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This Australian Standard® was prepared by Committee MT-003, Aluminium and Aluminium 
Alloys. It was approved on behalf of the Council of Standards Australia on 1 February 2008. 
This Standard was published on 6 March 2008. 

 

The following are represented on Committee MT-003: 
 

• Australian Aluminium Council 
• Australian Automotive Aftermarket Association 

 

 

This Standard was issued in draft form for comment as DR 07364. 
 
Standards Australia wishes to acknowledge the participation of the expert individuals that 
contributed to the development of this Standard through their representation on the 
Committee and through the public comment period. 

 

Keeping Standards up-to-date 
Australian Standards® are living documents that reflect progress in science, technology and 
systems. To maintain their currency, all Standards are periodically reviewed, and new editions 
are published. Between editions, amendments may be issued. 
 
Standards may also be withdrawn. It is important that readers assure themselves they are 
using a current Standard, which should include any amendments that may have been 
published since the Standard was published. 
 
Detailed information about Australian Standards, drafts, amendments and new projects can 
be found by visiting www.standards.org.au 
 
Standards Australia welcomes suggestions for improvements, and encourages readers to 
notify us immediately of any apparent inaccuracies or ambiguities. Contact us via email at 
mail@standards.org.au, or write to Standards Australia, GPO Box 476, Sydney, NSW 2001. 
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PREFACE 

This Standard was prepared by the Australian members of Standards Australia/Standards 

New Zealand Committee MT-003, Aluminium and Aluminium Alloys, to supersede 

AS 1638—1991, Motor vehicles—Light alloy road wheels. 

After consultation with stakeholders in both countries, Standards Australia and Standards 

New Zealand decided to develop this Standard as an Australian Standard rather than an 

Australian/New Zealand Standard. 

The objective of this revision is to reconfirm the test methods and requirements and 

introduce additional requirements on safety issues related to modifications of wheels and 

wheel damage. Advice on compliance with the Standard is included in an Appendix. 

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the 

application of the appendix to which they apply. A ‘normative’ appendix is an integral part 

of a Standard, whereas an ‘informative’ appendix is only for information and guidance. 

 

A
cc

es
se

d 
by

 M
O

N
A

S
H

 U
N

IV
E

R
S

IT
Y

 L
IB

R
A

R
Y

 o
n 

15
 J

un
 2

01
5 

(D
oc

um
en

t c
ur

re
nc

y 
no

t g
ua

ra
nt

ee
d 

w
he

n 
pr

in
te

d)

Full document details: AS 1638-2008

http://www.avadocuments.com/doc/as-1638-2008
http://www.avadocuments.com/doc/as-1638-2008


 3 AS 1638—2008 

 

   

CONTENTS 

   Page 

 1 SCOPE........................................................................................................................ 4 

 2 REFERENCED DOCUMENTS.................................................................................. 4 

 3 DEFINITIONS............................................................................................................ 5 

 4 CONSTRUCTION REQUIREMENTS....................................................................... 6 

 5 DAMAGED WHEELS ............................................................................................... 7 

 6 PERFORMANCE REQUIREMENTS ........................................................................ 7 

 7 TYPE APPROVAL................................................................................................... 11 

 8 MARKING ............................................................................................................... 11 

APPENDICES 

 A DYNAMIC CORNERING FATIGUE TEST............................................................. 13 

 B MEANS FOR DEMONSTRATING COMPLIANCE WITH THIS STANDARD ..... 16 

 C DYNAMIC RADIAL FATIGUE TEST..................................................................... 18 

 D THIRTY DEGREE IMPACT TEST .......................................................................... 21 

A
cc

es
se

d 
by

 M
O

N
A

S
H

 U
N

IV
E

R
S

IT
Y

 L
IB

R
A

R
Y

 o
n 

15
 J

un
 2

01
5 

(D
oc

um
en

t c
ur

re
nc

y 
no

t g
ua

ra
nt

ee
d 

w
he

n 
pr

in
te

d)

Full document details: AS 1638-2008

http://www.avadocuments.com/doc/as-1638-2008
http://www.avadocuments.com/doc/as-1638-2008


AS 1638—2008 4 

 

© Standards Australia  www.standards.org.au 

STANDARDS AUSTRALIA 
 

Australian Standard 

Motor vehicles—Light alloy road wheels 
 

1   SCOPE 

This Standard specifies the minimum requirements for the type approval based on 

performance testing of light aluminium alloy and magnesium alloy road wheels for vehicles 

with a gross mass not exceeding 3.5 t. The wheels may be cast, wrought or of composite 

construction. 

