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INTERNATIONAL STANDARD

1SO 3463-1981 (E)

Agricultural and forestry wheeled tractors — Protective
structures — Dynamic test methods and acceptance

conditions

0 Introduction

The testing of the protective structures aims at minimizing the
possibility ¢f driver injury resulting from accidental overturning
during normal operation of the tractor.

The strength of the protective structure is tested by simulating
such loads ps are imposed on the cab or frame when the tractor
-overturns gither to the rear or to the side without free fall. The
tests allow| observations to be made on the strength of the
structure aphd the attachment brackets on the tractor and also
of the partg of the tractor that may be affected by the load im-
posed on the structure. :

1 Scope

This International Standard specifies dynamic,_tést methods
and the acgeptance conditions for protectivesstructures (cab or
frame) of agricultural and forestry wheeled-tractors.

2 Field|of application

This Internptional Standard is applicable to tractors having at
least two gxles for pneumatic tyred wheels, with or without
track attachments,. anhd-with a basic mass of 800 to 6 000 kg.

The minimpm.track width of rear wheels should generally be
greater thgn 1150 mm. It is recognized that there may be

ISO 3462, Agricultural _{tractors and machinery — Seat
reference point — Method of determination.

4 Definitions

For the purpose of this International Standdrd the following
definitions shall apply.

4.1 protective structure : A cab or frame flor the protection
of drivers of agricultural wheeled tractors by minimizing the
possibility of driver injury resulting from accidgntal overturning
during normal operations.

NOTE — The protective structure is characterized py providing space
for the clearance zone either inside the envelope pf the structure or
within a space bounded by a series of straight lines from the outer edge
of the structure to any part of the tractor that mighf come into contact
with flat ground and is capable of supporting the tragtor in that position
if the tractor overturns.

4.2 basic tractor mass : The mass of the ynladen tractor in
working order with tanks and radiators full, protective structure

with cladding, and any track equipment or
wheel drive components required for normal u
removable ballast weights, special equipment

additional front-
se. The operator,
and loads are not

included.

4.3 impact test : The application of a dynamic load pro-
duced by a block acting as a pendulum.

designs of tractors, for example, lawn mowers, narrow
vineyard or low profile tractors used in low buildings with
limited overhead clearance, orchards etc, stilt tractors and cer-
tain forestry machines such as forwarders, for which this Inter-
national Standard is not appropriate.

3 References

ISO 612, Road vehicles — Dimensions of motor vehicles and
towed vehicles — Terms and definitions.

ISO 2408, Stee/ wire ropes for general purposes —
Characteristics.

4.4 crushing test: The application of a vertical load,

“through a beam placed laterally across the uppermost members

of the protective structure.

4.5 longitudinal median plane (of a vehicle): See
ISO 612.

4.6 vertical reference plane (of a vehicle) : The vertical
plane generally longitudinal to the tractor and passing through
the seat reference point and the centre of the steering wheel.

NOTE — Normally this reference plane coincides with the longitudinal
medium plane of the tractor.
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5 Symbols

m = Basic tractor mass, as defined in 4.2, in kilograms

m, = Reference mass which shall be not less than the basic
tractor mass, m, in kilograms

Table 1 — Nominal diameter of lashing ropes

Tractor mass

Rope diameter

kg mm
Less than 5 000 13
5 000 or greater

16

F = Static load force, in newtons

E = Energy
H = The he
dulum block,
L = Referen

input to be absorbed during test, in joules

6.2.3 Softwood beam, of cross-section 150 x 150 mm, for
restraining the rear wheels when striking from the front and
rear, and for clamping against the side of the front and rear
wheels when striking from the side, as shown in figures 4, 5

{ght of lift of the centre of gravity of the pen-
in millimetres

e wheelbase, which shall be not less than the

maximum wheelbase, in millimetres

I = Referen

be moment of inertia about the rear axle, ex-

cluding the rfear wheels which shall be not less than the
maximum mgment of inertia, in kilogram metre squared.

