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Foreword

This Malaysian Standard was developed by the Working Group on Protective Helmet for Road
Users (NSC 12/TC 8/WG 1) which was supervised by the Technical Committee on Motorcycles
and Mopeds (NSC 12/TC 8) under the authority of the National Standards Committee on
Transport (NSC 12).

This fourth revision of MS 1-1 cancels and replaces MS 1-1:2011, Protective helmets and visors
for vehicle users — Specification — Part 1: Protective helmets.

In the revision of this Malaysian Standard, reference was made to United Nations Regulation
No. 22, Uniform provisions concerning the approval of protective helmets and their visors for
drivers and passengers of motor cycles and mopeds. This standard takes into account the
environmental and condition of use in Malaysia.

Major modifications in this revision are as follows:

a) deletion of low temperature conditioning since Malaysia’s average climate rarely
experience low temperature down to 0 °C;

b) inclusion of water immersion conditioning due to characteristic features of the climate in
Malaysia which are usually of uniform temperature, high humidity and copious rainfall;

C) adoption of speed in the drop test instead of height for reason of consistency and
repeatibility;

d) deletion of retention test since dynamic retention test is available in this standard; and
e) points of impact to be made random at all test sites.

MS 1 consists of the following parts, under the general title Protective helmets and visors for
vehicle users - Specification:

Part 1: Protective helmets
Part 2: Visors

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations.

iv © DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved
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Protective helmets and visors for vehicle users - Specification - Part 1:
Protective helmets
(Fourth revision)

1 Scope

This Malaysian Standard specifies the minimum performance criteria and test requirements for
protective helmets for vehicle users. This standard is written with particular reference to
motorcyclists (rider and pillion).

2 Normative references

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

MS 1-2, Protective helmets and visors for vehicle users - Specification - Part 2: Visors
MS ISO 1817, Rubber, vulcanized or thermoplastic - Determination of the effect of liquids

MS ISO 6487, Road vehicles - Measurement techniques in impact tests - Instrumentation

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1
basic plane of the headform
plane which corresponds to the basic plane of the human head

3.2

basic plane of the human head

plane at the level of the opening of the external auditory meatus (external ear opening) and the
lower edge of the orbits (lower edge of the eye sockets)

3.3
chin-cup
accessory of the chin-strap that fits round the point of the wearer’s chin

3.4

chin strap

part of the retention system consisting of a strap that passes under the wearer’s jaws to keep
the helmet in position

3.5

comfort padding
material provided for the wearer’'s comfort

© DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved 1
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3.6 disposable protective film
3.6.1 removable plastic fill should be applied to protect the visor prior to use
NOTE. In this case the film has to be opaque or printed, it is to be removed before use.

3.6.2  protective film (tear-off) should be used for racing for example to reduce the level of
luminous transmission

NOTE. Such tear-off films are not for use on the road and are not covered by this standard.

3.7

lower face cover

detachable, movable or integral (permanently fixed) part of the helmet covering the lower part
of the face

3.8

non-protective lower face cover

detachable or movable part of the helmet covering the lower part of the face that does not
protect the chin of the user against impacts

3.9

ocular lens

two circles of minimum diameter 52 mm spaced symmetrically about the vertical centre line of
the visor, the distance between the centres of the circles being 64 mm measured in the
horizontal front plane of the visor as worn

3.10
peak
extension of the shell above the eyes

3.1

protective helmet

helmet primarily intended to protect the wearer’s head against impact. Some helmets should
provide additional protection

3.12

protective lower face cover

detachable, movable or integral (permanently fixed) part of the helmet covering the lower part
of the face and intended to protect the chin of the user against impacts

3.13
protective padding
material used to absorb impact energy

3.14

reference plane

construction plane parallel to the basic plane of the headform at a distance from it which is a
function of the size of the headform

2 © DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved
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3.15

retention system

complete assembly by means of which the helmet is maintained in position on the head,
including any devices for adjustment of the system or to enhance the wearer’s comfort

3.16
shell
hard part of the protective helmet, which gives it its general shape

3.17
visor
transparent protective screen extending over the eyes and covering all or part of the face

4 Construction
4.1 General

411 The basic construction of the helmet shall be in the form of a hard outer shell capable
of resisting penetration, containing additional means of absorbing impact energy and a retention
system.

4.1.2 The protective helmet should be fitted with ear flaps and a neck curtain. It should also
have a detachable peak, a visor and a lower face cover. If fitted with a non-protective lower
face cover the outer surface of the cover shall be marked “Does not protect chin from impacts”
and/or with the symbol shown in Figure 1 below indicating the unsuitability of the lower face
cover to offer any protection against impacts to the chin.

Figure 1. Symbol “Does not protect chin from impacts”

41.3 No component or device should be fitted to or incorporated in the protective helmet
unless it is designed in such a way that it will not cause injury and that, when it is fitted to or
incorporated in the protective helmet, the helmet still complies with the requirements of this
standard.

© DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved 3
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4.1.4 The extent of the protection provided shall be as follows:

a) the shell shall cover all areas above plane AA and shall extend downwards at least as
far as the lines CDEF on both sides of the headform (see Figure 2 a)).

b) at the rear, the rigid parts and, in particular, the shell shall not be within a cylinder defined
as follows (see Figure 2 b)):

i) diameter 100 mm; and

ii) axis, situated at the intersection of the medium plane of symmetry of the headform
and of a plane parallel to and 110 mm below the reference plane.

c) the protective padding should cover all the areas defined in 4.1.4 a), account being taken
of the requirements given in 4.1.5.

41.5 The helmet shall not dangerously affect the wearer's ability to hear. The temperature
in the space between the head and the shell shall not rise inordinately; to prevent this,
ventilation holes should be provided in the shell.

41.6  The entire area of the helmet above the reference plane shall attenuate impact energy
and resist penetration at least to the requirements specified in 6.1 and 6.2.

4.2 Retention

421 Retention system shall be protected from abrasion.

4.2.2 The helmet shall be held in place on the wearer’'s head by means of a retention system
which is secured under the lower jaw. All parts of the retention system shall be permanently

attached to the system or to the helmet.

423 If the retention system includes a chin-strap, the strap shall be not less than 20 mm
wide under a load of 150 N £ 5 N applied under the condition prescribed in 12.3.1.

4.2.4  The chin strap shall not include a chin-cup.
4.2.5 Chin straps shall be fitted with a device to adjust and maintain tension in the strap.

4.2.6 Chin strap fastening and tensioning devices shall be positioned on the straps either
so that there are no rigid parts extending more than 130 mm vertically below the headform
reference plane with the helmet mounted on the appropriate sized headform, or so that the
whole of the device is between the bony projections of the underside of the lower jaw.

4.2.7 If the retention system includes either a double-D ring or sliding bar fastening device
then means shall be provided to prevent the retention system being completely undone and
also to retain the free end of the strap when the retention system is adjusted.

4.2.8 Sliding bar and double-D ring fastening devices shall be fitted with a pulling flap to be

used for releasing the retention system. Its colour shall be red and its minimum dimensions
shall be 10 mm x 20 mm.

4 © DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved
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4.2.9 If a retention system includes a quick-release mechanism, then the method of release
of this mechanism shall be self-evident. Any levers, tabs, buttons or other components which
need to be operated to release the mechanism shall be coloured red, those parts of the rest of
the system which are visible when closed shall not be similarly coloured, and the mode of
operation shall be permanently indicated.

4.2.10 The buckle of the retention system shall be designed so as to preclude any possibility
of incorrect manipulation. This means, inter alia that it shall not be possible for the buckle to be
left in a partially closed position.

4.3 Projections

4.3.1 All projections from or irregularities in the outer surface of the shell greater than 2 mm
shall be tested for shear assessment according to 12.8.1 or 12.8.2. The outer surface of the
helmet shall be tested for friction assessment according to 12.8.1 or 12.8.2.

4.3.2 All external projections shall be radiused and any external projections other than
press-fasteners shall be smooth and adequately faired.

4.3.3  All external projections not more than 2 mm above the outer surface of the shell (e.g.
rivet heads) shall have a radius of a minimum of 1 mm.

4.3.4  All external projection more than 2 mm above the outer surface of the shell shall have
a radius of a minimum of 2 mm.

4.3.5 The latter specific requirements shall not apply if a projection satisfies the
requirements in 12.8.1 or 12.8.2.

4.4  Shell opening(s)

There shall be no inward-facing sharp edges on the inside of the helmet; rigid, projecting
internal parts shall be covered with padding so that any stresses transmitted to the head are
not highly concentrated.

5 Materials

5.1 The characteristics of the materials used in the manufacture of helmets shall be known
not to undergo appreciable alteration under the influence of ageing, or of the circumstances of
use to which the helmet is normally subjected, such as exposure to sun, extremes temperature
and rain. For those parts if the helmet coming into contact with the skin, the materials used
shall be known not to undergo appreciable alteration through the effect of perspiration or of
toilet preparations. The manufacturer shall not use materials known to cause skin troubles. The
suitability of a proposed new material shall be established by the manufacturer.

5.2  After the performance of one of the prescribed tests, the protective helmet shall not
exhibit any breakage or deformation dangerous to the wearer.

5.3 If the shell is made of a thermoplastics material or of a material which is known to be
adversely affected by contact with hydrocarbons, cleaning fluids, paints, transfers or other
extraneous additions, then the helmet shall carry on its information label an appropriate
warning.

© DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved 5
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6 Performance requirements

6.1  Impact energy attenuation

The absorption efficiency shall be considered sufficient where the resultant acceleration
measured at the centre of gravity of the headform does not exceed 275 g, and the Head Injury

Criterion (HIC) does not exceed 2 400.

The helmet shall not become detached from the headform.

Reference plane
¥
e
__{;anlral vertical axis
'
T /
e 100 ><
Dimensions in mm
Headforms| Size| X Y |AC | HD
A 50 | 24 90 | 80 | B8
c 52 |25 93 |82 | 90
E 54 |26 96 | 84 | 92
G 56 | 27 99 | 86 | 94
J 57 | 27.5| 1025| 87 | 95
K 58 |28 | 104 | 88 | 96
M 60 |29 | 107 |90 | 98
(o] 62 |30 | 110 | 92 |100
a) Front b) Rear

Figure 2. Minimum extent of protection
6.2 Resistance to penetration

When tested by the method described in 12.2, the helmet shall be considered to have failed if
demonstrable contact is made between the striker and the surface of the headform.

