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Foreword

ISO (the Inte

rnational 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-governm

ental,_in liaison with 1SQ _ also take part in the work 1SO collaborates closely with the

International
International
The main ta
adopted by

International

Attention is @
rights. ISO s

ISO 13988 w

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stangards
the technical committees are circulated to the member bodies for voting. Publication gs an

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of gatent
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 22, Road vehicles; Subcommittee SC 19, Whgels.
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Introduction

This International Standard addresses clip balance weights used on passenger car wheels. It provides general
features and configurations of the clip balance weights and rim dimensions and defines terms used to

describe these features.

This International Standard prm/idpc test pmr‘pdnrpc to evaluate wpighf retention on the wheel
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INTERNATIONAL STANDARD

1ISO 13988:2008(E)

Passenger vehicle wheels — Clip balance weight and rim flange
nomenclature, test procedures and performance requirements

1 3

This
tyres
featu
use @

Bcope

nternational Standard specifies procedures and minimum performance requirements for tg
the retention of clip balance weights for use on wheels for passenger vehicles. It@also spe
res for configurations of clip balance weights and rim flanges for light alloy and_steel wheels
n passenger cars. Alternative materials and geometries can be considered in the future.

2

The following referenced documents are indispensable for the{@pplication of this documen

refer
docu

ISO
ISO 4
ISO 4

ISO 4

3

For
and t

31

3911, Wheels and rims for pneumatic tyres — Vocabulary, designation and marking

Terms and definitions

ormative reference

nces, only the edition cited applies. For undated referénces, the latest edition of th
ment (including any amendments) applies.

000-1, Passenger car tyres and rims — Part 1Tyres (metric series)
000-2, Passenger car tyres and rims — Rart 2: Rims

223-1, Definitions of some terms used-in the tyre industry — Part 1: Pneumatic tyres

ne purposes of this document, the definitions given in 1SO 4223-1, ISO 4000-1, ISO 4000
he following apply.

bala
asse
asse

NOT

ce weight ‘assembly
bly of the weight and the clip, which is intended for mounting on the rim flange to balance t
bly about its axis of rotation and thus minimize vibrations due to the rotation of the tyre/whg

sting without
ifies general
intended for

t. For dated
b referenced

-2, 1SO 3911

ne tyre/wheel
el assembly

Figure 1 gives the terminology and nomenclature of balance weight assembly.

3.1.1
weig
mate

3.1.2
clip
speci

3.1.3
spur

ht
rial of a specified mass with contours to conform to the surface of the rim flange

ally formed metal affixed to the weight to mount the balance weight on the rim flange

optional part of a clip that protrudes from its surface interfacing with the rim flange

©I1SO
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3.14
balance wei

2008(E)

ght coating

non-corrosive material coating to avoid corrosion

EXAMPLE

3.1.5
balance wei

Polyester, nylon.

ght key dimensions

dimensions that are essential for fitting the balance weight on the rim flange

3.1.6

balance wei’th—si;e

size determied by the magnitude of the balance weight mass, expressed in grams

3.1.7
balance wei
static force r

3.1.8
balance wei
ability of the

3.1.9
interference
measure of

ht retention force
quired to remove the balance weight from the rim flange, expressed in newtons

pht retention
balance weight to maintain its secure position on the rim flange in various service conditions

gap

3.2
rim flange

part of the rir

NOTE 1 Fi
NOTE2 Fi
NOTE3  Fi
NOTE4  Fi
3.21

rim flange k
dimensions {

alance weight press fit computed as the difference between the flange thickness and the w

n where the balance weight is mounted

jure 2 gives the terminology and nomenclature of rim flange features for light alloy wheels.

jure 3 gives the terminology and nomeénclature of rim flange features for wheels with roll formed rim.
jure 4 gives the terminology andsnemenclature of rim flange features for fullface wheels.

jure 5 gives the terminology*and nomenclature of rim flange features for clad wheels.

py dimensions
hat are essential*for fitting the balance weight on the rim flange

eight
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Figure 1 — Balance weight assembly terminology |
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FLANGE WIDTH

\ < >
BREAK CORNER RADIUS
AT TIRE SIDE
5 FLANGE OFFSET
FLANGE LIP
THICKNESS
\ RIM FLANGE
\ RADIUS AT TIRE SIDE

BREAK CORNER RADIUS
AT BALANCE WEIGHT SIDE

—»
BALANCE WEIGHT SIDE
R FLANGE WALL
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CONTACT SURFACE—

NOTE: TERMINOLOGY IS TYPICAL FOR
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AT BALANCE WEIGHT SIDE

FLANGE RADIUS
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v
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/

NOTE: TERMINOLOGY IS TYPICAL FOR
INBOARD AND OUTBOARD RIM FLANGE

Figure 3 — Rolled formed rim flange terminology
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_ FLANGELIP _
WEIGHT THICKNESS
LEAD IN
GROOVE
LOCATION
OCATIO FLANGE
BREAK OFFSET
CORNER
OPTIONAL
GROOVE
Figure 4 — Fullface rim flange terminology
_FLANGE LIP
THICKNESS
\ BREAK
FLANGE CORNER
OEFSET

Figure 5 — Cladded rim flange terminology
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4 Rim flange types

Rim flange types are identified by letter codes. Rim flange types covered by this International Standard are J
and B. Configurations of these rim flanges are included in ISO 4000-2.

Dimensions shown in 1ISO 4000-2 are limited to those pertaining to the rim flange contour on the tyre side and
do not include dimensions on the balance weight side.