6 Apparatys

6.1 Clearanc¢e zone frame-work

Means . for pro
entered during

ing that the clearance zone has not been
the test. A measuring rig complying with

figures 1, 2a) anjd 2b} can be used.

6.2 Impact tests

6.2.1 Arrang
tective struct
mass of 2 000 k

ments for striking a blow against the pro-
re shall be made by a penduluniblock with a

0.

The mass of thg pendulum block does not include the mass of

the chains. The

bifilar manner

maximum chain mass shall be 100 kg.

om pivot points 8 m or more above ground

The dimension}of the block, which shall be suspended in a

level, shall be a

The centre of gr
its geometric ce

shown in‘figure 3.

avity, of the pendulum block shall coincide with
ntre.

and 6.

6.2.4 Wooden prop, for restraining the jopposite rear wheel
when striking from the side as shown in figure 6. Its|length shall
be 20 to 25 times its thickness and, itsywidth 2 td 3 times its
thickness.

6.2.5 Device for measuring elastic deflectign, such as
that shown in figure 7, in‘a horizontal plane that cojncides with
the upper limiting surface’of the clearance zone.

6'3 Crushing(tests

6.3.1  Means for applying downwards force ¢n the pro-
tective structure, such as that shown in figure 8, including a
stiff beam with a width of 250 mm.

6.3.2 Equipment for measuring the total vertical force
applied.

7 Preparation of tractor and protectjve
structure

7.1 The protective structure shall be to the|production
specifications and shall be fitted to the appropriate tractor in
accordance with the manufacturer's declared mgthod of- at-
tachment.

7.2 A track width setting for the rear wheels shall be chosen
such that, as far as possible, the protective structurg is not sup-
ported by tyres during the test.

7.3 - Cross-ply tires should- preferably be used.

6.2.2 Means to ensure that the tractor is lashed to the
ground. The tractor shall be lashed, by means of steel wire
ropes incorporating tensioning devices, to ground rails which
should preferably be spaced approximately 600 mm apart
throughout the area immediately below the pivot points and ex-
tending for approximately 9 m along the axis of the pendulum
block and approximately 1,8 m to either side. Details of the ar-
rangements are given in figures 4, 5 and 6.

The wire rope shall be round, stranded with fibre core, con-
struction 6 x 19 according to iSO 2408, using wire of tensile
strength 1 700 N/mm2.

The nominal diameter shall be as specified in table 1.

7.4 The gear lever shall be in neutral and the hand-brake lever
in the off position.

7.5 All detachable windows, panels and removable non-
structural fittings may be removed so that they do not con-
tribute to the strength of the protective structure.

NOTE — In the cases where it is possible to fix doors and windows
open, or remove them during work, they shall either be removed or
fixed in the open position for the test, so that they do not add to the
strength of the protective structure. It shall be noted whether, in this
position, they would create a hazard for the driver inthe event of over-
turning.
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7.6 Impact tests

7.6.1 General

The position of the block and its supporting chains shall be
selected so that the point of the impact will be at the upper
edge of the protective structure and in line with the arc of travel
of the centre of gravity of the block.

The tractor shall be positioned and held securely in the area
beneath the pivots so as to receive the blow in the appropriate
manner,

1SO 3463-1981 (E)

7.7 Crushing tests

When in position for the crushing test, the tractor shall be sup-
ported under the axles so that the load applied is not carried on
the wheels.

8 Procedure

8.1 Sequence of tests

The points|of attachment of the lashing shall be approximately
2 m behind the rear axle and 1,5 m in front of the front axle.

The tyres ¢f the tractor shall be inflated for different types of
tractor (no|water ballast being used), and the lashing tightened
to give deflpctions appropriate to the type of tractor and tyre as
shown in table 2.

