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INTERNATIONAL STANDARD

ISO 2896-1974(E)

Rigid cellular plastics — Determination of water absorption

1 SC(I)PE AND FIELD OF APPLICATION

1.1 This International Standard specifies a method for
determlining the water absorption of rigid cellular plastics
by mefasuring the change in the buoyant force resulting
from immersion of a specimen under a 50 mm head of
water for 7 days. Corrections are specified to take account
of any change in volume of the specimen and also to
correc] for the volume of water in the cut surface cells of
the spdcimen.

1.2 The method described is intended for quality control.
If a fyll assessment of the water absorption characteristics
of a :laterial is required it is essential to determine this
property over a range of immersion periods and obtain a
graph ¢f absorption against time.

1.3 Water absorption may be expressed as a percentage-by
volumg or as volume per unit surface area. The significance
of thede different values depends on both the material and
its end use. Hence resuits of the test are expressed in both
ways.

2 REFERENCES

ISO/R| 291, Plastics —
conditfoning and testing.

Standard atmospheres for

ISO 1923, Rigid cellular-plastics — Determination of linear
dimengions.

3 PRINCIPLE

Determination of the water absorption by measurement of
the vafiation of the upthrust of a specimen immersed in

4.3 Cylindrical vessel, approximately
approximately 120 mm in diametérrand

4.4 Distilled water, de-aeratéd:

4.5 Low-permeability film

polyethylene.

plastic

5 SPECIMENS

5.1, Dimensions
Specimens shall be cubes with edges of 5(

The distance between two faces shall not
1 % (tolerance of parallelism).

31 in volume,
240 mm in height.

for

example

+0,5 mm.

vary by more than

When the material supplied is less than 50 mm thick,

thinner specimens can be used, provided
thickness is not less than 15 mm. The
stated in the test report.

5.2 Preparation and conditioning

Free the specimens from any mouliding s
with a mechanical saw, machine them, if
modifying the original structure of the pr
any dust.

Dry the specimens in a desiccator at
until the results of two successive weigh
at least 12 h, do not vary by more than

Condition the specimens in one of the sta
defined in ISO/R 291.

that the specimen
thickness shall be

kin, cut their faces
hecessary, without
bduct, and remove

oom temperature
ngs, at intervals of
1 % of their mean.

hdard atmospheres

distilled water.

4 APPARATUS
4.1 Balance, accurate to 0,01 g.

4.2 Mesh cage, made of a stainiess material not attacked
by distilled water and large enough to contain the
specimens. A sinker of approximately 125 g in mass (to
compensate for the upthrust of the test specimens) shall be
attached to the base of the cage. The cage shall be fitted
with a means of suspending it from the balance. (See figure
1 for an example.)

5.3 Number of specimens

At least three specimens shall be tested.

6 PROCEDURE

6.1 Operate in a
maintained in accordance with ISO/R 291

room where the temperature is

Fill the.cylindrical vessel with de-aerated distilied water at

room temperature.

Weigh the specimen to the nearest 0,01 g

(mass m,).
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Before immersion in water, measure the dimensions of the
specimen in accordance with 1SO 1923.

Immerse the assembled cage, remove any bubbles, attach it
to the balance and determine the apparent mass (m,) to the
nearest 0,01 g.

Place the specimen in the cage; re-immerse the cage so that
the distance between the surface of the water and the base
of the specimen is approximately 100 mm. Remove obvious
air bubbles from the specimen with a brush or by agitation.

After 7 days or
determine the agparent mass (m3), to the nearest 0,01 g, of
the submerged cdge containing the specimen.

Between weighipgs, cover the cylindrical vessel with a
low-permeability|plastic film.

