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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
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Introduction

Testing of roll-over protective structures (ROPS) for wheeled tractors for agriculture and forestry aims at
minimizing the likelihood of driver injury resulting from accidental overturning during normal operation (e.g.
field work) of the tractor. The strength of the ROPS is tested by applying static loads and a static crushing test
to simulate actual loads which can be imposed on the cab or frame when the tractor overturns either to the
rear or to the side without free fall. The tests allow observations to be made on the strength of the structure

and the attachment brackets to the tractor and also of the tractor parts that could be affecte

imposied on the structure.

Provig

those
tracto

the twlo driving positions. The point of application of the side loading is determiined as the mid-
the segat index points measured in the two positions.

It is re

low p

ofile tractors used in low buildings with limited overhead cléarance, orchards, etc., stil

d by the load

ion is made to cover both tractors with the conventional forward facing driver’s pesition only, as well as
with a reversible driver’s position, which is in agreement with the relevant OECD test codg practice. For
s with a reversible driver’s position, a clearance zone is defined to be the combined cleargnce zones for

boint between

cognized that there may be designs of tractors — for example, fawn-mowers, narrow vingyard tractors,

tractors and

certaip forestry machines such as forwarders — for which this International Standard is not apprgpriate.

NOTE

For narrow-track wheeled tractors, see 1SO 12003-1[5] and1SO 12003-2[61.
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Tractors for agriculture and forestry — Roll-over protective
structures (ROPS) — Static test method and acceptance

con

ditions

1 S

This
proted

Itis a
instea

rear wheels greater than 1 150 mm.

2 N

The f
refere

document (including any amendments) applies.

ISO 6

ISO5
index

ASTM

3 T
For th

3.1

roll-o
ROPS
frame

cope

nternational Standard specifies a static test method and the acceptance~conditions
tive structures (cab or frame) of wheeled tractors for agriculture and forestry;

pplicable to tractors having at least two axles for wheels mounted with pneumatic tyres, or
d of wheels, with an unballasted tractor mass of not less than 800 kgand a minimum trag

ormative references

bllowing referenced documents are indispensable~for the application of this docume
hces, only the edition cited applies. For undated' references, the latest edition of th
B0, Structural steels — Plates, wide flats, bars, sections and profiles

B53:1995, Earth-moving machinery,-and tractors and machinery for agriculture and for
boint

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

erms and definitions

b purposes of-this' document, the following terms and definitions apply.

Ver protective structure

work protecting drivers of agricultural and forestry tractors that minimizes the likelihood g

for roll-over

having tracks
k width of the

ht. For dated
e referenced

pstry — Seat

f driver injury

resulti

NOTE

tractor

ng from accidental overturning during normal operation

The ROPS is characterized by the provision of space for a clearance zone, either inside the envelope of the
structure or within a space bounded by a series of straight lines from the outer edges of the structure to any part of the
tractor that might come into contact with flat ground and that is capable of supporting the tractor in that position if the

overturns.

© I1SO 2006 — All rights reserved
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3.2
tractor mass

mass of the unladen tractor in working order with tanks and radiators full, roll-over protective structure with

cladding, and

NOTE
loads.

3.3

any track equipment or additional front-wheel drive components required for normal use

reference mass

my
mass, not les

than the tractor mass, selected by the manufacturer for calculation of the energy input

Not included are the operator, optional ballast weights, additional wheel equipment, special equipment and

to be

used in the te

3.4

horizontal loading test

application of

3.5

crushing tes
application of]
protective stry

3.6

longitudinal
longitudinal p
zero Y plane
vertical plane
— for each
straight li

A and B
powered

See Figure 1.
NOTE 1 The
the other, the S
plane passing

NOTE 2

3.7

Adgpted from 1SQ612:1978[", Clause 5.

