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NATIONAL FOREWORD

The adoption of the ISO Standard as a Malaysian Standard was recommended by the
Working Group on Construction of Vehicles under the authority of the Industry Standards
Committee on Road Vehicles.

This Malaysian Standard is identical with ISO 10392:1992, Road vehicles with two axles -

Determination of centre of gravity, published by the International Organization for
Standardization (ISO). However, for the purposes of this Malaysian Standard, the following

apply:
a) in the source text, "this International Standard" should read "this Malaysian Standard";

b) the comma which is used as a decimal sign (if any), to read as a point; and

C) reference to International Standards should be replaced by equivalent Malaysian
Standards as follows:

Referenced International Standards Corresponding Malaysian Standards

ISO 612, Road vehicles - Dimensions of MS ISO 612, Road vehicles - Dimensions of
motor vehicles and towed vehicles - Terms motor vehicles and towed vehicles - Terms
and definitions and definitions

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.

NOTE. IDT on the front cover indicates an identical standard i.e. a standard where the technical content, structure,
wording (or is and identical translation) of a Malaysian Standard is exactly the same as in an International Standard
or is identical in technical content and structure although it may contain the minimal editorial changes specified in
clause 4.2 of ISO/IEC Guide 21-1.
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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 I1SO
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, govern-
mental and non-governmental, in liaison with ISO, also take part in the
work. 1SO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an Inter-
national Standard requires approval by at least 75 % of the member
bodies casting a vote.

International Standard 1ISO 10392 was prepared by Technical Committee
ISO/TC 22, Road vehicles, Sub-Committee SC 9, Vehicle dynamics and
road-holding ability.

Annexes A and B form an integral part of this International Standard.
Annex C is for information only.

© 1SO 1992
All rights reserved. Mo part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without
permission in writing from the publisher.

International Organization for Standardization

Case Postale 56 ® CH-1211 Genéve 20 ® Switzerland

Printed in Switzerland



INTERNATIONAL STANDARD

1SO 10392:1992(E)

Road vehicles with two axles — Determination of centre of

gravity

1 Scope

This International Standard specifies a method to
determine the location of the centre of gravity of a
road vehicle, as defined in ISO 3833, with two axles.
Other procedures may exist and be used, employing
more elaborate and sophisticated methods and
equipment, such as tilt-tables and cradles.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All stan-
dards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions of the standards in-
dicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

ISO 612:1978, Road vehicles — Dimensions of motor
vehicles and towed vehicles — Terms and
definitions.

ISO 3833:1977, Road vehicles — Types — Terms and
definitions.

1SO 8855:1991, Road vehicles — Vehicle dynamics
and road-holding ability — Vocabulary.

3 Test conditions

3.1 Operating and other liquids

The fuel tank shall be completely full. If the dis-
placement of other liquids (operating and other) due
to the inclination of the vehicle, as measured in
clause 4, is considered significant, this shall be
taken into account.

3.2 Loading conditions, suspension and
mechanical parts

Any load shall be held in place to avoid displace-
ment due to the inclination of the vehicle.

After loading the vehicle to the desired loading con-
ditions, the wheel suspension shall be blocked to
avoid changes in deflection due to the inclination of
the vehicle. This may also apply to other vehicle
components which could affect the test result due to
flexible mounting.

When lifting the vehicle, the gear-box shall be in
neutral. The parking-brake shall be released; rolling
of the wheels of one axle only shall be avoided by

wedges or other means. The front wheels shall re-
main pointing straight ahead as far as possible.

4 Measuring procedure

4.1 With the vehicle horizontal, and in accordance
with the dimensions given in 1ISO 612 and ISO 8855.
measure and record:

ler, the wheelbase, left, in millimetres;

/

light- the wheelbase, right, in millimetres;

b, the track, front, in millimetres;

b,, the track, rear, in millimetres;

m,, the wheel load, front left, in kilograms;
m,, the wheel load, front right, in kilograms;
m,, the wheel load, rear left, in kilograms;

m,, the wheel load, rear right, in kilograms;
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Faat1s the static loaded radius®, front left, in
millimetres;

Feato. the static loaded radius", front right, in
millimetres;

Feata. the static loaded radius?, rear left, in milli-
metres;

Teate. the static loaded radius”, rear right, in
millimetres.

4.2 Lift one axle in steps (three or more steps are
recommended). Record the axle load of the other
axle and the lifting angle for each position. The
maximum lifting angle depends upon the accuracy
of the scale which is used to measure the axle load.
It shall be large enough to provide the accuracy re-
quired in clause 5.

4.3 To take the hysteresis into account, lower the
lited axle by steps back to the level position and
record axle loads and lifting angle as described as
above.

4.4 Plot the axle loads and the tangent of the cor-
responding lifting angles and determine the mean
value of axle load for a corresponding lifting angle.

