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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 1SO 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 non-governmental, in
liaison with 1SO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission| (IEC) on all matters of electrotechnical standardization.

Draft Interndtional Standards adopted by the technical committees are circulated to the member hodies for voting.
Publication gs an International Standard requires approval by at least 75 % of the member bodies casting g vote.

International| Standard 1SO 8782-1 was prepared by Technical Committee ISO/TC 94, Persenal safety — |Protective
clothing and|equipment, Subcommittee SC 3, Foot protection.

ISO 8782 cqnsists of the following parts, under the general title Safety, protective-and occupational foptwear for
professionalluse:

O Part 1: Requirements and test methods

O Part 2: Bpecification for safety footwear

O Part 3: Bpecification for protective footwear

O  Part 4: Bpecification for occupational footwear

O  Part 5: Additional requirements and test methods

O Part 6: Additional specifications for safety footwear

O  Part 7: Additional specifications for protective footwear

O  Part 8: Additional specifications forccupational footwear

Annex A forins an integral part of this part of ISO 8782. Annexes B, C and D are for information only.
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Safety, protective and occupational footwear for professional
use —

Part 1

Requirements and test methods

1 Scop

This part
these req
variety of

This part
requiremsq

2 Normjtive references

The follow
ISO 8782
parties to
most rece
Internatio

ISO 34-1:
crescent 1

ISO 868:1

hardness).

ISO 1817

ISO 2023

ISO 3376

11”4

of 1ISO 8782 specifies requirements and, where appropriate, test methedsto establish co
Lirements for footwear intended to protect the wearer's feet and legsCagainst foreseeable
working sectors.

of 1SO 8782 can be used only in conjunction with 1ISO 8782-2ISO 8782-3 or 1SO 8782-4
nts for footwear relating to specific levels of risk.

ing standards contain provisions which, through-teference in this text, constitute provisions ¢
At the time of publication, the editions indicated were valid. All standards are subject to
agreements based on this part of ISO 8782 are encouraged to investigate the possibility of
nt editions of the standards indicated below. Members of IEC and ISO maintain registers of ¢
hal Standards.

lest pieces.

985, Plastics and ebonite’— Determination of indentation hardness by means of a duror

—1), Rubber, vwulcanized — Determination of the effect of liquids.
1994, Rubber footwear — Lined industrial vulcanized-rubber boots — Specification.

1976 Leather — Determination of tensile strength and elongation.

ISO 3377

nformity with
hazards in a

, which give

f this part of
evision, and
applying the
Lirrently valid

1994, Rubber, vulcanized or thermoplastic — Determination of tear strength — Part 1: Trouser, angle and

neter (Shore

1975, Leather — Determination of tearing load.

ISO 4045:1977, Leather — Determination of pH.

ISO 4643:1992, Moulded plastics footwear — Lined or unlined poly(vinyl chloride) boots for general industrial use —
Specification.

ISO 4648:1991, Rubber, vulcanized or thermoplastic — Determination of dimensions of test pieces and products for
test purposes.

ISO 4649:1985, Rubber — Determination of abrasion resistance using a rotating cylindrical drum device.

1) Tobep

ublished. (Revision of ISO 1817:1985)
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ISO 4674-1:—32), Rubber- or plastics-coated fabrics — Determination of tear resistance — Part 1: Constant rate of
tear methods.

ISO 5423:1992, Moulded plastics footwear — Lined or unlined polyurethane boots for general industrial use —
Specification.

ISO 8782-2:1998, Safety, protective and occupational footwear for professional use — Part 2: Specification for
safety footwear.

ISO 8782-3:1998, Safety, protective and occupational footwear for professional use — Part 3: Specification for
protective footwear.

ISO 8782-4
occupationa

3 Definitig
For the purp
NOTE The

3.1

safety footw
footwear inc
the working
impact when

3.2

protective fo
footwear inc
the working
impact when

3.3
occupationa|
footwear inc
the working

3.4 Leathe
NOTE This

34.1
full-grain lea

1998, Safety, protective and occupational footwear for professional use — Part 4: Spécif
footwear.

ns

bses of this part of ISO 8782, the following definitions apply.

component parts of footwear are illustrated in figures 1 and 2.

bar for professional use

Drporating protective features to protect the wearer from.injuries which could arise through ag
sectors for which the footwear was designed, fitted with toecaps designed to give protectid
tested at an energy level of 200 J

ptwear for professional use
Drporating protective features to protect the-wearer from injuries which could arise through ad
sectors for which the footwear was.designed, fitted with toecaps designed to give protectid
tested at an energy level of 100 J

footwear for professional.use
Dbrporating protective features to protect the wearer from injuries which could arise through ag
sectors for which thefaotwear was designed

term coversyfull-grain leather, corrected-grain leather and leather split.

fhern

jcation for

cidents in
n against

cidents in
n against

cidents in

hide or skin

anned 10 be iImputrescible, with Its original TIbrous structure more or less Intact and Stll poss

full-grain layer

3.4.2

corrected-grain leather
hide or skin tanned to be imputrescible, with its original fibrous structure more or less intact, but which has been

subjected to

mechanical buffing to modify its grain structure

2) To be published. (Revision of ISO 4674:1977)

essing the
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3.4.3
leather sp
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lit

flesh or middle part of a skin or hide tanned to be imputrescible, with its original fibrous structure more or less intact
and split or shaved to eliminate completely the grain layer

35
rubber

vulcanized elastomers

3.6
polymeric

materials

materials

3.7

height of the upper

vertical di
the upper

3.8
insole

non-remo
3.9

lining
inside lay

3.10
fuel oil

aliphatic h

4 Requ
4.1 Sam

The minin
the requir
shall be a

Wherever
NOTE I

of the matg
test report,

TTade of potyuretirane;, poty(vinytchioride)y orthermoptastic Tabber

Stance between the top surface of the extreme rear edge of the insole and the highest point 9

yable bottom inside component of the footwear adjacent to the foot

br of the upper which is adjacent to the foot

ydrocarbon constituent of petroleum

rements

pling and conditioning
bments specified in this_clause, together with the minimum number of test pieces taken from 6
5 given in table 1.

possible, test pieces shall be taken from the whole footwear unless otherwise stated.

it is not possible to obtain a test piece from the footwear large enough to comply with requirements, {
rial from.which the component has been manufactured may be used instead. However, this should b

Where s

ples are required from each of three sizes, these shall comprise the largest, smallest and &

f the back of

hum number of samples (i.e./separate items of footwear) to be tested in order to check compliance with

ach sample,

hen a sample
e noted in the

L middle size

of the footwearundertest:

All test pieces shall be conditioned in a standard atmosphere of (20 £ 2) °C and (65 % 5) % relative humidity (RH) for
a minimum of 48 h before testing, unless otherwise stated in the test method.

The maximum time which shall elapse between removal from the conditioning atmosphere and the start of testing
shall be no greater than 10 min, unless otherwise stated in the test method.

Each test piece shall individually satisfy the specified requirement, unless otherwise stated in the test method.
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9
1 9
oV
o\
o\
o \°
18
5 19 9 20
b)
Key
1 Collar 8 Facing 15 Penetration-resistant insgrt
2 Tongusg 9 Upper 16 Insole
3 Quarte 10 Lining 17 Heel
4 Vamp 11, Safety or protective toe cap 18 Reinforcing welt with nails
5 Outsolg 12 Vamp lining 19 Wooden sole
6 Through sole 13 Foam strip 20 Rigid sole
7 Feathef line 14 Cleat
Figure 1 — Parts of footwear
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Key

Upper
Vamp
Heel
Outsole

AW N R

Figute 2 — Parts of all-rubber (ie. vulcanized) or all-polymeric (i.e. entirely moulded) footwear
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Table 1 — Minimum number of samples and test pieces

) Number of test
Requirement Subclause Number of samples pieces from
each sample
Upper/outsole and sole interlayer 43.1.2 1 from each of 1
bond strength 4.8.7 3 sizes
Internal toecap length 4.3.2.2 1 pair from each of 1 pair
3 sizes
|MpaCt TESTStance 43231 +-pair-from-each-of Tai
4.3.2.3.2 3 sizes
Gompression resistance 43.2.4.1 1 pair from each of Tpair
4.3.2.4.2 3 sizes
Gorrosion resistance of metal 4.3.25
tpecaps or metal penetration- 43323 2 1
resistant inserts
Renetration resistance 43.3.1 1 pair from each of 1 pair
3 sizes
Qimensions of 43.3.2.2 1 pair from each of 1 pair
genetration-resistant inserts 3 sizes
Hlectrical resistance 4.3.4 1'pair from each of 1 pair
3 sizes
Ipsulation against heat 4.35.1 2 1
Ipsulation against cold 4.3.5.2 2 1
Hnergy absorption of seat region 4.3'6 1 pair from each of 1 pair
3 sizes
Leakproof footwear 4.3.7 2 1
Tihickness 4.4.1 1 from .each of 3
3 sizes
4.4.2
Tlear strength 45.2 1 from each of 3
46.1 3 sizes
4.8.3
Tlensile properties 4.4.3 1 from each of 3
3 sizes
Hlexing resistance 4.4.4 1 from each of 1
3 sizes
Water penetration and water 4.4.5 1 from each of 1
gbsorption 3 sizes
Water vapour permeability and 4.4.6 1 from each of 1
water vapour coefficient 45.4 3 sizes
4.4.7
455 1 from each of
pH value 462 3 sizes 1
4.7.2
Hydrolysis 4.4.8 1 from each of 1
4.8.6 3 sizes
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) Number of test
Requirement Subclause Number of samples pieces from
each sample
Abrasion resistance of lining 453 1 from each of 4
3 sizes
Thickness of insole 471 1 from each of 1
3 sizes
Water absorption and water 473 1 from each of 1
desprption of insole 3 sizes
Abrpsion resistance of insole 4.7.4 1 from each of 1
3 sizes
Thi¢kness of outsole 481 1 from each of 1
4.8.2 3 sizes
Abrpsion resistance of outsole 4.8.4 1 from each of 1
3 sizes
Flexing resistance of outsole 485 1 from each,ef 1
3 sizes
Registance to hot contact 4388 1 fromi.each of 1
3/sizes
Registance to fuel oil 4.8.9 1 from each of 1
3 sizes
4.2 Desigr
NOTE Theldesigns of footwear covered by this part of ISO 8742 are illustrated in figure 3.
4.2.1 Height of upper
The height of the upper (h) shall be as given in'table 2.
Table 2 — Height of upper
Size of feotwear Height
h
. / . . Design A | Design B | Design C | Design D
Mondopoint Paris points English g m?n. m?n. m Jn
mm mm mm mm
225 and belew 36 and below 3 and below <103 103 162 255
230 to-240 37 and 38 4and5 < 105 105 165 260
24510 250 39 and 40 6 < 109 109 172 270
255 to 265 41 and 42 7 and 8 <113 113 178 280
270 to 280 43 and 44 9 and 10 <117 117 185 290
285 and above 45 and above 11 and above <121 121 192 300

4.2.2 Seat region

The seat region shall be closed.
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_ <
_ A
":“ =
v 14 v
a) Design A: low shoe b) Design B: ankle boot c) Design C: half-knee boot
[}
<
v
d) Design D: knee-high boot e) Design E: thigh boot

Key
1 Variablg extension which can be adapted to the wearer
NOTE Design E is a knee-height boot (design D) equipped with a thin, impermeable material which extends the upper and
which can pe cut to adapt the boot to the wearer.

kigure 3 — Designs of footwear
4.3 Whqle footwear
4.3.1 Sole performance
4.3.1.1 donstruction
Unless thp footwearhas a rigid sole, an insole shall be present in such a way that it cannot be rempved without
damaging the foatwear.
4.3.1.2 Upperfoutsole bond strength

When footwear, other than that with a rigid sole, is tested in accordance with the method given in 5.1, the bond
strength shall be no less than 4,0 N/mm, unless there is tearing of the sole, in which case the bond strength shall be
no less than 3,0 N/mm.