5ts

a horizontal load to the rear, front and side of the roll-over protective structure

a vertical load through a beam placed laterally across the uppermest members of the ro
cture

median plane
ane of symmetry

Y passing through the mid-points of AB, perpendicular to AB, A and B being such that

wheel, the vertical plane passing through its* axis cuts the mid-plane of the wheel folloy
he A which meets the supporting surface ‘of-the vehicle at one point, and

are two points thus defined which correspond to two wheels, both of which are either stee
wheels, situated respectively at thetwo ends of the same real or imaginary axle

e mid-plane of the dual wheels being equidistant from the inner edge of one wheel and the outer g
traight line A is, in this-particular case, the intersection of the mid-plane of the dual wheels and the
hrough the axis of the)axle pin.

reference pl
vertical plane

ne

l-over

ving a

ing or

dge of
ertical

dgenerally longitudinal to the tractor and passing through the seat index point and the stg

ering-

wheel centre.

NOTE

Normally, this plane coincides with the longitudinal median plane of the tractor.

© I1SO 2006 — All rights reserved
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—

Figure 1 — Longitudinal median plane

4 Symbols and abbreviated terms

For the purposes of this document, the symbols given in Table 1 are used.

Table 1=~—~Symbols

Symbpol Description Unit
ay, Half of the horizontal seat adjustment mm
a Half of the vertical seat adjustment mm
D Deflection of.the. ROPS for.the calculated basic energy required at the point of, and in line with, mm

the load application

E, Energy input to be absorbed during first longitudinal loading J
E Energy input to.be absorbed during second longitudinal loading J
E, Energy inputto-be absorbed during side loading J
F] Static load.force for the basic energy required N

Foby Maximum static load force occurring during loading (excluding overload) N
F; Applied force at front in the crushing test N
F, Applied force at rear in the crushing test N
my Reference mass kg
w Width of the ROPS mm

5 Apparatus

5.1 Horizontal loading tests

5.1.1 Material, equipment and attachment means to ensure that the tractor chassis is firmly fixed to the
ground (and supported) independently of the tyres.

© 1SO 2006 — All rights reserved 3
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5.1.2 Means to apply a horizontal force to the roll-over protective structure, such as are shown in Figures 2
and 3, complying with the requirements of 5.1.2.1 t0 5.1.2.4.

5.1.21 It shall be ensured that the load can be uniformly distributed normal to the direction of loading and
along a beam of length between 250 mm and 700 mm, in an exact multiple of 50 mm.

5.1.2.2 The edges of the beam in contact with the roll-over protective structure shall be curved with a
maximum radius of 50 mm.

5.1.2.3 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.

5.1.2.4 Where the roll-over protective structure’s length, covered by the appropriate load-applying,peam,
does not congtitute a straight line normal to the load application direction, the space shall be packed)sq as to
distribute the Joad over this length.

T\

Key

rear load

seat index point (SIP)

front load

point of second longitudinal load application, front or rear
SIP, longitudinal centre-plane

o g b~ WN -

point of longitudinal load application, rear or front

Figure 2 — Front and rear load application

4 © 1SO 2006 — All rights reserved
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Dimensions in millimetres

85 /;3 4
S

A |

A

/|
([\/\/ /\/ 3“

IRAE0

Key

1  seatindex point (SIP)

2 peint of side load application (see 7.2.3)
3  deflection due to rear longitudinal loading
4 S|P, longitudinal centre-plane

5 Igad

Figure 3 —< Side load application

5.1.3 | Equipment for measuring force and deflection along the direction of application of the force and
relativie to the tractor chassis. To_ensure accuracy, measurements shall be taken as continuoys recordings.
The measuring devices shall be.located so as to record the force and deflection at the point of, pnd along the
line of, loading.

5.1.4 | Means to prove-that the clearance zone has not been entered during the test. A measuring rig based
on thg clearance zong-as’shown in Figure 4 may be used.

© 1SO 2006 — All rights reserved 5
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Key
1 seatindeX point (SIP)

Dimensions mm Remarks
AR 100 Minimum
BBy
AA;
BB,
C,C,

500

DD,

Minimum or equal to the steering-wheel radius
EE 500
152

plus 40 mm, whichever is greater

FiFy
GG,
HiH,
1l
)

500

EE,
E2EO

= [/ Minimum or_equal to the steering-wheel radius
plus 40 mm, whichever is greater

—+
N
9
g

—

JoEo 300

FoGo
1,Go
CoDo
EoFo

NOTE For other dimensions, see Figure 6 a) and b).

