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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriamee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this documenbt may be the
ent rights. ISO shall not be held responsible for identifying any or all suchpatent rightg
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation of the voluntary nature of standardsythe meaning of ISO specific

[1d Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see wy
foreword.html.
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technically revised.
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5 document was prepared by Technical Committee ISO/TC 23, Tractors and machinery for
forestry, Subcommittee SC 2, Common tests

5 third edition cancels and replaces. the second edition (ISO 12003-1:2008), which

main changes compared to the previous edition are as follows:

the main title has been\changed, referencing type of tractor, from “Agricultural ay
tractors” to “Tractors.for agriculture and forestry”;

seat anchorage testprocedures of OECD in ISO 12003 have been added as optional testij
ergonomic folding ROPS test procedures of OECD in ISO 12003 have been added as optio
definitions'for unballasted mass, plane, track width, maximum permissible mass have b

tractor mass limits for unballasted tractor has been specified;
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reference mass limits have been added;
tractor lashings method of lashing has been changed;

seat position during test has been updated to include seats with adjustable backrest;

clearance zone has been updated for clarity and information for reversible seat has been added;

“«__n

Figure 17 has been updated to be harmonize with OECD Code 6; specifically, a new key “g” has been

added to indicate failure at any stage when load drops below 0,8F . .;

cold weather embrittlement test has been added;
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— reversible seat operator seat zones and formulae have been updated to be harmonized with OECD
Code 6;

— non-continuous rolling test methods has been added.
Alist of all parts in the ISO 12003 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Testing of roll-over protective structures (ROPS) for narrow tractors for agriculture and forestry

intends to minimize the likelihood of driver injury resulting from accidental overturn
normal operation (e.g. field work) of the tractor. The strength of the front-mounted ROPS i

ing during
s tested by

applying either static or dynamic (impact) loads to simulate actual loads which may be imposed on the

front-mounted ROPS when the tractor overturns either to the rear or to the side without fr

ee fall. The

tests allow observations to be made on the strength of the front-mounted ROPS and the attachment
brackets to the tractor and also of the tractor parts that may be affected by the load 1mposed on the

effarts of front-mounted roll -over protectlve structure de51gned to fold

Tests made using special rigs are intended to simulate such loads as are imposed)'eh a
strycture, when the tractor overturns. These tests enable observations to be made.on the
the[protective structure and any brackets attaching it to the tractor and any parts of the trg
trasmit the test load.

Profision is made to cover both tractors with the conventional forward-facing driving pad
and those with a reversible driving position, which is in agreement with'the relevant OEC
praftice (see Reference [4]). For tractors with a reversible driving position, a clearance zong
to be the combined clearance zones for the two driving positions.

It i$ recognized that there can be designs of tractors, sueh.as lawn-mowers, and certa
machines such as forwarders, for which this document is not'appropriate.

NOTE For regular tractors, see ISO 3463[2] (dynamic test) and 1SO 5700[3] (static test).

and folding

protective
btrength of
ctor which

sition only
D test code
e is defined

n forestry

© IS0 2021 - All rights reserved

vii


https://standardsiso.com/api/?name=fa1a86c8ddbebb1a3985e87383fcf8f4



https://standardsiso.com/api/?name=fa1a86c8ddbebb1a3985e87383fcf8f4

INTERNATIONAL STANDARD
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Tractors for agriculture and forestry — Roll-over
protective structures on narrow tractors —

Part 1:
Front-mounted ROPS

Thi
pro
acc
and

Thi
effa

2

The
con
und

ISO

Scope

5 document specifies procedures for both the static and dynamic strength. testing ¢
Lective structures (ROPS) front-mounted on narrow tractors. It defines_the’ clearanct
eptance conditions for rigid or tiltable, front, two-post ROPS, including any-associated re
is applicable to tractors so equipped having the following characteristics:

a ground clearance of not more than 600 mm beneath the lowestpoints of the front- an
housings (not considering lower points on the axle differential);

NOTE It is understood that the axle mounted with the\wider tyres is set at a track width
than 1 150 mm. Tyre track width is adjustable so that the-outer edges of the narrower tyres d
beyond the outer edges of the tyres of the other axle, Where the two axles are fitted with rims
the same size, the fixed or adjustable track width of<the two axles is less than 1 150 mm.

a mass greater than 400 kg but less than 3.500 kg, unballasted, including the ROPS and {
largest size recommended by the manufacturer;

fitted with roll-over protective struetures of the dual-pillar type mounted only in f
seat index point (SIP) and characteérised by a reduced clearance zone attributable to
silhouette.

5 document also specifies optional testing procedures for both seat anchorage points :
rts of front-mounted RQPS designed to fold.

Normative references

following decuments are referred to in the text in such a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 4
ated references, the latest edition of the referenced document (including any amendmen

630-1, Structural steels — Part 1: General technical delivery conditions for hot-rolled produ

a fixed or adjustable minimum track width of one of the two'axles of less than 1 150 mnj;

f roll-over
e zone and
hr fixtures,

d rear-axle

)

of not more
not extend
hnd tyres of

yres of the

ront of the
the tractor

ind folding

bir content
pplies. For
[s) applies.

cts

ISO 630-2, Structural steels — Part 2: Technical delivery conditions for structural steels for general
purposes

ISO 630-3, Structural steels — Part 3: Technical delivery conditions for fine-grain structural steels

[SO 630-4, Structural steels — Part 4: Technical delivery conditions for high yield strength quenched and

tem

ISO

pered structural steel plates and wide flats

2408, Steel wire ropes — Requirements

ISO 3776-2, Tractors and machinery for agriculture — Seat belts — Part 2: Anchorage strength
requirements

© IS0 2021 - All rights reserved
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[SO 5353, Earth-moving machinery, and tractors and machinery for agriculture and forestry — Seat index

point
[SO 12934,
[SO 13854:

ISO 80000-

Tractors and machinery for agriculture and forestry — Basic types — Vocabulary
2017, Safety of machinery — Minimum gaps to avoid crushing of parts of the human body

1, Quantities and units — Part 1: General

ASTM A370, Standard Test Methods and Definitions for Mechanical Testing of Steel Products

ASAED S3

3 _Soil Cone Penetrometer

ASAEY EP]

3 Terms and definitions

For the pu
ISO and IE
ISO On

IEC El¢

31
roll-over |
ROPS
framework
resulting f

Note 1 to e
envelope of]
structure tg

tractor in afp overturned position.

3.2

front-mounted ROPS

two-post
reduced clg

Note 1 to enftry: Compare with-fear-mounted ROPS described in ISO 12003-2.

3.3
unballaste
mass of th
with cladd
use

42, Procedures for Using and Reporting Data Obtained with the Soil Cone Penetrometef

poses of this document, the terms and definitions given in ISO 12934 andthe following ap
[ maintain terminological databases for use in standardization at the following addresse

line browsing platform: available at https://www.iso.org/obp

ctropedia: available at https://www.electropedia.org/

rotective structure

protecting drivers of agricultural tractors, which minimizes the likelihood of driver in
'om accidental overturning during normal field'work

ntry: The ROPS is characterized by the prevision of space for a clearance zone, either inside
the structure or within a space bounded“by a series of straight lines from the outer edges of
any part of the tractor that might come,into contact with the ground; it is capable of supporting

pll-over protective structure (3.1) mounted on the tractor in front of the driver and wi
Parance zone

bd mass
b tractor®in working order with tanks and radiators full, roll-over protective structure (|
ngdnd any track equipment or additional front-wheel drive components required for nor

ply.

122]

ury

the
the
the

th a

3.1)
mal

Note 1 to entry: Not included are the operator, optional ballast weights, additional wheel equipment, special
equipment and loads.

[SOURCE: I
3.4

S0 5700:2013, 3.2]

maximum permissible mass

mmax

maximum mass of the tractor stated by the manufacturer to be technically permissible and declared on

the vehicle

’s identification plate and/or in the operator’s handbook

1) American Society of Agricultural Engineers, now known as American Society of Agricultural and Biological

Engineers.

2
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reference mass

my

mass, not less than the maximum unballasted mass (3.3), selected by the manufacturer for calculation
of loading energies and forces to be applied in the tests

3.6

mass ratio

m

ratio of

3.7
refq
ver
stegq

Not

3.8

brence plane
ical plane, generally longitudinal to the tractor and passing through the\seat index po
ring-wheel centre

lon

sy
ver

Not
outd
whe
Not
Not
Not

[SO

mexiian longitudinal plane

pitudinal median plane

metric longitudinal plane
ical plane Y passing through the mid-points of AB, perpendicular to AB, A and B being sy

for each wheel, the vertical plane passing through'its axis cuts the mid-plane of the wheg
a straight line A which meets the supporting.surface of the vehicle at one point, and

A and B are two points thus defined which correspond to two wheels, both of which
steering or powered wheels, situated‘tespectively at the two ends of the same real or
axle.

r edge of the other, the straightiline A is, in this particular case, the intersection of the mid-plan
els and the vertical plane passing through the axis of the axle pin.

b 2 to entry: Adapted from-ISO 612:1978, Clause 501,

nt and the

e 1 to entry: Normally, this reference plane coincides with the longitudinalmedian plane of the trfactor.

ch that

| following

are either
imaginary

e 1 to entry: The mid-plane of the ddal wheels being equidistant from the inner edge of one wheel and the

b of the dual

e 3 to entry: The lengitudinal median plane may also be applied to track-laying tractors.
e 4 to entry: See-Figure 1.
JRCE: 1S0,5700:2013, 3.8]
(Y)
(A) (A)
=J =J
A B

Figure 1 — Longitudinal median plane
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3.9

track

tread

distance at ground level between two vertical planes passing through the centreline of ground contact
of the tires parallel to the longitudinal median plane (3.8) of the tractor with the wheels in the straight-
ahead position

Note 1 to entry: In the case of dual wheels, it is the distance at ground level between two planes passing through
the centreline of the dual wheels. In the case of track-laying tractors, it is the distance between the two vertical
planes passing through the centreline of ground contact of the tracks.