4.3.2 Toe protection

4.3.2.1 General

Safety or protective toecaps shall be incorporated in the footwear in such a manner that they cannot be removed
without damaging it.
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With the exception of all-rubber and all-polymeric footwear, footwear fitted with internal toecaps shall have a vamp
lining or an element of the upper that serves as a lining, and in addition the toecaps shall have an edge covering
extending from the back edge of the toecap to at least 5 mm beneath it and at least 10 mm in the opposite direction.

Scuff-resistant coverings for the toe region shall be no less than 1 mm in thickness.

NOTE Recommendations for the assessment of toecaps to be used in safety or protective footwear are given for information

only in annex

B.

4.3.2.2 Internal length of toecaps

When measured in accordance with the method given in 5.2, the internal toecap length shall be no less than the

appropriate yalue given in table 3.
Table 3 — Minimum internal length of toecaps
Size of footwear Minimuntinternal length
Mondopoint Paris points English mm
2P5 and below 36 and below 3 and below 34
230 to 240 37 and 38 4and5 36
245 to 250 39 and 40 6 38
255 to 265 41 and 42 7 and 8 39
270 to 280 43 and 44 9 and\10 40
2B5 and above 45 and above 11 and-above 42

4.3.2.3 Imp
4.3.2.3.1 I

When safety

ACt resistance
pact resistance of safety footwear

footwear is tested in accordance withithe method given in 5.3 at an energy level of (200

clearance unpder the toecap at the moment of impact shall be no less than the appropriate value given in

addition, the
light can be

4.3.2.3.2 In

toecap shall not develop any cracks on the test axis which go through the material, i.e. thro
Seen.

pact resistance of protective footwear

+4) J, the
table 4. In
igh which

When protegtive footwear is testéd,in accordance with the method given in 5.3 at an energy level of (100 |t 2) J, the
clearance unpder the toecap at'the moment of impact shall be no less than the appropriate value given in fable 4. In
addition the [toecap shall not develop any cracks on the test axis which go through the material, i.e. through which
light can be seen.
Table 4 — Minimum clearance under toecaps at impact
Size of footwear Minimum clearance.

Mondopoint Paris points English mm

225 and below 36 and below 3 and below 12,5

230 to 240 37 and 38 4and5 13,0

245 to 250 39 and 40 6 13,5

255 to 265 41 and 42 7 and 8 14,0

270 to 280 43 and 44 9 and 10 14,5

285 and above 45 and above 11 and above 15,0

10
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4.3.2.4 Compression resistance
4.3.2.4.1 Compression resistance of safety footwear

When safety footwear is tested in accordance with the method given in 5.4, the clearance under the toecap at a
compression load of (15 £ 0,1) kN shall be no less than the appropriate value given in table 4.

4.3.2.4.2 Compression resistance of protective footwear

When protective footwear is tested in accordance with the method given in 5.4, the clearance under the toecap at a
compression load of (10 £ 0,1) kN shall be no less than the appropriate value given in table 4.

4.3.2.5 dorrosion resistance of metal toecaps

When all-fubber footwear is tested and assessed in accordance with the method given in 5.5/4,the etal toecap
shall exhibit no more than five areas of corrosion, none of which shall exceed 2,5 mmZ2 in area:

When meftal toecaps to be used in all other types of footwear are tested and assessed in accordahce with the
method gfven in 5.5.2, they shall exhibit no more than five areas of corrosion, none df'which shall excged 2,5 mm?2
in area.
4.3.3 Penetration resistance

4.3.3.1 All penetration-resistant footwear

When foofwear is tested in accordance with the method given in 5.6, the force required to penetrate fthe sole unit
shall be np less than 1 100 N.

4.3.3.2 Additional requirements for footwear which incorporates penetration-resistant inserts

NOTE Recommendations for further tests which may be used to assess the suitability of penetration-resistant finserts before
they are inforporated in footwear are given for information_onty in annex C.

4.3.3.2.1 |Construction

The penetration-resistant insert shall be builtinto the bottom of the shoe in such a manner that it cannot be removed
without dgmaging the footwear.

The inser{ shall not lie above the flange of the safety or protective toecap and shall not be attached to it
4.3.3.2.2 |Dimensions

With the exception of the heel region, the penetration-resistant insert shall be of such a size that the maximum
distance between the_ line represented by the feather edge of the last and the edge of the insert is 6,5 mm. In the
heel regign the maximum distance between the line represented by the feather edge of the last and thg insert shall
be 17 mm. (See figure 4.)

The pene
bottom of

ration-resistant insert shall have no more than three holes of maximum diameter 3 mm to attach it to the

4.3.3.2.3 Corrosion resistance of metal penetration-resistant inserts

When all-rubber footwear is tested and assessed in accordance with the method given in 5.5.1 the metal
penetration-resistant insert shall exhibit no more than five areas of corrosion, none of which shall exceed 2,5 mm?2 in
area.

In all other types of footwear, when metal penetration-resistant inserts are to be used, they shall be tested in

accordance with the method given in 5.5.3. They shall exhibit no more than five areas of corrosion, none of which
shall exceed 2,5 mm?2 in area.

11
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Dimensions in millimetres

=

0,251
0,45L . - \ .
4 1

— L -
Key
1 Insert
2 Line left by the feather edge of the last
3 Alternativg shapes of insert
4 Heel regign

NOTE L is [he length of the inside of the bottom of the footwear

Figure 4 — Positiori.of penetration-resistant insert
4.3.4 Electrjcal resistance
4.3.4.1 Corlductive footwear

When measpred in accordance with the method given in 5.7 after conditioning in a dry atmosphere [5.7.2.3 a)], the
electrical reqistance shall be no'greater than 100 kQ.

4.3.4.2 Antistatic footwear:

When measiired in accordance with the method described in 5.7 and after conditioning in a dry and wet atmosphere
[5.7.2.3 a) and b)],.the electrical resistance shall be no less than 100 kQ and shall be no greater than 1 00D MQ.

4.3.5 Resisfance to harsh environments

4.3.5.1 Heat-insulation of sole complex

When footwear is tested in accordance with the method given in 5.8, the temperature increase on the upper surface
of the insole shall be no greater than 22 °C.

The insulation shall be incorporated in the footwear in such a manner that it cannot be removed without damaging
the bottom of the footwear.

4.3.5.2 Cold insulation of sole complex

When footwear is tested in accordance with the method given in 5.9, the temperature decrease on the upper
surface of the insole shall be no more than 10 °C.

12
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The insulation shall be incorporated in the footwear in such a manner that it cannot be removed without damaging
the bottom of the footwear.

4.3.6 Energy absorption of seat region

When footwear is tested in accordance with the method given in 5.10, the energy absorption of the seat region shall
be no less than 20 J.

4.3.7 Leakproof footwear

When tested in accordance with the method given in 5.11, there shall be no leakage of air.

4.4 Upper

NOTE 1
figure 3).

NOTE 2

testing, ex

4.4.1 Thickness

The requirements specified for uppers do not apply to the extension of the upper indicated-for flesign E (see

The textile layer in all-rubber and all-polymeric footwear is a part of the upper and shoeuld not be removed before
ept where otherwise indicated in the relevant test method.

When determined in accordance with the appropriate method, the thicknesscef the upper at any poinf shall be no
less than the value given in table 5.

NOTE

The thickness of the upper should include the textile layer.

Table 5 — Minimum thicknéss of upper

Type of material

Test.method

Minimum thickness

mm
Rubber 1SO 46481) 1,50
Polymeric ISO 46481) 1,00

1) Using a thickness gauge with a flat-presser foot of 10 mm diameter and a load of 1 N.

4.4.2 TeLr strength

When de
the value
fats, whe

Table 6 — Minimum tear strength of upper

rmined in accordarce-with the appropriate method, the tear strength of the upper shall be jho less than
given in table 6, with the exception of non-leather uppers required to have particular resistarjce to animal
the minimum_tear strength shall be 30 N.

Type of material

Test method

Minimum force

N
Leather ISO 3377 120
Coated fabric and textile Method B of ISO 4674-1— 60

1) Using a rectangular test piece 50 mm x 25 mm with a cut 20 mm long placed centrally and parallel with
the longer sides to form a trouser tear test piece. Carry out the test at a constant rate of traverse of

100 mm/min.

For knitted and non-woven fabrics, use the largest possible test piece obtainable from the footwear.

13
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4.4.3 Tensi

le properties

©1SO

When determined in accordance with the appropriate method, the tensile properties shall be as given in table 7.

Table 7 — Tensile properties

Type of material Test method Tensile property Value
Leather split ISO 33761 Tensile strength 15 N/mm2 min.
Rubber Annex C of ISO 2023:1994 Breaking force 180 N min.
Polymeric 2 ISO 4643 Modulus at 100 % elongation 1,3 N/mm4 to
4,6 Nfmn| 2
Elongation at break 250 % mip.
1) Using the test piece, length | = 90 mm and the width b; = 25 mm.
2) Renove the textile layer before testing.

