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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Protective equipment for martial arts —

Part 5:
Additional requirements and test methods for genital
protectors and abdominal protectors

1 (Scope

Thif document specifies additional requirements and test methods for genitdl protg¢ctors and
abdominal protectors used in unarmed martial arts such as taekwondo, karatefkick-boxing and similar
disg¢iplines.

2 |Normative references

The following documents are referred to in the text in such a»way that some or all of their content
congtitutes requirements of this document. For dated references, only the edition cited gpplies. For
undated references, the latest edition of the referenced doctiment (including any amendments) applies.

1S0|21924-1:2017, Protective equipment for martial arts <<-Part 1: General requirements and tést methods

3 |Terms and definitions
For|the purposes of this document, the terms.and definitions given in ISO 21924 and the following apply.

[SO|and [EC maintain terminological databases for use in standardization at the following addresses:

— |ISO Online browsing platform; available at http://www.iso.org/obp

— |IEC Electropedia: availabte at http://www.electropedia.org/

3.1
gerfital protector
devjice worn to protéet genitalia from impacts

3.2
abdominal proetector
devjice worn:to protect the abdomen below the waist from impacts

4 Rnl}nirnmpnfc

4.1 General

The general requirements for genital protectors and abdominal protectors shall be the same as those
given in [SO 21924-1.

Edges of hard materials shall be covered with soft padding materials.
Genital protectors for females shall be so designed that they adapt to the body shape of the wearer.

Abdominal protectors and genital protectors may be used as a single piece or in combination (see 4.4).

© IS0 2017 - All rights reserved 1
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4.2 Sizing

4.2.1 Genital protectors for females and males

A sizing system shall be used to define genital protectors as small (S), medium (M), large (L) or extra
large (XL). If additional sizes are available, their size declaration shall be related to this sizing system.

4.2.2 Abdominal protectors for females and males

Abdominal protectors shall be sized in relation of the size of the users in accordance with Table 1.

Table 1 — Sizing of abdominal protectors in relation to the size of the user

Dimensions in'centimdtres

Size Body height
Females Males
S <152 <164
M 152 to 164 164 to 176
L 164 to 176 176 to 188
XL >176 >188

Dimensiong shall be graded linearly in case of additional sizes.

4.3 Zone of protection
4.3.1 Genital protectors

4.3.1.1 (enital protectors for females

The dimenfions of the zone of protection of genital protectors for females shall be as given in Figufe
and Table 2. Dimensions shall be graded linedrly in case of additional sizes.

1y

I,

—

I3

Figure 1 — Zone of protection of genital protectors for females

© ISO 2017 - All rights reserved
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Table 2 — Dimensions of the zone of protection of genital protectors for females

Dimensions in millimetres

Size I I2 I3
min. min. min.

S 25 150 15

35 170 19

L 45 190 23

XL 55 210 27

4.3{1.2 Genital protectors for males

Thg minimum volume protected by the genital protector shall be as given in Figure 2 anhd Table 3.
Dimensions shall be graded linearly in case of additional sizes.

A-A A A

-

14
15

35 55 35

22

36

I3
R7p
62

a Size'S.

b Size v
c Size L.
Size XL.

[=9

Figure 2 — Minimum volume protected by the genital protectors for males

© IS0 2017 - All rights reserved 3
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Table 3 — Dimensions of the minimum volume protected by of genital protectors for males

Dimensions in millimetres

Size Ih I I3 n Is
S 30 52 — — 15
M 34 55 — 10 —
L 38 61 5 — —
XL 41 65 — — —

4.3.2 Abdommimatprotectors

4.3.2.1 (eneral

Abdominal protectors shall have a zone of protection covering the abdominal surface.

If an abdorhinal protector is continuous with a compatible genital protector, no gapishall exist between
the zone of protection of both protectors.

4.3.2.2 Dimensions

The dimenjsions for the zone of protection of abdominal protectors shall be as given in Figure 3 and
Table 4. Dimensions shall be graded linearly in case of additional sizes.

I,

Iy

Figure 3 — Zone of protection of abdominal protectors

Table,4 — Dimensions for abdominal protectors

Dimensions in millimetres

Size Ih >
minimum minimum

S 230 55

M 250 60

L 270 65

XL 290 70

4.4 Combinations

If combined use is allowed, the requirements specified for the individual protectors shall also apply.

