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Introduction

The stability of a moped is a very important element of\its adtive safety. The

moped/rider combination and the environment in which-this combin

ation is used form

a unique closed-loop system. However, the evaluationofthe moped/ fider combination
stability is extremely complex because of interaction of the intrinsig moped stability,
the influence of the position of the rider and hi§ response to contipuously changing

conditions.

In the evaluation of moped stability, the determination of the kinetic|characteristics of
the moped/rider combination is to be&lconsidered an important part of the design

parameters of the vehicle itself.

The test procedure described-in-this International Standard deals wjth one aspect of

the kinetic characteristics: the determination of the centre of gravity
of the moped/rider comibhination.

bf the moped and
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Mopeds — Measurement method for location of centre

of gravity

1 Scopg

This Interngtional Standard specifies a measuring method for
determining the location of the centre of gravity of the moped
and of the moped/rider combination.

Other meaduring methods can be used if it is demonstrated that
the results pre equivalent.

The measufement results obtained by the method given in this
Internationgl Standard alone (see annex A) cannot be used for
an evaluatipn of the vehicle stability because they deal with
only one agpect of this very complex phenomenon.

2 Normative references

The followjng standards contain provisions which, through
referencevi\:[ this text, constitute provisions of this International
Standard. At the time of publication, the editions indicated
were valid.|All standards are subject to revision, and parties to
agreementd based on this International Standard are-engouraged
to investigate the possibility of applying the most reeent editions
of the standards indicated below. Members of IEC and ISO main-
tain registefs of currently valid International-Standards.

IS0 3779: 1983, Road vehicles — Vehicle-identification number
(VIN) — Content and structure.

49 CFR Paft 572, subpart B~[Code of Federal Regulations,
issued by fhe National Highway Traffic Safety Administration
(NHTSA)L.

3 Equipment

3.4 The dummy shall be fixed on the(moQq
rigid restraint jig.

3.5 The accuracy of the weighing and mes
determining the dimensionstghall be recorde]

4 Definition of axis systems

4.1 The moped axis system (x, y, 2)
orthogonal axis system fixed in the moped s
moped is\moving in a straight line on a level
substantially horizontal, points forwards
longitudinal plane of symmetry. The y-axis p|
left side and the z-axis points upwards.

4.2 The earth-fixed axis system (X, Y, 2
orthogonal axis system fixed on the Earth.
are in a horizontal plane and the Z-axis poi

5 Position of dummy

5.1 The hands of the dummy shall be
handlebar grips and the feet shall be on the

way that the front part of the heel touches th
foot is at 90° + 5° to the lower leg.

In the case of a moped with platform, the p

ed by means of a

suring devices for
d.

is a right-hand
ich that when the
road, the x-axis is

and is in the
pints to the rider’s

f) is a right-hand
he X- and Y-axes
ts upwards.

on the steering
ootrests in such a
e footrest and the

osition of the feet

shall be in accordance with the requirements of the manufac-

turer.

5.2 The projection of the position of the jummy on the x-z

plane shall be defined by

3.1 The moped shall be placed on a platform that is as Tight
as possible, while being sufficiently rigid.

3.2 The moped shall be fixed on the platform in such a way
that the sprung mass keeps the position obtained under the
condition quoted in item 1.11 in annex A, when the moped or
moped/rider combination is tilted to the position shown in
figure 3.

3.3 The rider shall be simulated by an anthropomorphic test
dummy ).

1) Test dummy as specified in 49 CFR Part 572, subpart B or equivalent.

— measuring the angle A between the x-axis and the line
drawn from the knee pivot to the bottom of the heel;

— measuring the angle B between the x-axis and the line
drawn from the shoulder pivot to the H-point.

6 Position of moped

The roll angle of the moped in relation to the platform shall be

zero with a tolerance of + 0,5°.
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7 Measuring procedure

7.1 Abbreviations and symbols

The following abbreviations and symbols are used in 7.2, 7.3

and 7.4:

RMP:
MP

P

RM :

Rider/Moped/Platform combination;

Platform;

NOTE — Further symbols are explained in the respective figures.

