s soaking time {see §.2) is used, with the
soaking attachment {see annex), it may be cpnvenient to have the
clamps only 100 mm apart; a convenient lendth for the test pieces
is then about 150 mm. : : E

7.2 Conditioning

7.21 For dry tensile tests and for tests which involve
soaking for less than 1 h, the specimen pnd the test pieces
shall be conditioned in accordance with| ISO 187. Condit-
joning is not necessary before soaking fof 1 h {or longer).

4 PRINCIPLE

Immersion in water for the appropriate period of a test
piece of the paper or board to be tested and determination
of the tensile strength.

1) At present at the stage of draft. (Revision of 1SO/R 186.)
2) At present at the stage of draft. (Revision of 1ISO/R 187.)
3) Preferred temperature 23 + 1 °C.

7.2.2 If the materia] has been specially treated (for
example, with urea-formaldehyde), care shall be taken to
ensure that sufficient time has elapsed after treatment for
the wet strength to be fully developed, before soaking the
test pieces.
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8 PROCEDURE

8.1 Normal procedure

In the absence of any agreement to the contrary, soak the
test pieces until saturated; normally this means a soaking

time of 1h. Use water as specified in 5.2 and a suitable

shallow dish.

After soaking, remove the test pieces from thé dish, lightly

blot them to

remove surplus water and immediately test

them by the method specified in 1SO 1924.

8.4 Number of tests

For the wet tensile test, carry out ten tests in the machine-
direction and ten in the cross-direction.

If the dry tensile strength is also to be measured (for deter-
mination of wet strength retentuon), repeat the twenty
tests with dry test pieces. o .

9 EXPRESSION OF RESULTS

8.2 Procedu

Use' the soak

e for very absorbent papers

ng attachment described in the annex, which

enables the [test piece to be soaked in water while in
position for the tensile test.

Fix the attac
position in t
dry test piec
the dry hori
clamp, makin|
tensioned.

Then raise t

ment (known as the Finch device) squarely in

e lower clamp of the tensile tester. Loop the
e, which shall be about 150 mm long, under
rontal rod ‘and fix the two ends in the top
g sure that the test piece is gently and evenly

e container, with water in it, to the upper

position so thpt the looped end of the test piece is immersed

to a depth of

the container

NOTE — If a g
strength and thg

not less than 19 mm. After 20+ 15, lower
Immediately start the tensile test, as in 8.1.

oaking attachment is used when measuring the wet
determination of wet strength retention is required,

use the same 1tachment when measuring the dry tensile strengths

Use the dry te
the wet strength

8.3 Other sp|

Bdards and v
time of 24 h (

In. some ins
simulate as cld

ile strength measured in this way in calculating only
retention.

ecial soaking times

ery hard sized papers may require a soaking
r-even longer.

ances. a soaking time may be selected to
bsely as possible particular conditions of use.

The procedure after soaking-for’ more than 1 h is as given

in 8.1.

Calettate—the—resutts—separatety—for—the—machine-direction
and the cross-direction. The calculations'@rg given in
ISO 1924 for dry tensile strength.
The results may be expressed as :

a) mean wet tensile strength, in kilonewtonls per metre
width;

b} mean wet tensile strehgth retention, i.e. ds a percent-
age of the corresponding mean value in the diy state.

10 PRECISION

In the present state of knowledge; no geneéral stdtement can
be madesas to the precision of this method.

11 TEST REPORT

The test report shall include the following particlilars :
a) areference to this International Standard
b) soaking time (if other than 1 h); ’
c) type of tensile tester used;

d) the results (as detailed in clause Q) anld the 95 %
confidence limits of the mean value;

e) details of any items that are optional or hot covered
in this International Standard or in the Irffternational
Standards to which reference is made, and any other
features that may have affected the results.
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ANNEX

DESCRIPTION OF SOAKING ATTACHMENT

The object of the Finch attachment is firstly to enable tensile tests to be carried out immediately after short soaking periods
and secondly to avoid the difficulty of handling wet test pieces of low strength.

The Finch device (see the figure) consists of a rigid inverted metal stirrup of width about 38 mm and length about 76 mm. A
horizontal rod, of length about 28 mm and dlameter about 5+0, 05 mm is attached to the metal stirrup as shown. Between
the meta AP S e reworoefthe a-small-ea 8 £ holding water. Spring clips
hold the container in posmon (as shown in the |Hustrat!on) and also enable it to be slld up and down angd-to be left in either
the raised or the lowered position. However, in view of the short immersion period (20 s) standardized for fhe types of paper
that nofmaily require to be tested in this way, it is on the whole more convenient to slide the container’up dnd hold it for the
requisitp period of time. The friction sliding device is very useful, however, for special cases in which longer|soaking times are
necessaty. The depth of immersion is not less than 19 mm so that a total length of paper of av least 38 mim is under water
during the soaking period. A metal tongue at the bottom of the apparatus permits the devige to be fastened securely in the
lower clamp of the tensile tester. |t is essential, in constructing this apparatus, to ensure that itis quite rigid po that the tensile
force is|applied evenly to the test strip.

FIGURE ~ Finch device
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