If combined use is not intended by the manufacturer, this restriction shall be clearly indicated in the

information supplied by the manufacturer.

Possible combinations shall be indicated in the information supplied by the manufacturer.

© ISO 2017 - All rights reserved
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4.5 Restraint

A restraint system shall be supplied by the manufacturer which enables the user to attach genital
protectors and abdominal protectors without any assistance.

The restraint system shall meet the requirements defined in ISO 21924-1:2017, 4.3.

For genital protectors for males, the third paragraph of ISO 21924-1:2017, 4.3 does not apply. After each
individual test, the displacement of genital protectors for males from their original position shall be
less than 20 mm.

4.6 Impact performance

4.6]1 Genital protectors for females and abdominal protectors for females and males

Genlital protectors for females and abdominal protectors for females and imales confofm to this
document if the maximum peak force is below 3 kN when tested in accordance’with 5.6.1.

4.6{2 Genital protectors for males

Gerlital protectors for males conform to this document if they meet-the following requirenjents when
testled in accordance with 5.6.2.

a) |No part of the genital protector shall break or split.

b) |The plasticine cylinder used for testing shall not be deformed more than 2 mm after contacting the
genital protector.

c) |The maximum peak force is below 3 kN.

5 |Test methods

5.1 General

If no special test methods are“specified, the requirements of this document are to be tested by
megasurement, visual inspection, tactile examination, etc.

For|the tests, new, unused’protector shall be used.

5.2 Sampling
Sanppling shall be carried out in accordance with 1SO 21924-1:2017, 5.1.

5.3| Conditioning

Conditioning is carried out in accordance with ISO 21924-1:2017, 5.2.

5.4 Restraint

Restraint testing of genital protectors and abdominal protectors for females and males shall be carried
out as defined in ISO 21924-1:2017, 5.4. When testing the restraint, the protector(s) shall be attached to
the body of a test person or a dummy.

The test force to be applied in any test position and test direction shall be 20 N.

Test positions shall always be as close as possible on the limits of the zone of protection. They are
defined in Figures 4, 5 and 6.

© IS0 2017 - All rights reserved 5
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Test directions shall be as shown by arrows in Figures 4, 5 and 6. They shall be tangential to the surface
of the body of the test person.

- of the test directions

igure 4 — Test positions and test directions at genital protectors for females

Key

1to4 orde
H

Key

/@
1

1to 5 order of the test directions

Figure 5 — Test positions and directions at genital protectors for males
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To measure the zone of protection, the protector shall*be placed flat.

Wh
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5.5
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Thd

It shall be inspected-ifiall parts of the gauge are completely within the zone of protection.

5.6

5.6

4 order of the test directions

genital protector and an abdominal protector are inseparably conhected, both shall be
prdance with the information supplied by the manufacturer.

Zone of protection
1 Genital protectors for females and abdominalprotectors for females and males|
bn tested according to ISO 21924-1:2017; 525, the template shall be placed on the in
fector within the zone of protection.

2 Genital protectors for males

minimum volume protected by the genital protector (see 4.3.2) shall be tested using a
be and the dimensions of the gauge shall be identical with the values specified in Fij
e 3.

gauge shall be placed into the inside of the genital protector within the zone of protectig

Impact performance

1 «Genital protectors for females and abdominal protectors for females and males|

gure 6 — Test positions and test directions at abdominal protectors for females and males

httached in

side of the

gauge. The
bure 2 and

n.

5.6.1.1 Apparatus

The principle of impact testing is shown in Figure 7.

5.6.1.1.1 Flat horizontal steel plate, with a width of at least 300 mm, a length of at least 350 mm
and a thickness of at least 20 mm shall be used as a support of the sample. In the centre of the flat plate,
there shall be a cylindrical hole with a diameter of (106 * 2) mm.

5.6.1.1.2 Cylindrical anvil, with a diameter of (100 + 2) mm, a thickness of at least 20

flat

upper surface shall be mounted on a load cell.

mm with a

The surface of the anvil facing the striker shall be in level with the surface of the flat plate with a
tolerance of £1 mm.

©IS

02017 - All rights reserved
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5.6.1.1.3 Compression ring, made of steel with a mass of (10 + 0,1) kg, (140 * 4) mm internal and
(260 + 4) mm external diameter shall be used to fix the sample to the support.