Table 2 — Impact tests — Deflection

Tyre .
Type|of factor pressure Deflection

kPa {bar) mm
Four-wheg} drive with
front and fear wheels of
the same gize :
Front 100 (1,0 25
Rear 100 {1,0) 25
Four-whedl drive with
front whedls smaller than
rear wheelp :
Front 150 (1,5} 20
Rear 100 (1,0) 2
Two-wheg] drive :
Front 200 (2,0) 15
Rear 100 (1,0 25

7.6.2 Front and rear impact-tests

The lashings shall be one{on._each side of both axles giving a
resultant fgrce in the plang-in which the centre of gravity of the
block will swing.

After the Iashingsthave been tightened for the front and rear
blows, a beam, (see 6.2.3) shall be clamped against the ap-
propriate e i i
tight against them (see figures 4 and 5).

7.6.3 Side impact test
The lashing shall be on the side of axles adjacent to the blow.

A beam (see 6.2.3) shall be clamped against the side of the
front and rear wheels opposite the pendulum and driven hard
against the tyres. After lashing, a beam (see 6.2.4) shall be
placed as a prop against the rear wheel rim and secured to the
floor so that it is held tight against the rim during the impact, as
shown in figure 6. The length of the beam shall be chosen so
that when in position against the rim it is atan angle of 30 £ 3°
to the horizontal.

8. t-1—Fortractors—with imm'%_c‘thhe unbaliasted
weight on the front wheels, the following“spquence shall be
followed {the sub-clause numbers are those ih which the tests
are described) :
a) impact from the rear, (see-8.2.1 and 8.2.2);
b) crushing at the rear) (see 8.4.1);
c) impact from‘the front, (see 8.2.1 and|8.2.3);

d) impact-from the side, (see 8.3);

e} crushing at the front, (see 8.4.2).

8.1.2, For tractors with 50 % or more of| the unballasted
weight on the front wheels, the following spquence shall be
followed (the sub-clause numbers are those ih which the tests
are described) :

a) impact from the front, (see 8.2.1 and|(8.2.3);
b) impact from the side, (see 8.3);
¢) crushing at the rear, (see 8.4.1);
d) crushing at the front, (see 8.4.2).

8.1.3 No repairs or straightening of any member shall be car-
ried out between tests.

8.1.4 If a protruding member would preseft an inadequate
area for the pendulum block, a steel pIatI of appropriate
thickness and depth and about 300 mm in| length shall be
fastened to the member in such a manner thgt the strength of
the protective structure is not affected.

: 8—8nerg put—to by the protective
structure during test shall be reported and is calculated by the
formula :

E = 19,6 H (J)
8.2 Impact from the rear and front

8.2.1 Positioning of the tractor

For the impact tests to the rear and front, the tractor shall be
positioned so that the supporting chains and the face of the
pendulum block are at an angle of 20° to the vertical when strik-
ing the protective structure. If the angle of the protective struc-
ture member at the point of contact at maximum deflection

3
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during impact will be greater than 20° to the vertical, the angle
of the block shall be further adjusted by any convenient means
so that the striking face and the protective structure member
are parallel at the point of impact and maximum deflection, the
supporting chains being at 20° to the vertical when the block
strikes the protective structure.

NOTE — In the case of an angle greater than 20°, the adjustment of
the striking face at the pendulum block has to be based on estimated
maximum deformation.

8.2.2 Impact from the rear

The tractor shall be positioned so that the supporting chains
and the striking face of the pendulum block are vertical when
striking the protective structure. If the angle of the protective
structure member at the point of contact is not vertical, the
striking face of the pendulum block and the protective structure
members shall be set parallel at the point of impact at maximum
deflection by one additional support. The supporting chains
shall remain vertical at the point of impact.

NOTE — In the case of non-vertical structure members, the adjustment
of the striking face of the pendulum block has to be based on estimated
maximum deformation.

The rear impact |s not required on tractors having 50 % or more
of the unballast¢d weight on the front wheels.