Depending on the tractor

Figure 4 — Clearance zone measuring rig

6 © 1SO 2006 — All rights reserved
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5.2 Crushing tests

5.21 Material, equipment and attachment means to ensure that the tractor chassis is firmly fixed to the
ground (and supported) independently of the tyres.

5.2.2 Means of applying a downward force on the roll-over protective structure, such as that shown in
Figure 5, including a stiff beam with a width of 250 mm.

5.2.3 Means for proving that the clearance zone has not been entered during the test. A measuring rig
based on the clearance zone as shown in Figure 4 may be used.

)
%/;2
1 1
v v
N 7N
e
e
—~—_| e / A/
N A\
e
& 9 2
>< | >\I\ |_» | >é/
4
Key
1 fgrce
2 universabpin joints
3 hydraulic cylinder
4  supports under front and rear axles
5  crushing beam

Figure 5 — Example of arrangement for crushing test

© 1SO 2006 — All rights reserved 7
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6 Preparation of tractor and ROPS for testing

6.1

The roll-over protective structure shall be manufactured to production specifications and shall be fitted

to the appropriate tractor model chassis in accordance with the manufacturer’s declared attachment method.

6.2

The assembly shall be secured to the bedplate so that the members connecting the assembly and the

bedplate do not deflect significantly in relation to the ROPS under loading. The assembly shall not receive any
support under loading other than that due to the initial attachment.

6.3

with the ROPS during testing.

The assembly
and its attach

6.4 All detd
not contribute

In cases whe
removed or fi
whether, in th

6.5 The RC
data.

7 Test pr

CAUTION —
which could

7.1 Seque

711
given.

The t

a) Firstlon

For a tractor
from the rear.

b) Firstcru

The first crusTing test shall be applied at the same end of the ROPS as the longitudinal loading.

c) Loading

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

shall be supported and secured or modified so that all the test energy is absorbed by the
ment to the tractor’s rigid components.

chable windows, panels and removable non-structural fittings shall be removed:so that t
to the strength of the ROPS.

e it is possible to fix doors and windows open or remove them during work, they shall be
xed open for the test, so that they do not add to the strength of the.ROPS. It shall be
s position, they would create a hazard for the driver in the event of oyerturning.

PS shall be instrumented with the necessary equipment to-ebtain the required force-def

ocedures

Some of the tests specified in this International Standard involve the use of proc
lead to a hazardous situation.

hce of tests

bst shall be carried out in accordance with the procedures given in a) to e) in the sequer

pgitudinal loading

For other tractors the longitudinal loading shall be applied from the front.

shing test

ROPS

ey do

either
noted

ection

pSses

ce as

vith at least 50 %‘of its tractor mass on the rear wheels, the longitudinal loading shall be ajpplied

from the side

In the case of an offset seat and/or non-symmetrical strength of the ROPS, the side loading shall be on the
side most likely to lead to entering the clearance zone.

d) Second crushing test

The second ¢

In the case of

rushing test shall be applied at the opposite end of the ROPS to the longitudinal loading.

two-post designs, it may be at the same point as in b).

© I1SO 2006 — All rights reserved
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e) Second longitudinal loading

A second longitudinal loading shall be applied to tractors fitted with a ROPS designed to be ti
longitudinal loading in a) was not applied in the direction in which the ROPS is designed to tilt.

7.1.2 All tests shall be performed on the same ROPS. No repairs or straightening of any me
carried out between tests.

7.1.3 On completion of all tests, permanent deflections of the ROPS shall be measured and re

700:2006(E)

lted when the

mber shall be

corded.