4.4.4 Flexin

When testeq
continuous f

g resistance

in accordance with the appropriate method, the upper shall"withstand no less than the
exes given in table 8 without cracking.

Table 8 — Minimum number.of flexes

humber of

Type of material Test method Minimum number of flexes

Rubber Annex E of ISO 2023:1994 125 000

Polymeric 150 000

Annex B of 1ISO 4643:1992

1) 1

[est carried out at — 5 °C.

4.45 Wate
When tested
60 min from
30 min.

446 Wate

When tested
0,8 mg/(cm?

penetration and water abserption

in accordance with the method given in 5.12, the water absorption shall be no higher than
the start of the tests Water penetration shall not occur during this period, nor exceed 2 g afte
vapour permeability and water vapour coefficient

in accordance with the methods described in 5.13, the water vapour permeability shall be ng
h),/and the water vapour coefficient shall be no less than 20 mg/cm?2.

BO % after
r a further

less than

447 pHva

ue

When leather uppers are tested in accordance with the method given in ISO 4045, the pH value shall be no less
than 3,5. If the pH is below 4, the difference figure shall be less than 0,7.

4.4.8 Hydro

lysis

When polyurethane uppers are tested in accordance with the method given in annex B of 1SO 5423:1992 after
being prepared and conditioned as described in annex E of that International Standard, no cracking shall occur
before 150 000 flex cycles. Conditioning at ambient temperature shall be carried out at (20 * 2) °C.

14


https://standardsiso.com/api/?name=4172aba92d4e1dfaec16eb6f7c412d12

©1SO

ISO 8782-1:1998(E)

4.5 Lining

4.5.1 General

Where an upper is split at the fore-part to house the toecap or if an external piece of material is stitched to the upper
to form a pocket to house the toecap, the material under the toecap acts as a lining and shall be tested as such.

NOTE T

he textile layer in all-rubber and all-polymeric footwear is a part of the upper and should not be tested.

4.5.2 Tear strength

ess than the

When determined in accordance with the appropriate method, the tear strength of the lining shall be no
value givgn in table 9.
Table 9 — Minimum tear strength of lining
Type of material Test method Minimum“force
N
Leather ISO 3377 30
Coated fabric and textile Method B 1) of ISO 4674-1:— 15
1) See table 6 for test conditions.
4.5.3 Abrasion resistance
When tested in accordance with the method given in 5.14, the‘wearing surface of textile linings shall
any holes|before the following number of cycles has been performed:
O dry 2b 600 cycles;
O wet 12 800 cycles.

4.5.4 Wagter vapour permeability and water vvapour coefficient

When tes

ed in accordance with the méthods described in 5.13, the water vapour permeability shall be

2,0 mg/(ci?-h) and the water vapour ‘cgefficient shall be no less than 30 mg/cm?2.

455 pH

When leal

value

ther linings arestested in accordance with the method given in 1ISO 4045, the pH value shal

than 3,5. If the pH is below4, the difference figure shall be less than 0,7.

4.6 Ton

NOTE T
material.

jue

he tongue need only be tested if the material from which it is made or its thickness differs from tha

4.6.1 Tear strength

not develop

no less than

| be no less

of the upper

When determined in accordance with the appropriate method, the tear strength of the tongue shall be no less than
the value given in table 10.

15
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Table 10 — Minimum tear strength of tongue

©1SO

Type of material Test method Minimum force
N
Leather ISO 3377 36
Coated fabric and textile Method BY of ISO 4674-1:— 18

1) See table 6 for test conditions.

4.6.2 pH valde

When leathdr tongues are tested in accordance with the method given in 1ISO 4045, the pH value shall pe no less
than 3,5. If tihe pH is below 4, the difference figure shall be less than 0,7.

4.7 Insole

4.7.1 Thickness

When determined by the following method, the thickness of the insole shall be no,less’than 2,0 mm.

Cut through [the sole in the region of the cleat and measure the thickness using a graduated eyepiece with 0,1 mm
scale graduations.

4.7.2 pH vdue

When leathgr insoles are tested in accordance with the methadcgiven in ISO 4045, the pH value shall e no less
than 3,5. If the pH is below 4, the difference figure shall be less than 0,7.

4.7.3 Watel absorption and water desorption

When tested in accordance with the method given.in 5.15, the water absorption shall be no less than 35 % (m/m)
and the watgr desorption shall be no less than 4@8%’(m/m of the water absorbed.

4.7.4 Abragion resistance

When non-lgather insoles are tested in accordance with the method given in 5.16, there shall be no surface tearing
before 400 gycles.

4.8 Outsole

4.8.1 Cleated outsoles

4.8.1.1 Cleated area

With the exdeption'of the region under the flange of the toecap, at least the shaded area as shown in figlire 5 shall
have cleats ywhich are open to the side.

16
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4.8.1.2 Thickness

For direct-injected, vulcanized or cemented outsoles, the thickness d;, as shown in figure 6 a) and 6 b), shall be no
less than 4 mm.

For multilayered outsoles, the thickness d,, as shown in figure 7, shall be no less than 4 mm.

For all-rubber and all-polymeric footwear, the thickness d,, as shown in figure 8, shall be no less than 3 mm and the
thickness dy shall be no less than 6 mm.

4.8.1.3 Cleat height

For directtinjected, vulcanized or cemented outsoles, the cleat height d,, as shown in figure 6(a) and-$(b), shall be
no less than 2,5 mm.

For multilayered outsoles, the cleat height d,, as shown in figure 7, shall be no less than 2,5 mm.

For all-rugber and all-polymeric footwear, the cleat height d,, as shown in figure 8, shall-hé-no less than|4 mm.

NOTE Thickness or cleat height should be measured as indicated in figure 6 a), 6 b), 7 or 8, using a gradugated eyepiece
with 0,1 min scale graduations after cutting through the sole in the region of the tread.

di

[ S
I_ L 1 | _| | y AN y4 €
o 1
| i
J

a) Conventional cofistruction b) Strobel construction

Figure.6 - Direct-injected, vulcanized and cemented outsoles

L a1

T T TS

Figure 7 — Multilayered outsoles
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Figure 8 — All-rubber and all-polymeric footwear
4.8.2 Thickpess of non-cleated outsoles
The total thigkness of a non-cleated outsole at any point shall be no less than 6 mm.
4.8.3 Tear $trength
When non-lgather outsoles are tested in accordance with the method given in 1ISO'84-1:1994 using the trouser test
piece (methpd A), the tear strength shall be no less than 8 kN/m, except for mono-density polyurethang outsoles
where the tefr strength shall be no less than 5 kN/m.
The test piege shall be taken transverse to the longitudinal axis in the waist region, if possible.
4.8.4 Abradion resistance
When non-lgather outsoles other than those from all-rubber or:all-polymeric footwear are tested in accordance with
method A given in 1SO 4649:1985 (with a vertical force 0f<10 N over an abrasion distance of 40 m), the relative
volume loss [shall be no greater than 250 mm3 for materials with a density of 0,9 g/ml or less and shall be po greater
than 150 mm3 for materials with a density higher than-0,9 g/ml. Test pieces may be taken from anywhgre on the
sole.
For outsoleg from all-rubber or all-polymeric. footwear, tested as described, the relative volume loss shall be no
greater than[250 mm3.
4.8.5 Flexir|g resistance
When non-l¢ather outsoles, otherythan those from footwear with penetration-resistant inserts or rigid soles, are
tested in acdordance with the tagethod given in 5.17, the cut growth shall be no greater than 4 mm before 30 000 flex
cycles.
4.8.6 Hydrdlysis
When polyufethané~outsoles are tested in accordance with the method given in annex C of ISO 5423:1992, and
after being grepared and conditioned as described in annex E of that International Standard, the cut growth shall be
no greater thar-6-mm-before-150-000-Hex—eyeles—Fhe-thicknress-efthetestpieceshalb-be-3-mm-and-cenditioning at
ambient temperature shall be carried out at (20 £ 2) °C.

4.8.7 Interlayer bond strength

When tested in accordance with the method given in 5.1, the bond strength between the outer or cleated layer and
the adjacent layer shall be no less than 4,0 NJmm, unless there is tearing of the sole, in which case the bond

strength sha

18
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4.8.8 Resistance to hot contact

When tested in accordance with the method given in 5.18 at a temperature of 300 °C, rubber and polymeric
outsoles shall not melt and shall develop no cracks when bent around the mandrel. When tested in the same way,
leather outsoles shall develop no cracks or charring which extend into the corium when bent around the mandrel.

4.8.9 Resistance to fuel oil
When tested in accordance with the method given in 5.19.1, the increase in volume shall be no greater than 12 %.
If, after testing in accordance with the method given in 5.19.1, the test piece shrinks by more than 0,5 % in volume

or increases.in hardness hy mare than 10 Shore A hardness units _a further test qppr‘impn shall be taken and tested

in accordance with the method given in 5.19.2. The cut growth shall be no greater than 6 mm_before 150 000
flexure cygles.

5 Test mmethods

5.1 Uppkr/outsole and sole interlayer bond strength
5.1.1 Principle

Measurement of the force required to separate the upper from the outsole or to separate adjacent layers of the
outsole orto cause tear failure of the upper or the sole.

5.1.2 Apparatus

5.1.2.1 Tensile machine , with a means of continuously«recording load, and with a jaw separation rate of
(200 + 20) mm/min and a force range of O N to 600 N.

The macHine shall be fitted with either pincer or flat jaws (depending on the type of construction of the test sample),
25 mm to|30 mm wide, capable of firmly gripping the test pieces.

5.1.3 Prgparation of test pieces

NOTE all cases the objective should beyto test the bond strength nearest to the edge of the assembly. The|test need not
be carried put when the bond has been made*by grindery (using, for example, nails or screws) or stitching.

5.1.3.1 Sole/upper bond strength; construction type a (see figure 9)
Take a test piece from either the inner or the outer joint region.

Cut the tgst piece withésideés at right angles to the edge of the sole, using a press knife or bandsaw tq cut through
the upper} insole or-gutsole, to produce a test piece about 25 mm wide. The length of the upper and sole shall be

about 15 mm measured from the feather line. (See figure 10.) Remove the insole.

5.1.3.2 Solefupper bond strength: construction types b, ¢, d and e (see figure 9)

Take a test piece from either the inner or the outer joint region.

Cut the upper and sole at X—X and Y-Y to produce a test piece with a width of about 10 mm and a length of no less
than 50 mm. Remove the insole.

Separate the upper from the sole for a length of about 10 mm by inserting a hot knife into the adhesive layer. (See
figure 11.)