6.3  Strength of retention system

When tested by the method described in 12.3, 12.4, 12.5, 12.6 and 12.7 the retention system
or its attachments shall comply with all the stated requirements.

6 © DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved
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When the retention system consists of components which should be independently fastened
without securing the complete assembly, each such component shall independently meet the
requirements of this clause.

6.4  Projection and surface friction test

When tested for projection and surface friction, the helmet shall comply with 12.8.

6.5 Rigidity test

When tested for rigidity, the helmet shall comply with 12.9.

6.6  Peripheral vision

6.6.1 To carry out the test, the technical service shall select from among the existing sizes
of a helmet type the size it considers likely to yield the least favourable result.

6.6.2  The helmet shall be placed on the headform corresponding to its size by the procedure
set out in Clause 11 to this standard.

6.6.3 In the above conditions there shall be no occultation in the field of vision bounded by
Figures 3.

6.6.3.1 Horizontally; two segments of dihedral angles symmetrical in relation to the median
longitudinal vertical plane of the headform and situated between the reference and the basic
planes.

Each of these dihedral angles is defined by the median longitudinal vertical plane of the
headform and the vertical plane forming an angle of not less than 105° with the median
longitudinal vertical plane and whose edge is the straight line LK.

6.6.3.2 Upwards; a dihedral angle defined by the reference plane of the headform and a
plane forming an angle of not less than 7° with the reference plane and whose edge is the
straight line L1 L2, the points L1 and Lz representing the eyes.

6.6.3.3 Downwards; a dihedral angle defined by the basic plane of the headform and a
plane forming an angle of not less than 45° with the basic plane and whose edge is the straight
line Ky Ka.

6.7  Visors

Helmet when attached with visors for motorcyclists shall comply to MS 1-2.

© DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved 7
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Reference plane

Central vertical axis

Vertical median plane

b) Vertical field
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Feference plane
Basic plane

R T

Central vertical axis

Verical median plane

c) Horizontal field

Figuer 3. Peripheral vision
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7 Conditioning for testing

Prior to testing, the helmets shall be conditioned as follows:

a)

Solvent conditioning

Take a cotton cloth approximately 150 mm square and a quantity approximately 25 ml of
a solvent consisting of test liquid B in accordance with MS ISO 1817'. Using the cloth
soaked in the solvent, apply the solvent to all those regions of the outside surface of the
helmet within
50 mm of the chin strap fixings, and keep these regions wet with the solvent for 7.5 s £
2.5 s. Repeat the procedure on the remainder of the external surface including any chin
guard, keeping these regions wet for 12.5 s + 2.5 s. Do not carry out any further
conditioning or testing during the following 30 minutes.

Ambient temperature and hygrometry conditioning

The helmet shall be exposed to a temperature of 25 °C + 5 °C and a relative humidity of
60 % = 10 % for at least 4 hours.

Heat conditioning

The helmet shall be exposed to a temperature of 50 °C + 2 °C for not less than 4 h to
6 h.

Water immersion

The helmet shall be immersed in water at a temperature of 25 °C £ 5 °C for minimum
period of 4 hours.

Ultraviolet-radiation and moisture conditioning
The outer surface of the protective helmet shall be exposed successively to:

i) ultraviolet irradiation by a 125 watt xenon-filled quartz lamp for 48 hours at a range
of 25 cm; and

ii) spraying for 4 h to 6 h with water at ambient temperature at the rate of 1 I/min.

8 Extent of testing

Each helmet after its respective conditioning as specified in Clause 7 shall be subjected to all
of the tests and inspections set out in Clause 12.

The impact attenuation test shall be carried out first, followed by the penetration test and test
for strength of the retention system, in that order. The remaining tests should be carried out as
convenient.

1 e.g. 70 % octane and 30 % toluene
© DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved 11



MS 1-1:2023

9 Laboratory conditions

The tests shall be conducted at an ambient temperature of 25 °C + 5 °C.

10 Test headform

The dimensions and the contours of reference and test headform shall conform nominally to
Tables 1 and 2, Figures 4, 5 and 6 respectively.

The headform for impact energy attenuation testing shall be constructed of materials that shall
exhibit no resonant frequencies below 3 000 Hz.

EXAMPLE magnesium alloy (K-1A).

- — ggg i S — &
¥ ~ e Z .
/ L N
! X _ toa / X
ff \1‘ .. \
f 1l25.-!1-
[ 112.'! y
gy 73 a0° qps- 120°
f
155“
180"
Referenca line
Fear
|z:i'

Figure 4. Headform basic data (above reference plane)
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Table 1. Polar co-ordinates of horizontal half-sections

Dimensions in millimetres

A
Height
above 00 o o o o o o o o o O o 1800
reference | Front 15 30 45 60 75 90 105° | 120° | 135° | 150° | 165 Rear
line
0 88.1 | 86.4| 83.1| 754 | 69.9 | 66.8 | 66.5 | 69.3 | 73.4 | 78.8 | 84.1 | 87.6 88.1

12.7 869 | 8563 | 83.1| 754 | 69.9 | 66.8 | 66.5 | 69.3 | 73.4 | 788 | 84.1 | 87.6 88.1
254 84.6 | 83.6 | 823| 754 | 69.9 | 66.8 | 66.5 | 69.3 | 73.4 | 78.8 | 84.1 | 86.1 86.1
38.1 80.8 | 80.3 | 79.5| 729 | 676 | 653 | 65.0 | 67.6 | 71.6 | 76.5 | 81.3 | 828 82.8
50.8 747 | 744 | 74.0| 68.1 | 63.2 | 61.0 | 60.7 | 63.2 | 66.8 | 71.6 | 73.7 | 76.7 76.7
63.5 64.8 | 648 | 64.8| 599 | 556 | 53.3 | 53.1 | 55.4 | 59.2 | 63.5 | 67.6 | 67.6 67.6
76.2 457 | 457 | 455| 434 | 41.4 | 404 | 404 | 424 | 46.2 | 50.5 | 54.6 | 54.6 54.6
82.6 31.0 | 31.2 | 31.2| 31.0 | 30.0 | 29.7 | 30.2 | 325 | 36.1 | 40.4 | 43.9 | 445 44.5

Dimension: Y : 89.7 mm - Head circumference : 500 mm

Dimensions in millimetres

c
Height
above | 0° | 45 | 300 | 450 | g0° | 75° | 90° | 105° | 120° | 135° | 150° | 165°| 180°
reference | Front Rear
line
0 912 | 897 | 861 | 78.7 | 726 | 69.9 | 69.6 | 72.4 | 76.7 | 82.0 | 87.4 | 90.4 | 91.2

12.7 89.9 | 886 | 86.1 | 78.7 | 72.6 | 69.9 | 69.6 | 724 | 76.7 | 82.0 | 87.4 | 90.4 91.2
25.4 876 | 871 | 853 | 78.7 | 726 | 69.9 | 69.6 | 724 | 76.7 | 82.0 | 87.4 | 89.2 89.9
38.1 846 | 838 | 823 | 76,5 | 70.6 | 68.1 | 68.1 | 70.6 | 74.7 | 79.8 | 84.3 | 85.6 86.4
50.8 785 | 782 | 775 | 724 | 665 | 643 | 643 | 66.5 | 70.4 | 75.4 | 79.5 | 80.3 80.8
63.5 69.3 | 69.1 | 69.1 | 645 | 594 | 57.2 | 574 | 59.7 | 63.5 | 68.3 | 71.9 | 71.9 71.9
76.2 52.3 | 52.3 | 52.3 | 49.3 | 46.2 | 45.2 | 45.7 | 48.0 | 51.6 | 56.1 | 59.4 | 59.7 59.9
82.6 39.9 | 39.9 | 399 | 381 | 37.1 | 36.6 | 36.8 | 38.6 | 41.9 | 46.2 | 50.5 | 51.1 51.3
88.9 20.6 | 20.6 | 20.6 | 21.3 | 22.1 | 229 | 23.9 | 254 | 28.2 | 31.8 | 34.3 | 345 34.5

Dimension: Y : 92.7 mm - Head circumference : 540 mm

© DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved 13
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Table 1. Polar co-ordinates of horizontal half-sections (continued)

Dimensions in millimetres

E
Height
above 00 o o o o o o o o o o o 1800
reference | Front 15 30 45 60 75 90 105° | 120° | 135° | 150° | 165 Rear
line
0 945 [ 93.0 | 89.7 | 82.0 | 76.2 | 732 | 729 | 75.7 | 79.8 | 84.8 | 90.7 | 93.7 94.5

12.7 932 (919|897 | 820 | 762 | 732 | 729 | 75.7 | 79.8 | 84.8 | 90.7 | 93.7 94.5
25.4 912 | 90.7 | 889 | 820 | 76.2 | 73.2 | 729 | 75.7 | 79.8 | 84.8 | 90.7 | 92.7 93.0
38.1 876 | 879 (859|800 |747 | 716 | 714 | 742 | 77.7 | 82.6 | 88.6 | 89.2 89.2
50.8 820 | 823|810 | 754|704 | 67.8 | 676 | 704 | 73.9 | 79.0 | 83.8 | 84.3 84.3
63.5 734 | 737|734 | 686 | 640 | 615 | 61.2 | 63.5 | 67.1 | 71.9 | 76.5 | 76.5 76.5
76.2 577 | 579 | 58.2 | 55.9 | 52.6 | 50.5 | 50.3 | 52.1 | 55.1 | 59.7 | 64.5 | 64.8 64.8
82.6 46.5 | 46.5 | 46.5 | 45.2 | 43.2 | 424 | 429 | 444 | 475 | 523 | 56.4 | 56.9 56.6
88.9 30.5 | 305|307 | 310|312 | 312 | 31.8 | 33.8 | 36.8 | 40.4 | 43.9 | 44.2 44.2