After each part test glven in7. 1 1, the ROPS shaII be inspected V|suaIIy W|th the load removed. If cracks or

11.4 ghall be carried out before proceeding to the next loading in the sequence given in 7.1. 1

As loading continues, the cab/frame deformation may cause the direction of loading|fo ch
permigsible.

7.2 |Horizontal loading from rear, front and side

7.2.1 | General requirements for horizontal loading tests

7.21. The loads applied to the ROPS shall be distributed by imeans of a stiff beam, comg
requirements of 5.1.2, located normal to the direction of load application; the stiff beam may ha
preventing its being displaced sideways. The rate of load application shall be such that th

The application of the load shall comply with the requirements of 7.2.1.1 and 5.1.2.
uctural member to which the load is to-be applied is curved, the requirements of 5.1.2.4 sh

7.21.
not ag

B
d strength to the structure may.be used to complete the test procedure.

7.2.2 | First longitudinal loading
The Ig
or the
side Iq

ad shall be applied horizontally and parallel to the longitudinal median plane of the tracton
front as required‘by7.1.1 a). If from the rear, it shall be applied to the opposite side to thg
ad is applied.-f.from the front, it shall be to the same side as the side load.

The Iq
would

ad shall<be‘applied to the uppermost transverse structural member of the ROPS (i.e. th
be likelyto strike the ground first in an overturning accident).

The Igad-application point shall be at one-sixth of the width of the roll-over protective structure’

st specified in

ange. This is

lying with the
e a means of
ht the rate of
Itaneously as
d shall not be
if desired, for

n particular, if
all be met.

If no structural cross-member exists at the application point, a substitute test beam which does

from the rear
t to which the

at part which

5 top, inwards

from the outside corner. The widih of the ROPS shall be taken as ihe distance between two [ir
the longitudinal median plane of the tractor and touching the outside extremities of ROPS in
plane touching the top of the uppermost transverse structural members.

es parallel to
the horizontal

The beam length shall be not less than one-third of the roll-over protective structure’s width (as described

above) and not more than 49 mm over this minimum.

© I1SO 2006 — All rights reserved
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The test shall

be stopped when

pplied
of the

a) the strain energy absorbed by the ROPS is equal to or greater than the required input energy, E4, in
joules, where
Ein =14-my

or,

b) the ROPS enters the clearance zone (see Clause 9) or leaves it unprotected.

7.2.3 Loading from side

The load shall be applied from the side horizontally normal to the longitudinal median plane. It shall-be 4

to the roll-ovdr protective structure’s upper extremity at a point generally 85 mm (see Figure 3)\forward

SIP (see Figyre 3 and Clause 8), or, for a tractor with reversible driver’s position, midway \between thg

measured in {

If it is certain
sideways, the
specified in 7
uppermost on

The beam len

The test shall

a) the strair
joules, wi
Eig =17

or

b) the ROP

7.3 Crush

7.3.1 CrusH

The beam shall be positiohed across the rear uppermost structural members and the resultant crushing

shall be locat
This force sh
ROPS.

he two driving directions.

that any particular part of the cab side will touch the ground first when the tractor ove
loading shall be applied at that point, provided that this permits_tiniform load distribut
2.1. In the case of a two-post structure, side loading shall be applied at the structural m
the side, regardless of the SIP.

gth shall be as long as practicable, subject to a maximum-of- 700 mm.

be stopped when

energy absorbed by the ROPS is greater than' or equal to the required input energy,
here

5~mt

5 enters the clearance zone. (see Clause 9) or leaves it unprotected.
ng tests

ing at rear

ed in the-vertical reference plane. The force, F,, shall be applied, where F, = 20 m,, in ne
Il be maintained for at least 5 s after the cessation of any visually detectable movement

SIPs

rturns
on as
ember

is’

forces

vtons.
of the

Where the rear part of the roll-over protective structure’s roof will not sustain the full crushing force, the force
shall be applied until the roof is deflected to coincide with the plane joining the upper part of the ROPS to that
part of the tractor rear capable of supporting the vehicle mass when overturned. The force shall then be
removed and the tractor or loading force repositioned so that the beam is over that point of the ROPS which
would then support the tractor front when completely overturned and the full force applied.

