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P R E F A C E

This Kenya Standard was prepared by the Road Safety Technical Committee under the direction of the Mechanical Engineering Industry Standards Committee.

It will be appreciated that the protection given by a helmet cannot be absolute regardless of the circumstances and the severity of an accident and that the use of a helmet cannot always prevent death or long-term disability following a severe accident.  However, experience has shown that the effects of an impact can be considerably mitigated, within the limitations stated, because an effective proportion of the energy of the impact is absorbed by a helmet:  The force of the blow which is transmitted to the head of the wearer is thereby reduced.  Whilst absorbing energy the structure of the helmet may be damaged and any helmet which sustains a severe blow shall be replaced by a new helmet even if damage is not readily apparent.

Competition helmets are built to more stringent requirements of other standards and some motorcyclists may prefer the extra protection these afford even for everyday use.

This standard gives methods of test for the fundamental performance requirements and the minimum results required from a satisfactory helmet. It sets out the general principles of design whilst leaving the manufacturer as much freedom as possible in respect of the materials used, the actual design and the methods employed to provide the required levels of protection.

A helmet shall be as light in weight as possible both for the comfort of the wearer and to limit certain effects in the event of an accident and it is also very important that the helmet is a good fit whether adjustable or not.  The wearer of any helmet fitted with a drawlace size adjustment shall be made aware that such a helmet provides the intended protection only when correctly adjusted with the drawlace knotted securely.

In the preparation of this standard, reference was made to the following standards:

ISO R 1511:
Protective helmets for road users.


SI 511:

Protective helmets for motorcyclists.


BS 2001: 1972
Specification for protective helmets for motorcyclists.


MS 6.1:1973
Specification for protective helmets for motorcyclists.

Acknowledgement is hereby made for the assistance derived from these sources.


KENYA STANDARD

SPECIFICATION FOR PROTECTIVE HELMETS FOR MOTORCYLISTS

1. SCOPE

This Kenya Standard applies to protective helmets intended for the protection of the driver or of the rider while riding motor bicycles and motor-scooters of any kind, including motor bicycles and motor scooters with side-car and bicycles with auxiliary engines.

The standard does not apply to protective helmets intended to be used for competition riding.

2. DEFINITIONS

For the purpose of this standard, the following definitions shall apply (see Figure 1):

2.1 shell — The hard cover of the helmet shaped like an eggshell.

2.2 fittings for shock  absorption — Devices intended to mitigate the impact transmitted to the head of the wearer in the event of a blow on the helmet.

2.3 protective padding — Material provided to absorb kinetic energy during an impact.

2.4 anticoncussion tapes — Supporting straps used in certain types of helmets for partial absorption of the impact.

2.5 harness — the complete assembly by means of which the helmet is maintained in position on the head of the wearer.



2.6 headband —  Part of the harness  surrounding the head at the base of the skull.

2.7 cradle — The fixed or adjustable assembly of the parts of the harness in contact with the head and creating together with the headband a kind of head net attached to the skull.

2.8 cushioning — Material to improve wearing comfort.

2.9 drawlace —  The cord used in the cradle to adjust the fitting of the helmet to the head.

2.10 chinstrap — The strap with chin retainer to hold the helmet to the head.  Where any buckle or clip is fixed, it shall be halfway between the mouth and the ear.

2.11 neck curtain — The part of the helmet made of soft material designed to cover the wearer’s neck.

2.12 ear flaps — The part of the helmet made of soft material designed to cover the wearer’s ear; it may be combined with the neck curtain.

2.13 peak — A fixed or detachable extension of the shell above the eyes.

2.14 ventilation holes — Holes made in the shell to permit the circulation of air inside the helmet.

3. MARKING

Each helmet shall bear a clear and permanent marking including the following particulars:

3.1 The name of the manufacturer or his registered trade mark.

3.2 The words ‘intended for motor bicycle riders’.

3.3 The size, or the limits of sizes (mm) if the headband can be adjusted.

3.4 A marking allowing the identification of the production lot, the year and the quarter of the year.

3.5 The words ‘fasten the chin strap’.

3.6 Any other marking required by statutory bodies or the Kenya Bureau of Standards.

4. PROHIBITION OF CHANGES AND ADDITIONS

It is prohibited to introduce changes in the helmet by painting, pasting or affixing additions, that impair the effectiveness of the helmet protection.

5. INSTRUCTIONS FOR USE

Each helmet shall be supplied with a tag bearing instructions for use printed in English and Swahili; such instructions shall state that a helmet damaged in any way, including accidents, is no longer fit for use.

