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BRIEF HISTORY

The ISO Recommendation R 1231, Seat belt assemblies for motorists, was drawn up by Technical Committee
ISO/TC 94, Personal safety — Protective clothing and equipment, the Secretariat of which is held by the British
Standards Institution (BSI).

Work on this question led to the adoption of Draft ISO Recommendation No. 1142, which was circulated to all
the ISO Member Bodies for enquiry in January 1967, and was approved by the requisite majority of Member Bodies.
However, after having examined some of the comments put forward, the Secretariat deemed it necessary to prepare
a second Draft ISO Recommendation No. 1142, which was submitted to all ISO Member Bodies in September 1968.
It was approved, subject to a few modifications of an editorial nature, by the following Member Bodies :

Austria Hungary Switzerland
Belgium Israel Turkey
Colombia New Zealand U.AR.
Denmark Norway United Kingdom
France Romania U.S.A.

Germany Spain US.S.R.

Greece Sweden Yugoslavia

The following Member Bodies opposed-the - approvaliof the second Draft :

Australia

Italy

Japan

South Africa, Rep. of

This second Draft ISO Recommendation was then submitted by correspondence to the ISO Council, which
decided to accept it as an ISO RECOMMENDATION.
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The Technical Committee responsible for drafting this ISO Recommendation wishes to point out that some of the
proposed tests have not been included. These tests, and in particular the dynamic test, call for investigations regarding
their reproducibility and other features. It was considered inadvisable to delay the issue of an ISO Recommendation
on this account in view of the fact that this ISO Recommendation includes the requirements necessary to ensure a
reasonably safe seat belt, and indeed covers all those that were applied to seat belts until comparatively recently.

SEAT BELT ASSEMBLIES FOR MOTORISTS

INTRODUCTION

The tests to be added later are noted in clause 1.4,

1. SCOPE

1.1 This ISO Recommendation lays down the requirements and test methods for motorists’ seat belts and
harnesses for separate use, i.e. as individual equipment by adult occupants of motor vehicles, in order to

minimize the risk of bodily harm in an accident.

1.2 Manufacturing requirements are specified for the materials used and for the finish of buckles and metal
parts. The tests specified are restricted to the determination of the suitability of a belt or harness assembly

and of its components.

1.3 The Recommendation does not cover requirements for the parts of the vehicle to which seat belt assemblies
are anchored. (See ISO Recommendation R 1417, Anchorages for seat belts. *)

1.4  Tests are given to a

scertain compliance with the following requirements :

(@) tensile strength of the webbing or other material used for the straps;

(b) buckle slipping under load;

(¢) buckle release load;

(d) the load-carrying capacity and elongation of the entire belt or harness assembly under static and/or

dynamic** loading;

(e) variation in width of webbing under load,

(f) resistance to heat;

(g) resistance to cold;

(h) wet strength;

(/) resistance to light.

To be added later :

(k) resistance to ageing;

()  resistance to abrasion.

¥ At present Draft ISO Recommendation.

** To be added after completion of investigations.
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2. DEFINITIONS
For the purposes of this ISO Recommendation the following terms and definitions apply (see also Figure 1).

2.1  Assemblies

2.1.1 Seat belt or harness (Safety belt or harness). An arrangement of straps, a buckle or buckles, and fittings
firmly secured to the structure of a motor vehicle and designed to prevent or lessen injury to the wearer in
the event of certain types of accident. It is referred to in the general sense as an “assembly”.

2.1.2 Lap belt or lap strap. A seat belt, or part of an assembly, which passes across the pelvic region of the wearer.

2.1.3 Diagonal belt or diagonal strap. A seat belt, or part of an assembly, which passes diagonally across the chest
from the hip to the opposite shoulder.

2.1.4 Three-point belt. An assembly comprising a lap belt and a diagonal belt anchored at three points.

2.1.5 Harness. An assembly comprising a lap belt and shoulder straps.

2.2 Components

2.2.1 Shoulder straps. That part (two straps) of an assembly which restrains the upper portion of the body of
the wearer.

2.2.2 Webbing. The flexible strap used for body restraint, usually made of a textile material. When the term
“webbing” is used in this ISORecommeéndation it may.cover,any alternative materials used as straps.

2.2.3 Adjusting device. A device to permit the assembly to be adjusted to the requirements of the individual
wearer. It may be part of the securing buckle!

2.2.4 Securing buckle. A buckle of quick release pattern but not capable of being opened unintentionally, which
secures the wearer within the assembly. It may incorporate the adjusting device.