10
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7.3.2 Crushing at front

The beam shall be positioned across the front uppermost structural members and the resultant crushing
forces shall be located in the vertical reference plane. The force, Fy, shall be applied, where Fy = 20 my, in
newtons. This force shall be maintained for at least 5s after the cessation of any visually detectable
movement of the ROPS.

Where the front part of the roll-over protective structure’s roof will not sustain the full crushing force, the force
shall be applied until the roof is deflected to coincide with the plane joining the upper part of the ROPS to that
part of the tractor front capable of supporting the vehicle mass when overturned. The force shall then be
removed and the tractor or loading force repositioned so that the beam is over that part of the ROPS which

Would than csinnorttha tractar raar whan combpletebroverturned-and thefull forca-annliad
tHEeR-SHPPOtHetHa6toHea—WreH-6orMpretery-oveurieaaRaHetur1orceappHea-

7.4 [Second longitudinal loading

The spcond longitudinal loading shall be applied in the opposite direction to, and at(the corner|furthest from,
the lopgitudinal loading according to 7.2.2, but otherwise in accordance with 7.2.1¢

The tgst shall be stopped when

a) the strain energy absorbed by the protective structure is equal to~or greater than the fequired input
nergy, Ejp,, in joules, where

(0]

I

iz = 0,35-my
or

b) the ROPS enters the clearance zone (see Clause 9) or leaves it unprotected.

8 Seat index point
The seat index point (SIP) shall be determined in accordance with ISO 5353.

For a|suspended seat, the manufagturer’s directions for setting the suspension shall be followed if provided.
Otherwise, the seat suspension.'shall be set to the suspension mid-travel point. After the instgllation of the
seat dn the tractor, the SIP becomes a fixed point with respect to the tractor and does not movg with the seat
through its horizontal and yertical adjustment range.

9 (learance_zone

9.1 |[The clearahce zone is illustrated in Figures 4, and 6 a) and 6 b). The zone is defined in felation to the
reference plane and the SIP. The reference plane is a vertical plane, generally longitudinal to the tractor and
passing through the SIP and the centre of the steerlng wheel. Normally, the reference plane 00|nC|des with the
longit ohtally with the
seat and steerlng wheel durlng Ioadlng but to remain perpend|cular to the tractor or the roor of the ROPS. The
clearance zone shall be defined on the bases of 9.2 and 9.3.

9.2 The clearance zone for tractors with a non-reversible seat is defined and is bounded by the planes
listed in a) to j) below; the tractor being on a horizontal surface, the seat, where adjustable, adjusted to its rear
uppermost position, and the steering wheel, where adjustable, adjusted to the mid-position for seated driving.

a) A horizontal plane, A{B4B,A,, (810 + a,) mm above the SIP with line BB, located (a,, — 10) mm behind
the SIP.

b) Aninclined plane, G{G,l,l4, perpendicular to the reference plane, including both a point 150 mm behind
line B4B, and the rearmost point of the seat backrest.
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c) A cylindrical surface, A4Asloly, perpendicular to the reference plane, having a radius of 120 mm,
tangential to the planes defined in a) and b).

d) A cylindrical surface, B;C,C,B,, perpendicular to the reference plane, having a radius of 900 mm
extending forward for 400 mm and tangential to the plane defined in a) along line B4B,.

e) An inclined plane, C,D4D,C,, perpendicular to the reference plane, joining the surface defined in d) and
passing 40 mm from the forward external edge of the steering wheel. In the case of a high steering wheel
position, this plane extends forward from line BB, tangentially to the surface defined in d).

f) A vertical plane, D4E E;D,, perpendicular to the reference plane 40 mm forward of the external edge of
the steering wheel

g) A horizontal plane, E{F4F5,E,, passing through a point (90 — a,) mm below the SIP.

h) A surfacg, G4FF,G,, if necessary curved from the bottom limit of the plane defined in b).to)the horizontal
plane defined in g), perpendicular to the reference plane, and in contact with the seat backrest throyghout
its length

i) Vertical planes, JJE4F,GH, and J,E,F,G,H,. These vertical planes shall gxtend upwards from|plane
E,F4F,E} for 300 mm; the distances E4E and E,E, shall be 250 mm.

j) Parallel glanes, A{B,C4D,J{H4l4 and A,B,C,D,J5H,l,, inclined so that'the plane upper edge of the|plane
on the sidle on which the force is applied is at least 100 mm from the _vertical reference plane.