Helmets in which the cradle may be adjusted in height, in accordance with the shape of the head, shall be so stated in the instructions for use and the manner of adjusting shall be explained.

The following words shall be printed in the instructions for use:

—
Fasten the chin strap,

—
It is prohibited to introduce changes in the helmet by painting, pasting or affixing additions that impair the effectiveness of the helmet protection.

6. COMPLIANCE WITH THE STANDARD

6.1
Compliance of Lot With the Standard — In order to determine whether a lot of protective helmets containing up to 500 helmets of one class, type, size and origin, complies with the standard, a sample of 6 helmets shall be taken at random from the lot and tested as described below:

—
All samples shall be tested for compliance with the requirements laid down in Clauses 7,8,9 and 10,

—
Three helmets from the sample shall be tested for compliance with the requirements for resistance to impact (Clause 12),

—
The fourth helmet from the sample shall be tested for compliance with the requirements for resistance to penetration (Clause 13),

—
The last two helmets from the sample shall be tested for compliance with the requirements for resistance to crushing (Clause 14).

No helmet shall undergo more than one of the tests in Clauses 12,13 and 14.

On each helmet tested in accordance with the tests, the following word shall be written: ‘The tested sample is not for use’.

The two helmets that underwent the test of Clause 14 shall also be tested in accordance with Clause 15.  One of the helmets shall be tested for compliance with the requirements for the resistance of the harness to deformation (15.1) and the second helmet shall be tested for compliance with the requirements for the strength of the harness and its fittings (15.2).

The flexibility of the peak shall be tested with the peak fixed to the helmet (Clause 16).

The lot complies with the standard if all the helmets complied with the requirements for which they were tested.  The statement that the lot complies with the standard does not imply that defective helmets within that lot also comply with this standard.

6.2 
Compliance of a Single Helmet With the Standard — Owing to the fact that the destructive 
nature 
of part of the tests detailed in the standard does not allow the performance of all the tests on 
a single helmet, it is not possible by testing a single helmet to determine its compliance with the 
standard.  Shall any of the six sample helmets fail to comply with the relevant requirement of the 
standard, then the entire lot shall be rejected as not complying with the standard.

MATERIALS AND CONSTRUCTION

7. MATERIALS

The helmet shall be made of material that withstands the tests of the standard.  The helmet shall not be made of materials known to be affected by climatic conditions, including humidity, and affected by rinsing with water and soap.

The parts of the harness that come in contact with the skin shall not be made of materials known to cause irritation and infection.

8. CONSTRUCTION

The helmet shall be composed of a shell and devices connected to the inside of the helmet.  The chin strap and the cradle shall be securely fixed to the shell.

8.1 
The Shell — The shell shall be made of rigid material.  The thickness of the shell shall be as 
uniform as possible and the shell shall not be specially reinforced at any point. This does not 
exclude a uniform increase in shell thickness.  The outside surface of the helmet shall be 
smooth.
The profile at the front edge of the shell shall not prevent the wearing of the spectacles or protective goggles.

The shell shall be provided with ventilation holes (2.14).

8.2 Fixed Fittings

8.2.1 Devices for Shock Absorption — The devices for shock absorption include the protective padding (2.3) and the anticonscussion tapes (2.4).

8.2.2 Harness — The harness (2.5) includes the following devices:

—
Headband (2.6) with or without cradle (2.7).  The cradle may be either fixed or adjustable;

—
Cushioning (2.8);

—
Drawlace (2.9);

—
Chinstrap (2.10) — Not less than 20 mm in width.

8.2.3 Earflaps, Neck Curtain, Peak — The helmet may be provided with earflaps, neck curtain and peak.

9. WEIGHT

The weight of the helmet, including earflaps and neck curtain, if any, shall not exceed 1 kg.

It is desirable that the weight be less than permissible, provided that it does not impair the capability of the helmet to withstand the requirements of the standard.

10. FINISH

The construction and finish of the devices shall be so designed that they will not cause injury to the wearer in the event of an accident.

In particular there shall be no sharp edges and protrusions in the shell or in any device of the helmet.

There shall be no metallic or rigid protrusion on the inside of the helmet, such as might cause injury.

The helmet shall have a smooth external surface without reinforcing ridges.  There shall be no external projections greater than 3 mm above the outer surface of the shell except a goggle clip.

An external projection (such as the one used to secure a sun vizor), easily detachable, may protrude up to 5 mm.  The transitions from the projections to the other surfaces shall be gradual and smooth.

The goggle fitting shall be at the back of the helmet and shall not project more than 5 mm above the outer surface of the helmet.  Rivet heads shall project not more than 1.5 mm above the outer surface of the helmet and shall show no sharp edges.