Note 2 to erftry: See Figure Z.
[SOURCE: ISO 789-13:2018, 3.3]

Key
1 wheel hase
2 track

3 track (dual wheels)
Figure 2.— Track and wheelbase of wheeled tractor

3.10
wheelbas¢
distance at ground‘level between two vertical planes passing through the centres of the front wheels
and the regr wheels with tractor and wheels in the same straight-ahead position

Note 1 to entry)See Figure 2.
[SOURCE: ISO 789-13:2018, 3.2]

3.11

rear fixture

component such as the rear tyre (measured at its specified smallest diameter), mudguard or other rigid
tractor components, or all of these, or a supplementary fixture of requisite width, height and strength
installed behind the driver's seat, which completes the front-mounted ROPS' (3.2) clearance zone for
strength testing

3.12
horizontal loading test
application of a horizontal load to the rear, front and side of the roll-over protective structure (3.1)

4 © IS0 2021 - All rights reserved
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3.13

crushing test

application of a vertical static load through a beam placed laterally across the uppermost members of
the front-mounted ROPS (3.2)

3.14
impact test
application of a dynamic load produced by a block acting as a pendulum

3.15
foldable ROPS
twd-post roll-over protective structure (3.1) with hand raising/lowering directly managed by the

agriicultural tractor
selffpropelled agricultural vehicle having at least two axles and wheels, or endless tracks, garticularly
desjgned to pull agricultural trailers and pull, push, carry and operate implements used for agricultural
wotk (including forestry work), which may be provided with a detachable loading platform

Not¢ 1 to entry: The agricultural vehicle has a maximum design speed of ot less than 6 km/h pnd may be
equlpped with one or more seats.

[SOPRCE: ISO 12934:2013, 3.1]

3.1

autpmated foldable ROPS

fromt mounted dual pillar protective structure with full assisted raising/lowering operations
31

portion of the ROPSand/or additional handle fitted to the ROPS where the operator is allowgd to carry

3.22
accessible zone
volume where a standing operator can apply a force in order to raise/lower the ROPS

3.23

pinching

dangerous point where parts move in relation to each other or to fixed parts in such a way as may cause
persons or certain parts of their bodies to be pinched

© IS0 2021 - All rights reserved 5
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3.24

shear

dangerous point where parts move along each other or along other parts in such a way as may cause
persons or certain parts of their bodies to be pinched or shorn

3.25
static friction
force that resists initiation of movement of one surface sliding over another surface

Note 1 to entry: The force required to initiate movement is equal to that which resists initiation of movement.

[SOURCE: [SO 1535971999, 3°Z]

3.26

dynamic friction

force that ffesists maintained sliding of one surface over another surface

Note 1 to enftry: The force required to maintain sliding is equal to that which resists the maintenance of slidipg.

[SOURCE: ISO 15359:1999, 3.4, modified — The original term was "kinetic friction".]

4 Symbols

For the purposes of this document, the symbols in Table 1 apply.

Table 1 — Symbols

Symbol Description Unit
a Ratio of permanent deflection to elastic deflection measured at the point of impact| mm/mjm
during the dynamic tests
ay Half of the horizontal seat adjustment mm
a, Half of the vertical seat adjustment mm
B Minimum overall width of the trdctor mm
By Maximum outer width of the front-mounted ROPS mm
D Deflection of the front-mounted ROPS at the point of impact (dynamic tests) or at the mm
point of, and in line with, the load application (static test)
D, Permanent deformation mm
D, Elastic deformation mm
D Deflection oficalculated energy required mm
E; Strain energy absorbed; area under F-D curve ]
Ey Energy:to be absorbed during horizontal loading ]
Ejq Energy to be absorbed during side loading ]
F Static load force N
F; Force applied to the rear fixture N
F Loading force for the calculated energy required N
Fax Maximum static load force occurring during loading, with the exception of overload N
F, Vertical crushing force N
H Falling height of the pendulum block mm
I Moment of inertia about rear axle, whatever the mass of the rear wheels may be kg-m?
L Tractor reference wheelbase mm
m Tractor unballasted mass (see 3.3) kg
m, Reference mass (see 3.5) kg
NOTE See Annex D for characteristic tractor data symbols used in the calculation of non-continuous rolling.

6 © IS0 2021 - All rights reserved
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Table 1 (continued)
Symbol Description Unit
M ppax Tractor maximum permissible mass kg
m, Mass ratio of the maximum permissible mass (m,,,,) to the reference mass (m,) (see 3.6) | Kg/kg

NOTE See AnnexD for characteristic tractor data symbols used in the calculation of non-continuous rolling.

5 Test apparatus and equipment

5.1 Apparatus for both dynamic and static testing

5.1/1 Clearance zone framework

Megqns to prove that the clearance zone has not been entered during the test: a measuring rig gonforming

with Figures 11 and 12 may be used.

5.1/2 Apparatus for crushing tests

The crushing tests shall be carried out by means of the elements described in 5.1.2.1 to 5.1.2.3.

5.12.1 Means to apply downward force on the front-mounted ROPS, such as that shown In Figure 3,
including a stiff beam with a width of 250 mm.

5.1]2.2 Equipment to measure total vertical

force applied.

© IS0 2021 - All rights reserved
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5.1.2.3 Suitable axle supports, so that the tractor tyres do not bear the crushing force.

Key

1  univerg
2 hydrau
3  axle suj
4 stiff bed
a  Directi
5.1.3 Re

A rig to apply a force as shownin Figure 4.

/4

\4/1

~

v //W

$ N A ;
|~ AN
AN |~
- | N
N | L 2
|~ o S S AN
N i —
L~ | AN 1
J i @
[ o | I [ » ]

al pin joints
ic cylinder
bports

im

n of force.

Figure 3'— Crushing rig — Example

ar hard fixture test rig
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Key

5.2

5.2

Ap
the
sha
as S
geo
pro
blo

Thd

simulated ground line
supplementary (rear) fixture

Figure 4-— Test force direction

Apparatus for dynamic testing

1 Device to strike a blow-against the front-mounted ROPS

bndulum block with @mass of 2 000 kg shall be used. The pendulum block mass does
mass of the chains(y wire ropes. The maximum chain or wire rope mass shall be 100 kg
| be suspended from two chains or wire ropes from pivot points 6 m or more above gi
hown in Figure)5. The pendulum block centre of gravity shall be constant and coinci
metric centré. The pendulum block centre of gravity shall pass through the contact p
Lective structure. Means shall be provided for independently adjusting the height of the
k and the angle between the pendulum block and the supporting chains or wire ropes.

parallelepiped shall be connected to the system which pulls it backwards by an ins

hot include
. The block
ound level
He with its
oint of the
pendulum

antaneous

rel

dse mechnanism which 15350 designed and tocated as to enabie the penduium biock 1o 1

e released

without causing the parallelepiped to oscillate about its horizontal axis perpendicular to the pendulum's
plane of oscillation.

©IS
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Dimensions in millimetres

Key

1 attachment for release mechanism
2 height gdjustment

3 impactfface

4 hooks tp hold spare chain

5 pendulfim chains or wire ropes

a

Axis of pentre of gravity.

Figure 5 — Illustration of pendulum block

5.2.2 Pepdulum supports

The pendujum pivot points shall be rigidly fixed such that their displacement in any direction does|not
exceed 1 9 of the height of'fall.

5.2.3 Madans of lashing the tractor to the ground

5.2.3.1 Anchoring rails with the requisite track width and covering the necessary area for lashing|the
tractor sharl be rigidly attached to a non-yielding base beneath the pendulum.

5.2.3.2 The tractor shall be lashed to the rails by means of steel cable of construction Class 6 x 19,
Grade 1770, with nominal diameter 13 mm according to ISO 2408. There shall be two lashings on each
axle, one on each side of the median plane of the tractor. The lashings shall be anchored in the area
immediately below the pivot points and extending for approximately 9 m along the pendulum block axis
and approximately 1 800 mm to either side. The points of attachment of the lashings shall be sufficiently
long to have an angle of 30° between the ground and lashing. Details of the lashing means are given in
Figures 6,7 and 8.

The front and rear wheels are not required to be in line if this is more convenient for attaching
appropriate ropes.
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5.2.4 Wheel beam

A softwood beam, of cross-section 150 mm x 150 mm, to restrain the rear wheels when striking from
the front or rear, and to clamp against the side of the front and rear wheels when striking from the side,
as shown in Figures 6, 7 and 8. It may be necessary to use two beams if the outer sides of the front and
rear tyres are not in the same vertical plane.

5.2.5 Wheel prop

Prop to restrain the opposite rear wheel when striking from the side as shown in Figure 8. Its length
shalllbe 20 to 25 times its thickness and its width 2 to 3 times its thickness The prop shall then be
plaged against the rim of the most heavily loaded wheel opposite to the point of impact, pughed firmly
agajnst the rim and then fixed at its base.

1
1

A S

w . m

S

° : | ' h
N N N \ 3\
2

Key
1 [|lashing
2 |wheel beam
H |height offall of pendulum block centre of gravity
a =, / 100with a 20° maximum

A M L L lai £, 2 Yy 'y A o 1
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i
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N
1
1
i = s 7
¥ /\ 51 /
2
Key
1 lashing

2  wheel jeam

H height

a=m, /100, maximum 20°

12

f fall of pendulum block centre of gravity

Figure 7 — Lashingfor front impact test — Example
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for all test
le opposite

bed by the
b such that
iround and

t coincides

Key
1 [|lashing
2 |wheel beam
3 |wheel prop
H |height of fall of pendulum block centre of gravity
a | Chamfered.
b |Rounded to secure contact against rim.