5.6.1.1.4 Striker shall be able to fall freely in the vertical axis of the anvil with a tolerance of
+2 mm. The striker shall be guided in such a way that it will always reach at least 95 % of the freefall
velocity. A means of measuring the velocity of the striker at the point of impact shall be provided.

To measure the maximum peak force, an electric measurement device with the following characteristics
shall be used:

— measurement frequency: minimum 2 000 Hz;

— accuralcy class of the load cell: 0,2;
— maximum load: 10 kN.
9260 =4
P140 +4
$106 +2
9100 +2
$80 +2
N__ a
B i — %/2 ;
T
| 7]
i B —
| | 5 | 4
| | |
: e |
| i |
N A LB L L S A L A
=2¢30 2030
=350 x 2300
Key

striker
compression ring
genital or abdominal protector

1

2

3

4  steel plate
5 anvil

6

load cell

Figure 7 — Principle of impact testing of genital protectors for females and abdominal
protectors for females and males
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5.6.1.2 Procedure

The genital or abdominal protector shall be placed on the flat support so that the test positions to be
tested shall be above the centre of the anvil and shall be fixed with the compression ring.

The compressing ring shall be placed flat so that the anvil is situated in the centre of the ring with a
tolerance of +5 mm.

The genital or abdominal protector shall be moved on the support in order to reach every test position
to be tested.

Thegapbetweenthegenitalorabdominmatprotectorandthecompressionringshattbefitedywith parts
of the same type of the protector in such a way that the compression ring is placed horizgntglly.

The parts of the genital or abdominal protector used for filling shall be placed in such-a waly that they
are|not within a radius of 40 mm around the striker axis.

Thrjee impacts with an energy of 3 ] shall be carried out on each of two test positions with an/interval of
2 miin + 15 s between impacts.

The test positions shall be so selected to include the positions on the genital or abdominal protector
whgére the worst test results are assumed to be likely.

No pther position previously tested shall be within a radius of80 mm around the test pogition to be
tested. If positions are selected to be impacted less than 80 mimn distant from each other, gt least two
protectors of the same type shall be selected for impact testing.

5.6/2 Genital protectors for males

5.6/2.1 Apparatus
The principle of impact testing is shown in<Eigure 8.

Thd steel anvil shall be placed vertically“on the top of a load cell. That anvil is also used as a $upport for
the[sample.

A plasticine cylinder with dimensions specified in Table 5 shall be positioned vertically and| centred to
the|cylindric surface of the@nvil as well as to the the striker axis with a tolerance of +2 mm.

Table 5 — Dimensions of the plasticine cylinder

Dimensions in millimetres

. . Size of the genital protector
Dimension
M L XL
Height 151 17+1 19+1 211
Diameter 18+ 2

The sample shall be positioned on the top of the anvil and fixed by four connected straps with a space in
the centre exposing the impact site. Each strap shall be loaded with a force of 25 N.

The striker shall fall free vertically. It shall be guided in such a way that it will always reach at least
95 % of the theoretical velocity at the point of impact to the sample. A means of measuring the velocity
of the striker at the point of impact shall be provided.

To measure the maximum peak force, an electronic measurement device with the following
characteristics shall be used:

— measurement frequency: minimum 2 000 Hz;

— exactness class of the load cell: 0,2;

© IS0 2017 - All rights reserved 9
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— maximum load: 10 kN.

5.6.2.2 Procedure

Three impacts with an energy of 2 ] shall be executed on each of the two test positions with an interval
of 2 min + 15 s between impacts. After each impact, the positioning of the sample shall be controlled
and corrected, if necessary.

To find the test positions for impact testing, determine the area, where the protector bears in normal
use when properly attached on the publc bones Mark the bearlng area by two marks 50 mm dlstant
from each athe arks 2 ical
symmetridal plane of the protector w1th a tolerance of +2 mm.

For each test, a plasticine cylinder shall be placed onto the anvil within the striker axis.

The genital protector shall be placed onto the anvil so that the symmetric axis of the’ protectdr is
perpendicilar to the long axis of the anvil and that the position to be tested is within ithe striker axis
with a tolefance of +2 mm.

The straps|shall press the sample down onto the anvil.

After the third impact, the genital protector shall be removed from the apparatus. It shall be inspe¢ted
for damages. The plasticine cylinder shall be inspected for deviatiods of more than 2 mm fronj its
original shppe.

For testing each of the test positions, new, unused genital protectors shall be taken.

10 © IS0 2017 - All rights reserved
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