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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmentab—h—Haisor—with—SO—alse—take—part—in—the—work—SO—collaborates—slosely—with the

T O—toico— SO oOTTtoy

Internationall Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tgdsk of technical committees is to prepare International Standards. Draft International Standards
adopted by |the technical committees are circulated to the member bodies for voting.\ Publication as an
Internationall Standard requires approval by at least 75 % of the member bodies casting a-vote.

Attention is grawn to the possibility that some of the elements of this document¢may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 3776-3 |was prepared by Technical Committee ISO/TC 23, Tractors'and machinery for agriculture and
forestry, Suhcommittee SC 2, Common tests.

ISO 3776 cgnsists of the following parts, under the general title Tractors and machinery for agriculture —|Seat
belts:

— Part 1: Anchorage location requirements
— Part 2: Anchorage strength requirements

— Part 3: Requirements for assemblies
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Tractors and machinery for agriculture — Seat belts —

Part 3:
Requirements for assemblies

1 BScope

This|part of ISO 3776 specifies the requirements for pelvic restraint (seat) belt assémblies intended to be used
by the operators of agricultural tractors and self-propelled machinery.

NOTE Seat belt assemblies that meet the requirements of UNECE R16:2000,/Clause 6, but excludipng 6.4 of that
regulption, or seat belt assemblies complying with the requirements of SAEJ386 are deemed to comply with the
requirements of this part of ISO 3776.

2 Normative references

The |following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of thg referenced
docyment (including any amendments) applies.

ISO B411, Earth-moving machinery — Physieal dimensions of operators and minimum opegrator space
enveglope

ISO B776-1, Tractors and machinery for-agriculture — Seat belts — Part 1: Anchorage location requirements
ISO B776-2:2007, Tractors and ‘Ynachinery for agriculture — Seat belts — Part 2: Anchorgge strength
requjrements

ASTM B117, Standard Practice for Operating Salt Spray (Fog) Apparatus

ASTM D756:1993 Practice for Determination of Weight and Shape Changes of Plastics Under|Accelerated
Servjce Conditions

3 [Terms and definitions

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

31

anchorage

provision to transfer forces applied to the seat belt assembly to the structure of the tractor or the machine

[ISO

3.2
cree

3776-2]

p

amount of unintentional lengthening of the seat belt assembly loop during use caused by motion of the
machine, seat and seat-belted occupant

© 1SO 2009 — All rights reserved
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3.3
hardware
any metal or rigid plastic part of the restraint system

3.31
buckle and latch plate
quick release connector which fastens the belt assembly into a loop

3.3.2
attachment hardware
all load-bearing devices designed for securing the webbing portion of a seat belt assembly to a tractor or

agricultural grachime structure orinmtermediate structuratcomporentinctoding bt ot timmitedtoTetractors) end

fittings, boltd, studs, nuts or other attachment means, but not including those components permanently.fixed to
the tractor of agricultural machine

NOTE

flthe seat belt is attached to the seat, the seat is not considered to be attachment hardware.

3.3.3
adjustment|hardware
mechanismg designed for adjusting the belt assembly to fit the user, including such devices that mgy be
integral with|a buckle, attachment mechanism, or retractor

3.4
loop
complete sept belt assembly as it would be installed around the seat o¢cupant

3.5
polyester yarn
yarn spun frpm polyethylene terephthalate

3.6
retractor
device for stpring all or part of the strap material offa‘seat belt assembly

3.7

roping
tendency of|a piece of material to twist_upon itself or roll up transversely, remaining in the form of a|rope
instead of stpying in its original strap form

3.8
seat belt assembly
belt, including any buckl€2length adjustor, retractor, and means for securing to an anchorage, that fagtens
across the pglvic area.toprovide pelvic restraint during operation and roll-over conditions

[ISO 3776-2

4 Requirements

41 General

411 Single occupancy

A seat belt assembly shall be designed for use by only one person and at any one time.
41.2 Release

A seat belt assembly shall be provided with a buckle or latch readily accessible to the occupant, and designed
to provide easy and rapid release of the assembly with a single motion. It shall also be capable of being

2 © 1SO 2009 — All rights reserved
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released with either hand, bare or gloved. The buckle shall be designed to minimize the possibility of
accidental release due to operator movement, inertia or external forces. Additionally, the buckle shall be in
accordance with 4.3 and 4.4.

4.1.3 Adjustment
The seat belt shall be self-adjusting or readily adjustable by a means within easy reach of the seat occupant.

Adjustment to a snug condition shall accommodate in all operating positions an operator in at least the 5t to
95th percentile as defined in 1ISO 3411.