2.2.5 Attachment fittings. The parts of the assembly provided to attach it to the vehicle anchorages.

3. GENERAL REQUIREMENTS

3.1 Construction of an assembly
The assembly should be composed of the following :
(2) body restraining components;
(b) load carrying components which may be continuous with the body restraining components;
(c¢) attachment fittings, to secure the body restraining or load carrying components to the anchorages;
(d) means of adjusting the body restraining components to suit the individual wearer;
(e) means of securing the wearer within the body restraining components;
() means of quick release;

(g) additional parts to provide anchorage to the vehicle structure for attachment fittings, where such
anchorages are not part of the vehicle structure.

3.2 Design requirements

3.2.1 The characteristics of the complete assembly should be compatible with its use in the interior of a motor
vehicle. Every effort should be made in the design of the assembly to ensure that in case of collision no
dangerous forces are exerted which could cause severe injury. It is of particular importance that the design
characteristics should be such that during deceleration the force applied to the pelvic area is in a downward
and rearward direction and that loads on the shoulder portion of the belt do not tend to pull the lap portion
of the belt upwards.
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3.2.2 Adjusting devices to be used when putting on the belt should be readily accessible to the wearer and the
design of the belt should be such that, while there is no slipping under varying and repeated part loading,
the belt is capable of easy adjustment.

3.2.3 The buckle or other release device should be so positioned that it can be released with each hand singly
by the seated wearer, and also by any other person in case of emergency.

3.2.4 The design of any separable parts of an assembly should be such that either they cannot be put together
incorrectly, or their connection other than as intended will not adversely affect their function.

CAUTIONARY NOTES

1. It is essential that when the assembly is installed the vehicle structure* together with any reinforcing plates
supplied with the assembly should be strong enough to sustain the test load specified in clause 6.2, and should
conform to ISO Recommendation R 1417, Anchorages for seat belts**, for seat belt anchorage points. Data on
tested anchorage installations should be sought from the vehicle manufacturer.

2. It is also essential that when an attachment fitting is provided for more than one seat belt or harness, its strength
and the strength of its attachments to the vehicle anchorages should be sufficient to sustain the sum of the effects
of the loads from all individual belts or harnesses.

3. For vehicles not provided with anchorages by the car manufacturer, either the installation of anchorages should
follow the general lines of ISO Recommendation R 1417**, or the user should be recommended to obtain proper
advice from the manufacturer or his qualified agent.

3.3 Requirements for provision of instructions

3.3.1 Written instructions, illustrated where necessary, and in the language of the country in which it is sold,
should be supplied with each’assembly [to ensure; that the purchaser knows the method of installation
and attachment, and how to obtain the greatest benefit from the assembly. In these instructions should
appear warnings against alterations and additions, and advice to the user to consult the manufacturer
in case of doubt.

3.3.2 The manufacturer should also provide ‘written instructions in the language of the country in which the
sale is made to explain the method of operating the securing buckle and adjusting device and the cleaning
of the assembly.

3.3.3 The testing authority should check that the above points are satisfactorily explained in the instructions.

4. REQUIREMENTS FOR WEBBING

4.1 Width
Under a load of 9800 N (1000 kgf) (2200 Ibf), the width of the webbing should not be less than 46 mm

(1 ﬁ in) except that the shoulder straps of a complete harness may have a minimum width of 43 mm (1 %;— in).

The measurement is made during the assessment of the breaking load referred to in clause 4.2 and without
stopping the machine.

4.2  Breaking load

The test pieces are selected, conditioned and tested in accordance with clause 71 The breaking load of the
webbing is measured and should not be less than 14 700 N (1500 kgf) (3300 Ibf).

4.3  Residual strength

When it is already known that the webbing satisfies one or more of the requirements given in clauses 4.3.1
to 4.3.4, the appropriate tests may be waived.

* Unless the car seats are properly reinforced, the structure of a vehicle is not considered to include the car seats.

** At present Draft ISO Recommendation.
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4.3.1 Resistance to heat

4.3.1.1 A test piece is cut from the same webbing as that from which test pieces were cut for assessment of
breaking load in accordance with clause 4.2. The test piece should be kept in equilibrium with air
for 3 hours at a temperature of 60 ¢ 5 °C and a relative humidity of 65 + 5 %.

4.3.1.2 The test piece is subjected to the breaking load test within 5 minutes of removal from this environment.

4.3.1.3 The webbing should have retained at least 75 % of its original breaking load; its breaking load shouid
not in any event be less than 14 700 N (1500 kgf) (3300 1bf).

4.3.2 Resistance to cold

4.3.2.1 A test piece is cut from the same webbing as that from which test pieces were cut for the assessment
of breaking load in accordance with clause 4.2.

4.3.2.2  After conditioning in accordance with clause 7.1.3, the test piece should be stored for one and a half
hours on a plane surface at an air temperature of —30 + 5 °C. It is then folded and the bend loaded
with a weight of 2 kg (4 1b) which has been cooled to a temperature of — 30 °C. After an additional
storage of 30 minutes in the same environment, the weight is removed and the breaking load test is
applied to the specimen within 5 minutes of removal from the cold environment.

