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The |ist of annexes,

Insert a new annex 7, to read:

Annex 7 — Determ nation of the position of the centre of gravity of the
vehi cl e.

The text of the Regul ation

Insert a new annex 7, to read:

"Annex 7

DETERM NATI ON OF THE CENTRE OF GRAVITY OF THE VEHI CLE

1. The position of the centre of gravity shall be given by three
par anet er s:

1.1. | ongi tudi nal distance fromthe centre line of front axle (I,)

1.2. transverse distance fromthe vertical symetry plane of the
vehicle (+). This eccentricity (e) is positive, if centre of
gravity is closer to the service door side and negative if it is
farther.

1.3. vertical distance (height) above the horizontal ground level (h)
when the tyres are inflated as specified for the vehicle

2. The position of the centre of gravity shall be determ ned by
measur ement s:

2.1. the longitudinal (I,;) and transverse (e) paraneters with a
measurenent on flat, horizontal ground (see figure 1)

2.2. there are two options to determ ne the height of the centre of
gravity (h)

2.2.1. lifting method (see figure 2)

2.2.2. tilting nmethod (see figure 3)

The manufacturer can choose between the two options

3. Because the energy conditions of the rollover test strongly depend
on the vehicle's centre of gravity position, its determ nation
shoul d be done very precisely. The follow ng accuracy is required.

di rensi ons, |ees than 2000 mMm + 1 mm

above 2000 mMm + 0.05 per cent
angl es + 1 per
cent
| oad val ues (wheel loads, lifting |load, axle load) + 0.2 per cent
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Measurenment on flat horizontal ground

The wheel |oads shall be neasured individually in the sane tinme
(e.g. by load cells):

WL WRa V\éL V\éRv \ML \MR
Twin tyres should be considered as one wheel
In case of two axle vehicle

WL = Wg =Lz =0

Cal cul ate axl e | oads accordingly:

A= W, + Wg
A= W, + W
As = W+ Wi

Cal cul at e si de supporting | oads accordingly:

S = WL + W, + W, (left side)
Sk = Wr + Wr + W (right side)

Cal cul at e unl aden kerb mass accordi ngly:
M =A + A + A = S +5&

Det erm nation of the |ongitudinal and transverse position of
centre of gravity. Using the neasured and cal cul ated | oad
paranmeters, as well as the given geonetrical values of the vehicle
(see figure 1)

Cal cul ate | ongitudi nal position of the centre of gravity
accordi ngly:

Cal cul ate centre of gravity’'s transverse position accordingly:

2 S o
e= - —
5 M,

where b is the average track of the axles, if b;, b, and b; is track
of the first, second and third axle

|o=%(b1 +b, +b,)
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Lifting test to determine centre of gravity's height (see
figure 2)

Lifting shall be done by both sides, both wheels of the second
axle (e.g. by crane) in vertical direction. The spring system of
the lifted axle should be sustained and the wheels of the first
axl e shoul d be chocked.

The Iifting height (m has to result a lifting angle (p between
15°-20°. To ensure this lifting angle either a ditch should be
used, or the front axle should be in an el evated position to
overcome the limtation of the front angle of approach

Reaching the required lifting height the vehicle shall be held
constantly in this position and the follow ng val ues have to be
measur ed:

exact lifting height (n) measured at the centre of the lifted axle
wheel s

vertical lifting load (A*,)
vertical supporting axle load at the front axle (A*,)

Control the measured | oads, the sumof them shall be equal to the
unl aden, kerb mass:

Aty tA", = M
Calculate the exact lifting angle accordingly:

.e&emo
b = arcsin :
L, o

Cal cul ate the height of the centre of gravity accordingly:
& A0 1
h=r+h =r+g¢l, - —
1 gl 12 Mkﬂtgb

where r is the static rolling radius of the front wheels when they
are inflated as specified. The determination of r is shown on
figure 4.

Tilting test to determ ne the height of the centre of gravity
(see figure 3.)

The vehicle shall be placed parallel to the tilting axis on the
tilting platform The wheel s shoul d be supported agai nst side
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slip. Three side supporting frames with padded heads should be
applied to avoid rollover.

The di stances between the padded heads and the side wall of the
vehi cl e shoul d be equal and in the range of 60-100 mm when the
vehi cle stands on the horizontal tilting platform

Al'l axles of the vehicle should be fixed, the spring system
bl ocked.

The tilting shall be done very slowy, until the unstable position
of the vehicle. This position is reached, when:

t he wheel s on one side do not touch the tilting platform any nore,
the side supporting load on that side is zero

the side wall of the vehicle touches the padded heads of the side
supporting franes

Measure precisely the tilting angle (g of the unstable position.
Three neasurenments have to be carried out independently and the
average value of the three tilting angles should be used for the
cal cul ation of the height of the centre of gravity.

Tilting test shall be nade on both directions determ ning two
tilting angles: left side g and right side a

Cal cul ate heights accordingly to both directions:

h _bx2e
' 2tga,

where g and h; nean the appropriate values of the left and right
side tilting test.

Cal cul ate the centre of gravity' -s height:
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' Fig.A.
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