NOTE It is considered that a construction is type c or type d when the distance from the line X—X to the upper face of the
insole is at least 8 mm.

19
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5.1.3.3 Sole interlayer bond strength: construction types f and g (see figure 9)
Take a test piece from either the inner or the outer joint region.

Remove the upper by cutting along the feather line at X—X. Remove the insole if present. Cut a strip parallel to and
including the sole edge at Y-Y to produce a test piece about 15 mm wide and at least 50 mm long.

Separate the sole layers for a length of about 10 mm by inserting a hot knife into the adhesive layer. (See figure 11.)

/—\\

Y

X
X (D4 LA
Y
a) Type a: conventional lasting with cemented b) Type b: conventionaljlasting with close-
or moulded outsole trimmed outsole
having an extended edge
X
X
YA AALSS, . L
Y Y
¢) Type c:|conventional lasting with direct-injected or d) Type d: Strobel-stitched with cemented-dished, direct-
vulcaniged outsole or cemented-dished outsole injected or vulcanized outsole

/\ Y

x Y ]

T X/Qh 1
X 1 l 1
C AL LL — .

|

v Y

e) Type e: gonventional)lasting or Strobel-stitched with f) Type f: machine-sewn or welted where the outsqle is
rubper mudguard and cemented outsole bonded to the throughsole
Y
g) Type g: multilayered sole with moulded-on sole,
moulded unit or built unit
Figure 9 — Types of construction showing position for preparation of the test piece for bond strength test
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Dimensions in millimetres

A

Key
1 Insole (removed)
2 Outsold
3 Feathef line

Figure 10 — Cross-section of test piece

Figure 11 — Prepared test piece

5.1.4 Measurement of bond strength

Before carrying out the test, measure the width of the test piece to the nearest millimetre at several points using a
calibrated steel rule and calculate the average value to the nearest millimetre. Then measure the bond strength in
one of the following ways.

a) For sole/upper bond strength: construction type a.

Clamp the test piece in the jaws of the tensile machine, using a pincer jaw to grip the short edge of the sole
(see figure 12), and record the load/deformation graph at a jaw separation speed of (100 = 20) mm/min.
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b) For sole/upper bond strength: construction types b, ¢, d and e and sole interlayer bond strength: construction
types f and g.

Clamp the separated ends of the test piece in the flat jaws and record the load/deformation graph (see
figure 13) at a jaw separation speed of (100 = 20) mm/min.

5.1.5 Calculation and expression of results

Estimate, from the load/deformation graph, the average peeling load in newtons and divide by the average width to
give the bond strength in N/mm.

Key
1 Pincer jaw for sole edge
2 Upper
3 Sole

Figure 12 — Pincer jaw, showing position of test piece

P

Peelingforce, N

Average

A

Deformation

Figure 13 — Example of load/deformation graph

5.2 Internal toecap length
5.2.1 Preparation of test piece

Carefully extract the toecaps from an untested pair of footwear. Remove all foreign matter adhering to them.

Preconditioning of the test piece is unnecessary.

22
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5.2.2 Determination of the test axis

Position the left toecap with its rear edge in line with a baseline and draw its outline. Repeat the exercise with the
right toecap of the pair. Position the outlines in such a manner that the outlines at the toe end of the toecaps
coincide and the baselines coincide. (See figure 14.)

Mark the four points A, B, C and D where the outlines of the right and left toecaps intersect on the baseline. Erect
the perpendicular from the baseline at the midpoint of AB or CD. This constitutes the test axis for the toecap.

Key
1 Testaxis
2 Right cpp
3 Leftcap
Figure 14 — Determination of test axis

5.2.3 Prdcedure

Place the|toecap, open side down, on a flat surface. Using an appropriate gauge, measure the interpal length, I,
along the test axis from the toe to the back edge at a distance between 3 mm and 10 mm above and parallel to the
surface qun which the toecap rests. (See'figure 15.) | is the maximum length which can be measured.

5.3 Impact resistance

5.3.1 Apparatus

5.3.1.1 Impact apparatus”, incorporating a steel striker of mass (20 + 0,2) kg adapted to fall freely on vertical
guides from a predetermined height to give the required impact energy calculated as potential energy.

The strikgr (seesfigure 16) shall consist of a wedge at least 60 mm long, the faces of which subtend an angle of
90° £ 1°. The apex where the faces meet shall be rounded to a (3 = 0,1) mm radius. During the test the apex shall
be paralle] within + 17’ to the surface of the clamping device.

The base of the apparatus shall have a mass of at least 600 kg. A metal block of dimensions at least
400 mm x 400 mm x 40 mm deep shall be bolted to it.

The apparatus shall be free standing on a flat and level floor, which is sufficiently massive and rigid to support the
test equipment.

NOTE Provision should be made for a mechanism to catch the striker after the first impact so that the test specimen is struck
only once.
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Dimensions in millimetres

Key
1 Test axis
Figure 15 — Measurement of-internal toecap length

Dimensions ir] millimetres

90° + 1°
S
~
Q\

25

Figure 16 — Impact striker

5.3.1.2 Clamping device, consisting of a smooth steel plate at least 19 mm thick and 150 mm x 150 mm in area of
minimum hardness 60 HRC with a screw clamp for clamping the insole of the toe-end of the footwear under test to
the plate in a way which will not restrict any lateral expansion of the toecap during the impact test. (See figure 17.)

The stabilizing fork, which is to be introduced into the front part of the footwear, shall be adjusted by means of the

adjusting screw to rest on the insole, parallel to the base-plate. The clamping screw (M8 thread) shall be tightened
by applying a torque of (3 £ 1) Nm.
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Dimensions in millimetres

1
1
A . i 15X45°
il ai
h 11 e
5 ST L °
b R I I IR
60

< G q 7DD
\, . \ \ <L &
12,5] j
4 35 / d
5 85 -
A-A 107,5
Key
1 Clampipg screw 4.\Baseplate
2 Adjusting screw 5 Stabilizing fork

3 Modelling clay cylinder
NOTE 1 |The thickness of the.clamp is 10 mm.

NOTE 2 |The dimensiofs-given in this figure are illustrative only. Smaller stabilizing forks of the same propoftions may be
used for smaller toecaps:

Figure 17 — Footwear clamp

5.3.1.3 Qylinders, of modelling clay, of diameter (25 + 2) mm and of height (20 + 2) mm for footwegr up to and
including size 40 (Paris points), and (25 + 2) mm for footwear above size 40.

The flat surfaces of the cylinders shall be covered with aluminium foil to prevent them sticking to either the test
specimen or the test equipment.

5.3.1.4 Dial gauge, with a hemispherical foot of (3,0 £ 0,2) mm radius and a hemispherical anvil of (15+2) mm
radius, exerting a force of no greater than 250 mN.
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5.3.2 General procedure

5.3.2.1 Determination of the test axis (see figure 18)

Locate the testing axis by placing the footwear on a horizontal surface and against a vertical plane so that it touches
the edge of the sole at points A and B on the inner side of the footwear. Construct two further vertical planes at right
angles to the first vertical plane so that they meet the sole at points X and Y, the toe point and heel point

respectively.

Draw a line through X and Y. This constitutes the test axis for the forepart of the footwear.

5.3.2.2 Pre

Prepare the
remove the
place.

Precondition

5.3.2.3 Tes|

Position a cy
and the bach

Position the
the back and

Allow the st
safety footw

Measure, to
impression g
of impact.

haration of test piece

ipper and lining. If the footwear has been supplied with’a removable insock, carry out the teg

A

Figure 18 — Test axis for footwear

forepart of the footwear by cutting off the toe end 30 miny'behind the rear edge of the toecd

ing of the test piece is unnecessary.

ing procedure

linder (5.3.1.3) on one of its ends/inside the test piece, with the centre of the cylinder on th
edge of the cylinder level with the rear edge of the cap. (See figure 19.)

test piece in the impact apparatus (5.3.1.1) so that when the striker hits it, the striker will pr
front of the toecap. Adjust.the clamping device (5.3.1.2).

iker to drop onto thetest axis from the appropriate height to give an impact energy of (200
par, or (100 + 2).Jor protective footwear.

the nearest;0,5 mm, the lowest height to which the cylinder has been compressed within 10
f the back edge of the toecap using the dial gauge (5.3.1.4). This value is the clearance at th

5.4 Compiession resistance

p. Do not
t with it in

b test axis

oject over

+4) J for

mm of the
e moment

5.4.1 Apparatus

5.4.1.1 Compression testing machine

tolerance of £ 1 %) between platens which move at a speed of (5 £ 2) mm/min.

, capable of subjecting the test piece to a force of at least 20 kN (to a

The platens shall remain parallel during the application of the load and shall have a minimum hardness of 60 HRC.
The measurement of the force shall not be affected by eccentrically applied forces.

5.4.1.2 Cylinders, as described in 5.3.1.3.

5.4.1.3 Dial gauge, as described in 5.3.1.4.

5.4.1.4 Clamping device, as described in 5.3.1.2.
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Key
1 Modelli
2 Test aX

5.4.2 Ge
54.2.1 O
Determing

54.2.2 P

hg clay cylinder
is

Figure 19 — Position of cylinder for impact ar-compression test of footwear

heral procedure
etermination of the test axis
the test axis as described in 5.3:2.1.

reparation of test piece

Prepare the test piece as described in 5.3.2.2.

Precondit
5.4.2.3 T
Position 4

and the b
clamping

oning of the test-piece is unnecessary.
esting procédure
cylinder (5.4.1.2) on one of its ends inside the test piece with the centre of the cylinder on

ack‘edge of the cylinder level with the rear edge of the cap. (See figure 19.) Place the test
fevice (5.4.1.4) and adjust.

the test axis
piece in the

Position the clamping device and test piece between the platens of the compression machine (5.4.1.1) and
compress the test specimen to a load of either (15 + 0,1) kN for safety footwear, or (10 £+ 0,1) kN for protective

footwear.

(See figure 20.)

Reduce the load, remove the cylinder and measure, to the nearest 0,5 mm, the lowest height to which the cylinder
has been compressed within 10 mm of the impression of the back edge of the toecap using the dial gauge (5.4.1.3).
This value is the compression clearance.
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Key

1 Upper pla
2 Modelling
3 Lower plai

5.5 Corros

5.5.1 Deter
all-rubber fo

55.1.1 Pre
Use the con
Precondition

5.5.1.2 Tes|

Use a 1 % (n/m aqueous solution of sodium chloride.