Dimension: Y : 96 mm - Head circumference : 540 mm

Dimensions in millimetres

G
Height
above oo o o o o o o o o o o o 1800
reference | Front 15 30 45 60 75 90 105 120 135 150 165 Rear
line
0 97.5 | 95.8 | 93.0 | 851 | 79.5| 76.2 | 759 | 785 | 83.1 | 88.4 | 94.0 | 97.0 97.5

12.7 96.3 | 95.3 | 92.7 | 85.1 | 795 | 76.2 | 759 | 785 | 83.1 | 88.4 | 94.0 | 97.0 97.5
25.4 93.7 | 927 | 914 | 851 | 795 | 762 | 759 | 785 | 83.1 | 88.4 | 94.0 | 95.8 96.3
38.1 90.4 | 89.7 | 889 | 833 | 777|752 | 749 | 77.0 | 81.3 | 86.6 | 91.7 | 92.7 93.0
50.8 86.1 | 85.6 | 846 | 79.0 | 73.7 | 711 | 709 | 73.2 | 78.0 | 82.8 | 87.1 | 87.9 88.1
63.5 775 | 772 | 765 | 721 | 673 | 645 | 643 | 66.5 | 70.9 | 759 | 79.0 | 79.0 80.0
76.2 63.8 | 63.8 | 64.0 | 61.2 | 574 | 549 | 549 | 56.9 | 61.5 | 66.5 | 68.8 | 69.1 69.1
88.9 39.9 | 39.6 | 39.6 | 39.1 | 384 | 37.8 | 38.4 | 40.4 | 442 | 49.8 | 52.8 | 53.1 53.1
95.3 20.6 | 20.6 | 20.6 | 21.3 | 224 | 234 | 239 | 254 | 28.7 | 33.6 | 37.8 | 39.1 39.1

Dimension: Y : 99.1 mm - Head circumference : 560 mm
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Table 1. Polar co-ordinates of horizontal half-sections (continued)

Dimensions in millimetres

J
Height
obove | e | 157 | 300 | a5° | 60° | 75° | 90° | 105° | 120° | 135° | 150° | 165° | 150
line
0 100.8 | 98.8 | 96.3 | 88.1 | 82.0 | 79.5 | 79.2 | 82.0 | 85.9 | 91.7 | 96.8 | 100.1 | 100.8
12.7 99.6 |98.0 | 95.8 | 88.1|82.0 | 795|792 | 820 | 859 | 91.7 | 96.8 | 100.1 | 100.8
25.4 96.8 | 95.8 | 945 |88.1 820 | 795|792 | 820 | 859 | 91.7 | 965 | 98.3 | 98.8
38.1 93.7 | 927 |91.9 | 86.1|80.0 | 772|777 | 80.0 | 83.8 | 89.4 | 945 | 958 | 96.0
50.8 89.2 | 886|879 (820|762 739|744 | 770 | 805 | 859 | 90.4 | 90.9 | 90.9
63.5 81.5 | 80.8 |81.0| 759|706 | 681|683 | 711 |71.4 | 795 | 838 | 84.1 | 84.1
76.2 69.3 | 69.1 | 69.3|653|61.2 589|592 |61.7 650|693 |732| 734 | 734
88.9 472 | 475 | 48.0 | 46.2 | 444 | 437 | 442 | 46.2 | 50.0 | 54.1 | 58.2 | 58.4 | 58.4
95.3 328 (328 (333|325 (320|323 |330 351|381 | 422 | 465 | 472 | 472
Dimension: Y : 102.4 mm - Head circumference : 570 mm
Dimensions in millimetres
K
Height
above | e | 150 | 300 | 45° | 60° | 75° | 90° | 105° | 120° | 135° | 150° | 165° | 180"
line
0 102.4 | 101.1 | 97.0 | 89.7 | 84.1 | 81.3 | 80.8 | 83.3 | 87.9 | 92.7 | 98.3 | 101.6 | 102.4
12.7 101.1 | 100.1 | 97.0 | 89.7 | 84.1 | 81.3 | 80.8 | 83.3 | 87.9 | 92.7 | 98.3 | 101.6 | 102.4
25.4 98.8 | 98.3 | 96.3 | 89.7 | 841 | 81.3 | 80.8 | 83.3 | 87.9 | 92.7 | 98.3 | 99.8 | 100.6
38.1 955 | 952 | 93.7 | 874 | 820 | 79.5 | 79.5 | 81.5 | 859 | 90.4 | 955 | 97.0 | 97.7
50.8 909 | 90.4 | 89.7 | 836 | 785 | 76.2 | 76.2 | 785 | 831 | 87.4 | 91.9 | 925 | 93.2
63.5 83.1 | 828 | 820 | 772 | 721 | 69.9 | 70.4 | 72.4 | 76.7 | 80.8 | 84.6 | 851 | 85.6
76.2 711 | 711 | 714 | 681 | 63.8 | 61.2 | 61.2 | 63.0 | 67.1 | 71.6 | 749 | 752 | 75.2
88.9 51.8 | 51.8 | 51.8 | 50.8 | 48.5 | 46.7 | 47.2 | 493 | 521 | 56.9 | 60.7 | 60.7 | 60.7
95.3 376 | 373 | 37.3 | 37.3 | 36.8 | 36.6 | 37.1 | 389 | 422 | 47.0 | 51.1 | 51.8 | 51.3
101.6 18.3 | 17.8 | 178 | 18.0 | 185 | 19.3 | 20.1 | 21.8 | 24.9 | 29.0 | 33.8 | 36.1 | 36.6
Dimension: Y : 103.9 mm - Head circumference : 580 mm
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Table 1. Polar co-ordinates of horizontal half-sections (continued)

Dimensions in millimetres

M
Height
above 00 o o o o o o o o o O o 1800
reference | Front 15 30 45 60 75 90 105° | 120° | 135 150 165 Rear
line
0 105.7 | 103.9 | 100.6 | 92.7 | 86.9 | 84.1 | 83.8 | 86.4 | 90.7 | 96.0 | 102.1 | 105.7 |105.7

12.7 104.4 | 103.4 | 100.3 | 92.7 | 86.9 | 84.1 | 83.8 | 86.4 | 90.7 | 96.0 | 102.1 | 105.7 |105.7
25.4 102.1 | 101.6 | 99.8 | 92.7 | 86.9 | 84.1 | 83.8 | 86.4 | 90.7 | 96.0 | 102.1 | 104.4 |104.4
38.1 99.3 98.8 | 978 | 909 | 853 | 82.6 | 823 | 84.6 | 88.9 | 94.0 | 99.8 | 100.8 |101.1
50.8 95.0 947 | 935 | 869|813 |79.0 | 78.7 | 81.0 | 85.3 | 90.4 | 96.0 96.5 |96.3
63.5 87.1 87.1 869 | 808|754 |732| 732 | 754 | 795 | 848 | 894 89.7 |89.4
76.2 75.9 76.2 | 762 | 716 | 67.1 | 648 | 648 | 66.5 | 70.6 | 75.4 | 80.0 80.0 [79.3
88.9 58.2 58.2 | 58.2 | 56.6 | 54.6 | 52.3 | 52.3 | 53.8 | 56.9 | 61.7 | 66.8 67.1 |66.8
95.3 45.5 457 | 46.0 | 46.0 | 445 | 434 | 43.2 | 445 | 472 | 52.1 | 57.7 58.2 |57.9
101.6 26.4 26.2 | 26.7 | 27.7 | 28.7 | 29.5 | 30.0 | 31.2 | 34.0 | 38.6 | 42.7 43.2 |42.7

Dimension: Y : 107.2 mm - Head circumference : 600 mm

Dimensions in millimetres

(o)
Height
above 0° o =] o o o o o o O O o 1800
reference | Front 15 30 45 60 75 90 105° | 120° | 135 150 165 Rear
line
0 108.7 | 107.4 | 103.4 | 958 | 90.4 | 87.6 | 87.1 | 90.2 | 94.2 | 99.8 | 105.4 | 108.0 | 108.7

12.7 107.7 | 106.4 | 103.4 | 95.8 | 90.4 | 87.6 | 87.1 | 90.2 | 94.2 | 99.8 | 105.4 | 108.0 | 108.7
25.4 105.2 | 104.4 | 1029 | 95.8 | 90.4 | 87.6 | 87.1 | 90.2 | 94.2 | 99.8 | 105.4 | 106.7 | 106.9
38.1 102.4 | 102.1 | 101.1 | 94.2 | 88.9 | 86.1 | 85.9 | 88.9 | 93.0 | 98.6 | 103.4 | 104.1 | 104.1
50.8 978 | 975 | 96.5 [ 90.2 | 851 | 823 | 826 | 853 | 89.9 | 94.7 | 99.6 | 100.3 | 100.3
63.5 912 | 912 | 904 | 843 | 792|767 | 77.0| 79.8 | 83.8 | 884 | 93.0 | 93.2 | 93.2
76.2 81.0 | 813 | 80.8 | 76.2 | 716 | 69.3 | 69.6 | 71.9 | 75.7 | 80.5 | 84.6 | 84.6 | 84.6
88.9 645 | 645 | 645 | 615|584 | 572|577 | 602 | 635 | 68.1 | 71.9 | 71.4 | 719
95.3 54.1 53.8 | 54.1 | 52.6 | 50.3 | 49.0 | 49.5 | 51.6 | 554 | 60.5 | 64.3 | 64.0 | 64.0
101.6 376 | 376 | 381 | 384|381 |37.8|384 | 404 | 434 | 480 | 51.3 | 51.3 | 51.1

Dimension: Y : 110.2 mm - Head circumference : 620 mm
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Figure 5. Headform basic data (below reference plane)
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Table 2. Depth below reference line

Dimensions in millimetres

A
Dimension | go | 450 | 30 | 45° | G0° | 75° | 90° | 105° | 120° | 135° | 150° | 1650 | 180°
Z Rear

0 88.0 | 865 | 83.0 | 755 | 70.0 | 67.0 | 66.5 | 69.5 | 735 | 78.5 | 84.0 | 87.0 | 88.0
1.1 88.0 | 865 | 825 | 745 | 68.5 | 66.0 | 66.0 | 685 | 72.0 | 77.0 | 81.5 | 845 | 85.0