The rear blow shall be struck in a vertical plane parallel to the
longitudinal medium plane on the corner opposite to that on
which the side impact (see 8.3) is made and at two-thirds of the
distance from the median plane of the tractor to the vertical
plane touching the outside extremity of the top of the protec-
tive structure. Hpowever, if a curve in the back of the protective

structure starts

centre, the impa
the point where
to the median p

The height of th
from either of t
mula to be used
Alternative 1
Alternative 2
8.2.3

Impact

The general pro
impact from the

corner of the tog of the protective structure as.is practicable on

the same side
(see 8.3).

NOTE — “As clo
imum from a vertis
the tractor touchit
structure. Howevs
starts at a longer g

t less than two-thirds of the distance from the
ct shall be at the beginning of that curve, i.e. at
this curve is tangential to a line at right angles
ane of the tractor.

e lift of the pendulum block shall be calculated
he following formuiae. The choice of the for-
is at the discretion of the manufacturer.

i

: H{mm) = 2,165 x 10-8 m, L2

: H (mm) = 5,74 x 10-27
rom the front

Visions for this test are similar to those for the
rear. The blow shall be struck'as/close to the

as that on which the_sidé ‘impact is made

e to the corner as practicable” means 80 mm max-
bal plane parallel to"the longitudinal medium plane of
g the outside extremity of the top of the protective
br, if a curve.in the front of the protective structure
istance than'80 mm inside this vertical plane, the im-

pact shall be adnjinistered at the beginning of the curve, i.e. at the

point where this

curve is tangential to a line at right angles to the

medium plane of

fhe-tfactor

8.3.2 Impact from the side
If it is certain that any particular member,will take the initial im-
pact when the tractor overturns sideways, the imgact shall be
struck against this member. Otherwise, the impact shall be
struck against an uppermost side member and in[the vertical
plane perpendicular to the-longitudinal medium| plane (see
clause 10) and 200 mm farward of the seat referenge point, the
seat being in its mid fore-and-aft position for seategl operators.
In case of an offset{seat and/or non-symmetrical|strength of
the protective structure, the side blow shall be on the side more
likely to lead to‘infringement of the zone of clearahce.

The height'ef-the lift of the pendulum block shall be calculated
from the'following formulae :

= H =25+ 0,2 mywhere m, = 800 to 2 000 kg

— H =125 + 0,15 m, where m; = 2 000 to 6 000 kg

8.4 Crushing tests

8.4.1 Crushing at the rear

The beam shall be positioned across the rear uppefmost struc-
tural members and the resultant crushing forcgs shall be
located in the vertical reference plane. The force Flshall be ap-
plied, where F = 20 m, (N). This force shall be mgintained for
at least 5 s after the cessation of any visually detecjtable move-
ment of the protective structure.

Where the rear part of the protective structure roof will not sus-
tain the full crushing force, the force shall be applled until the
roof is deflected to coincide with the plane joining the upper
part of the protective structure with that part of th¢ rear of the

The lift of the pendulum block shall be calculated from the
following formulae :

— H=2

+ 0,07 m, where m;, = 800 to 2 000 kg

-~ H =125 + 0,02 m, where m; = 2 000 to 6 000 kg

8.3 Impact from either side

8.3.1 Position

ing of the tractor

For the side impact test the direction of the impact shall be

horizontal.

tractor—eap when over-
turned. The force shall then be removed and the tractor or
loading force repositioned so that the beam is over that point of
the protective structure which would then support the front of
the tractor when completely overturned and the full force ap-
plied.

8.4.2 Crushing at the front

The beam shall be positioned across the front uppermost struc-
tural ‘members and the resultant crushing forces shall be
located in the vertical reference plane. The force F shall be ap-
plied where F = 20 m, (N). This force shall be maintained for at
least 5 s after the cessation of any visually detectable move-
ment of the protective structure.
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Where the front part of the roof of the protective structure 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 protective structure with that part of the front
of the tractor 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 protective structure which would then support the rear of
the tractor when completely overturned and the full force
applied (see figure 9).