5 Test procedure

5.1

5.1.1

For €

are igptended. The balance weights of each size shall be equally divided into two gfoups, each ¢
number. For testing purposes, one group shall be mounted on the outboard flange and th¢ other group

samg
on th

5.1.2
For 4
For b
gap g
The 1
5.1.3
Indiv

using
on th

5.2

5.21

Clean the surface of the outboard and the inboard rim flanges to remove any dirt or grease by us

produ

5.2.2

Preparation of balance weights for test

Selection of balance weights

ach test, use a set of new balance weights of different sizes representative @f‘the wheel fq

b inboard flange.

Measurement of key dimensions of balance weights

alance weights intended for light alloy wheels, measure.weight gap and, when applicable
alance weights intended for steel wheels, measure weightygap only. For fullface wheels, me
nd clip depth (see Figure 1).

heasured values shall be within design specifications.

Marking of balance weights
dual balance weights of different sizes shall be picked at random from the selected group ar

b inboard rim flange.
Preparation of the wheel

Cleaning

ct which leayes no residue.

Marking

r which they
pntaining the

spur depth.
asure weight

d marked by

sequential numbers. One half of the*group is to be tested on the outboard rim flange and the other half

ng a suitable

Mak

equally spaced marks around the circumference of the outboard and inboard flange

5 to indicate

mounting points for each of the balance weights. The flange surface at each mounting point shall be free of
scratches, gouges and welds.

5.2.3

Measurement of rim flange dimensions

Measure and record the following dimensions on the outboard and inboard rim flanges (see Figures 2 to 5):

— for all wheel types: flange lip thickness, flange curl, flange offset and flange width;

— for fullface and clad wheels: weight lead in and optional groove location.

Allm

©I1SO

easured dimensions shall be within design specifications.
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5.3 Installation of balance weight

Improper striking may cause drop-out of the balance weight. Follow the proper procedure as described below.
The operator shall do the striking work right in front of the striking position.

Strike the balance weight in such a manner that the striking force is applied parallel with the wheel rim
configuration and a maximum of three strikes properly seats it on the rim flange. Care shall be taken that a

gap of about 1 mm is left between the balance weight and the wheel for secure bite of the balance weight
(see Figure 6).

ﬁarallel with the
wheel rim configuration

Front view Side view

Striking position

Repulsion le— Typical gap of about 1mm

Wheel Wheel

Weight position
[ X :Means unacceptable ]
| O :Means acceptable

Figure 6 — Balance weight installation
5.4 Tangential test

5.41 General

The test shall consist of measuring the minimum tangential force required to initiate the movement
(see Figure 7).

8 © 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=05eb6a8126a284e588642d0eba71fb50

5.4.2

ISO 13988:2008(E)

CLIP

RIM FLANGE

TANGENTIAL FORCE
0° TO 15° FROM THE
RIM FLANGE

WEIGHT

Figure 7 — Tangential force test

Test equipment

The st equipment shall be capable of removing the balance weight from-the rim flange, as well &s measuring

and
move

5.4.3

54.3
as dg

5.4.3
5.4.3
5.4.3
5.4.3

5.4.3
flang

5.4.4

The minimum. value of balance weight retention force determined in accordance with the static te

desc

reading the minimum tangential force required (0° to 15° angle from the rim flange) t

e, following the sequential order of balance weight numbers.

Performance requirements tangential force

ibed.in 5.4 is shown in Table 1. The minimum values shown in Table 1 only apply to weigh

b initiate the

ment. Calibrate the load cell using increments of 25 N up to<200'N.
Test sequence
1 Install the balance weight on the inboard and outboard rim flange by using a non-metallic hammer,
scribed in 5.3.
2 Set the force indicator (dynamometer) on the test equipment to zero.
3 Gradually increase the tangential force and record the maximum indicated force.
4 Discard the balance weight removed from the rim flange and do not use it in future tepting.
5 Reset the wheel for the next position of balance weight removal.
6 Repeat steps-5.4.3.1 to 5.4.3.5 for each balance weight installed on the inboard and [outboard rim

st procedure
t installed on

whes

Is<without a tyre mounted. Additional testing with a tyre mounted to the wheel may be

desirable to

evaluate vehicle performance.

NOTE The size and inflation pressure of the tyre can increase or decrease the final force.

©I1SO

Table 1 — Tangential test- force values

Mass, g 5 > 10

Force, N 60 100

2008 — Al rights reserved


https://standardsiso.com/api/?name=05eb6a8126a284e588642d0eba71fb50

ISO 13988:2008(E)

5.5 Axial removal test

5.5.1 Test equipment
The test equipment shall be capable of removing the balance weight from the rim flange, as well as measuring

and reading the minimum force required to initiate movement. Calibrate the load cell using increments of 10 N
up to 500 N.

5.5.2 Test sequence

5.5.21 There are two distinct methods for evaluating axial weight retention:

— option 1| push off test (see Figure 8, which illustrates a possible apparatus);

— option 2| pull off test (see Figure 9).

PLAN VIEW

TYPICAL FIXTURE FOR REMOVAL OF BALANCE WEIGHTS

FORCE GAGE
PUSH-OFF | =
PIVOT TOOL

wHEEL CRgM  (PROBE) (.

FLANGE \

[ |— PIVOT BLOCK

| ob— EXTENSION-
FORCE GAGE

= [1=T ‘ [ ARBOR PRESS
‘ 7 |

|

BALANCE
WEIGHT

et

ENLARGED VIEW CF PUSH-OFF PIVOT

Figure 8 — Push off balance weight test
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