It applies to wheels which are designed for normal driving conditions, and does not purport 

to apply to wheels which will not fracture or fail under conditions such as may be 

experienced in an accident. It should be noted that wheels conforming to this Standard may 

fracture under conditions similar to those which produce severe buckling or failure in steel 

wheels. 

This Standard does not specify the materials to be used in the manufacture of the wheels. 

Suitable alloy designations may be selected from AS 1874, for aluminium alloys, and 

EN 1753 for magnesium alloys. 

NOTES:  

1 This Standard does not apply to trailer wheels, caravan wheels and motorcycle wheels. 

2 Wheels complying with this Standard are also required to comply with the requirements of 

relevant statutory authorities 

3 For guidance on how to comply with this Standard refer to Appendix B. 

2   REFERENCED DOCUMENTS 

The following documents are referred to in this Standard. 

AS  

1199 Sampling procedures for inspection by attributes 

1199.0 Part 0: Introduction to the ISO 2859 attribute sampling systems 

1199.1 Part 1: Sampling schemes indexed by acceptance quality limit (AQL) for

lot-by-lot inspection 

1874 Aluminium and aluminium alloys—Ingots and castings 

AS ISO  

1302 Geometrical product specification (GPS)—Indication of surface texture in 

technical product documentation 

AS/NZS ISO 

9001 Quality management systems—Requirements 

9004 Quality management systems—Guidelines for performance improvements 

HB 18.28 Conformity assessment—Guidance on a third-party certification system for 

products 

ISO 

7141 Road vehicles—Light alloy wheels—Impact test 

EN 

1753 Magnesium and magnesium alloys—Magnesium alloys ingots and castings 
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3   DEFINITIONS 

For the purpose of this Standard the definitions below apply. 

3.1   Average radial runout 

The difference between radial runouts on each individual bead seat at the same radial 

location around the flange. 

3.2   Batch 

A quantity of wheels or components of similar type and composition, made and handled 

under the same conditions, e.g. on the same day or shift. 

3.3   Crack 

Any discernible discontinuity which forms two free surfaces and which is initiated, or 

propagates, during testing. 

3.4   Feature 

A non-dimensional sectional profile scaled down from an accurate drawing. 

3.5   Fracture 

A crack extending completely through the section. 

3.6   Gross vehicle mass 

The maximum mass of a loaded motor vehicle as specified by the manufacturer. 

3.7   Light alloy road wheel 

A wheel made predominantly of aluminium or magnesium alloy, and made either in one 

piece or by composite construction (see Figures 1 and 2). 

3.8   Maximum wheel loading 

The maximum vertical static load on any wheel as specified by the vehicle manufacturer for 

the particular application, or as derived from published loading criteria for the maximum 

permitted tyre size in the Tyre and Rim Association of Australia’s Standards Manual, or 

from any of the following publications: 

(a) The Tyre and Rim Association Inc. Year Book (USA). 

(b) The Japanese Automobile Tyre Manufacturers Association Year Book. 

(c) The European Tyre and Rim Technical Organization’s Data Book. 

NOTE: These publications are obtainable from the individual associations. 

3.9   Offset 

The distance between the wheel mounting face and the rim centre-line. This distance is 

termed ‘positive’ when the mounting face is outboard of the rim centre-line, and ‘negative’ 

when inboard of the rim centre-line. 

3.10   Runout 

The maximum variation of position (i.e. full indicator movement) of the considered feature, 

without axial movement, with respect to a fixed point during one complete revolution about 

the datum axis. 