-19.9 88.0 | 88.0 | 825 | 74.0 | 66.5 | 63.0 | 61.5 | 64.5 | 675 | 725 | 77.0 | 80.0 80.5
-30.6 88.0 | 89.5 | 81.0 | 71.5 | 65.0 | 62.0 | 56.0 | 58.0 | 61.5 | 66.5 | 71.0 | 73.5 74.0
-39.4 88.0 | 89.5 | 79.0 | 69.0 | 63.0 | 60.0 | 54.0 | 55.0 | 58.0 | 61.5 | 65.0 | 67.5 67.0
-562.5 88.0 | 89.5 | 77.0 | 67.0 | 60.5 | 54.0 | 51.5 | 52.0 | 53.5 | 56.5 | 59.0 | 60.0 58.5
-65.6 88.0 | 89.5 | 75,5 | 65.0 | 58.5 | 52.5 | 50.5 | 51.0 | 51.5 | 52,5 | 53.0 | 54.0 54.5
-74.4 88.0 | 89.5 | 73,5 | 625 | 58.0 | 51.0 | 50.5 | 51.0 | 51.5 | 52.5 | 53.0 | 54.0 54.5
-78.8 88.0 | 89.5 | 71.5 | 60.5 | 49.5 | 50.0 | 50.5 | 51.0 | 51.5 | 52.5 | 53.0 | 54.0 54.5
-84.4 88.0 | 89.5 | 69.5 | 47.5 | 49.5 | 50.0 | 50.5 | 51.0 | 51.5 | 52.5 | 53.0 | 54.0 54.5
-92.8 88.0 | 92.0 | 475 | 475 | 49.5 | 50.0 | 50.5 | 51.0 | 51.5 | 52.5 | 53.0 | 54.0 54.5
-119.0 47.0 | 47.0 | 475 | 475 | 495 | 50.0 | 50.5 | 51.0 | 51.5 | 52.5 | 53.0 | 54.0 54.5

Dimension 1 : 11.1 mm - Head circumference : 500 mm

Dimensions in millimetres

C
Dimension o ( o o o o o (- o o o o 180°
7 0 15 30 45 60 75 90 105° | 120° | 135° | 150° | 165 Rear
0 915 | 895 | 86.0 | 79.0 | 725 | 70.0 | 69.5 | 725 | 77.0 | 82.0 | 87.5 | 90.5 91.5

-11.5 915 | 895 | 8.5 | 770 | 71.0 | 685 | 685 | 71.0 | 745 | 80.0 | 84.5 | 875 88.0
-20.6 915 | 91.0 | 855 | 76,5 | 69.0 | 655 | 64.0 | 66.5 | 70.0 | 755 | 80.0 | 83.0 83.5
-31.8 915 | 925 | 84.0 | 740 | 67.0 | 645 | 58.0 | 60.5 | 64.0 | 69.0 | 73.5 | 76.0 76.5
-40.8 915 | 925 | 815 | 71,5 | 6565 | 62.0 | 56.0 | 57.0 | 60.0 | 64.0 | 67.5 | 70.0 69.5
-54.4 915 | 925 | 80.0 | 69.5 | 625 | 56.0 | 53.5 | 54.0 | 55.5 | 58.5 | 61.0 | 62.0 61.0
-68.0 915 | 925 | 78.0 | 67.0 | 61.0 | 54.5 | 52.0 | 53.0 | 53.5 | 54.5 | 55.0 | 56.0 56.5
=771 915 | 925 | 76.0 | 65.0 | 60.0 | 52.5 | 52.0 | 53.0 | 53.5 | 54.5 | 55.0 | 56.0 56.5
-81.7 915 | 925 | 740 | 625 | 51.0 | 51.5 | 52.0 | 53.0 | 53.5 | 54.5 | 55.0 | 56.0 56.5
-87.6 915 | 925 | 72.0 | 495 | 51.0 | 51.5 | 52.0 | 53.0 | 53.5 | 54.5 | 55.0 | 56.0 56.5
-96.2 915 | 955 | 49.0 | 495 | 51.0 | 51.5 | 52.0 | 53.0 | 53.5 | 54.5 | 55.0 | 56.0 56.5
-123.4 485 | 485 | 49.0 | 495 | 51.0 | 51.5 | 52.0 | 53.0 | 53.5 | 54.5 | 55.0 | 56.0 56.5

Dimension 1 : 11.5 mm - Head circumference : 520 mm
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Table 2. Depth below reference line (continued)

Dimensions in millimetres

E
Dimension | oo | 450 | 30° | 45° | 60° | 75° | 90° | 105° | 120° | 135° | 150° | 1650 | 180°
Z Rear
0 945 | 93.0 | 90.0 | 82.0 | 76.5 | 73.5 | 73.0 | 76.0 | 80.0 | 85.0 | 91.0 | 94.0 | 945

-11.9 945 | 93.0 | 885 | 795 | 73.0 | 705 | 70.5 | 73.0 | 77.0 | 825 | 87.0 | 90.5 91.0
-21.3 945 | 940 | 885 | 79.0 | 71.0 | 675 | 66.0 | 69.0 | 72.0 | 77.5 | 825 | 855 86.0
-32.8 945 | 955 | 86,5 | 76,5 | 69.5 | 66.5 | 60.0 | 625 | 66.0 | 71.0 | 76.0 | 78.5 79.0
-42.1 945 | 955 | 845 | 740 | 675 | 64.0 | 575 | 59.0 | 62.0 | 66.0 | 70.0 | 72.0 715
-56.2 945 | 955 | 825 | 715 | 645 | 575 | 555 | 555 | 57.0 | 60.5 | 63.0 | 64.0 63.0
-70.2 945 | 955 | 805 | 69.5 | 625 | 56.0 | 54.0 | 55.0 | 55.5 | 56.0 | 56.5 | 57.5 58.0
-79.6 945 | 955 | 785 | 67.0 | 62.0 | 545 | 54.0 | 55.0 | 55.5 | 56.0 | 56.5 | 57.5 58.0
-84.3 945 | 955 | 76.5 | 64.5 | 53.0 | 53.5 | 54.0 | 55.0 | 55.5 | 56.0 | 56.5 | 57.5 58.0
-90.4 945 | 955 | 745 | 51.0 | 53.0 | 53.5 | 54.0 | 55.0 | 55.5 | 56.0 | 56.5 | 57.5 58.0
-99.3 945 | 985 | 505 | 51.0 | 53.0 | 53.5 | 54.0 | 55.0 | 55.5 | 56.0 | 56.5 | 57.5 58.0
-127.4 50.0 | 50.0 | 50.5 | 51.0 | 53.0 | 53.5 | 54.0 | 55.0 | 55.5 | 56.0 | 56.5 | 57.5 58.0

Dimension 1 : 11.9 mm - Head circumference : 540 mm

Dimensions in millimetres

G
Dimension o ( o o o o o o o o o o 180°
z 0 15 30 45 60 75 90 105° | 120° | 135° | 150° | 165 Rear
0 975 | 955 | 93.0 | 855 | 795 | 76.0 | 76.0 | 785 | 83.0 | 88,5 | 94.0 | 97.0 | 97.5

-12.3 975 | 955 | 915|820 | 755 | 73.0 | 73.0 | 755 | 79.0 | 85.0 | 90.0 | 93.0 | 93.5
-21.9 975 | 97.0 | 915 | 815|735 | 695 | 68.0 | 71.0 | 745 | 80.0 | 85.0 | 88,5 | 89.0
-33.8 975 | 985 | 895|785 | 715|685 | 620 | 64.0 | 68.0 | 735 | 780 | 81.0 | 81.5
-43.5 975 | 985 | 87.0 | 765 | 69.5 | 66.0 | 59.5 | 61.0 | 63.5 | 68.0 | 72.0 | 745 | 74.0
-58.0 975 | 985 | 85.0 | 740 | 66.5 | 59.5 | 57.0 | 57.5 | 59.0 | 62,5 | 65.0 | 66.0 | 64.5
-72.4 975 | 985 | 83.0 715|645 | 58.0 | 55,5 | 56.5 | 57.0 | 58.0 | 58.5 | 59.5 | 60.0
-82.1 975 | 985 | 81.0 | 69.0 | 63.5 | 56.0 | 55.5 | 56.5 | 57.0 | 58.0 | 58.5 | 59.5 | 60.0
-86.9 975 | 985 | 785 | 66.5| 54.5 | 55.0 | 55.5 | 56.5 | 57.0 | 58.0 | 58.5 | 59.5 | 60.0
-93.2 975 | 985 | 77.0 | 525 | 54.5 | 55.0 | 55.5 | 56.5 | 57.0 | 58.0 | 58.5 | 59.5 | 60.0
-102.4 97.5 | 101.5 | 52.0 | 525 | 54.5 | 55.0 | 55.5 | 56.5 | 57.0 | 58.0 | 58.5 | 59.5 | 60.0
-131.4 515 | 515 | 52.0 | 525 | 54.5 | 55.0 | 55.5 | 56.5 | 57.0 | 58.0 | 58.5 | 59.5 | 60.0

Dimension 1 : 12.3 mm - Head circumference : 560 mm
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Table 2. Depth below reference line (continued)

Dimensions in millimetres

K
Dimension o o o o o o o o o o o o 180°
z 0 15 30 45 60 75 90 105° | 120° | 135° | 150 165 Rear
0 102.5 | 101.0 | 97.0 | 90.0 | 84.0 | 81.5 | 81.0 | 83.5 | 88.0 | 93.0 | 98.5 | 101.5 | 102.5