9.3 For tractors with a reversible driver's position (reversible-seat and steering wheel), the zgne of
clearance is {he envelope of the two clearance zones defined by the two different positions of the stgering
wheel and thg seat.

12 © 1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=f36597f9d6a1d1b47612ebd40ce09e74

ISO 5700:2006(E)

B 500 N
2100
1 1 3
2
a
=| s
o | o
G A
o 250 250
(=3 -t
m
A
Yy v
o
I
(=]
o
a) Section in reference plane b) Front or rear view
Key
S|P
fdrce

3 vertical reference plane

Eigure 6 — Clearance zone

10 Tolerances

Measlirements during the)tests shall be made to the following tolerances:

a) time +0,2s
b) djstance +0,5%
c) fqrce +1,0%
d) mass +0,5%

11 Acceptance conditions

11.1 General
For the ROPS to be accepted, it shall fulfil the conditions in 11.2 to 11.5 during and after the tests. On

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

© 1SO 2006 — All rights reserved 13


https://standardsiso.com/api/?name=f36597f9d6a1d1b47612ebd40ce09e74

ISO 5700:20

06(E)

11.2 Clearance zone

No part shall enter the clearance zone as defined in Clause 9. No part may strike the seat during the tests.
Furthermore, the clearance zone shall not be outside the protection given by the ROPS (see Note to 3.1). For
this purpose, it shall be considered to be outside if any part of it would have come into contact with flat ground
if the tractor had overturned towards the direction from which the blow was struck. To estimate this, the tyres

and track widt

NOTE

h setting shall be the smallest standard fitting specified by the manufacturer.

ROPS test do not present a hazard to the operator in the event of an overturn by entering into the clearance zone.

11.3 Requiredforee

At the point W
exceed 0,8F

11.4 Overlo

11.41 An o
deflection attd

11.4.2 The g
required ener
11.4.21 T

after the
5 % incrsg

after the

11.4.2.2 =
overload test
clearance zor]

11.5 Cold weather embrittiement

If the ROPS i
details which

Cold weather
Clause 7 at —

NOTE In

ax.

ad test

erload test shall be required if the force drops by more than 3 %. over the last 5 %
ined while absorbing the required energy [see Figures 7 a) and b)].

verload test shall consist of continuing the horizontal loading.in increments of 5 % of the o
hy up to a total of 20 % additional energy [see Figure 7 c)].

he overload test shall be successfully completed if,

absorption of 5 %, 10 % or 15 % additional energy; the force drops by less than 3 % fo
ment and is greater than 0,8F,,, and if,

nbsorption of 20 % additional energy, thesforce is greater than 0,8F .
ntry into the clearance zone or lack-of protection of the clearance zone is permitted durin

After removing the load, the structure shall not be in the clearance zone and shall prote
e.

partial list of th

14

It is the responsibility of the tractor manufacturer to ensure that other components not present during the

here the required energy is met in each of the specified horizontal loading tests, theforcg shall

of the

riginal

each

g this
ct the

5 claimed to have properties resistant to cold weather embrittlement, the manufacturer shdll give
5hall be includediinthe report (see Clause 14).

embrittlement properties may be verified by either performing the tests in accordancg with
8°C or colder, or in accordance with Annex A.
somecountries, ROPS are required to meet the cold weather embrittiement requirements of Anngx A. A
sé.countries is given in Annex A. T
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0,950 D X
Key
X deflection
Y sfatic load force
a8  Lecate F, in relation to 0,95D.
b Querload test not necessary as F, < 1,03F.
a) Overload test not.necessary
YA
Fmax b
e Fa 7
a F / c
Ey
095D D D, X

