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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 309 "Footwear", the secretariat of
which is held by AENOR.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by June 2002, and conflicting national standards shall be withdrawn at the latest by
June 2002.

This European Standard is based on the IUP 15 method and the European Standard EN 344-1 "Requirements and
test methdds for safety, protective and occupational footwear for professional use.

According| to the CEN/CENELEC Internal Regulations, the national standards organizations.oof fhe following
countries pre bound to implement this European Standard: Austria, Belgium, Czech Republic,"Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Perttgal, Spfin, Sweden,
Switzerland and the United Kingdom.
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1 Scope

This standard specifies two test methods for assessing, respectively, the water vapour permeability and the water
vapour absorption of uppers or complete upper assembly irrespective of the material, in order to assess the
suitability for the end use.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text, and the publications are listed hereafter. For
dated refgrences;,subsequent—amendments—to—orrevisionsof any of thesepublications—apptyto—this European
Standard pnly when incorporated in it by amendment or revision. For undated references the latespgdition of the
publication referred to applies (including amendments).

EN 12222, Footwear - Standard atmospheres for conditioning and testing of footwear,-and components for
footwear.

EN ISO 3696, Water for analytical laboratory use - Specification and test methods (1SO 3696:1987).

EN 13512| Footwear - Test methods for uppers and lining - Flex resistance.

3 Terms and definitions
For the purposes of this European Standard, the following terms-and definitions apply.

3.1
water vappur permeability
amount off water vapour a material will transmit through its structure expressed as mass of water trgnsmitted per
area of material per hour

3.2
water vappur absorption
amount oflwater vapour a material will absorb in a specified time expressed as mass of water per area] of material

3.3

upper
material fgrming the outer face“of the footwear which is attached to the sole assembly and covers the|upper dorsal
surface of| the foot. In case”of boots, this also includes the outer face of the material covering the Jeg. Only the
materials that are visiblesare included, no account should be taken of underlying materials

3.4
complete ypper.assembly
finished uppet fully seamed, joined or laminated as appropiate, comprising the centre material and|any lining(s)
together with_all components such as interlinings, adhesives, membranes, foams or reinforcements, put excluding
toe puffs and stiffners

NOTE The complete upper assembly may be flat, 2-dimensional or comprise lasted upper in the final footwear.

4 Apparatus and material

The following apparatus and material shall be used:

4.1 Water vapour permeability test method

4, 1 1 Cylindrical test pots each with an internal height of 80 mm + 10 mm and internal volume of 100 cm®+ 20
cm®, and including the following:

© ISO 2003 — All rights reserved 1
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41.1.1 One circular open end with an internal diameter of D = 30 mm = 1 mm and is known to the nearest
0,1 mm.

41.1.2 A clamping ring with an internal diameter D.

41.1.3 Means of tightly clamping a test specimen between the clamping ring and the open end so that the

pot is sealed by the test specimen.
4.1.2 Test machine (see Figure 1) including the following:

4121 Vertically mounted turntable  which:

a) has at least-three test stations, each of which is r\npnhln of hnlding a-test pot so that its axis-is rl_\grgl el to, and
67 mm =2 mm from the axis of rotation of the turntable;

b) is rotated 4t 7,8 rad/s + 0,5 rad/s1)
41.2.2 Paddle type fan which:

a) has three|flat blades inclined at 120° to one another. The blades shall be flat with approximate djmensions
90 mm X 75 mm;

b) is mountedl so that its axle is coaxially aligned with the axis of the turntable (see 4.1.2.1) and the blades pass
within a distahce of 10 mm + 5 mm of the open ends of test pots (see 4.1.1)mounted on the turntable;

C) is rotated 4t 146 rad/s = 10 rad/s” in a direction opposite to the direction of rotation of the turntable.

Dimensions in illimetres

224

Figure 1 — Schematic diagram of apparatus to be used in the water vapour permeability test
4.1.3 Analytical balance capable of measuring mass up to 200 g to the nearest 1 mg.
4.1.4 Silica gel with a particle size greater than 2 mm and which is preferably self indicating.
Freshly dry the silica gel in a ventilated oven at 125° C £ 5 °C for at least 16 h and cool in a sealed container for at

least 6 h. Once dried the silica gel will remain dry for many days if kept in air tight containers. Typically the colour of
self indicating silica gel will turn from blue when dry to pink or colourless when saturated.