-12.9 102.5 | 101.0 | 96.0 | 86.0 | 79.0 | 76.5 | 76.5 | 79.0 | 83.0 | 89.5 | 94.5 | 98.0 98.5
-23.0 102.5 | 102.0 | 96.0 | 86.0 | 77.0 | 73.0 | 71.5 | 745 | 78.0 | 84.0 | 89.5 | 93.0 93.5
-35.5 102.5 | 103.5 | 94.0 | 825 | 75.0 | 72.0 | 65.0 | 67.5 | 71.5 | 77.0 | 82.0 | 85.0 85.5
-45.7 102.5 | 103.5 | 91.5 | 80.0 | 73.0 | 63.5 | 625 | 64.0 | 67.0 | 71.5 | 755 | 78.0 77.5
-60.9 102.5 | 103.5 | 89.5 | 77.5 | 70.0 | 62.5 | 60.0 | 60.5 | 62.0 | 65.5 | 68.5 | 69.5 68.0
-76.1 102.5 | 103.5 | 87.5 | 75.0 | 68.0 | 61.0 | 58.5 | 59.5 | 60.0 | 61.0 | 61.5 | 625 63.0
-86.2 102.5 | 103.5 | 85,5 | 72.5 | 67.0 | 59.0 | 58.5 | 59.5 | 60.0 | 61.0 | 61.5 | 625 63.0
-91.3 102.5 | 103.5 | 825 | 70.0 | 57.5 | 58.0 | 58.5 | 59.5 | 60.0 | 61.0 | 61.5 | 62.5 63.0
-97.9 102.5 | 103.5 | 80.5 | 55.5 | 57.5 | 58.0 | 58.5 | 59.5 | 60.0 | 61.0 | 61.5 | 625 63.0
-107.6 102.5 | 106.5 | 54.5 | 55.5 | 57.5 | 58.0 | 58.5 | 59.5 | 60.0 | 61.0 | 61.5 | 625 63.0
-138.0 545 | 545 | 545 | 555 | 57.5 | 58.0 | 58.5 | 59.5 | 60.0 | 61.0 | 61.5 | 625 63.0

Dimension 1 : 12.9 mm - Head circumference : 580 mm

Dimensions in millimetres

J
Dimension o o o o o o o o o o o . | 180°
7 0 15 30 45 60 75 90 105 120°| 135 150°| 165 Rear
0 101.0 [99.5 | 955 | 88,5 | 825 | 79.5 | 79.5 | 82.0 | 86.0 | 92.0 | 97.0 |100.5 | 101.0

-12.7 101.0 |995 | 945 | 85.0 | 78.0 | 755 | 755 | 78.0 | 82.0 | 88.0 | 93.0 |96.5 97.0
-22.7 101.0 {100.5 | 945 | 845 | 76.0 | 72.0 | 705 | 735 | 77.0 | 83.0 | 88.0 |91.5 92.0
-35.0 101.0 |102.0 | 925 | 815 | 74.0 | 71.0 | 64.0 | 66.5 | 70.5 | 76.0 | 81.0 | 84.0 84.5
-45.0 101.0 |102.0 | 90.0 | 79.0 | 72.0 | 68.5 | 61.5 | 63.0 | 66.0 | 70.5 | 745 |77.0 76.5
-60.0 101.0 |102.0 | 88.0 | 76.5 | 69.0 | 61.5 | 59.0 | 59.5 | 61.0 | 64.5 | 67.5 |68.5 67.0
-75.0 101.0 (102.0 | 86.0 | 74.0 | 67.0 | 60.0 | 57.5 | 58.5 | 59.0 | 60.0 | 60.5 | 61.5 62.0
-85.0 101.0 (102.0 | 84.0 | 71.5 | 66.0 | 58.0 | 57.5 | 58.5 | 59.0 | 60.0 | 60.5 | 61.5 62.0
-90.0 101.0 |102.0 | 81.5 | 69.0 | 56.5 | 57.0 | 57.5 | 58.5 | 59.0 | 60.0 | 60.5 |61.5 62.0
-96.5 101.0 |102.0 | 79.5 | 545 | 56.5 | 57.0 | 57.5 | 58.5 | 59.0 | 60.0 | 60.5 |61.5 62.0
-106.0 101.0 |105.0 | 54.0 | 54.5 | 56.5 | 57.0 | 57.5 | 58.5 | 59.0 | 60.0 | 60.5 |61.5 62.0
-136.0 53.5 |53.5 | 54.0 | 545 | 56.5 | 57.0 | 57.5 | 58.5 | 59.0 | 60.0 | 60.5 |61.5 62.0

Dimension 1 : 12.7 mm - Head circumference : 570 mm
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Table 2. Depth below reference line (continued)

Dimensions in millimetres

M
Dimension o o o o o o o o o o o o 180°
7 0 15 30 45 60 75 90 105° | 120° | 135 150 165 Rear
0 106.0 | 104.0 | 101.0 | 93.5 | 87.0 | 84.5 | 84.0 | 86.5 | 91.0 | 96.0 | 102.0 |{106.0 (106.0

-13.3 106.0 | 104.0 | 985 | 885 | 815 | 79.0 | 79.0 | 81.5 | 855 | 92.0 | 97.0 |100.5 |101.5
-23.7 106.0 | 105.0 | 985 | 88.0 | 79.5| 75.0 | 73.5 | 76.5 | 80.5 | 86.5 | 92.0 | 95.5 96.0
-36.5 106.0 | 106.5 | 965 | 85.0 | 775 | 74.0 | 67.0 | 69.5 | 73.5 | 79.5 | 845 |87.5 88.0
-47.0 106.0 | 106.5 | 94.0 | 825 | 75.0 | 71.5 | 64.0 | 66.0 | 69.0 | 73.5 | 78.0 | 80.5 80.0
-62.6 106.0 | 106.5 | 92.0 | 80.0 | 72.0 | 64.0 | 61.5 | 62.0 | 63.5 | 67.5 | 70.5 | 71.5 70.0
-78.3 106.0 | 106.5 | 90.0 | 77.0 | 70.0 | 62.5 | 60.0 | 61.0 | 61.5 | 625 | 63.0 | 64.0 64.5
-88.7 106.0 | 106.5 | 87.5 | 745 | 69.0 | 60.5 | 60.0 | 61.0 | 61.5 | 625 | 63.0 | 64.0 64.5
-94.0 106.0 | 106.5 | 85.0 | 72.0 | 59.0 | 59.5 | 60.0 | 61.0 | 61.5 | 62.5 | 63.0 | 64.0 64.5
-100.7 106.0 | 106.5 | 83.0 | 57.0 | 59.0 | 59.5 | 60.0 | 61.0 | 61.5 | 62.5 | 63.0 | 64.0 64.5
-110.7 106.0 | 109.5 | 56.5 | 57.0 | 59.0 | 59.5 | 60.0 | 61.0 | 61.5 | 62.5 | 63.0 | 64.0 64.5
-142. 56.0 | 56.0 | 56.5 | 57.0 | 59.0 | 59.5 | 60.0 | 61.0 | 61.5 | 62.5 | 63.0 | 64.0 64.5

Dimension 1 : 13.3 mm - Head circumference : 600 mm

Dimensions in millimetres

o
DimenSion o o o o o o o o o o o o 1800
7 0 15 30 45 60 75 90 105° | 120 135° | 150° (165 Rear
0 108.5 | 1075 | 103.5 | 96.0 | 90.5 | 87.5 | 87.0 | 90.0 | 94.5 | 100.0 |105.0 108.0 |108.5

-13.7 108.5 | 1075 | 101.5 | 91.5 | 84.0 | 81.0 | 81.0 | 84.0 | 88.0 | 94.5 |100.0 103.5 |104.5
-24.4 108.5 | 108.0 | 101.5 | 91.0 | 815 | 775 | 76.0 | 79.0 | 83.0 | 89.0 | 945 (98,5 |99.0
-37.6 1085 | 1095 | 995 | 875 | 795 | 765 | 63.0 | 71.5 | 76.0 | 81.5 | 87.0 [90.5 |91.0
-48.4 1085 | 1095 | 97.0 | 85.0 | 775 | 735 | 66.0 | 67.5 | 71.0 | 76.0 | 80.0 |(83.5 |82.0
-64.5 1085 | 1095 | 945 | 82.0 | 74.0 | 66.0 | 63.5 | 64.0 | 655 | 695 | 725 |73.5 |72.0
-80.6 108.5 | 109.5 | 925 | 795 | 720 | 645 | 62.0 | 63.0 | 63.5 | 64.5 | 65.0 [66.0 |66.5
-91.4 108.5 | 109.5 | 90.5 | 77.0 | 71.0 | 625 | 62.0 | 63.0 | 63.5 | 64.5 | 65.0 [66.0 |66.5
-96.8 108.5 | 1095 | 875 | 74.0 | 60.5 | 61.0 | 62.0 | 63.0 | 63.5 | 645 | 65.0 |66.0 |66.5
-103.8 1085 | 1095 | 855 | 585 | 60.5 | 61.0 | 62.0 | 63.0 | 63.5 | 645 | 65.0 |66.0 |66.5
-114.0 1085 | 113.0 | 58.0 | 58.5 | 60.5 | 61.0 | 62.0 | 63.0 | 63.5 | 645 | 65.0 |66.0 |66.5
-146.2 57.5 57.5 58.0 | 58,5 | 60.5 | 61.0 | 62.0 | 63.0 | 63.5 | 645 | 65.0 (66.0 |66.5

Dimension 1 : 13.7 mm - Head circumference : 620 mm

© DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved 21



MS 1-1:2023

11 Positioning of the helmet for test

11.1  The helmet is placed on a headform of appropriate size. A load of 50 N is applied on
the crown of the helmet in order to adjust the helmet on the headform. It is ascertained that the
vertical median plane of the helmet coincides with the median vertical plane of the headform.

11.2  The front edge of the helmet is placed against a gauge to check the minimum angle
forthe upward field of vision. The following points are then checked:

a) thatthe line AC and the ACDEF zone are covered by the shell (see Figure 2);

b)  that the requirements for the minimum downward angle and the horizontal field of vision
are satisfied; and

C) the requirements given in 4.3 of this standard relating to the rear projection should be
respected.

11.3  If one of these conditions is not met, the helmet is moved slightly from front to rear to
seek a position where all the requirements are met. Once such a position is determined, a

horizontal line is drawn on the shell at the level of the AA plane (see Figure 2). This horizontal
line shall determine the reference plane for the positioning of the helmet during the tests.

12 Tests

12.1  Impact absorption test

12.1.1 Principle

Impact absorption capacity is determined by recording against time the acceleration imparted
to a headform fitted with the helmet, when dropped in guided free fall at a specific impact
velocity upon a fixed steel anvil.

12.1.2  Areas of impact

The areas of impact shall be the any part of the helmet above the reference plane as referred
to in Figure 6.