Figure 8 — Lashing for side impact test — Example
5.2/6 Props and lashings for articulated tractors
The central pivot of an articulated tractor shall be supported and lashed down as appropriate
progedures. For the side impact test priocedure, the pivot shall also be propped from the sic
the [impact.
5.2{7 Tyre pressures and deflection
The tractor tyres shall not be liquid-ballasted and shall be inflated to the pressures prescr
tragtor manufacturer, forfield work. The lashings shall be tensioned in each particular cas
theltyres undergo addeflection equal to 12 % of the tyre wall height (distance between the g
thelowest point.of.the rim) before tensioning.
5.2/8 Device to measure elastic deflection
Deyiceto'measure elastic deflection, such as that shown in Figure 9, in a horizontal plane thg
with ‘the upper limiting surface of the clearance zone.

©IS
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Key

1 permarjent deflection

2 elastic fleflection

3 total (permanent + elastic) deflection

4 friction|collar

5 horizorjtal rod attached to ROPS

6  vertical support attached to tractor chassis

Figure 9 — Apparatus for measuring elastic deflection — Example

5.3 Apppratus for static testing

5.3.1 Magerial, equipment and attaehment means of ensuring that the tractor chassis is firmly fixed to
the ground| (and supported), indepéndently of the tyres.

5.3.2 Mepns of applying~a horizontal force to the front-mounted ROPS, confirming with |the
requirements of 5.3.2.1 t0\5.3.2.4.

5.3.2.1 It shall be.ensured that the load can be uniformly distributed normal to the direction of loadling
and along 4 beamyof length between 250 mm and 700 mm, in an exact multiple of 50 mm. The beam ghall
have a vertjcal face of 150 mm.

5.3.2.2 The edges of the beam in contact with the front-mounted ROPS shall be curved with a maximum
radius of 50 mm.

5.3.2.3 Universal joints, or the equivalent, shall be incorporated to ensure that the loading device does
not constrain the structure in rotation or translation in any direction other than the loading direction.

5.3.2.4 The pad shall be capable of being adjusted to any angle in relation to the load direction, in
order to be able to follow the angular variations of the structure's load-bearing surface as the structure
deflects.
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5.3.2.5 The direction of the force (deviation from horizontal and vertical) shall be:

at the start of test, under zero load: +2°;

— during test, under load: 10° above and 20° below the horizontal; these variations shall be kept to a
minimum.

5.3.2.6 Where the roll-over protective structure length, covered by the appropriate load-applying
beam, does not constitute a straight line normal to the direction of load application, the space shall be

packed so as to distribute the load over this length.

5.3

3 Equipment to measure force and deflection along the direction of application ofith

relgtive to the tractor chassis. To ensure accuracy, measurements shall be taken as contigueus

The
the

6

6.1
ind

6.2
Hov
orig
thai

6.3
to 1
mef

NO']
part
refe

6.4
the
recq

6.5
inte

6.6

measuring devices shall be located so as to record the force and deflection at the point of
line of, loading.

Preparation of tractor and ROPS for testing

ependent firm. In either case, a test is only valid for the model ofitractor on which it is carq

The protective structure shall be retested for each model of tractor to which it is t
Vever, entity may certify that the strength tests are also valid for tractor models derive
inal model by modifications to the engine, transmission and steering and front suspen
1 one protective structure may be tested for any ené-model of tractor.

The front-mounted ROPS shall be manufactured to production specifications and sh3
he appropriate tractor model chassis in.accordance with the manufacturer’s declared
hod to form "the assembly".

E A complete tractor is not required for the static procedure; however, the front-mounte

s of the tractor to which the front-mounted ROPS is attached represent an operating installati
rred to as the assembly.

This assembly shall be-secured to the bedplate so that the members connecting the as
bedplate do not deflect significantly in relation to the ROPS under loading. The assemb
ive any supportunder loading other than that due to the initial attachment.

rferenceiwith the ROPS during testing.

The assembly shall be supported and secured or modified so that all the test energy is a

The protective structure may be manufactured either by the tractor manufacturer

e force and
Fecordings.
, and along

or by an
ied out.

b be fitted.
d from the
sion. More

1 be fitted
httachment

d ROPS and
n hereafter

embly and
y shall not

A track width setting for the rear wheels, if present, shall be chosen such that there is no

r)sorbed by

the [roll*over protective structure and its attachment to the tractor rigid components.

6.7 Deflection of the chassis integral components is permissible during the ROPS test. Any members
that absorb energy during the ROPS test shall be noted in the test report.

6.8 All windows, panels and removable non-structural fittings shall be removed so that they do not
contribute to the strength of the ROPS.

In cases where it is possible to fix doors and windows open or possible to remove them during work,
they shall be either removed or fixed open for the test, so that they do not add to the strength of the
ROPS. It shall be noted whether, in this position, they would create a hazard for the driver in the event
of overturning.
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6.9 Any component of the tractor contributing to the strength of the protective structure, such as
mudguards, which has been reinforced by the manufacturer, shall be described and its measurements
given in the test report.

6.10 Where a “tandem” tractor (e.g. articulated tractor) is concerned, the mass of the standard version
of that part to which the ROPS is fitted shall be used

6.11 The ROPS shall be instrumented with the necessary equipment to obtain the required force

deflection data.

6.12 Com
the assemh
have been

7 ROPS

CAUTION
specified 1

7.1 Gen

7.1.1 Frd
stability te

71.2 Th

7.1.3 Th
manufactu
ballasted a

7.1.4 Th
as possible
from the n:

7.1.5 Al
correspong

7.1.6 Al

bonents which can create a hazard in the clearance zone shall also be fitted on the tractor
ly) so that they may be shown to fulfil requirements of the acceptance conditions of €laus
ulfilled.

deflection preliminary tests

— Take adequate protection to protect personnel during tests. Some of the tg
n this document involve the use of processes which can lead to6-ahazardous situati

eral requirements

nt-mounted ROPS may only be applied to tractors that$atisfactorily complete both the lat]
5t and the non-continuous rolling test described in this.clause.

b tractor shall be equipped with the front-mounted ROPS fitted in its upright position.

e tractor shall be equipped with tyres™having the greatest diameter indicated by
Fer and the smallest cross-section fortyres of that diameter. The tyres shall not be liq
hd shall be inflated to the pressure.recommended for field work.

b rear wheels shall be set to the narrowest track width; the front wheels shall be set as clo
to the same track width. Ifit'is possible to have two front track settings which differ eqy
irrowest rear track setting;-the wider of these two front track settings shall be selected.

the tractor's tanks shall be filled, or the liquids shall be replaced by an equivalent mass in
ling position.

attachments used in the series production shall be fixed to the tractor in the normal posit

7.2 Lat(1ral stability test

(or
p 12

psts
on.

eral

the

hid-

sely
ally

the

on.

7.2.1 The tractor, prepared as specified above, shall be placed on a horizontal plane so that the tractor
front-axle pivot point or, in the case of an articulated tractor, the horizontal pivot point between the two
axles can move freely.

7.2.2 Using ajack or a hoist, tilt the part of the tractor which is rigidly connected to the axle that bears
more than 50 % of the tractor's weight, while constantly measuring the angle of inclination. This angle
shall be at least 38° at the moment when the tractor is resting in a state of unstable equilibrium with the
wheels touching the ground. Perform the test once with the steering wheel turned to full right lock and
once with the steering wheel turned to full left lock.
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7.3 Non-continuous rolling test

7.3.1 General

This test is intended to demonstrate that the front-mounted ROPS, when fitted to the tractor, is capable
of preventing continuous rolling of the tractor in the event of a lateral overturn on a slope with a
gradient of 1 in 1,5. Two alternative procedures are provided to demonstrate non-continuous rolling
behaviour in 7.3.2 and 7.3.3. It is necessary to perform only one of these procedures.

7.3.2 Demonstration of non-continuous rolling behaviour by means of the overturning test

7.3{2.1 The overturning test shall be carried out on a test slope at least 4 m long (See Figure 10).
The surface shall be covered with an 18 cm layer of a material that, as measured if|accorflance with
ASAE S313 and ASAE EP542 relating to soil cone penetrometers, has a cone penetration index shown as

Formulae (1) and (2):

Acp =235 £ 20 (D
or

Bep=335+20 (2)
whére

Acp is the soil cone penetrometer with diameter26,27 mm;
Bcp is the soil cone penetrometer with diameter of 12,83 mm.

NOTE In the OECD Standard Code 6 and in~ASAE S313, the symbols for the cone penetration ipdices are A
and|B.

Dimensions in millimetres

Key

1 18 cm layer of material

Figure 10 — Rig for testing anti-roll properties

7.3.2.2 The tractor (prepared as described in 7.1) shall be tilted laterally with zero initial speed. For
this purpose, the tractor is placed at the start of the test slope in such a way that the wheels on the
downhill side rest on the slope and the tractor's median plane is parallel with the contour lines. After
striking the surface of the test slope, the tractor may lift itself from the surface by pivoting about the
upper corner of the front-mounted ROPS, but it shall not roll over. It shall fall back on the side which it
first struck.
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7.3.3 Demonstration of non-continuous rolling behaviour by calculation

Non-continuous rolling behaviour can also be demonstrated by conforming with the requirements of

Annex D.