1SO 3463-1981 (E)

g) a horizontal plane — E, F; F» E; — through the seat
reference point;

h) asurface curved if necessary — Gq Fq F, Gy — from the
bottom limit of the plane defined in b) above to the horizon-
tal plane, defined in g) above, following the general direc-
tion of and in contact with the rear surface of the seat
backrest;

j) vertical planes ad J1 E1 F1 G1 H] and Jz E2 F2 G2 H2 —_
not fess than 2560 mm on either side of the reference plane or
500 mm according to the greatest of the two values;

9 Seat|reference point

The seat rpference point shali be determined, in accordance
with 1SO 2, with the seat adjusted to its rearmost and
uppermost] position.

For a susppnded seat, the suspension shall be set to the mid-
point of tHe suspension travel, unless this is contradictory to
clearly stated instructions by the manufacturer of the seat.
Where sperial instructions for the seat setting exist, these shall
be observ

10 Clearance zone

The clearafce zone is iliustrated in figures 1, 2a) and 2b). Refer-
ring to thelfigures, the zone is defined in relation to the vertical
reference piane (see 4.6). This reference plane shail be as-
sumed to fove horizontally with the seat and steering wheei
during imppcts but to remain perpendicular to the tractor ot the
floor of the protective structure.

The clearapce zone is defined as follows when the) tractor is
standing its wheels on horizontal surface,and, where ap-
plicable, the steering wheel is adjusted to the.mid-position for
seated driviing.

a) a hprizontal plane — A, By B, A; — 900 mm above the
seat reference point;

b) anjnclined plane -Gy G, I, I; — perpendicular to the

referenge plane and inclGding the rearmost point of the seat
and whose( extension passes through a point

directly_aboeve the seat reference point;

¢) a cylindrical surface — Ay A, I, I; — perpendicular to

the refgrence plane, with a radius of 120 mm tangential to 12__Conditions for acceptance

the planes defined in a) and b) above;

d) acylindrical surface — By Cy 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)
above at a point 150 mm forward of the seat reference
point;

e} aninclined plane — C4 D; D, C, — perpendicular to the
reference plane, joining the surface defined in d) above at its
forward edge and passing 40 mm from the rim of the steer-
ing wheel;

f) a vertical plane — D4 E; E; D, — perpendicular to the
reference plane 40 mm of the rim of the steering wheel;

The distance E; E; shall be equal to thg diameter of the
steering wheel plus 40 mm on each side [of the rim of the
steering wheel or 500 mm, whichever is greater;

k) parallel planes — A1 B1 C1 D1 H1 '1 and A2 Bz Cz D2 H2
I, — inclined so that the upper edge of the[plane on the side
to which the side blow.is struck is at least [100 mm from the
reference plane.

11 Tolerances

Measurements during the tests shall be made to the following
tolerances.:

a)) dimensions of the protective structlure and tractor,
clearance zone and tyre deflection when |ashed for impact
tests : £ 3 mm;

b) deflection: + 3 mm;

c) height of lift of pendulum block set for impact tests :
+ 6 mm;

d) measured tractor mass : £ 20 kg;
e) force applied in crushing tests : + 2|%;

f) mass of pendulum block {chain mass excluded) :
+ 20 kg;

g} angle of pendulum block supporting ¢hains at the point
of impact : = 29;

h) moment of inertia: + 5 %.

12.1 For the protective structure to be accepted it shall fulfil
the conditions in 12.1.1 to 12.1.6 during and after the test.

12.1.1 No part shall enter the clearance zone as defined in
clause 10. No part may strike the seat during the tests. Further-
more, the clearance zone shall not be outside the protection of
the protective structure as defined in 4.1. For this purpose it
shall be considered to be outside the protection of the protec-
tive structure if any part of it would have come in contact with
flat ground had the tractor overturned towards the direction
from which the blow was struck. For estimating this, the tyres
and track width setting shall be the smallest standard fitting
specified by the manufacturer.
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12.1.2 The protective structure and tractor shall be visually
examined for cracks and tears after each test. The following
conditions shall be complied with :

a) there shall be no cracks in structural members, moun-
ting components or tractor parts contributing to the
strength of the protective structure, except as covered

by c);

b) there shall be no cracks in welds contributing to the
strength of the protective structure or its mounting com-

ponents;

12.2 In the case of a protective structure which has fulfilled
the condition required for acceptance and which is designed to
be used on other models of tractors, the tests as specified in
clause 8 need not be carried out on each model of tractor, pro-
vided that the protective structure and tractor comply with the
conditions in 12.2.1 t0 12.2.5.