Where stitching is used to secure the harness to the shell, it shall be protected against abrasion.

TEST AND TEST REQUIREMENTS

11. CONDITIONING

Before testing the helmets shall be conditioned as follows:

11.1
Preconditioning — At least for 6 hours at a temperature of 20 ± 2 oC and a relative humidity of 65 ± 5 per cent.

11.2
Conditioning for Test — The conditioning shall be carried out by one of the following treatments: 

11.2.1 Conditioning at Low Temperature — The helmet is exposed to a temperature of  -10 ± 20 oC for a period of not less than 4 hours and not more than 4½ hours:

11.2.2 Conditioning at High Temperature —The helmet is exposed to a temperature of  50 ± 20 oC for a period of not less than 4 hours and not more than 4½ hours:

11.2.3 Conditioning in Moisture — If the helmet is provided with an outside protective covering, this covering shall be removed before the conditioning.  The helmet shall then be sprayed externally with water at 20 ± 2 oC  at a rate of 1 litre per minute for not less than 4 hours and not more than 4½ hours.

12. RESISTANCE TO SHOCK

The resistance to shock of the helmet may be measured with one of the following test methods:

—
Direct measurement of peak force transmitted to a fixed headform;

—
Measurement of the peak decelaration of a striker hitting the helmet on a headform moving freely on a circular path.

12.1 Direct Measurement of Peak Force Transmitted to Fixed Headform

12.1.1 Apparatus * — For the test the following apparatus shall be used:

(a) Apparatus able to measure forces up to 40 000 newton (4 000 kg force) without deformation, at frequencies between 0 and 2 500 Hz.  The apparatus shall transmit the total impact to the headform, without any loss due to deformation.

The measuring instrument shall be placed on a base sufficiently rigid and strong to resist the blow applied to the helmet.  If the base is of concrete, it shall weigh at least 1 000 kg and be 1 m in height; if of steel, it shall weigh at least 500 kg.  The base shall be bedded in rubber of 60 International hardness, dry sand or similar material on a solid floor.

The return compression wave shall be obviated by appropriate means.

(b) Non-inertial instrument — Instrument without inertia, the linear error of which does not exceed 3 per cent;

(c) Striker — Striker weighing 5 ± 0.010 kg. The lower end of the striker may be flat with a circular or square face having an area of 380 mm2.

12.1.2
Headform — the size of the headform shall be in accordance with its code letter in Table 1.

A complete description of the headforms used for the tests may be found in 7.3.1 of the recommendation ISO R 1511 of the International Organization for Standardization, published in 1970.  For testing the helmet the largest headform indicated in Table 1 shall be selected, the circumference of which does not exceed the internal circumference of the helmet.

TABLE 1

	CODE LETTER OF THE HEADFORM
	CIRCUMFERENCE OF THE INSIDE OF THE HEAD FITTING (mm)

	D

G

L

O
	530

560

590

620


12.1.3
Test Procedure — All three helmets to be tested for shock resistance shall undergo 
preconditioning. One of the helmets shall be conditioned at low temperature (11.2.1), another 
helmet shall be conditioned at high temperature (11.2.2) and the third helmet shall be conditioned in 
moisture (11.2.3).

Immediately after the conditioning, i.e within 60 seconds, the helmet shall be placed firmly and fastened securely on the appropriate headform with the front of the helmet facing upwards.  The drawlace and any other cradle adjustment shall be completely slackened.

The striker is allowed to fall freely on to the front of the helmet shell from a height of 2.5 ± 0.005 m.  If the striker is allowed to fall freely, care shall be taken to ensure that the speed at the moment of impact be equal to the terminal speed of a free fall.  The height of the fall is measured from the point of impact of the helmet to the underside of the striker.

The force transmitted by the striker, as a function of time, is recorded by a registering device.

The maximum force transmitted from the striker to the helmet is read.

The impact energy, absorbed till maximum deformation of the helmet, equals to 112.6 newton-metre.
The second helmet is tested for shock absorption with the front of the helmet facing downwards.

The third helmet shall be tested in one of the positions mentioned above.

The force transmitted to the headform shall be not more than 20 000 newton (2 000 kg)*.

The helmet shall not be damaged.  If a crack forms at the end of the helmet, the helmet shall be immediately subjected again to the same test that produced the crack.

In this test, also the force transmitted to the headform shall not exceed the maximum permissible value.