X  deflection
Y static load force

a8  Locate Fj in relation to 0,95D.
b Overload test necessary as F,> 1,03F.
¢ Overload test performance satisfactory, as F},> 0,97F and Fy, > 0,8 Fpax-

b) Overload test necessary
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Key

X  deflection
Y static load
1 overload
a8  Locate Fy
b Overload
¢ Fb < 0,97}
d  F,<0,97F
& Fy4<0,974

f Overload

12 Extens

In the case of
used on othe
provided that

a) The tract

0950 D D,D,D;D, X
-

1

force

in relation to 0,95D.

est necessary as F,> 1,03F.

[, further overload therefore necessary.

b, further overload therefore necessary.

., further overload therefore necessary.

est performance satisfactory if Fg > 0,8F .y -Failure at any stage when load drops below 0,8F ;.

c¢) Continuing overload test

Figure 7 — Static load force load relative to deflection

on to other tractor models

a ROPS which-has fulfilled the conditions required for acceptance and which is designed
tractor maedels, the test as specified in Clause 7 need not be carried out on each tractor 1
the ROPS\and the tractor comply with the following conditions.

pr-mass of the new tractor shall not exceed the reference mass used in the test by mor

5 %.

to be
nodel,

e than

b) The attachment method and the tractor components to which the attachment is made shall be identical or

of equiva

lent strength.

¢) Any components, such as mudguards and bonnet, which may provide support for the ROPS, shall be
identical or judged to give at least the same support.

d) The position and critical dimensions of the seat in the ROPS and the roll-over protective structure’s
relative position shall be such that the clearance zone would have remained within the protection of the

deflected

In such cases

16

structure throughout all the tests.

, the test report shall contain a reference to the original test report.
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13 Labelling

If a label is required, it shall be durable and permanently attached to the main structure such that it can be
easily read. It shall be protected from damage and shall contain at least the following information:

a) name and address of the manufacturer or constructor of the ROPS;
b) ROPS identification number (design or serial number);

c) tractor make, model(s) or series number(s) the ROPS is designed to fit;

d) thi !n;l»’\rn;nl»:nnnl Qinndaed

rG foaranca 1o o
GTroTreToCtotr o rte T atroTrarotar raar o

14 Tlest report

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

Requirements for providing resistance to brittle fracture of ROPS at

reduced operation temperature

The following requirements and procedure are intended to provide strength and resistance to brittle fracture at

reduced temperature. The following minimum material requirements shall be met in judging the ro
protective strlicture’s suitability at reduced operating temperature in those countries requiring this add

operating pro

In certain cou

Table A.1

NOTE The

A1 Bolts a
ROPS shall b
(see ISO 898

ection.

htries, compliance with the annex is mandatory. See Table A.1.

is mandatory

Country Country code
Canada CA
United States us

requirements and procedure in A.3 and A.4 are given until suitable International Standards are deve

hd nuts used to attach the ROPS to the machine frame and to connect structural parts
b property class 8.8, 9.8 or 10.9 for bolts (sée 1SO 898-1[2]) and property class 8, 9 or 10 fq
2l31)

A.2 All weldling electrodes used in the fabrication of structural members and mounts shall be comj

with the ROP

A.3 Steel n

5 material as given in A.3.

naterials for structural members of the roll-over protective structure shall be of con

toughness m
Structural me
rates such th
not comply wi

NOTE Ste
meet this requi

Structural me

bers that can be demonstrated to be in plane stress or are subjected to sufficiently low
t the possibility of“brittle fracture is precluded in the event of a low temperature field upse
th this requirement.