In such cases, the test report shall contain a reference to the
previous test report.

12.2.1 The basic tractor mass shall not exceed the reference
mass by more than 5 %.

c) energy absorbing tears in sheet metal structures are ac-

ceptable, pr
not to have si
of the protec

NOTES

1 Tears in sheet
dulum block shall

2 Spot- or track-
normally be exclug

ided that they are judged by the test station
nificantly reduced the resistance to deflection
tive structure.

metal components caused by the edge of the pen-
hormally be ignored.

velding used for attachment of cladding panels shall
ed from condition b) above.

which would b

likely to cause serious injury during an

12.1.3 There s}all be no protruding member or component

overturning acci
ring, might trap

12.1.4 There s
serious hazard t

12.1.5 During
shall not exceed
with the upper i

12.1.6 If the

ent or which, through the deformation occur-
the operator, for example by a leg or foot.

all be no other components presenting a
the operator.

he side impact test, the elastic deformation
250 mm in a horizontal plane that coincides
miting surface of the clearance zone.

rotective structure is claimed(to ‘meet cold

weather embrittlfment properties, the manufacturer shall state

the standard me

and this shall be included i the report.

12.2.2 If the height of lift of the pendulum-block| for the im-
pact from the rear was calculated by alternative fomula 1, the
maximum wheelbase shall not exceed thereference|wheelbase.
If the height of lift of the pendulum block from the ympact from
the rear was calculated by alternative’formula 2, the maximum
moment of inertia about the (fear axle shall not |exceed the
reference moment of inertial

12.2.3 The method’ of-“attachment and the trhctor com-
ponents to which the‘attachment is made shall be|identical or
of equivalent strength.

12.2.4 Any.components such as mudguards ahd bonnet,
which.may provide support for the protective structure shall be
identical or judged to give at least the same suppqrt.

12.2.5 The paosition and critical dimensions of the seat in the
protective structure and the relative position of the protective
structure of the tractor shall be such that the clearance zone
would have remained within the protection of the deflected
structure throughout all the tests.

13 Test report

The test report shall be in accordance with annexgs A and B.
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J1

e

Seat reference point

Dimensions

Remarks

AqAg
B1Bg
Aq1A9
BB,
CiC2

D1D;
EqE2
F1F2
G1G2’

500

Minimum

the steering wheel plus 80 mm,

{ Minimum or equal to the diameter of
whichever is greater

Minimum or equal to the radius of the
steering wheel plus 40 mm,

twhicheverisgreater

Depending on the tractor

For other dimensions, see figures 2a) and 2b).

Figure 1 — Clearance zone
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Dimensions in millimetres ‘
550

8 A

. : ‘ /
i 150
<D
! \} &
b ——+ — —H
G
S
m
N [ q F
Seat refefence point
Figure 2a) — Clearance zone:from the side
Dimensions in millimetres
500
100 min.
!
Load |
|
|
l
\
A~] |
& !
|
|
250 ol 250
il
S |
!
|
|

Figure 2b) — Clearance zone from the front/rear 150 mm in front of the seat reference point
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Dimensions in miilimetres

Attachment for release
mechanism

™~ Safety hooks for
holding of
remaining chains

Height
. _adjustment
\

Figure 3 — lllustration.of pendulum block

Dimensions in miilimetres

‘ =1500

Arc of travel of
) centre df gravity

of pendiium block
passing-through
point of contact

i f 150 mm square softwood beam
Positioning tie clamped in front of both rear

- wheels after anchoring

Figure 4 — Example of a n;|ethod for lashing — Impact from rear
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Dimensions in millimetres