13. RESISTANCE TO PENETRATION

13.1 Apparatus — The following devices shall be used for this test:

(a) Conical spike — A spike placed on the shell at the point to be tested;

(b) Striker — A weight used to strike the head of the spike; 

(c) Non-inertial device — Device used to measure the depth of the penetration of the spike, such as a photo-electrical cell.

The characteristics of the spike and the striker shall be as follows:


Characteristics of the spike:

Mass of spike




0.3 kg

Angle at point of spike



60 o
Radius of point




0.5 mm

Minimum height of cone of spike


40 mm

Hardness of tip of spike



45 — 50 Rockwell hardness

Characteristics of the striker:

Mass of the striker



3.0 kg

13.2 Method of Test — The helmet shall be first preconditioned (11.1) and then conditioned in the manner that gives the worst result in the shock absorption test (Clause 12).  Immediately after, within 60 seconds from the time of conditioning, the helmet shall be placed firmly on the appropriate headform.

The spike is placed on the upper part of the shell.  The tip of the spike shall be located within a circle 100 m in diameter.

The striker is allowed to fall on to the top of the spike through a distance of 1 m measured from the top of the spike to the underside of the striker.

The minimum distance remaining between the point of the spike and the headform is measured.

The minimum distance between the point of the spike and the headform shall not be less than 5 mm at any place.

14. RIGIDITY

The two helmets shall be preconditioned (11.1) and the rigidity of one of them measured along the longitudinal axis and the rigidity of the other measured along the transverse axis.

The helmet is placed between two parallel metal plates; on the inside of each of the plates a disk made of hard wood 150 mm in diameter shall be fixed.  Each disk shall have in its centre a hole 15 mm in diameter.

Clips in the helmet, if any, shall be placed inside their holes.

An initial load of 30 newtons shall be applied between the plates.  This load shall be maintained for 12 minutes and then the distance between the two plates shall be measured.

After the measurement the load on the helmet shall be increased to 630 newtons maximal load, by increments of 100 newtons each 2 minutes.  This load shall be maintained for 2 minutes and the distance between the place measured again.

The applied load is then reduced to 30 newtons and maintained for 5 minutes.  After this period, the distance between the plates is remeasured again.

The deformation of the helmet under maximum load shall not exceed the initial deformation by more than 1.0 mm.

15. RESISTANCE OF THE HARNESS AND ITS FITTINGS TO DEFORMATION AN DETACHMENT

This test shall be carried out on both helmets that underwent the test of Clause 14.

15.1 Resistance of Harness to Deformation — One of the helmets shall be mounted on the appropriate headform.  The chinstrap shall be fastened so that it passes under two rollers 12.5 mm in diameter, 75 mm apart.

An initial load of 45 newtons shall be applied to the chinstrap and this load shall be increased at a uniform rate to a load of 500 newtons in 30 seconds.  The load of 500 newtons shall be maintained for 2 minutes.  The vertical movement of the loading weight is measured.

The elongation of the harness or of the attachment devices under a load of 500 newtons shall not exceed 25 mm.

15.2 Resistance to Detachment — The second helmet shall be tested while it is supported on the edges of the shell.  A load of 1 000 newtons shall be applied to the harness, as described above, and the strength of the attachment of the assembly of the harness to the shell shall be measured.

No signs of breakage or of tearing away of the harness from the shell shall be noted.

16. FLEXIBILITY OF THE PEAK

The flexibility of the peak shall be tested only on helmets with fixed peaks.

The helmet shall be mounted on the appropriate headform and loaded with a mass of 12 kg, in order to hold it firmly to the headform.

A mass of 1 kg is then freely suspended for 2 minutes from a point at a distance of 12.5 mm from the centre of the front edge of the peak.

The deflection of the peak shall be measured.  The deflection of the peak shall be not less that 5 mm nor more that 32 mm.

17. FLAME RESISTANCE OF PEAK

The test shall be carried out only if agreed upon by the supplier and purchaser.

The peak shall be mounted on a stand and a Bunsen burner flame, between 15 mm and 20 mm in length with air supply cut off, if brought into tip contact for 10 seconds with the peak, the burner being held at an angle of approximately 40 o.

The peak is examined for flaming 5 seconds after the burner is removed.  The peak shall not burn.
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FIG. 1 — HELMET  DETAIL
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*     The description of this apparatus may be found in BS 2001: 1972 and in the recommendation of the ISO R 1511 of 1970.


*    The values expressed in kilograms are based on g = 10 m/s2 as a result, the value expressed in kilograms 


     are about 2 per cent smaller than the exact conversion values of 1 kg = 9.81 Newton.   In case of dispute, 


      the values expressed in newtons shall apply.