8 ROPS deflection test procedures

8.1 General requirements

8.1.1 If
restarted.
8.1.2 No
tests.
8.1.3 Th
8.1.4 Ift
be blocked
8.1.5 Th
on the real

uring 4any test any part or the tractor restraining equipment bredks or moves, tne test Sild

repairs or adjustments to the tractor or front-mounted ROPS may be carried otit during

b tractor gearbox shall be in neutral and the brakes off during the tests.

he tractor is fitted with a suspension system between the tractor,bedy and the wheels, it g
during the tests.

b side chosen for application of the first impact (dynamig tést) or the first load (static
of the structure shall be the one that will result in thé.application of the series of imp

I be

the

hall

est)
hcts

or loads under the most unfavourable conditions for the front mrounted ROPS. The side impact or load

and the reg

r impact or load shall be applied on both sides ofthe longitudinal median plane of the fr

bnt-

mounted ROPS. The front impact or load shall be applied on the same side of the longitudinal median

plane of th

8.1.6 Th
mounted R

8.1.7 Th
818 Th

8.2 Test

Tests shall
procedure
to both tes

8.3 Test

b front-mounted ROPS as the side impact or load.

e rear fixture or any other component.behind the driver's seat forming part of the fr
OPS shall be submitted to a static strength test procedure.

P maximum permissible mass.is less than 5 250 kg.
e mass ratio (m,) shall notbe greater than 1,75.

methods

be performied”in accordance with either the dynamic test procedure or the static

bnt-

test

The two,méthods are determined to be equivalent. The crushing test procedure is cominon

E methods:

sequence

The sequence of tests, without prejudice to the additional tests mentioned in 8.5.4, 8.8 and 12.6 is as

follows:

a)
the str

b)

)
the str

d)
the str

18

ucture (see 8.5.1 or 8.6.3);

ucture (see 8.5.2 or 8.6.4);

ucture (see 8.5.3 or 8.6.5);

impact (dynamic test procedure) or horizontal loading (static test procedure) applied at the rear of

vertical crushing (dynamic and static test procedure) applied at the rear of the structure (see 8.7);

impact (dynamic test procedure) or horizontal loading (static test procedure) applied at the front of

impact (dynamic test procedure) or horizontal loading (static test procedure) applied at the side of
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e) vertical crushing (dynamic and static test procedure) applied at the front of the structure (see 8.7);

f)

8.4

rear fixture test (dynamic and static, see 8.4).

Rear fixture test procedure

Subject any rear fixture or rigid tractor component supplementing the front-mounted ROPS to a static

load shown as Formula (3):

F =15m, (3)
in newtons.
Thip load shall be applied to the rear fixture in the longitudinal median plane of theltractgr, forward

and
anyl

8.5

8.5

8.5
frox
an 4
frox
face

wir
Thd
Thd

ove
be d

downward at an angle of 40° (see Figure 4). Maintain this force for a least 5 s after the g
visually detectable movement of the rear fixture.

Dynamic (impact) test procedures for front-mounted ROPS
1 Rear impact test procedure

1.1 The tractor shall be positioned in relation to the peridulum block that the block wi
t-mounted ROPS when the impact face of the block and the supporting chains or wire 1
Ingle with the vertical plane, a, equal to m;/100 with.2,20° maximum, unless, during def|
t-mounted ROPS at the point of contact forms a greater angle to the vertical. In this case,

essation of

| strike the
bpes are at
ection, the
the impact

of the block shall be adjusted by means of an additional support so that it is parallel t¢ the front-
motinted ROPS at the point of impact at the moment of maximum deflection, the supportin

e ropes remaining at the angle defined above:

b chains or

suspended height of the block shall be-adjusted and necessary steps taken to prevenft the block
fromn turning about the point of impact,

point of impact is that part of the front-mounted ROPS likely to hit the ground first in
Fturning accident, normally the upper edge. The position of the centre of gravity of the
ne-sixth the width of the top of the front-mounted ROPS inwards from a vertical plan pat

me

h rearward
block shall
allel to the

ian plane of the tractortouching the outside extremity of the top of the front-mounted ROPS.

If the front-mounted structure is curved or protruding at this point, wedges enabling the in

ap

8.5
The
of 1
con

ied thereon shalt’be added, without thereby reinforcing the structure.

1.2 The. tractor shall be lashed to the ground as prescribed in 5.2.3 to 5.2.7 as shown

spacing between the front and rear lashing points shall be such that the wire ropes ma
bss than 30° with the ground. The rear lashings shall, in addition, be so arranged that t
vergence of the two wire ropes is located in the vertical plane in which the centre of gr

pact to be

n Figure 6.
ke an angle

he point of
hvity of the

pe

ulium block travels

The wire ropes shall be tensioned so that the tyres undergo the deflections given in 5.2.7. With the wire
ropes tensioned, the wheel beam shall be placed in front of and tight against the rear wheels and then

fixe

8.5.

d to the ground.

1.3

block at least 100 mm square and firmly lashed to the ground.
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8.5.1.4 The pendulum block shall be pulled back so that the height, H, of its centre of gravity above that
at the point of impact is given by one of the following two formulae:

— for tractors with a reference mass of less than 2 000 kg, see Formula (4):

H=25+0,07m,

— for tractors with a reference mass of 2 000 kg or more, see Formula (5):

(4)

H=12

8.5.1.5 F
formulae s

8.5.1.6 T

b+0,02m,

pr tractors with a reversible driving position (reversible seat and steering wheel), the s
hall apply.

he pendulum block shall be released and allowed to strike the front-meurited ROPS.

8.5.2 Front impact test procedure

8.5.2.1 T
front-mo
an angle
front-mou
face of the

he tractor shall be positioned in relation to the pendulumsblock that the block will strike
ted ROPS when the impact face of the block and the supporting chains or wire ropes ar

u
W}th the vertical plane, @, equal to m,/100 with a 20° gnaXimum, unless, during deflection,

ted ROPS at the point of contact forms a greater angle to the vertical. In this case, the im]
block shall be adjusted by means of an additional support so that it is parallel to the fr

mounted ROPS at the point of impact at the moment of.maximum deflection, the supporting chain

wire ropes

remaining at the angle defined above.

The suspemnded height of the pendulum block shall'be adjusted, and the necessary steps taken so a

prevent th

The point

overturned
gravity of 1
a vertical g
the front-ny

If the fron
applied the

8.5.2.2 T

e block from turning about the pointof impact.

bf impact is that part of the frontzmounted ROPS likely to hit the ground first if the tra
| sideways while travelling«{forward, normally the upper edge. The position of the centr
he block shall be one-sixth)of the width of the top of the front-mounted ROPS inwards f

ounted ROPS.

--mounted RORSds curved or protruding at this point, wedges enabling the impact tq
reon shall besadded, without thereby reinforcing the structure.

he tracter/shall be lashed to the ground as prescribed in 5.2.3 to 5.2.6 as shown in Figur

The spacinjg beteen the front and rear lashing points shall be such that the wire ropes make an a

of less tha

h 30% with the ground. The rear lashings shall in addition be so arranged that the poin

(5)

hme

the
e at
the
bact
bnt-
5 or

S to

Ctor
e of
fom

lane parallel to the medidn plane of the tractor touching the outside extremity of the top of

be

e 7.
ngle
t of

convergen

aoftha two wira ronac ic laocatad 1n tha vartical nlanag 1n yvwhich tha cantra of aravity of
e-o—+e—tWoWireTFopeSiSroedteahttnevYerataprahe i aen—tne-cehtre- o+ vity—6+

the

pendulum block travels.

The wire ropes shall be tensioned so that the tyres undergo the deflections given in 5.2.7. With the wire
ropes tensioned, the wheel beam shall be placed behind and tight against the rear wheels and then
fixed to the ground.

8.5.2.3

block at least 100 mm square and firmly lashed to the ground.

If the tractor is of the articulated type, its pivot shall be additionally supported by a wooden

8.5.2.4 The pendulum block shall be pulled back so that the height of its centre of gravity above that at
the point of impact is given by one of either Formula (4) or Formula (5).

20
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8.5.2.5 For tractors with a reversible driving position (reversible seat and steering wheel), one of the
preceding formulae or one of the following formulae [see Formulae (6) and (7)] shall be used, whichever

gives the greater result:

or

H=2,165x10"8 m, xI?

H=5,73x10"%m, xI

(6)

(7)

8.5

8.5

8.5
the
are
less
ad
of

Thd
pre

Thd
sidd

8.5
med

The
rop
side
tou
The
loag
The
pos
tha
end

8.5
blo

2.6 The pendulum block shall be released and allowed to strike the front-mounted-ROP

3 Side impact test procedure

3.1 The tractor shall be positioned in relation to the pendulum block)that the block
front-mounted ROPS when the impact face of the block and the supporting chains or
vertical unless, during deflection, the front-mounted ROPS at the peint of contact forms

itional support so that it is parallel to the front-mounted ROPS at'the point of impact at t
aximum deflection, the supporting chains or wire ropes remaining vertical on impact.

suspended height of the pendulum block shall be adjusted and necessary steps takg
yent the block from turning about the point of impact:

point of impact shall be that part of the frontmounted ROPS likely to hit the groun
ways overturning accident.

3.2 The tractor wheels on the side which is to receive the impact shall be lashed to thd
ins of wire ropes passing over the corresponding ends of the front and rear axles.

wire ropes shall be tensioned to,produce the tyre deflection values given in 5.2.7. Wit
bs tensioned, the wheel beam shall be placed on the ground, pushed tight against the ty
opposite to that which is toreceive the impact and then fixed to the ground. It may bg
se two wheel beams if the-auter sides of the front and rear tyres are not in the same ver]
wheel prop shall then:be placed, as indicated in Figure 8, against the rim of the m
led wheel oppositeto-the point of impact, pushed firmly against the rim and then fixed
length of the wheel'prop shall be such that it makes an angle of 30° + 3° with the grou
tion against the Tim. In addition, its thickness shall, if possible, be between 20 and 25
h its length and between 2 and 3 times less than its width. The wheel props shall be shaj
s as shown in the details in Figure 8.