12.1.3  Helmets placed on the market with a visor shall be tested with the visor in the closed
position.

12.1.4 Test
The test shall be completed after the helmet is taken from the conditioning chamber. Tests at

point S shall be carried out after tests at 4 sites above the reference plane. The drop speed
shall be equal to:

a) 7.5m/s +8'85 m/s for both anvils; and
b) 55m/s +8'(1)5 m/s for tests at point S .
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12.1.5 Apparatus

See Figure A.1.

12.1.5.1 Description

The test apparatus shall comprise:

a) an anvil rigidly fixed to a base;

b) a free fall guidance system;

c) a mobile system supporting the helmeted headform;

d)  a metal headform fitted with a tridirectional accelerometer and a measuring assembly;
and

e) a system by which the point of impact should be brought into correspondence with the
centre of the anvil.

12.1.5.2 Base

12.1.5.2.1 The base shall be made of steel or concrete or a combination of these materials
and have a mass of at least 500 kg.

12.1.5.2.2 It shall be so constructed that there is no significant deformation of the surface
under the test load.

12.1.5.2.2.3 No part of the base or anvil shall have a resonance frequency liable to affect the
measurements.

12.1.5.3  Anvils
12.1.5.3.1 The flat steel anvil shall have a circular impact face of diameter 130 mm £ 3 mm.

12.1.5.3.2 The hemispherical steel anvil shall have an impact face of 50 mm + 2 mm radius.
The anvils shall be mounted on solid base as described in 12.2.2.

12.1.5.4 Mobile system and guides
The mobile system supporting the headform shall be such that its characteristics do not affect
the measurement of acceleration at the centre of gravity of the headform. It shall also be such

that any point in the area ACDEF should be positioned vertically above the centre of the anvil.

The guides shall be such that the impact velocity is not less than 95 % of the theoretical velocity.
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Central vertical axis

Figure 6. Identification of points of impact
12.1.5.5 Accelerometer and measuring assembly
The accelerometer shall be capable of withstanding a maximum acceleration of 2 000 g without
damage. Its maximum mass shall be 50 g. The measuring system, including the drop assembly,
shall have a frequency response in accordance with channel frequency class (CFC) 1 000 of
the MS ISO 6487.

The HIC shall be calculated as the maximum (depending from & and &) of the equation:

t 2.5
1
t, — b
ty
where,
a is the resultant acceleration as a multiple of ‘g’; and

ttand & are any two points in time (second) during the impact.

The acceleration data has to be sampled at a frequency of at least 8 000 Hz and filtered in
accordance with MS ISO 6487 (CFC 1 000).
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12.1.6 Headforms

12.1.6.1 The headforms used for the impact absorption tests shall be made of material of
characteristics such that the headforms present no resonance frequency below 3 000 Hz.

12.1.6.2  The general characteristics of the test headforms to be used shall be as follows:

Table 3. Characteristic of the test headforms

Symbols Size (cm) Mass (kg)
A 50 3.1+£0.10
E 54 41+0.12
J 57 47 +0.14
M 60 5.6 £0.16
0 62 6.1 £0.18

12.1.6.3 The shape of the test headforms shall be:

a) above the reference plane, in conformity with the detailed dimensions of the reference
headforms shown in Figure 4 and Table 1; and

b) below the reference plane, in conformity with the detailed dimensions of the test
headforms shown in Figure 5 and Table 2.

12.1.6.4  The centre of gravity of the headform shall be near the point G on the central
vertical axis at # mm below the reference plane, as defined in Figure 5 and Table 2. The
headform shall contain, near its centre of gravity, a housing for a tridirectional accelerometer.

12.1.6.5 For tests other than those of impact absorption, headforms complying only with the
geometrical provisions of 12.1.6.2 above, should be used.

12.1.7  Points of impact

12.1.7.1 The helmet shall be positioned as specified in Clause 11, and subjected to impact
at four (4) sites (B, X, R, P) with one (1) impact at each site. All impact sites shall be above the
reference line and shall be separated from each other by a distance not less than one-sixth of
the maximum circumference of the helmet. Two (2) impacts shall be upon a flat steel anvil and
two (2) upon a hemispherical steel anvil. When a helmet with a protective lower face cover is
being tested then an additional point S shall be impacted after the four (4) other points.
12.1.7.2  The points of impact are defined for each helmet:

a) B, in the frontal area, situated in the vertical longitudinal plane of symmetry of the helmet;
b) X, in either the left or right lateral area, situated in the central transverse vertical plane;

c) R, in the rear area, situated in the vertical longitudinal plane of symmetry of the helmet;

d) P, in the crown area and a centre at the intersection of the central
vertical axis and the outer surface of the helmet shell; and

e) S, in the lower face cover area.
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12.1.7.3  After each impact the helmet shall be re-positioned correctly on the headform prior
to the next impact, without interfering with the adjustment of the retention system. Before each
impact on the point S the helmet shall be re-positioned correctly on the headform and the
retention system adjusted under the chin of the headform; if the system includes an adjustable
chin strap, the strap is tightened as much as possible.

12.1.8 Combination of conditioning and anvils
Combination of conditioning and anvils are specified as below:

Table 4. Combination of conditioning and anvils

Conditioning Anvils?
Solvent plus ambient Flat and hemispherical
Solvent plus heat Hemispherical®
Solvent plus water immersion Flat°
Solvent plus ultraviolet radiation and moisture | Flat or hemispherical
(to be selected by the laboratory)

a Point S shall only be impacted against the flat anvil.

b Only for the largest helmet size. For smaller headforms in the size range of the
helmet type either anvil should be used. See Clause 7.

12.2 Penetration test
12.2.1 Method

12.2.1.1 The penetration test shall be conducted by dropping the penetration test striker in
guided free fall, with its axis aligned vertically, onto the outer surface of a rigidly mounted
helmet, positioned on a hemispherical test block of hardwood with a soft metal insert at the top
of its central axis. This shall be mounted on a rigid base (see Figure A.6).

12.2.1.2 The mass of the penetration test striker shall be 4.5 kg +00600405 kg.

12.2.1.3  The point of the striker shall have an included angle of 60° + 0.5° and a cone height
of not less than 38 mm. The striking point shall have a radius of 0.5 mm + 0.1 mm and a
hardness of at least 60 Rockwell (Scale C). The rigid mount for the penetration test block shall
be as specified for the anvil base (see 12.1.5.2).

12.2.1.4  The drop speed of the guided free fall shall be 6.2 m/s + 0.5 m/s.

12.2.2  Procedure

The helmet, with the adjusting components above the basic plane fully relaxed shall be
positioned on a rigidly mounted, wooden test block and subjected to at least two (2) penetration
blows at sites above the reference line, determined by using the headform described in Clause
10. These sites shall be at least 76 mm apart and at least 76 mm from the centres of any
impacts applied during the impact energy attenuation test.

NOTE. Whether or not contact is made between the striker and the soft metal insert of the test block,

contact should be determined by electrical means or any other method.
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12.3 Dynamic test of the retention system
See Figure A.2.

12.3.1 The helmet is held by the shell at a point traversed by the vertical axis passing
through the centre of gravity of the headform. The headform is equipped with a load-bearing
device aligned with the vertical axis passing through the centre of gravity of the headform and
with a device to measure the vertical displacement of the point of application of the force. A
guide and arrest device for a falling mass shall then be attached below the headform. The mass
of the headform so equipped shall be 15 kg + 0.5 kg, which shall be the pre-loading on the
retention system for determining the position from which the vertical displacement of the point
of application of the force shall be measured.

12.3.2  The falling mass of 10 kg = 0.1 kg shall then be released and shall drop in a guided
free fall from a height of 750 mm £ 5 mm.

12.3.3  During the test, the dynamic displacement of the point of application of the force shall
not exceed 35 mm.

12.3.4  After 2 min, the residual displacement of the point of application of the force, as
measured under a mass of 15 kg £ 0.5 kg, shall not exceed 25 mm.

12.3.5 Damage to the retention system shall be accepted provided that it is still possible to
remove the helmet easily from the headform. In the case of retention systems fitted with quick
release mechanisms it shall be possible to release the mechanism in accordance with 12.7.2.
The specifications set out in 12.3.3 and 12.3.4 shall be met.

12.4 Retention (detaching) test

12.4.1 The helmet, previously conditioned at ambient temperature and hygrometry, is
attached to the appropriate headform, selected from those shown in Figures 1 to 4.

12.4.2 A device to guide and release a falling mass (the total mass being 3 kg + 0.1 kg) is
hooked on to the rear part of the shell in the median vertical plane of the helmet, as shown in
Figure A.3.

12.4.3  The falling mass of 10 kg = 0.01 kg is then released and drops in a guided free fall
from a height of 0.50 m £ 0.01 m. The guiding devices shall be such as to ensure that the impact
speed is not less than 95 % of the theoretical speed.

12.4.4  After the test the angle between the reference line situated on the shell of the helmet
and the reference plane of the headform shall not exceed 30°.

12.5 Micro-slip test of the chin strap

See Figure A.4.

12.5.1 The test rig consists of a flat horizontal robust base, a weight for applying a load, a
freely rotatable horizontal roller of diameter not less than 20 mm, and in the same horizontal
plane as the top of the roller a clamp capable of reciprocating horizontal motion at right angles

to the axis of the roller with a total amplitude of 50 mm + 5 mm at a frequency between 0.5 Hz
and 2 Hz.
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12.5.2 Take a sample of the strap at least 300 mm long, including the tensioning and
adjusting device and any additional strap fastening. Fix the upper end of the strap to the
reciprocating clamp level with the top of the roller and drape the strap over the roller. Attach a
weight to the lower end of the strap so that when the weight is lifted by the strap it imposes a
tensile force of 20 N + 1 N. Adjust the apparatus so that when the reciprocating clamp is at the
centre of its motion the weight is just resting on the base with the strap barely in tension and
the strap buckle is between the clamp and roller and will not touch the roller during
reciprocation.

12.5.3  Operate the reciprocating clamp for 20 cycles. Note the position of the components
on the strap. Operate the reciprocating clamp for 500 cycles then record the distance through
which the components have slipped along the strap.

12.5.4  The total slippage through the grip shall not exceed 10 mm.
12.6 Resistance to abrasion of the chin strap test
See Figure A.5.