41. Creep

4.1.41 General

Twolseat belt assemblies of the same part number with adjusting devices shall be tested in accprdance with
4.1.4.2 and 4.1.4.3.

The preep shall not exceed 25 mm for each adjusting device in the assembly.

The pum of creep amounts for all adjusting devices in the belt assembly shall'not exceed 40 mm.

41.4.2 Conditions
Two| seat belt assemblies of the same part number shall ‘be conditioned for 24 h at a temperature of

(20 4 5) °C and (65 £ 5) % relative humidity. The test shall be.conducted at a temperature betwegn 15 °C and
30 °C. The test apparatus shall conform to that shown in Figure 1 for tests 1 and 2.

4143 Test procedure

Before starting the tests, complete 20 cycles of'the reciprocating motion described in ¢) to removd initial slack.
MarK the force-bearing strap material at each-adjuster in preparation for measuring creep.

a) Mount the belts as shown in Figure-1 for tests 1 and 2.

b) RApply a 5 kg mass to the lowerend of each belt assembly. If there is a free end serving as a feserve strap,
t shall not be fastened oriclipped to the section subjected to the 5 kg mass.

c) Apply a reciprocating=rotion total amplitude of (300 + 20) mm to the top end of each belt ass¢mbly.

d) Ensure that the'strap in the slack position maintains contact with the full length of the body pplock on the
est bench.

e) [Guide-the 5 kg mass vertically so as to prevent swaying of the mass and twisting of the belt during testing.
The“attachment shall be fixed to the 5 kg mass in the same manner as in the tractor or agricultural
machine.

f) Complete 1 000 cycles at a frequency of 0,5 Hz at the reciprocation motion of (300 £ 20) mm. The 5 kg
mass shall be applied only during the time corresponding to a shift of (100 + 12) mm of each half cycle.
See Figure 1.

g) Measure the distance the strap material has moved at each adjusting device.

© 1SO 2009 — All rights reserved 3
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Dimensions in millimetres
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Test 1 — Body block Test 2 — Straight pull
Key
1 start posjtion 7~~ arc of travel — 30 cycles minimum
2  mass gu|de 8 steel surface
3 maximum travel point 2 9 travel of point 1
4  taut posifion 10 point 1 (start position)
5  point 2 (gtart position) 11 attachment to oscillating device
6  buckle agsembly 12 fixed surface

Figure 1 — Creep test apparatus

4.1.5 Breaking strength

4151 Test procedure
All the comp[znents of three seat belt assemblies shallbetested. |

a) Adjust the pelvic restraint between seat belt anchorages to a length between 914 mm and 1 219 mm, or
as near to this length as possible if the design of the pelvic restraint does not permit its adjustment to this
length. An automatic locking or emergency locking retractor, when included in a seat belt assembly, shall
be locked at the start of the test with a tension in the strapping slightly in excess of the retractile force, in
order to keep the retractor locked.

b) Orientate the attachment hardware to the strapping as specified in €) below and as shown in Figure 2.

c) Apply a tensile force of (11,1 +0,1) kN to the components in any convenient manner: the extension
between anchorages under this force shall not increase by more than 500 mm.

4 © 1SO 2009 — All rights reserved
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d) Reduce the tensile force. The buckle release force shall be in accordance with 4.4.3.

e) Attach the attachment hardware furnished with the seat belt assembly to the anchorage bar. The
attaching bolt, with the listed exceptions, shall be parallel to or at an angle of 45° or 90° to the strapping,
whichever results in the greatest angle between strapping and attachment hardware. Eye bolts shall be
vertical, and the attaching bolts of a seat belt assembly designed for use in specific models of machines
shall be installed to produce the maximum angle in use indicated by the installation instructions.

41.5.2 Acceptance condition

The complete seat belt assembly, including strapping, straps, buckles, adjustment and attachment hardware
and fetractors, shall withstand a tensile force of not less than 11,1 kN — i.e. each structural component of the
assembly shall withstand a force of 11,1 kN when tested by the procedure of 4.1.5.1.

2\ 6 5
I 45
|

Ay

S LS // |
9 A 9 &4
Key
1 esting machine 6  swivel plate
2  webbing 7  buckle
3 hnchorage bar 8  rigid adapter
4 pxample attachment 9  angle bracket
5 Epace washer

Figure 2 — Loop force testing machine

4.1.4 Marking (labelling)

Each _conformant seat belt assembly and/or section of the seat belt assembly shall be permanently and legibly
labelled with the following:

— reference to this part of ISO 3776 (i.e. “ISO 3776-3:2009");
— year of manufacture;
— model or style number;

— name or trademark of the manufacturer or importer.