1) 1rad~0,16 rev.

2 © 1SO 2003 — Al rights reserved
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4.1.5 Press knife , or similar cutting device, capable of cutting test specimens with a diameter which is
sufficiently larger than D to enable a good seal to be made around the open end (see 4.1.1.1) of the pot.

4.2 Water vapour absorption test method  (see Figure 2)
4.2.1 Two round test pots each with a volume of 100 cm?® £ 20 cm®, and including the following:
4211 One open end with a flat annular surface of internal diameter of 35,0 mm + 0,5 mm and external

diameter of at least 20 mm larger. The external diameter can be provided by a flange of minimum width 10 mm or
by a cylinder of minimum wall thickness 10 mm.

42.1.2 A metal disk of diameter greater than 55 mm.

4213 Means of tightly clamping a test specimen and a piece of impermeable material (see 4.R.5) between
the open gnd and the disk so that the pot is sealed by the test specimen.

4.2.2 Analytical balance capable of measuring mass up to 100 g to the nearest 1 mg!
4.2.3 Device capable of measuring time up to 8 h to the nearest 0,1 h, e.g., a stopwatch.
4.2.4 Distilled or deionised wate r complying with EN ISO 3696.

4.2.5 Two circular pieces of impermeable material of minimum diameter 55 mm.

4.2.6 Cutting device such as a press knife, capable of cutting test-specimens of diameter 45 mm £ mm.

© ISO 2003 — All rights reserved 3
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Dimensions in millimetres

Key

1 Top

2 Bottom

3 Top

4 Seal

5 Specimen
6 Bottom

Figure 2 — Apparatus for determination of water vapour absorption

5 Sampling and conditioning

5.1 Water vapour permeability test method

5.1.1 Unleps-oetherwise specified, cut three samples of dimensions 70 mm x 45 mm.

5.1.2 For sheet materials cut test specimens from a range of positions across the full usable width and length of
the sheet material. For a material with a woven structure this should prevent any two specimens containing the
same warp or weft threads. Prepare test pieces from complete upper assemblies when the lining material is
permanently attached to the upper material.

5.1.3 For test specimens cut from footwear uppers avoid any areas containing seams or perforations and any
other design features which mean that the test specimen will not be of uniform thickness across its entire surface
area.

NOTE It may not be possible to cut a test specimen of sufficient size from certain types of footwear, especially children’s,
and the test specimen size should not be reduced. If it is not possible to cut the correct size test specimen from a shoe upper
the materials themselves must be tested.

4 © 1SO 2003 — Al rights reserved
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514

515

Mark each test specimen with a unique reference code.

prior to testing and carry out the test in this atmosphere.

5.1.6

Carry out 20 000 cycles according to EN 13512.

5.2 Water vapour absorption test method

521
diameter

of 45 mm =5 mm.

ISO 17699:2003(E)

Store the cut test specimens in a standard controlled environment specified in EN 12222 for at least 24 h

If the test is being carried out to assess a single material, then cut two circular test specimens with a

For sheet materials, cut test specimens from a range of positions across the full usable width and length of the

sheet ma
warp or \

5.2.2
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5.2.3 H
other deg
area.

NOTE
and the te
the mater

524

[«

J

5.25
before st

526 (

6 Tes
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6.1.1 P

A circulal
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circulateqd by moving the pot which agitates the desiccant. After a measured time the mass of

transmitt

Mark each test specimen with a reference number.

terial. For a material with a woven structure this should prevent any two specimens contai
veft threads.

the test is being carried out to assess a composite assembly of materials used’in‘a com
h lined shoe, then cut two circular test specimens, with a diameter as specified.in 5.2.1, frg
used in this assembly.

or test specimens cut from footwear uppers avoid any areas containing-seams or perfora
ign features which mean that the test specimen will not be of uniform.thickness across its

It may not be possible to cut a test specimen of sufficient size frem certain types of footwear, espq
st specimen size should not be reduced. If it is not possible to cut‘the correct size test specimen fro
als themselves must be tested.

btore the test specimens in a standard conditioned environment as specified in EN 12222 fg
hrting the test.