6.2 After the immersion period, if the specimen shows no
evidence of nonjuniform deformation, proceed as follows.

6.2.1 Remove the specimen from the water and remeasure
its dimensions. The correction for uniform swelling of the
specimen Sy is

Vi—Vg

where

Vo is the original volume of the specimen (see 7.1);
dq {4 by

V1 =——"1
1000

d, being the| specimen thickness, in millimetres, after
immersion;

/1 being the| specimen length, in millimetres, after
immersion;

b, being th¢ specimen width, ia~millimetres, after
immersion.

6.2.2 For the cprrection forthe volume of water in the
cut surface cells, proceed as(follows.

Using the methqd described in 1SO . ..1), determine the
percentage of opgn.cells as a function of the ratio of surface
to volume of the specimen for at least three specimens
obtained from the same original sample of material cs the
water absorption specimens (see figure 2).

From this graph determine the correction factor C for cut
surface cells as follows :

Read off O, = Percentage open cells for ratio of surface
to volume = 0.

1} In preparation,

Read off O, = Percentage open cells for ratio of surface

to volume of water absorption specimen = r(see 7.1

and 7.2). 0
o
C= U2~y 0,
100

6.3 If the specimens show any evidence of .non-uniform
deformation, proceed as follows :

Obtain a cylindrical vessel similar to the one described in
4.3 but fitted with an overflow. Fill this vessel with water
level has
stabilized, place a graduated receptacle of at least[150 cm3
capacity under the overflow. This receptacle must be
capable of allowing the volume of water deposited in it to
be measured to = 0,5 cm3 (this may be done by wgighing).

Remove the specimen and cage frfom the origingl vessel.
Allow to drain for approximately 2 min {until the surface
water has drained). Carefullz-immerse the specimen and
cage in the filled vessel and determine the volume jof water
displaced (V). Repeat this procedure with the emlpty cage
to determine its volume (V3).

The combined swelling and surface correction factdr is :

V2—'V3—'Vo

81 = VO

where\V, is the original volume of the specimen pbtained
inZd.

7 CALCULATION

7.1 Calculate the original volume of the specimen

dlb
° = {000
where
Vo is the original specimen volume, i cubic -

centimetres;
d is the original specimen thickness, in millimetres;
! is the original specimen length, in millimetres;

b is the original specimen width, in millimetrgs.

7.2 Calculate the surface area of the specimen

_(Lb + 1d + b.d)
50

where A is the original surface area in square centimetres.

7.3 Calculate the water absorption, expressed as a

percentage by volume (WAy).
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7.3.1 If the specimen has not deformed non-uniformly and
the procedures in 6.2 were followed :

_mz+ {1+ 85=C) Vo~ (m, +m2)><
Vo

100

WAy

7.3.2 If the specimen deformed and the procedure in 6.3
was used :

__m3+ (1+S1)Vo"(m‘| +m2)x

WA
v A

100

ISO 2896-1974(E)

8 TEST REPORT

The test report shall include the following :
a) description of the material including density;
b) the method of obtaining the test specimen;
¢) the number of specimens used;

d) the individual resuits and mean expressed as a
percentage by volume;

7.4 Calculate the water absorption per unit surface area
(WAZ).

7.4.1 If the specimen has not deformed non-uniformly and
the prodedures in 6.2 were followed :

-m3+ (1 +Sg—C)Vg—(mq+m,
L A

WA= )] % 104 cm3/m?2

7.4.2 | the specimen deformed and the procedure in 6.3

was follpwed :

[m3 + 1+ 8) Vg—{mq + my)
A

WA, :l X 104 cm3/m?2

o —the-mdividughTesattsard-mearexpressed as volume

per unit surface area;

f} the correction procedures used’ and| their magnitude
expressed as a percentage by Yelume, i.e|

So X100
$,'% 100
C x 100;

g) the times ofNimmersion;
h) if evatuated, a graph of absorption against time;

i) any<deviations from this Internatipnal Standard or
any\observations relevant to the performance of the
material.
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Mesh cage

| Specimen

Sinker

FIGURE 1 — Specimen placed in the mesh cage
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