3.11   Type 

Wheels of the same design, nominal size and composition. 
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3.12   Unladen mass 

The mass of the vehicle in running order, unoccupied and unladen but complete with fuel, 

lubricant, tools and a spare wheel or wheels (if provided as standard equipment by the 

manufacturer). 

3.13   Wheel centre 

The structural member between the wheel rim and the vehicle hub. 

4   CONSTRUCTION REQUIREMENTS 

4.1   General 

Multi-fit wheels, i.e. wheels with slotted or enlarged stud-locating holes, shall not be 

permitted. 

Adequate provision for tyre inflation accessibility, pressure checking, wheel nut spanner 

clearance and balancing shall be provided. 

4.2   Finished dimensions 

4.2.1   General 

Cast wheels or cast components of composite wheels shall be machined where specified. 

4.2.2   Wheel modification 

Light alloy road wheels, which have been modified and have had their structural integrity 

affected shall not comply with this Standard. 

WARNING:  ANY MODIFICATION TO THE MANUFACTURER’S 

SPECIFICATION MAY CAUSE ALLOY ROAD WHEEL FAILURE. 

4.2.3   Rim profile and valve hole dimensions 

The rim profile and valve hole dimensions shall conform to the relevant dimensions 

specified by any of the following: 

(a) Australian Tyre and Rim Association. 

(b) The Tyre and Rim Association Inc. Year Book (USA). 

(c) The Japanese Automobile Tyre Manufacturers Association Year Book. 

(d) The Japanese Industrial Standards Committee. 

(e) The European Tyre and Rim Technical Organization’s Data Book. 

4.2.4   Other dimensions and features 

Other dimensions and features shall be as specified by the purchaser. 

4.3   Runout 

The rims may be located on the hub either by means of studs or a spigot mounting through 

the centre hole; runout shall be measured with the rim located by the same means as on the 

vehicle. When measured at the positions shown in Figure 3 on a mounted and revolving 

wheel, the runout shall not exceed the following: 

(a) Individual lateral runout ........................................................................ 0.8 mm TIR. 

(b) Individual radial runout ......................................................................... 0.8 mm TIR. 

(c) Average radial runout ............................................................................ 0.8 mm TIR. 
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4.4   Surface finish 

A surface roughness value (Ra) not exceeding 3.2 mm, is recommended for machined 

surfaces where the tyre is in contact with the rim (see AS ISO 1302). Sharp internal corners 

and similar stress raisers shall be avoided, and the extremities of rim flanges shall be free 

from sharp edges. The edges of valve apertures shall be free from burrs. 

4.5   Rim-to-centre attachment 

For composite wheels, drive pins shall not be used as a means of attachment of the wheel 

rim to the wheel centre. 

5   DAMAGED WHEELS 

5.1   Damaged wheels during manufacturing 

Light alloy wheels, which show structural damage in manufacturing shall not be repaired by 

any means and shall be scrapped. 

5.2   Damaged wheels—After manufacture 

Light alloy wheels which have been damaged after manufacture shall not be repaired if 

cracking, bending, twisting or distortion has occurred at any of the following locations: 

(a) For cast wheels – the centre boss, bolt holes, spokes or well (see Figure 1). 

(b) For composite wheels – the centre boss, bolt holes, spokes, wheel centre or insert (see 

Figure 2). 

6   PERFORMANCE REQUIREMENTS 

6.1   Pressure tightness test 

There shall be no air loss when the wheel is tested at the greater of the following two 

pressures: 

(a) 450 kPa. 

(b) Twice the normal service pressure specified for the tyre having the highest pressure 

approved for the rim in the appropriate tyre and rim association manual. 

6.2   Dynamic cornering fatigue test 

When tested in accordance with Appendix A, the wheel shall complete 100 000 test cycles 

without failing. Failure shall be deemed to be the occurrence of either of the following: 

(a) Formation of a crack in any part of the wheel. 

(b) One or more wheel nuts loosened to less than 60 percent of the initial torque. 
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