3.3<_\lf the tractor is of the articulated type, its pivot shall be additionally supported by

will strike
wire ropes
hn angle of

than 20° to the vertical. In this case, the impact face of the bloek'shall be adjusted by npeans of an

e moment

n so as to

d first in a

ground by

h the wire
'res on the
necessary
tical plane.
bst heavily
at its base.
hd when in
times less
bed at both

r a wooden

K-t least 100 mm square and laterally supported by a device similar to the prop pushed

against the

rear wheel, as in 8.5.3.2. The point of articulation shall then be lashed firmly to the ground.

8.5.3.4 The pendulum block shall be pulled back so that the height of its centre of gravity above that at

the

point of impact is given by one of the following two formulae:
for tractors with a reference mass of less than 2 000 kg, see Formula (8):

(254+0,2m, )x(By, +B)
2B
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— for tractors with a reference mass of 2 000 kg or more, see Formula (9):

(125+0,15m )x(By, +B)

H= 2B ®)

8.5.3.5 For tractors with a reversible seat position, either the preceding or the following formulae shall
be used accordingly, whichever gives the greater result:

— for tractors with a reference mass of less than 2 000 kg, see Formula (10):

H =25 -0-2mr (10)

— for traftors with a reference mass of 2 000 kg to 3 000 kg, see Formula (11):

H=125+0,15m, (11)

8.5.3.6 The pendulum block shall be released and allowed to strike the front-mounted ROPS.

8.5.4 Additional impact tests

If cracks of tears that cannot be considered negligible appear during-dn impact test, a second sinfilar
test, but with a height of fall shown as Formula (12):

H =(Hx107")(12+4a)(1+2a) " 12)

shall be pefformed immediately after the impact test caising these cracks or tears to appear as sh¢gwn
in Formulal (13):

as measurg¢d at the point of impact. Thetadditional permanent deflection due to the second impact shall
not exceed|30 % of the permanent deflection achieved during the first impact.

In order td be able to carry out-this additional test, it is necessary to measure the elastic deflecfion
during all impact tests.
8.6 Statjc test procedures for front-mounted ROPS

8.6.1 Tept preparation

8.6.1.1 Theé-tractor shall be prepared as described in 5.2.3. The assembly shall be secured to|the
bedplate sotitattieembers conmecting the assembly and the bedptate do ot deftectsignificamntly in
relation to the ROPS under loading. The assembly shall not receive any support under loading other than
that due to the initial attachment.

8.6.1.2 A track width setting for the rear wheels if present shall be chosen such that no interference
exists with the ROPS during the tests.

8.6.1.3 The assembly shall be supported and secured or modified so that all the test energy is absorbed
by the ROPS and its attachment to the tractor rigid components. If the tractor or assembly moves, the
entire test shall be repeated, unless the system for measuring the deflections taken into account for
plotting the force versus deflection curve is connected to the tractor or assembly.
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8.6.2 General requirements for horizontal loading test procedures

8.6.2.1 The loads applied to the ROPS shall be distributed by means of a stiff beam, complying with the
requirements of 5.3.2, located normal to the direction of load application. The rate of load application
shall be such that the rate of deflection does not exceed 5 mm/s. As the load is applied, force and
deflection data shall be recorded simultaneously as continuous recordings to ensure accuracy.

8.6.2.2 Ifthe structural member to which the load is to be applied is curved, the requirements of 5.3.2.6
shall be met. The application of the load shall, however, still conform with the requirements of 8.6.2.1
and 5.3.2.

8.6]3 Rear loading

Apply the load horizontally in a vertical plane parallel to the tractor's reference plang. The load
appllication point shall be that part of the front-mounted ROPS likely to hit the greund firstin p rearward
ovefturning accident, normally the upper edge. The vertical plane in which theToad is applied shall be
locgted at a distance of one-sixth of the external width of the upper part of the structure from the
longitudinal median plane. If the front-mounted ROPS is curved or protruding at this point, wedges
enapling the load to be applied thereon shall be added, without thereby reinforcing the frofgt mounted
RORS.

The tractor or assembly shall be lashed to the ground as described in 5.2.3.

The energy absorbed by the front-mounted ROPS during the test shall be at least as| shown in

Formula (14):
E; =500+0,5m, (14)

For|tractors with a reversible driving position (reversible seat and steering wheel), the same formula
shall apply.

8.6/4 Frontloading

Apply the load horizontally, in<a\vertical plane parallel to the tractor's reference plane and located at
a distance of one-sixth of the external width of the upper part of the front-mounted ROPS from the
refdgrence plane. The load application point shall be that part of the front-mounted ROPS ljkely to hit
the[ground first if the tractor overturned sideways while travelling forward, normally the ypper edge.
If the front-mounted-ROPS is curved or protruding at this point, wedges enabling the load to be applied
thefeon shall be added, without thereby reinforcing the structure.

The tractor or'assembly shall be lashed to the ground as described in 5.2.3.
The energy.absorbed by the front-mounted ROPS during the test shall be given by Formula ([14).

Forftfactors with a reversible driving position (reversible seat and steering wheel), either thg preceding
formulta orone of the following Formutae (15] or (16], WhICNevVer gives the greater resuit:

E; =2,165x10"7 m, xI? (15)

or

E; =0,574xI (16)
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8.6.5 Sideloading

Apply the side loading horizontally, in a vertical plane perpendicular to the tractor's longitudinal
median plane. The load application point shall be that part of the front-mounted ROPS likely to hit the
ground first in a sideways overturning accident, normally the upper edge.

The assembly shall be lashed to the ground as described in 5.2.3.

The energy absorbed by the front-mounted ROPS during the test shall be at least the energy given by
formula (17):

175mABy=+15)
Ey = : 17
. 2B )
For tractors with a reversible driving position (reversible seat and steering wheel), either thé preceding
Formula (1|7) or the following Formula (18) shall be used, whichever gives the greater result:
E  =1|75m, 18)
8.7 Vertical crushing test procedure

Position th
resultant c

e beam across the uppermost structural members of thelfront-mounted ROPS, with
rushing forces located in the tractor's longitudinal mediairplane (see Figure 3).

the

Apply a cryshing force of Formula (19).
F, = 20[m, [19)
Maintain this force for at least 5 s after the cessation of'any visually detectable movement of the ffont

mounted ROPS. For protective structures having atwo-post system, the second crushing test may b

the same p

8.8 Add

If cracks o
crushing t
caused the

8.9 Obs

8.9.1 Fractures and cracks

After each
for fractun

pint as the first.

jtional vertical crushing tests

" tears that cannot be considered negligible appear during a crushing test, a second sim
pst, but with a force of @,2°F,, shall be carried out immediately after the crushing test
cracks or tears to appear.

prvations during testing

es-or cracks. Small cracks in unimportant parts and any tears caused by the edges of

e at

ilar
that

testjvall structural members, joints and fastening systems shall be visually examined

the

pendulum twe

aadioht chall bha ignaend
TS SHoT o e TEHoTee:

8.9.2 C(Clearance zone

During each test, an examination shall be made to ascertain whether any part of the front-mounted
ROPS has entered the clearance zone (see Clause 10).

In addition, an examination shall be made to determine whether any part of the clearance zone is
outside the protection of the front-mounted ROPS, i.e. were any part of the zone to come into contact
with the ground in the event of the tractor overturning in the direction of impact. For this purpose, the
front and rear tyres and track width setting shall be the smallest specified by the manufacturer.

24 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=fa1a86c8ddbebb1a3985e87383fcf8f4

1SO 12003-1:2021(E)

8.9.3 Recording permanent deflection

The elastic deflection to the side shall be measured (810 + a,) above the index point, in vertical plane
passing through the point of impact. A device for measuring elastic deflection is shown in Figure 9.

After the final crushing test procedure has been carried out, the permanent deflection of the front-
mounted ROPS shall be recorded. For this purpose, before the start of the test procedure, the position of

the

main front-mounted ROPS shall be noted.

9 Determination of seat index point (SIP), seat location and adjustment for test

9.1
The

Aft

resj
ran

9.2
Wh
Wh
Wh

thr
thr

For
pro

General
seat index point (SIP) shall be determined in accordance with ISO 5353.

¢r the installation of the seat on the tractor, the seat index point (SIP) beeomes a fixed
pect to the tractor and does not move with the seat through its horizontaland vertical

e,

Seat location and adjustment for tests

ere the inclination of the backrest is adjustable, it shalkbe adjusted to the mid position.

bre the position of the seat is adjustable only lengthwise and vertically, the longitudinal a
ugh the seat index point shall be parallel with the'vertical longitudinal plane of the trac
ugh the centre of the steering wheel and not.more than 100 mm from that plane.

b

a suspended seat, the manufacturer’s directions for setting the suspension shall be
vided. Otherwise, the seat suspension shall be set to the suspension mid-travel point.

bre the seat position is adjustable, the seat shall be adjusted-to its rear uppermost positic

point with
hdjustment

[xis passing
for passing

followed if

10|Clearance zone
10.1 General
10.1.1 The clearance Zone is illustrated in Figures 11 and 12. The zone is defined in relgtion to the

refd
and

pla
to

rence plane and‘the SIP. The reference plane is a vertical plane, generally longitudinal to
passing through the seat index point and the centre of the steering wheel. Normally, th

ove horizontally with the seat and steering wheel during loading but to remain perpendi

tradtor or.the floor of the front-mounted ROPS. The clearance zone shall be defined on the b

an

10.