Ferial exhibiting minimum Charpy V-notch impact energy requirements according to Tab

el with anzas-rolled thickness less than 2,5 mm and with a carbon content less than 0,2 % is consid
ement.

mbers of the roll-over protective structure made from materials other than steel shall

equivalent loy

 teamnaratirae imnact reacistanca  Snecimaens-shall he “lanaitudinal” and takaen from flat
V—temperatdire—pact+esistah T S6HREeRS—SHar—oe—oRghRuGHa—aRG—taheR—Hom—+at

— Some countries where cold weather embrittlement testing according to this annex

l-over
itional

tloped.
of the
r nuts

batible

trolled
e A.2.
strain
need

bred to

have
stock,

tubular or structural sections before forming or welding for use in the roll-over protective structure. Specimens
from tubular or structural sections shall be taken from the middle of the biggest side and shall not include

welds.

A.4 The Charpy V-notch tests shall be made in accordance with the procedure given in ASTM A3707),
except that specimen sizes shall be in accordance with the dimensions given in Table A.2.

A.5 One alternative to this procedure is to use killed or semi-killed steel, for which a specification shall be

provided.

1) Reference to ASTM A370 is to be replaced as soon as a corresponding International Standard becomes available.

18
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Table A.2 — Minimum Charpy V-notch energy requirements for ROPS material at specimen

temperatures of —20 °C and —-30 °C

Specimen size Absorbed energy
-30°C —20 °C
mm J Jb
10x102 11 27,5
10x9 10 25
10x 8 9,5 24
10 x 7,52 9,5 24
10x7 9 22,5
10 x 6,7 8,5 21
10x6 8 20
10x542 7,5 19
10 x 4 7 17,5
10 x 3,3 6 15
10x3 6 15
10 x 2,5 @ 5,5 14
8 Indicates preferred size. Specimen size shall be no less than the largest preferred size that the material will permit.
b The energy requirement at the temperature —20° C is 2,5 times the value specified for —30 °C. Other factors affe¢t impact energy
ztsriir;g hétie.zi.direction of rolling, yield strength, grain orientation-and welding. These factors shall be considered when selecting and

© I1SO 2006 — All rights reserved
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Annex B
(normative)

Test report for roll-over protective structure

B.1 General

Units shown
necessary.

— ROPSm
— Submitte
— Make of
— Model of
— Type of R

— Date and

below, according to 1SO 1000[4], shall be stated, followed by national units in parenthgses if

hnufacturer's name and address:

J for test by:

ROPS:

ROPS:

OPS: cab, frame, rear roll bar, cab with integrated frame,-etc:

location of test:

B.2 Speciflication of test tractor

B.2.1 Identi

fication of tractor to which ROPS'is fitted

B.2.1.1 General

— Make of {
— Model (tr

— Type: 2-
articulate

ractor: 2)

bde name):

d 4-wheel drive-with twin (dual) wheels (if applicable).

B.2.1.2 Numbers

— 1stgerial

noeoor prototype:

vheel drive or 4-wheel drive; rubber or steel tracks (if applicable); articulated 4-wheel dtive or

— Serial no.:

B.2.1.3 Other specifications (if applicable)

— Model denomination(s) for other countries:

— Transmission type of gears x range:

2) Possibly different from tractor manufacturer's name.

20
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— Speed version: 30, 40 or other: km/h

— Manufacturer identification or technical type number:

B.2.2 Tractor mass

Front kg
Rear kg
Total kg
— Reference mass used for calculating loading energies and crushing forces: kg

B.2.3| Minimum track and tyre sizes

Minimum track Tyre size
Front mm
Rear mm
B.2.4] Tractor seat
— Tractor with reversible driver’s position (reversible seat and steering wheel): Yes/No

— Makel/type/model of seat:

— Make/type/model of optional seat(s) and.position(s) of seat index point (SIP):

(Desctiption of seat 1 and SIP position)

(Desctiption of seat 2 afnd,'SIP position)

(Descfiption of-seat ... and SIP position)

B.3 Specification of ROPS
B.3.1 Photographs from side and rear showing mounting details, including mudguards.

B.3.2 General arrangement drawing of the side and rear of the structure including position of SIPs and
details of mountings.

B.3.3 Brief description of the ROPS, comprising:
— type of construction;

— details of mountings;
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