7.2 Location of centre of gravity along x-axis

The location of the centre of gravity along the x-axis may be
determined from the following equations (see figure 1):

_LrPr+ LrPir

Moped;

1A
Moped/Platform combination; ! Pr + P
/= ij le — mp lp
) = L L———
Rider/Moped combination; "y
where

Mass, in kilograms;
Period, in seconds;
RMP, MP, P, as appropriate;

RM, M, |as appropriate;

P;r is the load indicated by thecfront weighing flevice of
the i combination cited in 7.1;

P;r istheload indicated by the rear weighing devjce of the
i combination cited in 71

Lie |Pi Pig
PRI B

- ip >

- L —

- Lir o

Figure 1 — Measurement procedure for location of centre of gravity along x-axis
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7.3 Location of centre of gravity along y-axis

The location of the centre of gravity along the y-axis may be determined from the following equations (see figure 2):

Ly Py + LigPp

P+ Pir
/= mjp[jp — Mp lp
J mj
Dj = lj - [0

where
P; s thgload indicated by the left side weighing device of the i combination cited in 7.1;

P is thg load indicated by the right side weighing device of the / combination cited in 7,1!

Mp

Mjp
1 m;

Y
/?/ﬁ L

Pii |1 Pir

[ —>

Figure 2 — Measurement procedure for location of centre of gravity along y-axis
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7.4 Location of centre of gravity along z-axis

The location of the centre of gravity along the z-axis may be determined from the following equations (see figure 3):
d; = c;tan @,

my la, + b, tan 6)

C; =

m; (tan 6, — tan 6,)
o = ijij — MpCp
J m.

J

hgi = hy — ¢
where

m; is the masp of RMP, MP or P;

my s the maIs added to one side of the platform;
b, is the anglg between the x-axis of RMP, MP or P and the horizontal plane under the conditigfi'wz; only;

by is the angle between the x-axis of RMP, MP or P and the horizontal plane under the conditien m; + m,.

Ny

P

Figure 3 — Measurement procedure for location of centre of gravity along z-axis

8 Test results

Test results shall be presented as indicated in annex A.
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Annex A
(normative)

Format for measurement results

The format shown in this annex shall be used to record the measurement results of centres of gravity for mopeds, calculated in

accordance with this International Standard.
Moped — Centre of gravity — Nleasurement resuits to 15U 8705
1 Vehicle identification
1.1 Make, model, type: ... g T
1.2 Xear MOdel: . .o AN e
1.3 Vehicle Descriptor Section (VDS) (see ISO3779): ... D
1.4 Tyre size: front: ... . frear: ... A
1.5 Tyrepressure: front: ...... .. ... . ... .. ... ... kPa/rear: ...¢.. % ... e kPa
1.6 Qastorangle: ... T °
1.7 MVheel-base: ......... . e e b mm
1.8 Handlebar identification: ... ... ... .. ... AN e
1.9 Description of handlebar position: ............... ... ... ... Y oo
1.10 $eat identification: . ... N
1.11  S$uspension setting (if adjustable): . ........ ... N
2 Test ¢onditions
2.1 Vehicle with/without! dummy
2.2 Dpmmy reference (if applicable): .. ... NS
2.3 Hpight from the centre of the steering head pipeto theground:2) ... ... .. ... ... ... ..o b, mm
2.4 Hpight from the centre of the rear suspension upper fixation bolt to theground:2) . ...................}........ mm
2.5 Ahgle A (see5.2; if applicable)r . .. ... . °
2.6 Apgle B (see5.2; ifapplicable) : ... ... ... °
3 Test fesults
3.1 (See 7.2 and figufe™)
Locatign of centré of ‘gravity along the x-axis of the rider/moped combination, agp: . ... ... mm
Locatign of céntre of gravity along the x-axis of themoped, ap: .. ... mm
3.2 ($ee€7.3 and figure 2)
Location of centre of gravity along the y-axis of the rider/moped combination, Dgp: ... ... mm
Location of centre of gravity along the y-axisof themoped, Dz ... mm
3.3 (See 7.4 and figure 3)
Location of centre of gravity along the z-axis of the rider/moped combination, Agrm: .« -« oo vvv e mm
Location of centre of gravity along the z-axis of the moped, Agp: . ... ..o mm
1) Delete as applicable.
2) 1£2.3. and 2.4 cannot be measured, describe a reference point at the front and at the rear of the vehicle, and indicate the distance from these
points to the ground.
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