1038,

e coincides;with the longitudinal median plane of the tractor. This reference plane shall |

the tractor
b reference
e assumed
cular to the
hsis of 10.2

2 Clearance zone for tractors with a non-reversible seat

The zone of clearance is bounded by the planes listed in a) to k) when the tractor is on a horizontal
surface, the seat adjusted and located as specified in 9.2, and, where the steering wheel is adjustable,
adjusted for the middle position for driving:

a)
b)

a horizontal plane passing through a point (90 - a,) mm below the seat index point;

two vertical planes 250 mm on either side of the reference plane, these vertical planes extending
300 mm upwards from the plane defined in a) and longitudinally at least 550 mm in front of the
vertical plane perpendicular to the reference plane passing (210 - ;) mm in front of the seat index

point;
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d)

f)

g)

h)

j)

k)

26

two vertical planes 200 mm on either side of the reference plane, these vertical planes extending
300 mm upwards from the plane defined in a) and longitudinally from the surface defined in k) to
the vertical plane perpendicular to the reference plane passing (210 - a;) mm in front of the seat
index point;

an inclined plane perpendicular to the reference plane, parallel with and 400 mm above the
reference line, extending backwards to the point where it intersects the vertical plane which is
perpendicular to the reference plane and which passes through a point (140 + a;) mm rearward of
the seat index point;

an inclined plane, perpendicular to the reference plane, which meets the plane defined in d) and

rests g

a vert
steeriy

n the top of the seat back rest;

cal plane perpendicular to the reference plane, passing at least 40 mm forward of
g-wheel and at least (760 - a;,) mm forward of the seat index point;

a cylindrical surface with its axis perpendicular to the reference plane, having a radius of 150

and ta

two pa
incline
above

ngential to the planes defined in d) and f);

rallel inclined planes passing through the upper edges of the plan€s defined in b) with
d plane on the side where the impact is applied no closer than 100.min to the reference pl
the zone of clearance;

two p¢rtions of the vertical plane perpendicular to the refererice: plane passing (210 - a)

forwat
define

two pd
planes
the ob

acurv
with t

d of the seat index point, both these part planes joininig the rearmost limits of the pla
1 in b) to the foremost limits of the planes defined in c¢);

rtions of the horizontal plane passing 300 mm above the plane defined in a), both these |
joining the uppermost limits of the vertical planes defined in c) to the lowermost limit
ique planes defined in h);

linear surface whose generating line isqperpendicular to the reference plane and coincig
e seat backrest, whose top edge meets the bottom edge of the plane defined in d) and

bottom edge extends to the plane defined.in a).

the

nm

the
ane

mm
nes

part
s of

lent
the
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Dimensions in millimetres

100 400
R150
| 3
24,0 /
o ~ 200/ 200
1 2 |
o 1|
o o
[ e ™~ 2
el 2760 - a0) 250 | 250
140 +" ah |
|
(=] 3 (=)
R ._Z.SP._L__. <
S 7

210-ah

>550

Key]
reference line

seat index point (SIP)
reference plane

Figure 11 =Clearance zone

10.3 Clearance zone for tractors with a reversible driving position

Forftractors with a reversible driving position (reversible seat and steering wheel), the zone df clearance
is the envelope of the two clearance zones defined by the two different positions of the stedring wheel

and| the seat (see Figure 12).
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Key
1 clearan
2 clearan

10.4 Optional seats

10.4.1 In
points of a
larger clea

10.4.2 In

determinedl whether the clearance, zone around the new SIP falls within the envelope previo

established

10.4.3 Op
tractor can
zone is in 1

ce zone - forward facing driver
Ce zone - rearward facing driver

Figure 12 — Clearance zone for tractors with a reversible seat position

fase of tractors that can be fitted with optional seats, the envelope comprising the seat in
1 options offered shall be used duringthe tests. The protective structure shall not enter
rance zone which takes account of these different seat index points.

the case where a new seat @ption is offered after the test has been performed, it shal

. If it does not, a new test shall be performed.

fional seat does netinclude a seat for a person in addition to the driver and from where
not be controlled) The SIP shall not be determined because the definition of the cleara
elation to the'driver seat.

dex
the

be
1sly

the
nce

11 Tolerpnces
Unless otherwise stated, measurements during the tests shall be made to the following tolerances:
a) time 0,2s;
b) linear dimensions *3 mm except for:
1) tyre deflection: +1 mm
2) structure deflection during horizontal loadings: +1 mm
3) height of fall of pendulum block: +1 mm
c) force +2%j;
d) mass 1 %;
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e)

angles +2°.

12 Acceptance conditions

12.1 General

12.1.1 In order for the front-mounted ROPS to be accepted, it shall meet the requirements of this clause

both during and after the tests.

12.1.2 For articulated tractors, the clearance zone shall remain protected at any angle of art
the tractor when overturned.

12.1.3 The front-mounted ROPS and the tractor shall be examined for cracks and-tears after
12.1.3.1 After each part-test it shall be free from cracks or tears other than,thiose allowed in |

12.1.3.2 If significant cracks or tears appear during one of the tests, an‘additional test, as defi
for fmpact tests or 8.8 for crushing tests, shall be applied immediately after the impact or tk
tesfjwhich caused cracks or tears to appear.

12.2 Clearance zone

Duijing the tests other than the overload test, no past of the tractor shall enter the clea
(seq Clause 10). No part shall strike the seat during tests. Furthermore, the clearance zon
be putside the protection of the front-mounted ROPS as defined in 3.2. For this purpose,
conkidered to be outside the ROPS protection if@ny part of the zone would come into conta
groind if the tractor were to overturn in the direction from which the horizontal load was

manufacturer.

NO1
dur
zong.

E It is the responsibility of.the tractor manufacturer to ensure that other components

12.3 Seat anchorage performance

If the seat anchoragé performance is evaluated, the manufacturer shall give details th
included in the report. See Clause 13.

12.4 Folding ROPS performance

culation of

pach test.

B.9.1.

hed in 8.5.4
e crushing

Fance zone
e shall not
it shall be
rt with flat
applied. To

ate this, the front and rear tyres, andtrack width setting, shall be the smallest specified by the

not present

ng the ROPS test do not presenta.hazard to the operator in the event of an overturn by entering the clearance

ht shall be

If the-front mounted ROPS folding performance is evaluated, the manufacturer shall give

(lletails that

h 11 H Ladad s £l £ C cl
S all U ITIICIUUCTU 11T LIICT 1 ClJUl L. OoCU UldUuoC 17T,

12.5 After impact loads

After impact loads have been applied, the following conditions shall be met.

a)

There shall be no cracks in structural members, mounting components or tractor parts contributing

to the strength of the front-mounted ROPS, except in accordance with the provisions of c) and e).

b)

There shall be no cracks in welds contributing to the strength of the front-mounted ROPS or its

mounting components (spot or tack-welding used for attaching cladding panels is normally

excluded from this requirement).
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c) Energy-absorbing tears in sheet-metal front-mounted ROPS components are acceptable, provided
they are judged to have not significantly reduced the resistance to deflection of the front-mounted
ROPS. Tears in sheet metal components caused by the edges of the pendulum block shall normally
be ignored.

d) During side impact testing, the elastic deformation shall not exceed 250 mm in a horizontal plane
coinciding with the upper limiting surface of the clearance zone.

e) Ifan additional impact test described in 8.5.4 is required, the additional permanent deflection due
to the second impact shall not exceed 30 % of the permanent deflection achieved during the first
impact test.

12.6 After static horizontal loads

After stati

a) Atthe

b) An ovdrload test to determine the residual strength of the front-mounted*\ROPS may be requi

horizontal loads have been applied, the following condition shall be met.

point at which the required energy is met in each of the specified horizantal loading tgsts,
the forfce shall exceed 0,8F .

red,

if the horizontal loading test causes cracks, tears, or buckling. Such test\shall be made in orddr to

ensurg adequate residual strength to resist a potential multiple upsébaccident. The overload
shall b carried out as follows (see Figures 13 to 15).

1) An overload test shall be performed if the force drops by more than 3 % over the last 5 9
deflection attained while absorbing the required energy (see Figure 14).

2) Ar overload test shall consist of a continuation of the*horizontal loading in increments of 5 §

th

3) The overload test shall be considered to-have been successfully completed if, after
absorption of 5 %, 10 % or 15 % additionial energy, the force drops by less than 3 % for ¢

5

4) THe overload test shall be considered to have been successfully completed if, after

ab|

5) Additional cracks or tears and/or entry into the clearance zone or lack of protection of]
clgarance zone is permittéd during the overload test. After removing the load, the fr
m¢unted ROPS shall netbe in the clearance zone and shall protect the clearance zone.

12.7 Add

12.7.1 Th

12.7.1.1 I
sustained.

b original required energy up to a total of 20 %\additional energy (see Figure 15).

0 increment, and if the force is greater-than 0,8F,,..

sorption of 20 % additional eénergy, the force is greater than 0,8F .

jtional conditions

e requiredforce shall be sustained in both crushing tests described in 8.3 b) and e).

test

o of

o of

the
ach

the

the
bnt-

amadditional crushing test described in 8.8 is required, the required force of 1,2 F,, sha]l be

12.7.2 There shall be no protruding member or component which would be likely to cause serious injury
during an overturning accident or which, through the deformation occurring, might trap the operator, for
example by the leg or foot.

30
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12.7.3 There shall be no other components presenting a serious hazard to the operator.

Y

F
\F:mi_\ A

a

Fo——

095D D X

X |deflection

Y |[staticload force

a Locate F, in relation to 0,95D.

b Overload test not necessary as F, < 1,03F.

Figure 13 — Static load force,-oDeflection diagram, overload not necessaryj

© IS0 2021 - All rights reserved

31


https://standardsiso.com/api/?name=fa1a86c8ddbebb1a3985e87383fcf8f4

1ISO 12003-1:2021(E)

32

N

Fo—

F, ——1

deflecti
static Id
Locate
Overlo3
Overlo3

0950 D D X

on
ad force

. in relation to 0,95D.

d test not necessary as F, < 1,03F.

d test performance satisfactory as F, > 0,97F and F;,>'0,8F ..

Figure 14 — Static load force — Defleetion diagram, overload test necessary
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If tlnte front-mousited ROPS is claimed to have properties resistant to cold weather embritt
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F,
N

Fo—

Fe

Locate F, in relation to 0,95D.

Calculated basic energy. Overload test necessary as-F, > 1,03F.