Carry out 20 000 cycles according to EN13512.

t method
br vapour permeability, teSt method

Finciple

r test specimen is clamped across the open end of a test pot containing a moisture absorh
bcified humidity and temperature is blown over the test specimen at a set velocity. The air w

bd thraugh the test specimen is determined and the water vapour permeability of the materia

ning the same

plete product,
m each of the

tions and any
entire surface

cially children's
M a shoe upper

r at least 24 h

ing desiccant.
ithin the pot is
water vapour
| calculated.

6.1.2 P

6.1.2.1

6.1.2.2

6.1.2.3

6.1.2.4

© IS0

rocedure

Pour freshly dried silica gel (see 4.1.4) into one of the pots (see 4.1.1) until it is half full.

Place a test specimen centrally over the open end of the pot prepared in 6.1.2.1 so that the surface
which would be closer to the source of water vapour in the final product is uppermost. For example if assessing the
perspiration transmission properties of a footwear upper material, then the surface which will be nearer to the foot
should be uppermost.

Fit a clamping ring (see 4.1.1.2) centrally over the top of the test specimen and tighten the ring so that
the test specimen is securely held around its edges and the pot is sealed.

Repeat the procedure in 6.1.2.1 to 6.1.2.3 for the remaining two test specimens.

2003 — All rights reserved
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6.1.2.5
This is to con

6.1.2.6

6.1.2.7

EN 13515:

dition the test specimens.

Remove each of the test pots from the turntable.

2001 (E)

Place each filled test pot onto the turntable (see 4.1.2.1) and operate the test machine for 20 h + 4 h.

For each test pot and as quickly as possible remove the clamping ring to release the test specimen,

pour away the silica gel from inside the pot, refill the pot with a similar amount of freshly dried silica gel and replace

the test speci

6.1.2.8

men and clamping ring on the pot by repeating the procedure in 6.1.2.2 and 6.1.2.3

With the minimum of delay use the balance (see 4.1.3) to measure the combined mass of each test

pot, silica gel and test specimen assembly, and record these values as M, to the nearest 1 mg. Record the time
that these measurements were made as T,.

6.1.2.9 A

6.1.2.10 A

6.1.2.11
gel and test
these measu

\

Replace the test pots on the turntable and start the machine.
fter 11,5 h £ 4,5 h stop the test machine and remove the test pots from the turntabte.
Vith the minimum of delay use the balance to measure the combined mass 0f ‘each of test

specimen assembly, and record these values as M; to the nearest 1 mg. Also record the
ements were made as T;.

6.2 Water vapour absorption test method

6.2.1 Princi

Either a sing
completed pH
open end of
water absorb

6.2.2 Proce

6.2.2.1 {
M, to the ned
6.2.2.2 |
Place one teg
the order and
the test speg
example by
assemblies.

6.2.2.3 i

ple
le circular test specimen or an assembly of circular test specimens which is represent]
oduct or taken from a closed shoe upper, is clamped’between an impermeable membran

a vertical cylindrical chamber containing a specified volume of water. After a set time th
bd by the test specimen is measured.

dure

se the balance (see 4.2.2) to measure the mass of each test specimen and record these
rest 1 mg.

assessing an assembly ofmaterials prepare two test specimen stacks as follows:

orientation of the specimens in the stack are the same as in the final product. If possible joi
imens in each stack using a similar method to that used in manufacture of the actual p

our 50°cm® + 5 cm® of distilled water, temperature according to EN 12222, into each of the t

pot, silica
time that

ative of a
e and the
b mass of

values as

t specimen of each type)of material that is to be tested together, centrally on top of each other so that

h together
oduct, for

bonding together with an adhesive layer. The stacks will subsequently be referred fo as test

Vo pots.

6.2.2.4 i

lace a test specimen or test assembly centrally over the top of each clamping ring so that the surface

which will be

6.2.2.5

Inside the tootwear Is lowermost.

which might splash water onto the test specimen.

6.2.2.6
assembly.

6.2.2.7
disks to the p

6.2.2.8

ots so that the test specimens are securely held around their edges and the pot is sealed.

Place the pots in an environment of temperature of according to EN 12222 for 8,0 h + 0,1 h.

From this stage onwards take great care to keep the pots vertical and avoid rapid or jerky movement

Place a piece of impermeable material (see 4.2.5) centrally over the top of each test specimen or test

Place a disk (see 4.2.1.2) centrally over the top of each piece of impermeable material and clamp the
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