12.6.1 The test shall be performed on every device in which the strap slides through a rigid
part of the retention system, with the following exceptions:

a)  where the micro-slip test (12.5), shows that the strap slips less than half the prescribed
value; or

b)  where the composition of the material used, or the information already available, renders
the test superfluous in the judgement of the technical service.

12.6.2  The testrig is similar to that described in 12.5.1 except that the amplitude of motion
is 100 mm £ 10 mm and the strap passes over a representative surface of the associated
adjuster or other strap fitting through an appropriate angle.

12.6.3  Select an arrangement of the apparatus appropriate for the particular design of both
the strap and the fitting likely to cause abrasion. Grip one end of the strap in the oscillating
clamp, arrange the strap to be threaded through the fitting as designed and hang a weight on
the end to tension the strap with a force of 20 N = 1 N. Mount or otherwise steady the fitting in
such a position that movement of the oscillating clamp slides the strap through the fitting, in a
manner simulating slippage of the fitting on the strap when the helmet is on the head.

12.6.4  Oscillate the clamp for a total of 5 000 cycles at a frequency between 0.5 Hz and
2 Hz.

12.6.5 Mount the abraded strap in a tensile testing machine using clamps which avoid local
breakage of the strap, and so that there is a length of 150 mm £ 15 mm of strap, including the
abraded portion, between the clamps. Operate the machine to stretch the strap at a speed of
100 mm £ 20 mm per min.

12.6.6  The strap shall withstand a tension of 3 kN without breaking.
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12.7 Tests for retention systems relying on quick-release mechanisms
12.71 Inadvertent release by pressure

12.7.1.1 If the retention system is designed to be released by pressure on a certain part,
the system shall not release when a rigid sphere of diameter 100 mm is pressed with a force of
100 N + 5 N directly in the line of movement of that part.

12.7.1.2 If such a system incorporates more than one quick-release mechanism, or one
such mechanism requiring more than one (1) operation to release it, the system shall be
deemed not to comply with this requirement if sufficient opening of the system is caused by the
pressure of the sphere on only one quick-release mechanism or for only one (1) operation,
whichever is appropriate, to allow the release of the appropriate headform.

12.7.2 Ease of release

12.7.21 The helmet shall be mounted on the apparatus described in 12.3 such that a static
force of 150 N £ 5 N is applied to the retention system. An additional static force of
350 N = 5 N shall be applied to the retention system for at least 30 s and then removed. After
the additional force has been removed, the opening system shall be capable of being operated
by a force not exceeding 30 N. However, if the quick release mechanism is incorporated in the
helmet shell, the opening sytem shall be capable of being operated by a force not exceeding
60 N.

12.7.2.2  The buckle opening force shall be applied using a dynamometer or similar device
in the manner and direction of normal use. In the case of a push button the contact end shall
be a polished metal hemisphere with radius 2.5 mm £ 0.1 mm. The opening force shall be
applied on the geometric centre of the push button or respective application areas.

12.7.3  Durability of quick-release mechanisms

12.7.3.1 Subject the quick-release mechanism to the following procedures in the order
given.

12.7.3.2  Using apparatus appropriate to the particular design of mechanism carry out the
following procedure. Close and lock the mechanism. Apply a loading force of 20 N £ 1 N in the
direction in which the mechanism is designed to bear load, then unlock and disengage the
mechanism under load. Complete this cycle in not less than 2 s. Repeat for a total of 5 000
cycles.

12.7.3.3 If the quick-release mechanism incorporates metal components carry out the
following procedure:

12.7.3.3.1 Place the complete mechanism in a closed cabinet so that the mechanism should
be continuously wetted by a spray while still allowing free access of air to all parts of the
mechanism. Subject the mechanism to a spray of a solution consisting of 5 % £ 1 % (m/m) of
reagent grade sodium chloride in distilled or deionised water for a period of 48 h + 1 h at
temperature of 35 °C £ 5 °C. Rinse the mechanism thoroughly in clean running water to remove
salt deposits and allow it to dry for 24 h £ 1 h.

12.7.3.3.2 Repeat the procedure in 12.7.3.2.
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12.7.3.4  The quick release mechanism shall not fracture nor disengage when a tensile force
of 2.0 kN £ 50 N is progressively applied to the retention system in the direction in which the
mechanism is designed to bear load. Following the application and removal of the force, the
quick release mechanism shall still be capable of operation.

12.8 Projections and surface friction test

An appropriate size of helmet shall be subjected to the test described in 12.8.1 (method A) or
to the test described in 12.8.2 (method B).

12.8.1 Projections and surface friction test (Method A)
12.8.1.1 Principle

The rotation-inducing forces caused by projections on the helmet and friction against the outer
surface of the helmet which occur when a helmeted headform is dropped vertically on to an
inclined anvil are measured in the longitudinal axis of the anvil. The peak force and its integral
with respect to time over the duration of the positive impulse are used as performance criteria.

12.8.1.2  Selection and positioning of the helmet

12.8.1.2.1 An appropriate size helmet shall be selected to fit the headform referred to in
12.8.1.4.6. The horizontal axis of the helmet shall be determined by placing the helmet on a
headform, according to the requirements given in Clause 12. The helmet shall then be removed
from that headform and placed on a headform of a type referred to in 12.8.1.4.6. A load of
50 N is applied to the crown of the helmet in order to adjust the helmet on the headform such
that there is contact between the crown of the headform and the inner surface of the helmet.
The horizontal plane of the helmet shall then be adjusted to be within 90° £ 5° of the vertical
axis of the headform. The retention system is then adjusted under the chin of the headform; if
the system includes an adjustable chin strap, the strap is tightened as much as possible.

12.8.1.2.2 The test headform shall be so positioned that the chosen impact point on the
helmet is vertically above the upper part of the face of the anvil.

12.8.1.2.3 The helmet shall be tested in any condition in which it should be placed in the
market that is both with and without accessories if they are supplied as original equipment.
Helmets placed on the market with a visor shall be tested with the visor in the closed position.
12.8.1.3  Test

The drop height shall be such that the unit constituted by the headform and helmet falls on the

+0.15 m/s

test anvil at a velocity which, immediately before impact, is equal to 8.5 m/s 0.0

12.8.1.4  Apparatus

See Figure A.1 b).

12.8.1.4.1 Description

The test apparatus shall comprise:

a) an anvil rigidly fixed to a base;
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b) a free fall guidance system;
C) a mobile system supporting the helmeted headform;
d) a headform conforming to that referred to in 12.8.1.4.6;

e) a system which should be adjusted such that the point of impact should be brought into
correspondence with the upper part of the face of the anvil;

f) a means of recording the continuously changing transmitted anvil force during the impact;
and

9) a suitable energy-absorbing base and catch net to prevent damage to the helmet after
the impact.

12.8.1.4.2 Base
This shall conform to the requirements specified in 12.1.5.2.
12.8.1.4.3  Anvil

12.8.1.4.3.1 The anvil is mounted securely at an angle of 15° to the vertical with provision
for fore-and-aft adjustment. The anvil has a minimum width of 200 mm and is adaptable to carry
either of two different impact surfaces as follows:

a) The bar anvil consists of a series of at least five (5) horizontal bars at 40 mm centres.
Each bar is made from a steel strip of height 6 mm and width 25 mm with its uppermost
edge machined to a 1 mm radius and the lower 15 mm of its face chamfered at an angle
of 15° so that, as mounted, the upper edge of each bar is fully exposed from vertically
above. The bars are case-hardened to a depth of approximately 0.5 mm.

The bar anvil should be used to assess the tangential forces and their integrals with time
caused by projections on the helmet, e.g. visor fittings, screws, press studs and steps in
the shell surface, etc; and

b) The abrasive anvil is a sheet of grade 80 closed-coat aluminium oxide abrasive paper
with a minimum supported length of 225 mm and is securely clamped to the base of the
anvil to prevent slippage.

The abrasive anvil should be used to assess the tangential forces and their integrals with
time caused by friction against the outer surface of the helmet. This is particularly
applicable to selected areas of helmets, the outer surface of which either have significant
variations of curvature or are made of more than one (1) material.

12.8.1.4.3.2 The anvil is fitted with force transducer(s) connected to recording apparatus so
that the transmitted longitudinal force component should be measured and continously
recorded with an accuracy of £5 % during a glancing blow to any part of its exposed surface.

12.8.1.4.4 Mobile system and guides

The mobile system supporting the headform shall be such that its characteristics do not affect
the measurement of force in the anvil. It shall also be such that any point on the helmet should
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be positioned vertically above the anvil. The guides shall be such that the impact velocity is not
less than 95 % of the theoretical velocity.

12.8.1.4.5 Force and measuring assembly

The force transducers fitted to the anvil shall be capable of withstanding a maximum force of
20 000 N without damage. The measuring system including the anvil assembly shall have a
frequency response in accordance with channel frequency class (CFC) 1 000 of the MS ISO
6487.

12.8.1.4.6 Headform
The headform shall be characterised by the symbol J (See Table 3).
12.8.1.5 Selection of impact points

12.8.1.5.1 Any point on the helmet should be selected. The impact point should be selected
with regard to the anvil against which the helmet is to be tested, taking into account the function
of the anvils given in 12.8.1.4.3.1 a) and b). The helmet shall be tested as many times as
necessary to ensure that all notable features are evaluated.

12.8.1.5.2 When the abrasive anvil is used, evaluate the front, rear, sides and crown areas
of the helmet, selecting within these general areas, sites on the outer surface which are likely
to produce the greatest force and/or the greatest impulse where impulse is the integral of force
with respect to time over the duration of the impact. Examples of such areas are those having
the greatest radius of curvature (i.e. the flattest surface) or areas having more than one (1) type
of surface, for example a visor fixing cover plate or a painted shell partially overlaid by a fabric
cover.

NOTE. The primary impact site on any projection is likely to be opposite to the site where the projection
receives maximum support. For example, the primary impact site on a visor cover plate assembly is
opposite to the area where the visor and cover plate locates in a recess in the shell.

12.8.1.5.3 When the abrasive anvil is used, evaluate the front, rear sides and crown areas
of the helmet, selecting within the general areas, sites on the outer surface which are likely to
produce the greatest force and/or the greatest impulse where impulse is the integral of force
with respect to time over the duration of the impact. Examples of such areas are those having
least curvature or areas having more than one (1) type of surface finish, for example a painted
shell partially overlaid by a fabric cover.