Energy increased by 5 %. F;, < 0,97F therefore further overload necessary.
Energy increased by 10 %. F, < 0,97F, thexefore further overload necessary.
Energy increased by 15 %. Fy < 0,97F_ therefore further overload necessary.
Energy increased by 20 %. Overload test performance satisfactory, if F, > 0,8F ...

Failure at any stage when load drops below 0,8F,,,..

Figure 15 — Static load force — Deflection diagram, continuing overload tes

B Cold weatherembrittlement

ufacturer/shall conform with the requirements and procedures in Annex A and shall proy

ement, the
ride details

Seatbelt anchorage test procedures

Optional procedure for testing seatbelt anchorage if conducted, shall be in accordance with ISO 3776-2.

NOTE

Sys

tem to the operator from accidental overturning during normal operation.

14 Folding ROPS

14.1 Optional procedure for testing folding ROPS is described in Annex B.

© IS0 2021 - All rights reserved
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14.2 Gene

ral requirements for folding ROPS.

14.2.1 The device fitted to lock the ROPS in the upright/lowered position shall be designed:

1) to be handled by one standing operator and located in one of the accessible zones;

2)
3)

to be attached to the machine (e.g. by means of a tether);

not obvious);

to avoid any confusion in the locking operation (the proper location of the pins shall be indicated, if

fitted
of part

4)

If the devid
or remove
requireme

14.2.2 All

With a holding device ensuring positive retention to avold unintentional removing or [o
s (e.g. a retaining pin).

es employed to lock the ROPS in the upright/lowered position are pins they shall be’inset
| freely. If to do so there is a need to apply a force on the ROPS, this shall comply with
hts of bullet points 1) and 3) or 4).

other locking devices shall be designed according to an ergonomic approach for w

concerns the shape and the force.

14.2.3 Th
uncontrollg

b manual handling to raise or lower the ROPS shall not, create shearing, pinching

Table 1. The safety distances shall be checked with respect to thedmode of handling foreseen by

manufactu

15 Label

If alabelis
that it can
informatio

a) name:
b) identif
c) make,

d) arefer

16 Exten

16.1 Adnj

rer in the operator's manual.

ling

required, it shall be durable and permanently attached to the main front-mounted ROPS {
be easily read. It shall be protected from damage and it shall contain at least the follow

n:

ind address of the manufacturer.or constructor of the front-mounted ROPS;
ication number of the frontmounted ROPS;
model(s) or series number(s) of the tractor(s) the structure is designed to fit;

ence to this document, i.e. ISO 12003-1:2021, stating conformance with it.

sion to other models

linistrative extension

bing

ted
the

hat

or

ble movement hazards to the operator per safety distanCes'described in ISO 13854:2017,

the

uch
ing

If there an

changes in the make, denomination or marketing features of the tractor or protec

ive

structure tested or listed in the original test report, the entity that has carried out the original test
may issue an “administrative extension report”. This extension report shall contain a reference to the
original test report.

16.2 Technical extension

16.2.1 Ge

neral

When technical modifications occur on the tractor or the protective structure, or in the means of
attaching the protective structure to the tractor, the entity that has carried out the original test may
issue a “technical extension report” as follows.

34
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16.2.2 Extension of the structural test results to other models of tractors

The loading and crushing tests need not be carried out on each model of tractor, provided that the
protective structure and tractor conform with the conditions listed in 16.2.2.1 to 16.2.2.5.

16.2.2.1 The structure shall be identical to the one tested.

16.2.2.2 The required energy shall not exceed the energy calculated for the original test by more than
5 %. This 5 % limit shall also apply to extensions in the case of substituting tracks for wheels on the same

tractor.

16.

P.2.3 The means of attachment and the tractor components to which the attachmentis/m4

idenmtical.

16.
stry

16.
pos
wit]
san]

P.2.4 Any components such as mudguards and bonnet that may provide support for the
cture shall be identical.

P.2.5 The position and critical dimensions of the seat in the protective structure and f{
tion of the protective structure on the tractor shall be such that the elearance zone will hav
hin the protection of the deflected structure throughout all tests)[This shall be checked b
e reference of clearance zone as in the original test report, re€spective to the seat index po

de shall be

protective

he relative
e remained
y using the
nt (SIP)].

16.2.3 Extension of the structural test results to modified models of the protective strycture

Thi
attg
rep

b means of
r supports

5 applies when the provisions of 16.2.1 are not. fulfilled but shall not be used when th
ching the protective structure to the tractor donot follow the same principle (e.g. rubbsg
aced by a suspension device).

hent of the
th different
remain(s)

16.2.3.1 Modifications having no loading*0n the results of the initial test (e.g. weld attachr
moyinting plate of an accessory in a non-¢ritical location on the structure), addition of seats wi
SIP|location in the protective structure [subject to checking that the new clearance zone(s]
within the protection of the deflectedstructure throughout all tests].

16.2.3.2 Modifications having/a possible loading on the results of the original test withfout calling
intd question the acceptahility of the protective structure (e.g. modification of a structural jomponent,
modlification of the methed of attachment of the protective structure to the tractor), in which case a
validation test may becarried out and the test results drafted in the extension report.

16.2.4 Type extension limits

16.2.4.1¢Limits for this type extension are fixed and are listed in 16.2.4.1.1 to 16.2.4.1.3.

4
x

16.2:

. B N P | L b . h PR | rdnl e h R b= e
L. L INU HIUTCT UIAIT TIVE CTALTIISIUILS TlIdy DT dALLTCPLCU WILHTUUL d VAdITUdUIUIT LESL.

16.2.4.1.2 The results of the validation test will be accepted for extension if all the acceptance conditions
of this document are fulfilled and if the force measured when the required energy level has been reached
in the various horizontal load tests does not deviate from the force measured when the required energy
has been reached in the original test by more than +7 % and the deflection measured when the required
energy level has been reached in the various horizontal load tests does not deviate from the deflection
measured when the required energy has been reached in the original test report by more than +7 %.

16.2.4.1.3 More than one protective structure modification may be included in a single extension report
if they represent different options of the same protective structure, but only one validation test shall be
accepted in a single extension report and the options not tested shall be described in a specific section of
the extension report.
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16.2.5 Increase of the declared reference mass

An increase of the reference mass may be declared by the manufacturer for a protective structure that
has already been tested. A revised test report shall state the increased reference mass after having
carried out a validation test (the limits of +7 % specified in 16.2.4.1.2 are not then applicable). The
revised test report shall follow C.5.

17 Test report

The test report shall contain at least the information given in Annex C.
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Annex A
(normative)

Requirements for providing resistance to brittle fracture of front-

A1l
brit
in j
req

In d
par

A2

RORS shall exhibit suitable controlled reduced temiperature toughness properties.

A3
cony

A4
ene
ene
ISO

NOTI
con

St

sto
Spe

r
eql:ﬁvalent low temperature impact resistance. Specimens shall be “longitudinal” and take

mounted ROPS at a reduced operation temperature

The following requirements and procedure are intended to provide strength and 'r
tle fracture at reduced temperature. The following minimum material requirements
idging the front-mounted ROPS’ suitability at reduced operating temperature in, thos
iring this additional operating protection.

ertain countries, testing for cold weather embrittlement according to thisannex is m3
Fial listing of these countries is given in Table A.1.

Table A.1 — Countries which testing for cold weathér'embrittlement
using the method described in this annexissmandatory

Country Coutitry code
CA

us

Canada
United States

Bolts and nuts used to attach the ROPS to the nrachine frame and to connect structural

All welding electrodes used in thé-fabrication of structural members and moun
patible with the front-mounted RORS'material as given in A.4.

Steel materials for structural- members of the front-mounted ROPS that are expected
gy during ROPS testing shall:be of controlled toughness, exhibiting minimum Charpy V-ng
gy requirements as shqwnin Table A.2. Steel grade and quality shall be specified in accon]
630-1, ISO 630-2, ISQ630-3 and ISO 630-4.

E Steel withcanras-rolled thickness less than 2,5 mm and with a carbon content less th
idered to meet¢hjsrequirement.

ctural members of the front-mounted ROPS made from materials other than steel

k, oritubular or structural sections before forming or welding for use in the front-mou
cimens from tubular or structural sections shall be taken from the middle of the bigge

sha

istance to

s‘;lsall be met

e countries

ndatory. A

barts of the

s shall be

to absorb
tch impact
dance with

an 0,2 % is

shall have
h from flat
hted ROPS.
st side and

1l natincludawalds
—Ho+Hherdae-Aeras:

A.5 When testing the Charpy V-Notch impact energy requirements, the specimen size shall be no less
than the largest of the sizes stated in Table A.2 that the material will permit.

A.6 The Charpy V-notch tests shall be carried out in accordance with the procedure in ASTM A3702),
except that specimen sizes shall be in accordance with the dimensions given in Table A.2.

2) Reference to ASTM A370 is to be replaced as soon as a corresponding International Standard becomes available.
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A.7 One alternative to this procedure is to use killed or semi-killed steel for which a specification shall
be provided. Steel grade and quality shall be specified in accordance with ISO 630-1, ISO 630-2, ISO 630-3
and ISO 630-4.