Arc of travel

of centre of gravity

~ - of pendulum block
. N S passing through point ¢f contact
20 N o
s
X A
N p
K . w1500
= 2000 ;

1560 mm square softwood
Positioning tie beam clamped behind both '
rear wheels after anchoring '

Figure 5 — Example of a method for lashing — Impact from front
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Rounded to secure contact \

against the rim

X

}X/I

Chamfered

Arc of trave] of centre

of gravity of pendulum block
passing thrdugh

point of contact

/

yavi

i .
\/ | | —Lashing (see 7.6.3)
I

3002 3° |

A J

/ /150 mm squarNCable without tension
Prop

softwood beam {optional)

Beam clamped against sides of front and rear wheels
and prop wedged against wheel rim after anchoring

Figure 6 — Example of a method for lashing — impact from side

n
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3)
1) 2)

Horizontal rod

/ attached to frame
d
Friction collar~—/

Vertical bar attached
to tractor chassis

1} Permanent deflection

2) Elastic deflection

3) Total {permanent plus elastic) deflection

Figure 7 — Example of a device for measuring elastic deflection

%___. Universal pin joints

Forge Force

Double-acting
“ hydraulic cylinder

\4& %——~Universal pin joints
| ]

Supports under front
and rear axles

Figure 8 — Example of an arrangement for crushing test
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Position of beam for

rear crushing test %

Position of beam for

@/_ front crushing test

\

3

1SO 3463-1981 (E)

&7

Second position of beam for
front crushing test where front
part of roof will not sustain

full crushing force

</

. \<—‘Imaginary ground plane

S
\

/

Part of tractor capdble of supporting
mass of tractor when overturned

.NOTE — The configuration of the roll-over protection structure is solely for the purpose of illustration and for dimensional reference. It does not pur-

port to denote design requirements.

Figure 9 — Position of beam in crushing tests
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Annex A

Test report for protective structure

Name and address of manufacturer of protective STFUCTUNE & ... .. ...\ttt et i

LT a1 s B L = 3 2 R R R R R

Name and type of ProteCtive STTUCTUIE & . ... ...ttt ittt e it e ettt

Make and model

Date of tests : ..

Test results

Impact tests wer

moment of inert

hf tractor(s) on WHICh test was Carfied OUT : . - - - - - - .-+ -+ rcrrerrrrrirerrorrerersrorrrrsroorrr o>

i about the rear axle used for calculating impact energies and crushing forces were :

b made to the left/right-hand rear and to the right/left-hand front and side. The reference mass and wheelbase or

REFEIONCE MASS I . v o o e e e et e et e et e e e e e e L kg
Referencewheelpase : .................. A T .. .. mm
Wheelbase or reference moment ofinertia 1 ...... ... SN e .. kg-m2
IMPACt BNEIGIES JTEAT ..\t ettt inee e s e B e e kJ

ey a L AL o A R R R R RN R kJ

SIHE ot e e e P e e e i [ kJ
Crushing force @ [ ...oovreee e D e kN

The conditions fi

r acceptance for these tests concerning freedom from fractures or cracks, maximum elastic deflection

tion of the cleargnce zone were satisfactorily fulfilled.

Permanent deflections measured after the tests?

1 Back, forwardls/backwards

hnd protec-

eft-hand 1. . | e e e mm

right-hand @ .. o s mm
2 Front, backwards/forwards

T o Tt v EE S L R R R R R mm

NN © [ i c e ittt e mm
3 Side, sideways

Dy o T S R R R R mm

) 4L O L LR R R mm
4 Top, downwards/upwards .

rear: left-hand ...... ..o mm; right-hand . ... ... ..o mm

front:left-hand ........ccoiiiin i mm; righthand ........... .. o oo i mm
—  Elastic deflection during sideways impact test 1 . ... ... .. oo mm

1) State at which height on the protective structure these measurements were made.
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