4.5 It is recommended that all the measurements
be repeated lifting the other axle.

4.6 It may also be desirable to determine the lifting
angle from the wheelbase and the elevation of the
wheels above the ground for each inclination pos-
ition. In this case the change in tyre deformation
caused by lifting one end of the vehicle shall be
taken into consideration.

5 Accuracy of determined parameters

The following accuracies are required:

— Absolute axle load value: + 0,2 %
— Change in axle loads due to lifting

(applies to scales, which do not

measure absolute loads, but changes

in loads): +25 %
— Dimensions: < 2000 mm : + 1 mm

>2 000 mm : + 0,05 %

— Angles: +1%

1) See annex A.

6 Determination of location of centre of
gravity

6.1 Determination of coordinates in horizontal
plane

6.1.1 Location of centre of gravity longitudinally

The horizontal distance between centre of front axle
and centre of gravity, x.g, in millimetres, is deter-
mined by the equation:

m,

XCGZWXI
where
m,=m;+ m, (as defined in 4.1) = rear axle

load, in kilograms;

m,=m, + m,+ my + m, (as defined in 41) =
total mass of vehicle, in kilograms;

[=05(feq + ki) (as defined in 41) =
wheelbase of the vehicle, in millimetres.

6.1.2 Location of centre of gravity laterally

The horizontal distance between the longitudinal
median plane of the vehicle and the centre of gravity
(positive to the left), y.g, in millimetres, is deter-
mined by the equation

b(my — my) + b(rmy — my)
Yee = 2 m,

where all symbols are as defined in 4.1.

6.2 Determination of height of centre of
gravity above ground

6.2.1 Determination of axle load and lifting angle

The following values are obtained from the plotted
data by linear curve fitting:

m'; and m’, which are axle loads at front and rear
respectively of the axle remaining on the ground
while the vehicle is inclined;

A the corresponding lifting angle.

6.2.2 Location of centre of gravity above ground

The height of the centre of gravity above ground,
Zcg. in millimetres, is determined by the equations:

i —my)

Zce stat f

~ m, xtan 0 tr.



or

Km', — m,)

Zce = Tstat.r

m, x tan 0

where
m; = m, -+ m, = front axle load, in kilograms;
m, = iy -+ m, = rear axle load, in kilograms;

"stat,sz,S(Vs@u +_rs_,a(‘2) = static loaded radius,
front, in millimetres;

Fotatr = 0.5(Fstat3 + Fstat4) = Static loaded radius,
rear, in millimetres;

ISO 10392:1992(E)

l is as defined in 6.1.

For symbols not defined, see 4.1.

NOTE 1 m; and m, may be measured directly if only the
height of the centre of gravity is required, in which case
my, m,, my and m, are not needed.

7 Data presentation

Measured data and test results shall be presented
in a test report as shown in annex B.
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Annex A
(normative)

Determination of static loaded radius, .,

The static loaded radius given in 4.1 may be determined as shown in figure A.1: the formula is sufficiently ac-
curate for the test procedure described in this International Standard.

dw
/I
<= l
Q
I
<
d
Fstat = d\:./ -
2
Figure A.1
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Annex B
(normative)
Test report
B.1 Vehicle identification
BAd MK o
2 I B Y oY 1Y FA USROS UPPP PP TPTPPPPTP PSPPSRI
B.1.3 PO ot h e
B.14 Tyres:
Tyre size, front: . rear: ...
Tyre pressure, front: ... e TEAT ittt
B.1.5 Suspension setting (if adjustable): ...

B.2 Measurement data
B.2.1 Loading conditions (description of the loads, e.g. dummies, luggage, etc. and their locations in the vehicle):

B.2.2 Masses (loads):

Front left: o kg Rearlefti ... kg
Front right: oo kg Rear right: ... kg
Front total: ..o kg Reartotal: ... kg
Total, vehicle: ... kg

B.2.3 Track, front: ... mm

B.2.4 Wheelbase, left: ... mm

B.2.5 Static loaded radii:
Frontleft: e mm  Rear lefti ... mm
Front right: . mm  Rear right: ... mm

B.3 Test results

B.3.1 Longitudinal displacement between centre of front axle and centre of gravity: ... mm
B.3.2 Distance between the longitudinal median plane

of the vehicle and the centre of gravity (positive to the left):

....................................................................................................................................................................................................... mm
B.3.3 Height of the centre of gravity above the ground
B.3.3.1 Test with lifted front axle
BIFING ANGIE. oot °
rear axle 10ad (VEhICIE INCHNEA): ... ... e kg
height of centre of gravity, front axle lifted: ... mm
B.3.3.2 Test with lifted rear axle
lifting angle: ..o °
front axle 10ad (VEhICIe INCHNEA): ... kg
height of centre of gravity, rear axle lifted: ... mm
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Annex C
(informative)
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