5.5.1.3 Pro

Pour sufficie
for example,

Allow to star

Remove the

en
clay cylinder
en

Figure 20 — Apparatus for compression test

jon resistance

mination of corrosion resistance of metal toecaps~6r metal penetration-resistant inserts
btwear

paration of test piece
plete item of footwear as the test piece.
ing of the test piece is unnecessary.

solution

cedure

nt test solution into the test piece to fill it up to a depth of 150 mm. Cover the top of the foot
a polyethylene cover, to minimize evaporation.

d for Z'days and then discard the test solution.

©1SO

in

vear with,

measure

téecap or insert from the footwear and examine for any evidence of corrosion. When present

the size of each area of corrosion In mm#< and record also the number of such areas.

5.5.2 Determination of corrosion resistance of metal toecaps in footwear other than all-rubber footwear

Remove the toecap from the footwear or take a new, identical toecap and test using a method such as that given in

B.2.1.2.

5.5.3 Determination of corrosion resistance of metal penetration-resistant inserts in footwear other than
all-rubber footwear

Remove the insert from the footwear or take a new, identical insert and test using a method such as that given in

C.2.3.2.
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5.6 Penetration resistance

5.6.1 Apparatus

5.6.1.1 Test equipment,
plate in which a test nail (5.6.1.2) is fixed, and a parallel base plate with a circular opening of diameter 25 mm.

The axes of this opening and the test nail shall coincide (see figure 21).

ISO 8782-1:1998(E)

capable of measuring compressive force up to at least 2 000 N, fitted with a pressure

Dimensions in millimetres

Key
1 Pressu
2 Nail

5.6.1.2 T
figure 22.

The point

The form
observed,

2 -

e plate

11—

7777777'7//7772
NN

—

40

AN

A

®-25

3 Sole'unit of the test piece
4 Base plate

Figure 217~ Apparatus for penetration-resistance test

est nail, of diameter(4,50 + 0,05) mm with a truncated end of the form and dimensiops shown in

of the nail shall-have a minimum hardness of 60 HRC.

pf the testwnail shall be examined at intervals and if departures from the dimensions shown in figure 22 are
the testvnail shall be replaced.

5.6.2 Ge

hetal procedure

5.6.2.1 Preparation of test piece

Remove the upper from the sole unit and use the sole unit as the test piece.

Preconditioning of the test piece is unnecessary.
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Dimensions in
¢45 + 0,05

Key
1 Truncated

5.6.2.2 Tes

Place the so
nail against
force require

Carry out thg
30 mm betw
cleated sole
10 mm to 15

If moisture ¢
water at (20

Report the ninimum value of the individual measurements as the test result.

5.7 Electri
5.7.1 Appa

5.7.1.1 Teq
and includin

end

Figure 22 — Nail for penetration-resistance test

ing procedure

e unit on the base plate in such a way that the steel nail‘can penetrate it through the outsole.
the sole unit at a speed of (10 = 3) mm/min until the~point has penetrated and measure the
d.

p test at four different points on the sole unit (atleast one in the heel region) with a minimum d
een any two penetration points and at a.minimum distance of 10 mm from the edge of the i
5, carry out the test between cleats. Two of the four measurements shall be made at a d
mm from the line represented by thefeather edge of the last.

an affect the results obtained,.carry out the tests after the sole unit has been immersed in
+ 2) °C for (16 = 1) h.

cal resistance
atus

ting instrument , capable of supplying a voltage of (100 + 2) V, with a measuring accuracy V
) a device to ensure that it does not dissipate more than 3 W in the product.

©1SO

millimetres

Press the
maximum

istance of
nsole. For
stance of

deionized

ithin 5 %,

5.7.1.2 Inte

nal electrode , comprising steel balls of 5 mm diameter and of total mass 4 kg

NOTE Ball

5.7.1.3 External electrode,

bearings complying with the requirements of ISO 3290:1975 are suitable.

comprising a copper contact plate, cleaned before use with ethanol.

Steps shall be taken to prevent oxidation of the steel balls and the copper plate since oxidation could affect their

conductivity.

5.7.1.4 Conductive lacquer .

5.7.1.5 Device for measuring the electrical resistance of the lacquer,

probes, each of (3 = 0,2) mm radius, attached to a base plate.

30

consisting of three conductive metal
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Two of the probes are (45 £ 2) mm apart and connected by a metal strap. The third probe is set at a distance of
(180 £ 5) mm from the centre of a line joining the other two and is electrically insulated from them.

5.7.2 Preparation and conditioning of test piece

5721 P

reparation

If the footwear has been supplied with a removable insock, carry out the test with it in place.

Clean the surface of the sole of the footwear with ethanol to eliminate all traces of mould silicone, wash with distilled
water and allow to dry at (20 + 2) °C. The surface shall not be buffed or abraded, or cleaned with organic materials

which atta

ck or swell the sole

For test
(5.7.1.4) {
that the re

5722 M

Fill the fogtwear with clean steel balls and place on the metal probes of the device((5)7.1.5) such that t

of the ouf

D the sole over an area 200 mm by 50 mm, including the heel and fore part. Allow to'dry an
sistance of the lacquer is less than 103 Q by testing in accordance with 5.7.2.2.

easurement of the electrical resistance of the applied lacquer

sole is supported by the two probes spaced 45 mm apart and the heel area is supported

ieces which are to be tested following conditioning under wet conditions, apply a cendugtive lacquer
1 then check

he front area

by the third

twear being

b extend the
 voltage of

energy, take

probe. Usjng the testing instrument (5.7.1.1), measure the resistance between-the front probes and the third probe.
5.7.2.3 donditioning

Condition|the prepared test piece in one of the following atmospheres, according to the type of foqg

tested:

a) dry cpnditions, (20 £2) °C and (30 + 5) % RH for 7 d;

b) wet conditions, (20 + 2) °C and (85 *+ 5) % RH for 7\d:

The tests|shall be performed within 5 min of the removal of the test specimen from the conditioning atmosphere if
the test is|not to be carried out in that atmosphefeé.

5.7.3 Prdcedure

Fill the tept piece with clean steel balls to a total mass of 4 kg, using a piece of insulating material t

height of| the upper if necessary./Place the filled specimen on the copper plate, apply a tes

(100 £ 2) V d.c. between the copper plate and the steel balls for 1 min and calculate the resistance.

If the voltage falls below~the value specified, because of the limit of 3 W maximum dissipated
measurements at that lowef voltage and record it.

5.8 Insulation against heat

5.8.1 Ap

haratus

5.8.1.1 Sandbath , fitted with a hotplate which can be regulated to (150 £ 5) °C (see figure 23).
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Key
1 Measuring
2 Sandbath

5.8.1.2 Hea3
NOTE Ball

5.8.1.3 Coy
diameter.

5.8.1.4 Ten

5.8.2 Gene
5.8.2.1 Pre

Use the complete item of footwear as the test piece. If the footwear has been supplied with a removal

carry out the
insole in the

accommodate the balls, increase its height with a collar.

5.8.2.2 Tes|

Condition th
under ambie

Set the temq
of the outso
on the insolq

Calculate, tg

2 3

3 Footwear filled with steel balls
4 Hotplate

point for temperature

Figure 23 — Heat-insulation test apparatus

t-transfer medium, comprising steel balls of 5 mm diameter and of total’mass 4 kg.

bearings complying with the requirements of ISO 3290 are suitable.

per/copper-nickel thermocouple, soldered to a copper disc“(2 = 0,1) mm thick and (15 4

perature-measuring device, with a compensator, suitable for use with 5.8.1.3.

al procedure

haration of test piece

test with it in place. Condition it for¥7:d at (20 + 2) °C and (65 + 5) % RH. Fix the thermocot
centre of the joint area and place the steel balls inside the footwear. If the upper is not high

ing procedure

b prepared test piece-until the temperature of the insole is constant at (20 £+ 2) °C and carry 0
nt conditions of (20°'%-2) °C.

erature of the hotplate (5.8.1.1) to 150 °C and place the test piece on it with sand up to the u
e. Use the temperature-measuring device connected to the thermocouple to measure the te
as a function of time, recording the temperature increase graphically.

the'nearest 0,5 °C, the increase in temperature after 30 min from the time the test piece was

the sand bath.

1) mm in

le insock,
ple to the
enough to

ut the test

bper edge
mperature

placed on

5.9 Insulation against cold

5.9.1 Apparatus

5911

5.9.1.2 Heat-transfer medium,
5.9.1.3 Copper/copper-nickel thermocouple,
5.9.1.4 Temperature-measuring device

5.9.1.5 Copper/zinc alloy plate,

32

Insulated cold box,

as described in 5.8.1.2.
as described in 5.8.1.3.
, as described in 5.8.1.4.

of 5 mm thickness, positioned as illustrated in figure 24.

the internal air temperature of which can be regulated to (- 20 £ 2) °C (see figure 24).
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able insock,

carry out the
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Dimensions in millimetres
1
2
3 Y
555 2
4/ g
il 5 R \ 7
zZ %
/ L 7 2 P
Z 4 G
7 . \
7 %
7 | A
% %
6 2 ; 120
%
2
g %
22222227227 L. LLLL L L Ll
Key
1 Thermal insulating cover 4 Copper/zinc plate
2 Elongajed hole 5 Laboratory jack
3 Measuting point for temperature 6 Cold box
Figure 24 — Cold.insulation test apparatus
5.9.2 Geperal procedure
5.9.2.1 Preparation of test piece
Use the domplete item of footwear-as-the test piece. If the footwear has been supplied with a remo
carry out lhe test with it in place.
Prepare the test piece as deseribed in 5.8.2.1.
5.9.2.2 Tlesting procedure
Condition|the prepated test piece until the temperature of the outsole is constant at (20 + 2) °C and
test undell ambient conditions of (20 * 2) °C.
Adjust thg_temperature of the cold box to (— 20 + 2) °C. Place the test piece on the laboratory jack in

side the cold

box, adjusting the height so that the top line of the footwear is level with the opening and seal the opening with a
heat insulating cover.

Use the temperature-measuring device connected to the thermocouple to measure the temperature on the insole as

a function

of time, recording the temperature decrease graphically.

Calculate, to the nearest 0,5 °C, the decrease in temperature after 30 min from the time the test piece was placed in

the cold b

0OX.
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5.10 Energy absorption of seat region

5.10.1 Apparatus

©1SO

5.10.1.1 Test equipment , capable of measuring compressive forces up to 6 000 N, with a means of recording
load/deformation characteristics.