© 1SO 2009 — All rights reserved 5
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4.1.7 Usage and maintenance instructions

When packaged separately, seat belt assemblies shall be accompanied by written instructions for

a) installation, including the proper manner of threading the strap into the attachment hardware when
threadable hardware is supplied,

b) correct wearing of the installed assembly, and

c) proper maintenance (including cleaning procedures) and periodic inspection for wear or damage.

4.2 Strap material requirements
4.21 Matdrial
The strap mpterial shall have resistance to mild acids, alkalies, mildew, aging, moisture and‘sunlight equ

or better tha

4.2.2 Stiffness

In order to

4.2.3 Colour

Preferred cglours are those recommended by the strap material manufacturer as being less sensiti
ultraviolet ralys.

424 Width

The strap m

4.2.5 Ends

The ends shall be protected or treated-to prevent unravelling and shall not pull out of the adjustment hard

at maximum

4.2.6 Stre

Condition th

h that of untreated polyester yarn.

hterial shall not be less than 46 mmrin'width when measured under a no-force condition.

size adjustment.

gth — Test procedure

ee specimens for at least 24 h in an atmosphere having a relative humidity between 48 %

al to

minimize roping, the strap material shall be woven and/or treated to produce stiffness in the
transverse direction. The stiffness shall be effective for the usable life of the‘strap. The strap shall be flg
in the longitydinal direction to permit adjustment at —40 °C.

xible

e to

ware

and

67 % and a| temperature of (23 + 2) °C. After conditioning, the new material shall have a tensile breaking

strength of
in the rang
machine at {

ot less'than 26 700 N. The testing machine shall be verified to have an error of not more tharj

1%
f the

of-the tensile strength of the strap material. The distance between centres of the grips 0

rips,

stretch the strap material continuously at a uniform rate to failure. The rate of grip separation shall be
50 mm/min to 100 mm/min. Each failure force value shall be not less than the 26 700 N tensile breaking
strength requirement.

4.2.7 Elongation

Elongation shall not exceed 20 % at 11 100 N when measured for strap material breaking strength in
accordance with 4.2.6.

6 © 1SO 2009 — All rights reserved
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8 Abrasion — Test procedure

The strap material from three seat belt assemblies shall be tested for resistance to abrasion by rubbing over

the
a)

b)

Key

o O WN -

o

hexagon bar prescribed in Figure 3 as follows.

Mount the strap material in the apparatus shown schematically in Figure 3.

Attach one end of the strap material to a (2,3 + 0,05) kg mass. Pass the strap material over the new
abrading edges of the hexagon bar and attach the other end to an oscillating drum having a stroke of
330 mm. Suitable guides shall be used to prevent movement of the strap material along the axis of the

hexagonal bar.

Cause the drum to oscillate for 5000 strokes (or 2500 cycles) at a rate of (607*2
or (30 £ 1) cycles/min].

Condition and test the abraded strap material for breaking strength in accordance-with 4.2.6.
value for the breaking strength determined on abraded specimens shall be not less than 20 (
s5trength.

Dimensiong

trap material
mass

hex rod @
Hrum

Crank

crank arm

strokes/min

The median
00 N tensile

in millimetres

Steel, Rockwell hardness B-97 to B-101, cold drawn finish, size (6,35 + 0,1) mm, radius on edges 0,5 + 0,1.

Figure 3 — Abrasion test for strap material

© 1SO 2009 — All rights reserved
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4.3 Hardware requirements

4.31

4311

General

Hardware

All hardware which under normal usage will come into contact with an occupant, the occupant's clothing or the
seat belt assembly webbing shall be free from burrs and sharp edges, and shall be designed and/or located in
the assembly so that the possibility of injury to the occupant is minimized.

431.2 Bpckltereteasemechanism

The buckle felease mechanism shall be designed to minimize the possibility of inadvertent releasé. A blickle

with the rele@se mechanism in the normal position shall have only one opening into which the Jatch platg can

be inserted, Jocated on the end of the buckle designed to receive and latch the latch plate.

4.3.2 Corrpsion resistance

4.3.21 Test method

Three seat Helt assemblies shall be submitted to the ASTM B117 salt spray tést, for a duration of

a) 50 h for all attachment hardware at or near the floor, consisting of two periods of 24 h exposure tg salt
spray each followed by 1 h drying,

b) 25 h fon all other hardware, consisting of one period of 24 h of exposure to salt spray followed by 1 h
drying.

The test neg¢d not be performed on attachment hardware made from corrosion-resistant steel containing at

least 11,5 % chromium.