Table A.2 — Minimum Charpy V-notch energy requirements for front-mounted ROPS material
at a specimen temperature of -20 °C and -30 °C

Specimen size Absorbed energy
-30 °C -20 °C
mm
| Ib

10 x 102 11 27,5

10x9 10 25

10 x 8 9,5 24

10 x 7,52 9,5 24

10x7 9 22,5

10 x 6,7 8,5 21

10x 6 8 20

10 x 52 7,5 19

10 x 4 7 17,5

10 x 3,3 6 15

10 x 3 6 15

10 x 2,52 5,5 14
a  [Indicates preferred size. Specimen size shall be no less thanthe largest preferred size that the material
will permit.
b [The energy requirement at the temperature -20 °C\s’2,5 times the value specified for -30 °C. Other
factgrs affect impact energy strength, i.e. direction ofrolling, yield strength, grain orientation and welding.
Thege factors shall be considered when selecting and-using a steel.
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Annex B
(informative)

Folding ROPS test procedures

B.1 Optional procedure for testing folding ROPS provides minimum performance and test requirements

for

B.2

B.2

B.2
Am

B.2

Figure B.1). This area shall not have sharp edges, sharpsangles and rough surfaces likely to ¢

to g
the
she

ront mounted foldable ROPS that are:
raised and/or lowered manually by a standing operator (with or without partial assista

locked manually or automatically.
Hand-operated foldable ROPS
1 Grasping area

1.1 The manual handling shall be done by a standing operator grasping a defined area o
ultiple step process with multiple operator positions and thultiple defined grasping areas

1.2 The grasping area shall be clearly and permanently identified by the manufa

hce);

f the ROPS.
is allowed.

fturer (see
huse injury

he operator. This area may be on one or both sides of the tractor and may be a structyral part of

roll-bar or additional handles. The manual handling to raise or lower the roll-bar shall
hring, pinching or uncontrollable movement\azards to the operator.

not create
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2
1 \<

/

Key
1 graspin
2 trajectd

B.2.2 Acq

The grasping area defined in B.2.1; shall be within three accessible zones or the envelope of diffe

accessible
vertical pl{
the operat
within the

Zone I: conpfort zone

Zone II: acqg

Zone III: ag

N

|

1IN Y
NI

g area
ry of grasping area

Figure B.1—"Grasping area

ressible zones

vones. Each accessible-zome is defined with respect to horizontal plane of the ground and
ines tangent to the-outer parts of the tractor that limit the position or the displacemer
br (see Figure B2-and Figure B.3). The grasping area is considered accessible when loc:
accessible zones)or the envelope of different accessible zones (see Figure B.4).

essible:zone without forward leaning of the body

rent
the
t of
ted

cessible zone with forward leaning of the body

NOTE The accessible zones are fixed in front of the operator and move with the operator. They are not fixed
in relation to the ROPS trajectory.
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Dimensions in millimetres
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Figure B.2 — side view of accessible zone
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Dimensions in millimetres

300

50

Figure B.3 — Top view of accessible'zones
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Key
1 |accessible grasping area
2 |trajectory of accessible grasping area

Figure B.4 +< Example of accessible part of a grasping area

B.3| Handling of the ROPS in parallel with its trajectory

B.3|1 Parts of thetractor can be obstacles to the position and movement of the operator. Thlfe obstacles
are [defined by thé-vertical planes tangent to the external edges of the obstacle.

B.3|2 Moving around obstacles while folding the roll-bar is acceptable provided:

B.3|2:1 Re-positioning around them does not cause the grasping area to move out of thd accessible
zones described in B.2.2.

B.3.2.2 Folding does not exceed the force requirements described in B.6.

B.4 Folding ROPS test conditions

The tractor shall be fitted with tyres having the greatest diameter indicated by the manufacturer
and the smallest cross-section for tyres of that diameter. The tyres shall be inflated to the pressure
recommended for field work. The rear wheels shall be set to the narrowest track width.
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B.5 Folding ROPS test procedure

B.5.1 The folding test shall be carried out in a slowly moving constant velocity condition sufficient
to overcome static friction and achieved at a speed sufficient to provide measurable and reproducible
results. Measurements shall be made at a folding speed lower than 20°/sec. Each measurement of the
force necessary to raise or lower the ROPS shall be made in a direction tangent to the trajectory of the
ROPS and passing through the geometric centre of cross sections of the grasping area defined in B.2.1.
The measured force will be the sum of dynamic friction and the weight of the ROPS not supported by the
hinge.

O bl £l e - - w1 £ . IR IR o B R | RAOADC L1 | TN . -
N TE IIT TUTUIITE TCSTTIITASUT TS LT TUTLT TTYUITTU U TUIU UIT RUT S LT UUSITILS T dJeliuly.

B.5.2 The force necessary to raise and lower the roll-bar shall be measured in different pointsthatiare
within the pccessible part of the grasping area (see Figure B.5).

M

N
7
DN

Key

1 pointl

2  point 2

3 point3

4 point5

[  assessable Zones |

II  assessable Zone Il

Figure:B:5 — Points where the force requirement shall be measured

B.5.2.1 Thefirst measurement is carried out at the extremity of the accessible part of the grasping grea
when the ROPS is fully lowered (Point 1).

B.5.2.2 The second measurement is defined according to the position of Point 1 after rotation up to the
point where the perpendicular to the trajectory of the ROPS is vertical (Point 2).

B.5.2.3 The third measurement is carried out after rotation of the ROPS up to the top of the accessible
part of the grasping area (Point 3).

B.5.2.4 If in the third measurement the roll bar is not fully raised, a point shall be measured at the
extremity of the accessible part of the grasping area when the roll bar is fully raised (Point 4).
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B.5.2.5 If the measurements of B.5.2.1 to B.5.2.4 do not capture the maximum force, an additional
measurement shall be carried out to determine the maximum force. This measurement shall be found by
slowly moving the ROPS through its trajectory and measuring the force at the grasping area.

B.5.3 If between point 1 and point 3 the trajectory of extremity of the grasping area crosses the
horizontal plane between Zone I and Zone II, an additional measurement shall be made at this point (see

Figure B.6).

B.5.3.1 The maximum forces in these points shall not exceed the acceptable force of the zone (I, II or
I).

B.5{4 In order to measure the force in the required points, it is possible to measure the/fdlding force
valye or to measure the torque needed to raise or lower the ROPS to calculate the force.

) 4

Key

1 |point1l

2 |point2

3 |point3

4 |point4

5 |point 5, additional point

Figure B.6 — Additional point where the force requirement shall be measured

B.6| Condition of acceptance

B.6|1 /Force requirement

The force acceptable for the actuation of the ROPS depends on the accessible zone as shown in Table B.1.

Table B.1 — Allowed forces

Zone I II I1
Acceptable force (N) 100 75 50

B.6.2 An increase of no more than 25 % of these acceptable forces is allowed when the ROPS is fully
lowered and fully raised.

B.6.3 Anincrease of no more than 50 % of these acceptable forces is allowed in the lowering operation.
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B.7 Preliminary test of automatic locking system

B.7.1 An automatic locking system fitted on hand-operated foldable ROPS shall be preliminary tested
before the ROPS deflection tests.

B.7.1.1 The ROPS shall be cycled 500 times. One cycle is raising from the lowered position to the
upright locked position and back to the lowered position.

B.7.2 The 500 cycle preliminary test may be manually achieved or with the use of external energy
[hydrau]ic’ pneumatic or electric :lr‘hlafnrc) In both cases the force shall be app]ipd within a plane
parallel to [the trajectory of the ROPS and passing through the grasping area, the angular speed 'of| the
roll-bar shall be roughly constant and less than 20°/s.

B.7.3 Aftper the 500 cycles, the force applied when the roll-bar is in the upright position shall not exdeed
by more thpn 50 % the allowed force (see Table B.1) and there shall be no maintenance'opadjustmenf on
the locking system before the folding ROPS strength test.

B.7.4 The unlocking of the ROPS shall be done following the operator’s manual:

B.8 Autogmated foldable ROPS

If the ROP$ is an automated folding ROPS, the test procedure desc¢ribed in B.7 shall be applied before
the ROPS deflection tests.
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Annex C
(normative)

Test report for front-mounted ROPS

General
=enera:

Uni
if ng

C.2

C.2

C.2

Ls shown below, according to ISO 80000-1, shall be stated followed by national units\itrp

bcessary.
Name and address of manufacturer of front-mounted ROPS:

Submitted for test by:

Make of front-mounted ROPS:

Model of the front-mounted ROPS:

Type of front-mounted ROPS (cab, frame, front roll bar, cab with integrated frame, etc.):

Date and location of test.

Specification of test tractor

hrentheses

1 Identification of tractor to which a-front-mounted ROPS is fitted for the t¢st

1.1 General
Make of tractor3):
Model (trade name):

Type [2 WD or 4 WDs rubber or steel tracks (if applicable); articulated 4 WD or articu
with twin (dual) wheels (if applicable)]:

1.2 Numbers

1st serial No. or prototype:

SerialNo.:

ated 4 WD

C.2

22— Tractororass

Table C.1 — Tractor mass

Front kg
Rear kg
Total kg

3)

Possibly different from tractor manufacturer's name.
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— Maximum permissible mass of tractor:

— Reference mass used for calculating loading energies and crushing forces:

— Mass ratio value - (Maximum permissible mass / Reference mass): .........

C.2.3 Wheelbase and moment of inertia

— Wheelbase of the tested tractor:

— Momeptofimertiausedforcatcutating impactenmergy attherear—————————————————————kg'm?

5t tyre and track settings

Table C.2 — Test tyre and track settings

kg
kg

Minimum Tyres
track Dimensions Diameter Pressure
mm mm mm kPa
Frong
Rear

C.2.5 Trtctor seat

— Tracto
— Make/|
— Make/
(Descriptid
(Descriptig
(Descriptid

— Seat b

Lype/model of seat:

n of seat 1 and SIP position)
n of seat 2 and SIP position)
n of seat... and SIP positionj

[t anchorage: Type

— Seat mounting on the tractor: Type

— Other

beat componénts: Type

— Seat operatingposition in the test: Description

— Masse

5 used(for calculating the loads

with a reversible driving position (reversible seatdnd steering wheel): Yes/No

Ly pe/model of optional seat(s) and position(s) of the seat index point (SIP):

48

Table C.3 — Tractor seat

Seat

Make/Model/Type

Components

Mass (kg)

Driver seat:

Seat belt assembly:

Other seat components:

Total:
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