5.10.1.2 Test punch, being the back part of a standardized last made in polyethylene3).

The last is sectioned on a plane vertical to the feather edge and at 90° to the axis of the back part. (See figure 25.)
The length of the punch in relation to footwear size is given in table 11.

Table 11 — Length of test punch

Size of footwear Length

L
Mondopoint Paris points English mm
225 and below 36 and below 3 and below 65,0
230 to 240 37 and 38 4 and 5 67,5
245 to 250 39 and 40 6 70.0
255 to 265 41 and 42 7 and8 72,5
270 to 280 43 and 44 9%and 10 75,0
285 and above 45 and above +<and above 77,5

5.10.2 Prodedure

Place the foptwear with the heel on a steel base and press the test punch against the sole unit from the in

centre of the

heel area at a test rate of (10 £ 3) mm#min until a force of 5 000 N is obtained.

Plot a load/ompression curve for each test ‘and determine the energy absorption, E, in joules, round
nearest 1 J, from the equation:
5000N
E = (Fds
5QN

where

F is the applied force, in newtons;

S s the distance, in millimetres.

side at the

ed to the

3) Information on the availability of suitable punches may be obtained from the Secretariat of ISO/TC 94/SC 3 at the British
Standards Institution, 389 Chiswick High Road, London W4 AL, UK.
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Dimensions in millimetres

60

I
L
RS

35

72,5

Figure 25 — Test punch for energy absorption test

5.11 Leakproof test

5.11.1 Apparatus

5.11.1.1 Water bath.

5.11.1.2 BSupply of compressed air.
5.11.2 Pieparationofitest piece

Take the gntire item of footwear as the test piece.

5.11.3 Procedute

Carry out the test at a temperature of (20 £ 2) °C.

Seal the top edge of the test piece, for example with a rubber collar through which compressed air may be fed via
appropriate connections. Immerse the test specimen in a water bath up to the edge and apply a constant internal
pressure of (50 + 10) kPa for 30 s. Observe the test piece throughout the test and determine whether there is a
continued formation of air bubbles, indicating leakage of air.
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5.12 Water penetration and water absorption

5.12.1 Principle

©1SO

The material is partially immersed in water and flexed on a machine in a manner simulating conditions of wear. The

following me
a)
b) thetime
c)

asurements are made:

taken from the start of the test for water just to penetrate through the test piece;

the mass of water which has passed through the test piece after a further 30 min.

the percentage gain in mass of the test piece due to water absorption 60 min from the start of the test;

5.12.2 Apinratus

5.12.2.1 T
co-axial.

One cylinde

5.12.2.2 El
motion at 50

When the m

are 40 mm dpart.

5.12.2.3 Ri
cylinders so

5.12.2.4 T4gnk, containing distilled water, in which the troughsshaped test piece can be partly immersed.

5.1225 M
occupies twi

5.12.2.6 M¢{
which, when

5.12.2.7 Sy
and the wat
piece has og

5.12.2.8 Af

A suitable c
approximate

NOTE The
first use.

o cylinders , 30 mm diameter, made of inert rigid material, mounted with their axes horiz

is fixed and the other is movable along the direction of its axis.

bctric motor, which drives the movable cylinder backwards and forwards along its axis
cycles/min and with amplitude which can be varied from 1,0 mm to 3;0'mm about its mean pg

pvable cylinder is at its greatest distance from the fixed one, the.adjacent flat faces of the twq

Ng-shaped clamps, to clamp the longer edges of the.test piece round the adjacent en
that it forms a trough whose ends are closed by the cylinders.

ss of fine spiral brass lathe turnings, forming an easily compressible conductive cush
-thirds of the space in the trough formed by the test piece when positioned in the apparatus.

ptallic plate electrode, carried by-a.spring, to make contact with the top of the brass tur|
resting on the turnings or the roll of-absorbent cloth applies a load of 1 N to 2 N.

itable electric circuit, whiChygives a signal when the electrical resistance between the plate]
br in the tank decreases helow a fixed value, thus indicating that penetration of water throug
curred.

sorbent cloth, _used to absorb water transmitted to the interior of the trough formed by the te

oth consists>ef a rectangle of towelling-type textile of approximately 120 mm x 40 mm with
y 300 g/mn?!

ahsorbency of the material may not be optimal when new. It is therefore advisable to wash the cloths

ontal and

vith crank
sition.

cylinders

ds of the

ion which

hings and

electrode
h the test

5t piece.

A mass of

before their

5.12.2.9 Stopwatch .

5.12.2.10 Balance, capable of weighing to 0,001 g.

5.12.3 Preparation of test piece

Cut from the upper a rectangle of 75 mm x 60 mm. Buff the wear surface lightly by rubbing with a grade 180 emery
paper and condition for 48 h at (20 = 2) °C and (65 + 5) % RH.

5.12.4 Procedure

Adjust the apparatus to give an amplitude of 3 mm (7,5 % compression of the test piece).
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Weigh the test piece to the nearest 0,001 g and record its mass, m.

Fix the test piece in the apparatus, with the wear surface outside, as follows.

With the two cylinders (5.12.2.1) at their maximum distance apart, wrap the test piece round their adjacent ends so
that it forms a trough whose upper edges, formed by the shorter sides of the test piece, are horizontal and at the
same level. Keep the test piece between the cylinders under slight tension to remove folds and with approximately
the same length (about 10 mm) overlapping on each cylinder, clamp it using the ring clamps (5.12.2.3). The inner
edges of the two ring clamps shall lie as nearly as possible in the planes of the adjacent ends of the cylinders, so

that the le

Place the

ngth of the trough is the same as the free length of the test piece between the clamps.

brass turninas (R 12 2 L_\) mnto-the trol |gh lower the plnfn elaectrode (LT. 12 2 R) to-make cont
t - e t t 5 t t e

ct with them

and conng

Raise the

Start the
indicated

After 60 npin from the start of the test, stop the motor and remove the plate electrade and brass turnir

the test pi
Replace t
40 mm le
so that it

After a fu
trough, ar

5125 C
51251

Calculate

5.125.2

Calculate

J
bct the electric circuit (5.12.2.7).
level of water in the tank until the water lies 10 mm below the top of the cylinders.
motor (5.12.2.2) and measure the time interval until water first penetrates through the te
py a signal from the electric circuit.
ece, blotting lightly to remove adhering moisture, and reweigh, recording-its mass m,.
he test piece. Weigh the absorbent cloth (5.12.2.8), recording its,mass M, roll it up to form
gth and immediately place it in the trough formed by the test piece. Replace the plate electro

sts on the cloth and restart the motor.

rther 30 min, stop the motor, remove the cloth, if necessary mopping up any surplus wat
d reweigh, recording its mass M,.

hlculation and expression of results
\Water penetration

the water penetration, P, in grams,.fram the equation:

M, - M,

is the initial mass-of the absorbent cloth, in grams;

is the final.mass of the absorbent cloth, in grams.

Water absorption

the‘water absorption, A, as a percentage by mass, from the equation:

st piece, as

gs. Remove

a cylinder of
de (5.12.2.6)

er within the

A

w

where
my

m

=M -~ M . 100%

m

is the initial mass of the test piece, in grams;

is the final mass of the test piece, in grams.
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5.13 Water vapour permeability and water vapour coefficient
5.13.1 Determination of water vapour permeability
5.13.1.1 Principle

The test piece is fixed over the opening of a jar which contains a quantity of solid desiccant. This unit is placed in a
strong current of air in a conditioned atmosphere.

The air inside the container is constantly agitated by the desiccant which is kept in movement by the rotation of the
jar.

The jar is weighed in order to determine the mass of moisture that has passed through the test pieCeand been
absorbed by|the desiccant.

5.13.1.2 Apparatus

5.13.1.2.1 Jars or bottles, fitted with a screw top with a circular opening whose diametef, is’equal to the diameter
of the neck af the jar (approximately 30 mm) (see figure 26).

Figuret26'— Jar to be used in the water vapour permeability test

5.13.1.2.2 Holder, intheform of a disc which is rotated at (75 £ 5) r/min by an electric motor.

The jars are| placed-on this disc with their axes parallel to the axle of the disc and at a distance of 67 mm from it
(see figure 27)-
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Dimensions in millimetres

Figure 27 — Holder for jars used in the water vapour permeability test

5.13.1.2.3 Fan, mounted in front of the mouths of the jars and consisting of three flat blades in plgnes that are
inclined at 120° to one another.
The plangs of the blades pass through the prolongation of the“axle of the disc. The blades are of dimensions

approximately 90 mm by 75 mm, and the 90 mm long side of\each blade nearest the mouths of the| jars passes
them at a|distance of no more than 15 mm. The fan is driven*by the motor at (1 400 = 100) r/min. The [apparatus is

used in a ponditioning atmosphere [(20 £ 2) °C, (65 = 5) % RH] (see figure 28).

Dimension$ in millimetres

J745

/ 1 /|\
\ 7"\ J

7
(4

Figure 28 — Schematic diagram of apparatus to be used in the water vapour permeability test

5.13.1.2.4 Silica gel desiccant, freshly regenerated by at least 16 h in a ventilated oven at (125 * 5) °C then
cooled to ambient temperature in a hermetically sealed vessel.
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The granular size of the crystals shall be such that they shall not pass through a 2 mm sieve.

©1SO

The silica gel shall be sieved before regeneration in order to eliminate small particles and dust. At regeneration, the
specified temperature should not be exceeded due to the risk of reducing the absorptive capacity of the gel. The
ventilation of the oven by use of a fan is not necessary but the oven should not be sealed; it should allow continuous
exchange of the air inside the oven with that outside. The gel shall not be used whilst it is warmer than the test
piece and, since it cools slowly in a closed vessel, a long cooling time is needed.

5.13.1.2.5 Balance, capable of weighing to 0,001 g.

5.13.1.2.6 Stopwatch .

5.13.1.2.7

5.13.1.3 Pr
Cut a test sg
Carry out 20
Cut a circula
5.13.1.4 Pr
Carry out thg
Half fill a jar
by means o

and switch o

Measure the

nstrument, capable of measuring to the nearest 0,1 mm the internal diameter of the neck 6f+
bparation of test piece

mple of dimensions 70 mm x 45 mm.

000 cycles of flexing using the method described in annex A.

r test piece of diameter 34 mm centrally about the point at which the flexing creases meet.
pcedure

 test in a strong current of air, produced by the fan (5.13.1,23).

with freshly regenerated silica gel (5.13.1.2.4). Fix the test’piece over the opening of the jar (4
the screw top with the side facing the foot pointing-gutwards. Place the jar in the holder (§

n its motor (5.13.1.2.2).

internal diameter of the neck of a second jar (to"the nearest 0,1 mm) in two directions perpe

each other, and calculate the average diameter in millimetres.

