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INTERNATIONAL STANDARD

ISO 2251-1975 (E)

Lined antistatic rubber footwear

0 INTRODUCTION

This Intefnational Standard applies to lined rubber
footwear With antistatic properties for special purpose
applications where portable electrical equipment may be
used, or where potential electrical defects from other causes
may develpp, and where it is consequently necessary to
have a lpwer limit on resistivity (upper limit on
conductivity).

Experience]l has shown that for antistatic purposes the
discharge path should have an electrical resistance not
greater thah 108 0 at any time throughout its useful life. A
value of 5,0 X 104  for antistatic products is suggested as
the lowest|limit of resistance to give adequate protection
against fireland dangerous electric shock in the event of any
apparatus ecoming defective when operating up to 250 V.
During sefvice the resistance of footwear made from
antistatic fnaterial may change significantly. The user is
recommendled to carry out the test for electrical resistance
at frequent intervals and after not more than 200 h wear.

No insulatjng element should be introduced between the
foot of the|wearer and the insole of the footwear

The floor |surfaces of rooms where the footwear will be
used shall dlso be antistatic.

1 SCOPE|AND FIELD OF APPLICATION

This Interpational Standard specifies the requirements for
rubber foofwear with antistatic properties.

2 REFERENCES

ISO/R 37, |Determination of tensile stress-strain properties
of vulcanized-rubbers.

I1SO/R 188, Vuicanized ra =
heat resistance tests.

ISO/R 471, Standard atmospheres for the conditioning and
testing of rubber test pieces.

ISO/R 1421, Determination of breaking strength and
elongation at break of fabrics coated with rubber or
plastics.

3 FABRIC — MINIMUM REQUIREMENTS

3.1 Woven fabrics

The lining of a boot may consist of one fabric forming the
leg lining or of two or more fabrics, one forming the leg

lining and the other, or others, acting as’reinforcement. The
strength of the one fabric, or the,cemposite strength if
there are more than one, shall be détermined in accordance
with the method described _inyannex A, |the minimum
requirements, for 25 mm wide test pieces, peing as shown
below :

Warp Weft
Upper and vamp. ) 250 N 200 N

3.2 Knitted.fabrics

Knitted ““fabrics may be used by agreement between
purchaser and supplier.

4 BOOT UPPER — MINIMUM THICKNESS

The combined thickness of the rubber and| fabric shall be
not less than the minimum values shown in|figure 1 at the
points indicated.

5 SPECIAL REINFORCEMENTS

If necessary the top of the boot may be fipiished off by a
top binding or other suitable means.

Eyelets, if fitted, shall be corrosion-redistant and of
non-ferrous materials.

6 PHYSICAL PROPERTIES OF SOLING AND HEELS

Three test pieces shall be cut from both outsoles and heels,
then reduced by careful buffing to the thickness required
by ISO/R 37, or any other suitable method, taking care to
avoid an increase in temperature. The tensile strength and
elongation at break of outsoles and heels shall then be
determined according to the method described in
ISO/R 37, using dumb-bell test pieces. A smaller dumb-bell
test piece may be used for the heels, if size makes this
necessary. The size of the dumb-bell shall be stated when
expressing results.

All three test pieces shall be free from visible defects. if the
median of any of the sets of three values determined is
below, and the highest value in the set is above, the
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appropriate limit given in table 1, two further pieces shall
be tested. The material shall be deemed not to comply with
the requirements of this International Standard unless the
median of each of the sets of five values determined is equal
to or above the appropriate value given in table 1.

8 ELECTRICAL RESISTANCE

The resistance of the footwear, when tested by the method
described in annex C, shall be between 5,0 X 104 2 and
5,0X 107 Q.

TABLE 1 — Tensile and elongation requirements 9 TESTS
Minimum tensile Minimum elongation 9.1 Leakage test
strength at break )

MPa % When finished boots are tested by the manufacturer, there

d-la:: bc LLAYS :cas\agc Uf G;I.
Qutsoles 8,6 300 . )
After sealing the top of the boots, air shall be\forged in, to
Heels 7.0 200 a pressure of 15 kPa.

6.2 Tensile requirements after ageing

After submissior] to the ageing treatment given in table 2
the tensile strendth and elongation at break of outsoles and
heels determined as above shall be in accordance with the
values given in taple 2.

TABLE 2 — Tensile and elongation
requirements after ageing

Ageing Tensile strength Elongation at break
treatment % of unaged value % of unaged value
outsoles heels
168 hat 70 + 1 °(Q
in accordance with
the oven method + 20 + 20 :L ;g
described in
1ISO/R 188

7 SOLING - DILNIMUM THICKNESS

The minimum thickness of soling shall) be in accordance
with the requirerpents of table 3.

TABLE 3 — Minimam thicknesses

Dimensions in millimetres

The boots shall then be immersed in water to withip 75 mm
of the top and examined for escape of air.

Ankle boots which show any sign of leakage in the vicinity
of either the eyelets or the gusset shall be submitted to an
immersion test. The boots shall be weighted and immersed
in water to within 75 mm of the top for a period of 16 h
and then examined tg,see if water has penetrated to the
inside of the boot.

9.2 Dry heat ageing test

All rubber-components shall be capable of withstanding
exposure(to air at a temperature of 100+ 1°¢ and at
atmospheric pressure for a period of 24 h in| suitable
apparatus, without developing any signs of brittleness or
tackiness. For the purpose of this test, the test pipces may
be entire articles or pieces cut from them. The test shall be
carried out in accordance with the general provisipns given
in clause 3 of ISO/R 188.

9.3 Flexing test

When tested in accordance with annex B after haying been
submitted to the dry heat ageing test described il 9.2, the
uppers shall withstand not less than the number of
continuous flexes given in table 4 without the rubber face
showing pinholes or any sign of cracking, and| without
separation of the plies when viewed with the unajded eye.
For this purpose only those parts of the test piecp shall be
observed which are under tension during the tesy, i.e. the
folds which form a diamond shape. Pinholes or|cracking

| associated with machine damage shall be ignored.
Minimum outer sole |Minimum total thickness . hall . .. §2d "Irest after
thickness including insole The test pieces S all receive a minimum o . ays |res A
and filling :lavnly been aub)nutud +or the éFy—hea-t—Gg@'ﬂg—te&t—jeSCnbed
in 9.2.
non- cleated non- cleated The testing equipment should be kept away from any
cleated (at cleats) cleated (at cleats) source of ozone.
Industrial TABLE 4 — Flexing test limits
ustral, 6,0 11,0 9,0 14,0%* 9
men’s
Minimum number of flexes
Industrial Thickness
' * * %
women's 6.0 9.0 9.0 120 handbuilt moulded
mm type type
Light 4,0 8,0 7.0 11,0 up to 2,00 125 000 75 000
over 2,00 up to 2,25 110 000 50 000
*  Minimum thickness between cleats not less than 4,0 mm.
over 2,25 90 000 40 000
**  Minimum thickness between cleats not less than 7,0 mm.
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10 MARKING

Each article of footwear shall be indelibly and legibly
marked with the following particulars :

a) size;

b)

manufacturer’s identification;

1SO 2251-1975 (E)

c) reference number issued by the appropriate national
standards organization;

d) in addition, each article of antistatic footwear shall
have a lemon-yellow back strip, together with a
lemon-yellow rubber label bearing the word ‘‘Antistatic’’
affixed in a suitable position. The words ‘‘Test
regularly’’ shall appear on each article either on or near
the label.
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Dimensions in millimetres
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FIGURE 1 — Lined antistatic rubber boot
Dimensions in millimetres
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FIGURE 2 — Test piece for flexing test
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