12.8.1.5.4 The rim of the shell and the upper and lower edge of the visor situated within an
area bounded by a sector of 120° divided symmetrically by the vertical longitudinal plane of
symmetry of the helmet do not constitute a projection for the purpose of this test.

12.8.1.6 Requirements

12.8.1.6.1 When tested against the bar anvil, the peak longitudinal force measured on the
anvil of the helmet shall not exceed 2 500 N, nor shall its integral with respect to time over the
duration of the impact exceed 12.5 Ns for any of the selected impact points.

12.8.1.6.2 When tested against the abrasive anvil, the peak longitudinal force measured on
the anvil of the second helmet shall not exceed 3 500 N, nor shall its integral with respect to
time over the duration of the impact exceed 25 Ns for any of the selected impact points.
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12.8.2  Projections and surface friction test (Method B)
12.8.2.1 Principle

The rotation-inducing forces caused by projections on the helmets and friction against the outer
surface of the helmets are assessed firstly by a shear impact on the projections using a shear
edge against which the projections shall shear away, be detached, or permit the shear edge to
slide past the projections. The friction is assessed by the displacement of a carriage abrading
the outer surface of the helmet. The shear impact and abrading carriage displacement are
generated by a drop weight device.

12.8.2.2 Positioning of the helmets

12.8.2.2.1 The helmet is placed on a headform of appropriate size in accordance with the
requirements given in Clause 12. The helmet is tipped towards the rear so that the front edge
of the helmet in the median plane is displaced by 25 mm; if the helmet includes an adjustable
chin strap, the strap shall be tightened as much as possible. The headform shall be so

positioned that the chosen location on the helmet should be positioned in contact with the upper
surface of the horizontal carriage.

12.8.2.2.2 The helmet shall be tested in any condition in which it should be placed in the
market that is both with and without accessories if they are supplied as original equipment.
Helmets placed in the market with a visor shall be tested with the visor in the closed position.
12.8.2.3 Test

12.8.2.3.1 Test of projection

The headform is adjusted in order to have the chosen projection on the carriage so that the
shear edge is positioned 50 mm from the projection and makes lateral contact with the
projection after the drop weight is released from its upper position.

12.8.2.3.2 Test of outer surface

The abrasive paper is mounted on the carriage in the position specified in 12.8.2.4.2. The
chosen outer surface of the helmet is lowered on to the abrading carriage at the centre of the
flat surface without abrasive paper. A loading mass is applied in accordance with 12.8.2.4.8.
The drop weight is released from its upper position in accordance with 12.8.2.4.5. The abrasive
paper shall be changed after every test.

12.8.2.4  Apparatus

See Figure A.1 ¢).

12.8.2.4.1 Description

The test apparatus shall comprise:

a) a horizontal guided carriage with interchangeable attachments for abrasive paper or a
shear edge;

b) a horizontal guide and support for this carriage;
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C) a roller with a wire rope or a strap or a similar flexible connection;
d) a lever connecting the headform to the test apparatus with a hinge;
e) an adjustable system supporting the headform;

f) a drop weight to load the lower end support of the wire rope, or a strap, after the weight
is released; and

9) a system to support a headform and to apply a force to the helmet normal to the carriage.
12.8.2.4.2 Carriage

12.8.2.4.2.1 For friction assessment the carriage bears a sheet of grade 80 closed-coat

+3.0

aluminium oxide abrasive paper with a supported length of 300 mm 00 mm and securely

clamped to the carriage to prevent slippage. At its end towards the drop weight and in this
direction the carriage has a 80 mm + 1 mm long smooth steel area not being covered by the
abrasive paper and higher than the rest of the carriage by the thickness of the abrasive paper
plus 0.5 mm £ 0.1 mm.

12.8.2.4.2.2 For shear assessment the carriage is provided in the middle, with a bar made
from a steel strip of height 6 mm and width 25 mm with its uppermost edges machined to a
1 mm radius. The bar is case-hardened to a depth of approximately 0.5 mm.

0.0

12.8.2.4.2.3 The carriage and either attachment shall have a total mass of 5.0 kg 0.2 kg.

12.8.2.4.3 Horizontal guide

The horizontal guide which guides and supports the carriage should consist of two (2) cylindrical
bars on which the ball bearings of the carriage should freely travel.

12.8.2.4.4 Roller with a wire rope or strap

The rollers shall have a diameter of at least 60 mm and lead the wire rope or strap from the
horizontal into the vertical direction. The horizontal end of the wire rope or strap is fixed to the
carriage, the vertical end is fixed to the drop weight.

12.8.2.4.5 Drop weight

The drop weight shall have a mass of 15 kg +0065 kg. For shear assessment the free drop height

+5.0
0.0

testing the friction assessment the free drop height shall be 500 mm

shall be 500 mm mm with provision for further possible travel of at least 400 mm. For

+5.0

0o Mm with provision

for further possible travel of at least 400 mm.
12.8.2.4.6 Headform support

The system supporting the headform shall be such that any point on the helmet should be
positioned in contact with the upper surface of the carriage.
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12.8.2.4.7 Lever and hinge

A rigid lever shall connect the headform support to the test apparatus with a hinge. The height
of the hinge pivot above the upper surface of the carriage shall not be gretaer than 150 mm.

12.8.2.4.8 Loading mass

+10.0

A loading system is used to generate a force of 400 N N on the helmet normal to the

surface of the carriage. This force shall be measured before each test.
12.8.2.4.9 Verification of the test apparatus

With the unloaded carriage and a drop height of up to 450 mm, the velocity of the carriage after
250 mm of travel shall be 4.0 m/s £ 0.1 m/s. This requirement shall be verified after every
500 helmet tests or once every three (3) months whichever is sooner.

12.8.2.5 Selection of test points

Any point on the helmet should be selected for friction and/or shear assessment. A helmet shall
be tested as many times as necessary to ensure that all notable features are evaluated with
one (1) test only per feature. Re-orientate the helmet as necessary to allow every feature to be
tested. For shear assessment evaluate all different external projections greater than 2 mm
above the outer surface of the shell. For friction assessment evaluate areas of the outer surface
that are likely to produce the greatest friction.

The rim of the shell and the upper and lower edge of the visor situated within an area bounded
by a sector of 120° divided symmetrically by the vertical longitudinal plane of symmetry of the
helmet do not constitute a projection for the purpose of this test.

12.8.2.6 Requirements
The acceptance requirements shall be as follows:

a) for shear assessment the tested projection shall shear away, be detached or alternatively
shall not prevent the assessment bar from sliding past the projection. In all cases the bar
on the horizontal carriage shall travel past the projection; and

b) for friction assessment the abrasive carriage shall not be brought to rest by the helmet.
12.9 Rigidity test

12.9.1 The helmet, after undergoing ambient-temperature and hygrometry conditioning,
shall be placed between two (2) parallel plates by means of which a known load should be
applied along the longitudinal axis (line LL in the Figure 7) or the transverse axis (line TT in the
Figure 7). During the test along the longitudinal axis, the contact point between the helmet and
one of the two plates shall be the “B” impact point. The surface of the plates shall be large
enough to contain a circle of at least 65 mm in diameter. An initial load of 30 N shall be applied,
at a minimum plate’s speed of 20 mm/min, and after 2 min the distance between the two (2)
plates shall be measured. The load shall then be increased by 100 N, at a minimum plates
speed of 20 mm/min, and then wait for 2 min. This procedure shall be repeated until the
application of a load of 630 N.
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Figure 7. Rigidity test

12.9.2 The load applied to the plates shall be reduced to 30 N, at a minimum plates speed
of 20 mm/min, the distance between the plates shall then be measured.

12.9.3 The helmet used for the test along the longitudinal axis shall be a new helmet, and
another new helmet shall be used for the test along the transverse axis.

12.9.4 In the test along each axis, the deformation measured under the 630 N load shall not
exceed that measured under the initial 30 N load by more than 40 mm.

12.9.5 After restoration of the 30 N load, the deformation measured shall not exceed that
measured under the initial 30 N load by more than 15 mm.

13 Marking

Each helmet shall be permanently and legibly marked in such a manner that the marking should
be easily read without removing padding or other permanent part, with the following:

a) name of manufacturer;

b) model designation;

c) size;

d) month and year of manufacture (should be spelled out or in numerals);

e) information to user “Shell and liner constructed of (identify type(s) of material(s))”;

f) warning to user “Helmets can be seriously damaged by substances such as petrol, paint,
adhesives or cleaning agents”;

Q) the product certificate number; and

h)  the certification mark and Malaysian Standard number.
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Annex A
(informative)

Test machines

é— Electromagnetic dropper

K Guide cables

Headform support dolly

Dolly dampers

Amvil

Plate magnet

Steel base (at least 500 kq)

Fubber slab (60 Shores)

a) Headform - Drop assembly
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Release
mechanism

Carriage
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I. Headform
= Helmet

Guide wires

Iy
1
1

\

—

|

Net enclosure

-ﬂ——_‘—!
I
|
i
I
|

|
|
|
P |

Anvil

Instrumentation
Sturdy frame

b s fooom ] e — -

3
L —

Soft cushion

1

—— Base

b) Example of a suitable test apparatus for projections and surface friction (Method A)
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Fixed helmet support
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Figure A.2. Dynamic test of retention system
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Figure A.3. Retention (detaching) test apparatus
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? F=20N
-k
25+£25mm

Figure A.4. Apparatus for testing slippage of the chin strap
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Total travel (100 « 10 mm}\‘

Vertical and lateral suppornt /

Protective strap for inner bar

Total travel {100 :TW

Lower stop

F=20MN

Rotating pin

F=20MN

Figure A.5. Apparatus for testing abrasion of the chin strap
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Dimensions in millimeters

/ Striker axis
b—— 133 -————-—4
|

Soft metal insert

I 630 [Lead]
1 — r_ I
T 23 Spherical radius
L 18 ' 66.5 £0.5
133
+—Hardwood
‘_ P I I )
—1‘* - / \
N
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B40 =+ 3 3 holes equi-spaced
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Tolerance £1 mm

Figure A.6. Test block for penetration test
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