If it is neces
apply a thin

After more t
with freshly
second (with

If the openin
and fixing th

As quickly a
jar in the hol

After no less
again the tin

sary to seal the junction between theltest piece and the neck of the jar, warm the second
ayer of wax to the flat end surface(ofjthe neck.

han 16 h but less than 24 h stop*the motor (5.13.1.2.2), and remove the first jar. Half fill the §
regenerated silica gel and‘immediately remove the test piece from the first jar and place
the same side facing outwards).

g of the jar has been‘coated with wax, warm the jar to around 50 °C before introducing thg
b test piece.

5 possible, Weigh the second jar with the test piece and silica gel, mass my, noting the time.
der and switch on its motor.

than 7 h and no more than 16 h stop the motor (5.13.1.2.2) and reweigh the jar, mass m,, n
H

he jars.

13.1.2.1)
13.1.2.2)

ndicular to

bottle and

second jar
t onto the

silica gel

Place the

bting once

5.13.1.5 Calculation and expression of results

Calculate the water vapour permeability from the equation:

My =

where

Ly

40
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d?t

is the water vapour permeability, in milligrams per square centimetre per hour;

is the increase in mass of the jar (m, — my), in milligrams;
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d

t

is the average diameter of the neck of the jar, in millimetres;

is the time between the first and second weighings, in minutes.

5.13.2 Determination of water vapour absorption

5.13.2.1

Principle

ISO 8782-1:1998(E)

An impermeable material and the test piece are clamped over the opening of a metal container, which holds 50 ml
of water, for the duration of the test.

Water absarption of the test piece is determined by its difference in mass before and after the test

5.13.2.2

5.13.2.2.1
material g

The conta
10 cm?2. T|

Apparatus

(¢

Key
1 Top
2 Bottom

Circular metal container, of volume 100 cm3 and an upper ring, between which the impermeable
nd the test piece are clamped (see figure 29).

iner and the ring have an internal diameter of 3,5 cm which correspond to-a test area of approximately
he upper ring is clamped to the apparatus with three hinged bolts equipped with wing nuts.

Dimensiong in millimetres

1
2
(77 VAL
935 - 1
R R \3 1 IITIH
, | I
- 835 _ l\ \-‘c"-l
s 4
P
NN 2
3 Seal

4 Specimen

Figure 29 — Apparatus for determination of the water vapour absorption
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5.13.2.2.2 Balance, capable of weighing to the nearest 0,001 g.

5.13.2.2.3 Stopwatch .

5.13.2.3 Preparation of test piece

Cut a test piece of 4,3 cm diameter.

5.13.2.4 Procedure

Carry out the test in a conditioning atmosphere of (20 £ 2) °C and (65 = 5) % RH.

©1SO

Weigh the conditioned test piece and record its mass, m;.

Place 50 ml
downwards.
that no wate
Remove the
5.13.2.5 Cag

Calculate th{

Q

of water into the container and place the test piece over the container with the side facin
Place the rubber or metal disc and the upper ring over the test piece and screw down firm
I laps against the bottom of the test piece.

test piece after 8 h and weigh immediately, recording its mass, m,.

Iculation and expression of results

e water vapour absorption, A, from the equation:

m2 = mi

a

is the water vapour absorption, in milligrams pef;square centimetre;
is the initial mass of the test piece, in milligrams;
is the final mass of the test piece, in milligrams;

is the test surface area, in square‘centimetres.

Round the r¢sult to the nearest 0,1 mg/em2.

5.13.3 Deter

mination of water vapour, coefficient

Calculate the¢ water vapour coegfficient, C,;, from the following equation:

g the foot
y. Ensure

Cy=8ay +Ay
where
Cy is' the water vapour coefficient in milligrams per square centimetre;
Uy is the water vapour permeability, in milligrams per square centimetre per hour;
Ay is the water vapour absorption in milligrams per square centimetre.

Round the result to the nearest 0,1 mg/cm?2.

5.14 Abrasion resistance of lining

5.14.1 Principle

Circular test pieces are abraded on a reference abradant under known pressure with a cyclic planar motion in the
form of a Lissajous figure which is the resultant of two simple harmonic motions at right angles to each other. The
resistance to abrasion is assessed by subjecting the test piece to a defined number of cycles at which point it shall
not exhibit any holes.
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5.14.2 Apparatus

5.14.2.1 Abrasion machine 4 of the type described in reference [2] of annex D, and fulfilling the following
requirements:

0 Rotational speed of each of the outer pegs 47,5 r/min £ 5 r/min

O Drive ratio of outer pegs : inner pegs 32:30

0 Dimensions of the Lissajous figure 60 mm =1 mm

0 Symmetry of | issajous figure curves shall be parallel and evenly spaced
0 Face|diameter of specimen holder insert 28,65 mm £ 0,25 mm

0 Comlined mass of specimen holder, spindle and weight 7959+79g

O Parallelism of plate and abrading tables + 0,05 mm

O Circumferential parallelism + 0,05 mm

0O Diamgeter of abradant base 140 fé mmi

The test-piece holders and abrading tables shall be plane and parallel oyer‘their entire surfaces. The drive from the
motor to the machine shall be connected to a counter and switch_s@ that the revolutions of the outer pegs are
indicated jand the machine may be stopped after a predetermined:pumber of cycles has been measured by the
counter.

5.14.2.2 |Reference abradant 4) consisting of a crossbred-'worsted-spun, plain-woven fabric, complying with
table 12.

The refergnce abradant is mounted on the abradingytables of the machine over a piece of felt. The|felt shall be

woven felf of mass per unit area (750 + 50) g/m2.and'(3 + 0,5) mm thick, and need not be renewed untill damaged or
soiled on poth sides or until approximately 100: h.of testing have been completed.

Table 12 — Reference abradant

Warp Weft
Yarn linear density R63 tex/2 R74 tex/2
Tlhreads per cm 17 12
Singles twist;tirns per metre (540 + 20) ‘Z'D (500 + 20) ‘'Z’V)
Two-fold twist, turns per metre (450 + 20) 'S’ (350 + 20) ‘s’
Hibretdiameter, m 27,5+2,0 29,0+ 2,0
Mass-pertnit-area-of-fabric; mingrm2 195
Oil content, % 09+0,2
1) For details concerning ‘Z’ and ‘S’ twist directions, see ISO 2:1973, Textiles — Designation of the direction
of twist in yarns and related products.

4) Information on the availability of a suitable abrasion machine, reference abradant, felt and polyetherurethane foam may be
obtained from the Secretariat of ISO/TC 94/SC 3 at the British Standards Institution, 389 Chiswick High Road, London W4 AL,
UK.
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5.14.2.3 Backing, for test pieces having a mass per unit area less than 500 g/m2, consisting of polyetherurethane
foam® (3 + 1) mm thick, of density (30 + 1) kg/m3 and indentation hardness (5,8 + 0,8) kPa, cut to the same size as
the test piece.

Backings shall be renewed with every test.

5.14.2.4 Fabric punch or press cutter,

to produce a test piece to fit the holder, having a diameter of 38

5.14.2.5 Weight, of mass (2,5 + 0,5) kg and diameter (120 + 10) mm.

5.14.2.6 Balance, capable of weighing to the nearest 0,001 g.

mm.

5.14.3 Test

During cond
(65 £5) % F

5.14.4 Prep

Using the fa
test. Expose)

5.14.5 Prod
5.145.1 Ge

Check that t
the top plate
over the wh
connected tg
appropriate
holder inser
recheck with
metal insertq

5.14.5.2 Md

Remove theg
centrally intg

For test pieg

conditions

itioning and testing, the temperature and moisture content shall be maintained at\(20 *
RH.

aration of test pieces and materials

bric punch (5.14.2.4), cut four circular test pieces from the lining, two for_the)dry test and two f
the test pieces and materials to the standard atmosphere for at least 247h.

edure

neral

ne top plate and abrading tables are parallel. Insert a dial*gauge through the spindle bearing

by turning the drive shaft by hand. The needle movement of the dial gauge shall be within 1
ole surface of an abrading table. If machines are-being used in which the test-piece h

hbrading table and insert the spindles. Use a.feeler gauge to check for any gap between the f
and the table. The gap shall not be greater than 0,05 mm. Rock the spindle from side tg
the feeler gauge. To avoid damaging.abrading tables and metal inserts, do not run the ma
in contact with the uncovered abradirgtable.
unting test pieces

outer ring of a test-piece‘\holder together with the accompanying metal insert. Insert the
the outer ring so that the'face to be abraded shows through the hole.

es of fabric havinga-mass per unit area less than 500 g/m?, insert a disc of polyetherureth

(5.14.2.3) h

ving the same-diameter as the test piece. Use a new backing for each test. Place the m

carefully intg the outer ring-with its raised surface next to the test piece. Complete the assembly of the
holder by sgrewing on_the-back plate whilst pressing the face of the test piece firmly against a hard flat
prevent wrinkling. Check that no wrinkling has occurred. Repeat for the remaining test pieces.

5.14.5.3 Preparation of abradant and backer for the wet test

P) °C and

or the wet

and move
- 0,05 mm
blders are

the weights by spindles, assemble each empty.test-piece holder and place each one in posifion on the

ace of the
side and
chine with

test piece

ane foam
etal insert
test-piece
surface to

Thoroughly wet the fabric abradant and felt backer by one of the following methods:

a) soak overnight;

b) agitate thoroughly in water;

c) wet with a high pressure water jet.

Allow excessive water to drain and mount them in accordance with 5.14.5.4.

Rewet the abradant fabric and felt at 6 400 cycles by gradually pouring on up to 30 ml of water and lightly rubbing it
with the fingertips. Place the weight (5.14.2.5) on the fabric and leave for a few seconds to squeeze out excess

water.
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5.14.5.4 Mounting abradant

Mount a new piece of the reference abradant (5.14.2.2) on each table with a piece of felt of the same dimensions
beneath the reference abradant. Flatten the reference abradant by placing the weight (5.14.2.5) on its surface, and
then position and tighten up the retaining frame evenly. Make sure that the reference abradant is held in place firmly
and that there are no tucks or ridges.