In the salt spray chamber, orientate the parts from the three assemblies differently, at those orientations most

likely to develop corrosion on the larger areas. At the end of the 1 h drying interval at the conclusion of the test,

wash the seft belt assembly thoroughly with\tap water to completely remove the salt.

After drying for at least 24 h under ambient laboratory conditions, examine:

— attachment hardware for ferrous corrosion on significant surfaces, i.e. surfaces that can be contacted|by a
sphere 19 mm in diameter;

— other hardware for ferrous and nonferrous corrosion that could be transferred either directly or by means
of the webbing t0.a person or his or her clothing during use of a seat belt assembly that incorporated the
hardware.

4.3.2.2 Akceptance conditions

The attachment hardware of a seat belt assembly subjected to the test given in 4.3.2.1 shall be free of ferrous

corrosion on

significant surfaces, except for permissible ferrous corrosion at peripheral edges.

The surfaces of seat belt assembly buckles and metallic parts other than those of the attachment hardware
shall be free of ferrous or nonferrous corrosion that can be transferred either directly or by means of webbing
to the occupant or his or her clothing.

© 1SO 2009 — All rights reserved
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4.3.3 Temperature resistance

Subject three seat belt assemblies having plastic or non-metallic hardware to the conditions prescribed in
ASTM D756:1993, procedure D. The dimension and weight measurements shall be omitted. Buckles shall be
unlatched during conditioning. After conditioning, the hardware parts shall be used for all applicable assembly
tests. When subjected to these conditions, the plastic or other non-metallic hardware parts of a seat belt
assembly shall not deteriorate in any manner that could cause the seat belt assembly to operate improperly or
fail to comply with the requirements of 4.1.2, 4.1.3, and 4.1.4.

4.3.4 Attachment hardware

4.3.41 Design

The |attachment hardware shall be designed to prevent attaching bolts and other parts” frolm becoming
inadyertently disengaged from the tractor or agricultural machine.

Attaghing bolts shall be as specified in ISO 3776-1.

4342 Strength

Attaghing (mounting) bolts shall be tested in accordance with ISO 3776-2 and shall withstanf the forces
spedified therein.

End [fittings (mounting brackets) shall be tested on equipment similar to that shown in Figurd 3 and shall
withgtand a tensile force of 11 100 N. During testing, the attaching bolts shall be parallel to or a{ an angle of

45° or 90° to the strap material, whichever results in an afgle nearest to 90° between the strap material and
the gnd fitting, excepting eye bolts, which shall be mounted vertically.

4.3.5 Adjustment hardware

Any gadjustment shall be capable of being made with gloved hands.

4.3.4 Retractors

Retractors shall meet the seatbelt assembly strength requirements of 4.1.5. When a locking retractor is
included in a seat belt assembly, it shall be locked at the start of the assembly strength test] A seat belt
assembly utilizing a non-locking retractor shall have the strap material fully extended from the refractor at the
start|of the assembly stréngth test.

4.4 | Additionalrequirements for buckles
4.4.1 Bucklecompression

4411 Procedure

The buckle of the seat belt assembly shall be subjected to a compressive force of (1 780 + 90) N applied
— anywhere on the longitudinal centreline of the buckle, and

— anywhere along lines at approximately 60° to this centreline, with the point of intersection of these lines
centred over the release mechanism.

Apply the force through a cylindrical bar 19 mm in diameter, at least 100 mm long, and curved to a radius of

150 mm (see Figure 4). Place the bar with its longitudinal centreline directly above the lines through the
longitudinal centreline of the buckle and at 60° to it.

© 1SO 2009 — All rights reserved 9
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Buckles from these seat belt assemblies shall be tested as follows:

a) assemble the buckle and latch plate and apply a tensile force of (333 £ 22) N to the connected assembly
during the application of the compressive force;

b) disengage the latch plate from the buckle and again apply the compressive force to the buckle.

441.2 Acceptance condition

After removal of the compressive force, the buckle shall be operable and meet the applicable acceptance
criteria of 4.4.2 and 4.4.3.

Dimensions in-milliffetres

A

08 A/

Figure 4 — Buckle compression

4.4.2 Bucklelatch operation

4421 Procedure

The buckles from three seat belt assemblies shall be fully latched with their latch plates and unlatched at least
10 times.

Then each buckle, with the latch plate withdrawn from the buckle, shall be clamped or firmly held against a
solid surface so as to permit normal movement of the buckle parts without movement of the buckle assembly.
Move the release mechanism 200 times through the maximum possible travel against its stop with a force of
(133 +£13) N and at a rate not exceeding 30 cycles/min, while actuating the mechanism in a manner that
simulates actual usage.
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