4.3.2.3 The webbing should have retained at least 75 % of its original breaking load; its breaking load should
not in any event be less than 14 700 N (1500 kgf) (3300 1bf).
4.3.3 Wet strength

4.3.3.1 A test piece is cut from the same webbing from which test. pieces were cut for the assessment of
breaking load in accordance with ‘clause 4.2.

4.3.3.2  The test piece is fully immersed for 3 hours in distilled water at 20 + 5 °C with the additionof 1 g
of a recognized wetting agent suitable for the fibre under,test. If it is desired to specify the wetting
agent in detail, this could be one which is an ethylene oxide condensate of alkyl phenol. The webbing
is subjected to the breaking load test within 10 minutes of removal from the water.

4.3.3.3 The webbing should have retained at least 75 % of its original breaking load; its breaking load should
not in any event be less than 14 700 N (1500 kgf) (3300 1bf).

4.3.4 Resistance to light

4.3.4.1 A test piece is cut from the same webbing from which test pieces were cut for the assessment of
breaking load in accordance with clause 4.2.

4.3.4.2 The test piece is exposed to the light from a carbon arc in accordance with clause 7.4 for a period
of 100 hours after which it is subjected to the breaking load test.

4.3.43 The webbing should have retained at least 75 % of its original breaking load; its breaking load should
not in any event be less than 14 700 N (1500 kgf) (3300 1bf).

5. REQUIREMENTS FOR BUCKLES AND ATTACHMENT FITTINGS
5.1  Strength

5.1.1 All buckles and metal parts should comply with the appropriate test and other requirements applicable
to them in the complete assembly. After being subjected to such tests, buckles should function satisfactorily.

5.1.2 The securing buckle should not break, seriously distort or disrupt under a load of less than 9800 N (1000 kgf)
(2200 Ibf).

. 5.1.3 The securing buckle should be capable of withstanding repeated operations and should be operated 5000
times before the assembly is tested statically in accordance with clause 6.2.
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5.2 Design

5.2.1 The size and shape of the securing buckle should not be such as to cause undue pressure or injury to the
wearer in an accident, and no width of the buckle should be less than the width of the strap wherever it is
in contact with the wearer.

5.2.2 The securing buckle and any release device should not permit partial engagement that would allow it to
open inopportunely. The buckle or other release device should be of the quick-release type.

5.3  Finish
5.3.1 All parts should be free from burrs and sharp edges.

5.3.2 All metal parts should be resistant to corrosion and, when tested in accordance with clause 7.3, no part
should show significant signs of corrosion.

6. REQUIREMENTS FOR ASSEMBLY

6.1 Dynamic test

A dynamic test will be added later.

6.2  Static test

(Assembly workingload)

6.2.1 After operating the securing buckle in accordance with clause §.1.3, the static test is applied in accordance
with clause 7.2 using a test load of/17.640 N (1800 kgf) (4000 Ibf). On completion of the test, apart from
permanent stretching of the webbing no part of the assembly should show failure, or fracture of the
anchorage shackle or shackles, or shear.pins etc.; but on visual inspection very minor defects unlikely to
affect the functioning of the assembly in normal use may, be considered acceptable.

6.2.2 Any partial failure of the stitching should be checked by a repeat test on the same assembly. If the stitching
does not then fail completely it should be accepted.

6.3 . Maximum horizontal displacement

When tested in accordance with clause 6.2 the maximum forward displacement of the dummy during the
application of the test load should not exceed 200 mm (8 in) at the lap for lap belts, and 300 mm (12 in)
at chest level for all other assemblies.

6.4  Energy absorption

6.4.1 When it is not known whether the webbing is suitable for seat belts, a stress/strain curve on the assembly
should be ascertained to confirm its suitability. This determination may be made on the static test apparatus
when the initial load of the trolley should be 980 N (100 kgf) (220 1bf) and after the application of a load
of 17 640 N (1800 kgf) (4000 Ibf) it should be reduced to 980 N.

6.4.2 For all designs of assemblies the energy absorption derived from this curve should be not less than 800 N-m
(80 kgf-m) (530 ft-ibf) at a load of 17 640 N (1800 kgf) (4000 1bf) and the irreversible proportionate energy
should be not less than 50 %.

6.5 Slipping of webbing

During the application of the static test in clause 6.2, the total amount of slipping of the webbing through the
buckles or adjusting devices is measured. This should not exceed 25 mm (1 in) for each buckle or adjusting
device. The total amount of slipping in the assembly should not exceed 50 mm (2 in).
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