5.1455

Mount the

Every time_a_halder is taken from the machine to check the test piece re-tighten the holder hefare it i

Mounting test-piece holders

test-piece holders in the abrasion machine (5.14.2.1).

the machi
5.146 M

Continue
(12800 c

5.15 Wsg
5151 P

Take a te
(65+5)9

5.15.2 P
5.15.2.1
Weigh the

Place the
to it using

Calculate
Aw

where
My
Mg

Report thg

he.
pthod of assessment

he test until either a hole forms in the test piece or 25 600 cycles have been performed for th
cles for the wet test). If the fabric has a pile, only holes in the base fabric need,to’be taken ac

ter absorption and water desorption of insole
eparation of test piece

5t piece of dimensions (50 = 1) mm x (50 + 1) mm from the ins@le and condition for 24 h at (2(
RH.

ocedure
\Water absorption
test piece to the nearest 0,01 g, and record jtssmass, m,.

test piece in distilled water at (20 + 2) °C for 8 h. Then remove it, dry off any drops of water
filter paper and reweigh it, recording:itS:mass mg.

the water absorption, Ay, as a,percentage by mass using the following equation:

= % x 100 %

is the initial’mass of the test piece, i.e. in the dry condition, in grams;
is thefinal mass of the test piece, i.e. in the wet condition, in grams.

b water absorption to the nearest 1 %.

replaced on

b dry sample

count of.

+2)°Cand

still adhering

5.15.2.2

Water desorption

On completion of the test specified in 5.15.2.1, condition the test piece for 16 h at (20 £ 2) °C and (65 £ 5) % RH
and then reweigh it, recording its mass mg.

Calculate

Dw

the water desorption, Dy, as a percentage by mass using the following equation:

:uxloo%
Mg — My
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where
my is the initial mass of the test piece, i.e. in the dry condition, in grams;
me is the final mass of the test piece, i.e. in the wet condition, in grams;
mg is the mass of the reconditioned test piece, in grams.

Report the water desorption to the nearest 1 %.

5.16 Abrasion resistance of insole

5.16.1 Pringiple

The test piefe is rubbed with pieces of wet, white wool felt, under a given pressure, with a numbetr of to-and-fro
motion cycles. The test is carried out on conditioned insole material, and abrasion damage is assessed vigually.

5.16.2 Appgratus °)

5.16.2.1 Tdgst equipment, incorporating the following features:

a) carriagg, with a horizontal, completely planar metal platform, a holder for fastening the material leaving 80 mm
freely exposed and a device which allows the test piece to be maintained,under a slight tension in the¢ direction
of the rybbing;

b) finger, of mass 500 g, removable but able to be fixed firmly, with a base of 15 mm x 15 mm, a fevice for
attaching pieces of wool felt (5.16.2.2) to the base, an additional"mass of 500 g, and a means of guiding the
finger when fully loaded (total mass 1 kg) flat on the test piece;

c) means for driving the carriage to-and-fro, with an amplitdde of 35 mm and a frequency of (40 + 2) cycles/min.

NOTE Theffollowing items are convenient, but not essentialy parts of the equipment:

O | means to move the finger at right angles.to the direction of rubbing, so that two or three tracks may be used for
rubbing on one test piece;

[0 | means for pre-selecting a given:aumber of cycles.

5.16.2.2 Abhradant pads, comprising-square pieces of wool felt, 15 mm x 15 mm, punched out of a sheet of pure
white wool felt with the following spegcification:

a) mass pgr unit area of (1750 + 100) g/m?;
b) mean water uptake'of(1,0 £ 0,1) ml;

c) pH of 5|5 to #,0 for an extract prepared by shaking 5 g of ground felt with 100 ml distilled water fgr 2 h in a
polyethylene bottle.

5.16.3 Preparation of test piece

Cut a rectangle of minimum dimensions 120 mm x 20 mm.

5.16.4 Preparation of abradant pads

Condition the abradant pads (5.16.2.2) at (20 + 2) °C and (65 £ 5) % RH for 48 h and then weigh.

For each test piece, place four abradant pads in distilled water, heat to boiling and allow to boil gently until they sink.
Then decant the hot water and replace with cold, distilled water, until the pads have reached room temperature.

5) Information on the availability of suitable apparatus may be obtained from the Secretariat of ISO/TC94/SC3 at the British
Standards Institution, 389 Chiswick High Road, London W4 AL, UK.

46


https://standardsiso.com/api/?name=4172aba92d4e1dfaec16eb6f7c412d12

©1SO

ISO 8782-1:1998(E)

Before use, take each pad from the water and squeeze or wipe it against the rim of a beaker so that it no longer

drips.

Verify that the water uptake of each pad is (1,0 + 0,1) ml, by weighing.

The pads

shall not be allowed to soak in water for more than 24 h before use.

5.16.5 Procedure

Fasten the test piece on to the apparatus and apply a slight tension to hold it flat.

Attach a v
of 500 g t

Replace t

ne pad with a fresh one and carry out a further 100 cycles.

Replace the pad every 100 cycles and stop the test at the first indication of surface tearing or afte

whicheve

5.16.6 M

occurs first.

pthod of assessment

Examine the abraded surface of the test piece visually and note any surface tearing.

5.17 Fle
5171 A

517.11

Xing resistance of outsole
hparatus
Testing device, as illustrated in figure 30.

itional mass
e.

400 cycles,

The test piece is guided in such a way that on one side-jt:can be bent at an angle of 90° about a mandrel with a

radius of ]
5.17.1.2

5.17.1.3

5172 P
Take the
5173 P
Clamp theg
the ball a
stress (tw

(5.17.1.2)
deformati

LS mm.
Cutting tool, as illustrated in figure 31.
Measuring magnifier, to enable thejcut growth to be measured to 0,1 mm.
eparation of test piece
pottom of the footwear, separated from the upper, as the test piece.
ocedure
test specimen_in’'the testing device (5.17.1.1) in such a way that the greatest bending stress
ice in the, edge zone of the sole 10 mm from the edge and once in the middle) using theg

Carryout 30 000 cycles starting from an extended or stretched state, with the test piecq
bn_&t.a constant stroke value between 125 cycles/min and 150 cycles/min.

After 30
maximum

bending angle using the measuring magnifier (5.17.1.3).

is applied to

ea (flexing zene). Pierce the sole between the cleats at three points along the line of maximpum bending

cutting tool
undergoing

00 cycles, measure the length of the cuts on the test piece surface in the secured state under the

a7
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Dimensions in millimetres

90°
M NG 1
AN /
24,5 Lﬂlﬁlyl/:\)—\k [m
D -z \Q-/ /l N 1 50 2

\/\Z\‘\/ M/

| —— = - | ~ 7
7N\ 17772 1/ /%JW%\\\

35

%

L5

Key
1 Test piecq at maximum flex position 3 Fixing bearing
2 Test piecq at null flex position 4 Moveable bearing

Figure 30 — Testing device for flexing resistance of outsole

Dimensions irl millimetres

41°
40°
/

41°

409
\]
.

+0,05
2,03 0

41°

Key
1 Test piece
Figure 31 — Cultting tool
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5.18 Resistance to hot contact

5.18.1 Apparatus

NOTE A

general arrangement of the apparatus is illustrated in figure 32.

WARNING — As toxic fumes may be released from some solings during this test it is necessary to site the
apparatus in a well ventilated area.

5.18.1.1

Cylindrical copper body, referred to as the bit, of mass (200 + 20) g and with the lower end

flat square face with sides of dimension (25,5 + 0,1) mm.

reduced to a

The bit ha
the squar
figure 33.

5.18.1.2
This heat
sufficient)
block are
5.18.1.3

A conven

For such
cavity be

is a central longitudinal cavity of 6,5 mm diameter, extending to 4 mm from the outer workir|
b end of the bit, to receive a temperature-measuring device. The other dimensions of the:bit
Metal heating block, of mass (530 + 50) g, which surrounds the cylindrical part-0f the bit.

ng block contains an electrical resistance heating element and a means_of_control (an ‘on
to pre-heat the bit to any desired temperature up to a maximum of 400,2€. The dimensions o

shown in figure 33.
Device for measuring the internal temperature of the bit, close t0 its square end.
ent way of measuring the temperature is a mercury-in-glass thermometer reading to 400 °C.

h thermometer it is recommended that the small space_between the thermometer bulb and th
illed with a metal alloy having a melting point below 150 °C.

g surface of
hre shown in

off’ switch is
f the heating

e wall of the

v
3 6
4
O k}\ 7 c
[ .

Key
Mass

A W N R

0° to 400° mercury-in-glass thermometer
Encased heating block
Soling test piece

Hinged insulated support
Square end of copper bit
Self-aligning test-piece platform
On/off switch

o N o o

Figure 32 — Apparatus for resistance to hot contact
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Dimensions in millimetres

Key
1 Metal hea
2 Copper bi

5.18.1.4 M
contact with

5.18.1.5 Sq
it.

5.18.1.6 Hi
which can bé

5.18.1.7 Mandrel, of (10 + 1) mm diameter.

5.18.2 Prep

Cut a test pi
cleats.

35
16
4 )
6,5
.1
v . 2
. 3
IR
4 .\
o? 255

ing block 3 Cylindrical cavity in bit fosthe thermometer

4 Square end of hit

Figure 33 — Bit and heating block
pans of raising and lowering the bit , tegether with the heating block, to bring its face in
If-aligning platform,

of suitable, diameter, to receive the test piece and maintain uniform pr

hged support with thermally insulated face, on which the face of the bit rests during he
e moved aside to enabléthe bit to be lowered on the test piece.

aration of testiSpecimen

pce of width (30 £ 2) mm and length 70 mm (minimum) from the sole and where necessary ré

the test piece, in a horizontal plane and\under a uniformly distributed pressure of (20 + 2) kPa]

0 uniform

essure on

ating, and

emove the

Tests may b

a rarriad ant in tha vwaict ranian wwhaora thara ara narmally na ~laate \Whara haowaovar tha o
e—catt Sttt EWaSHHEegIowHereere—re—HorHaty—+Ho WHereTHowWwe e e+

moval of

the cleats would result in the removal of the wear layer, it is essential that the test piece be taken from the waist

region.

Condition leather test pieces for 48 h at (20 + 2) °C and (65 £ 5) % RH before testing.

5.18.3 Procedure

Switch on the heating block (5.18.1.2) with the bit resting on the insulating support and place the test piece on the
platform below with its wear side uppermost. Cover the test piece with aluminium foil to prevent contamination of the
heated bit, using a new piece of foil for each test. When the bit temperature has just exceeded 300 °C switch off the
heating block and allow the temperature to fall to (300 £ 2) °C, with the bit still resting on its insulating support. Then
move the insulating support aside and immediately place the bit centrally on the test piece, so that its sides are
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