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Preface

This Standard was prepared by the Standards Australia Committee ME-063, Earthmoving Equipment,
to supersede AS 4457.1:2007.

The objective of this document is to specify minimum requirements for the identification, safe
demounting, inspection, maintenance, testing and mounting of off-the-road wheel and rim assemblies
for rubber-tyred earth-moving machinery.

Key changes to this document are as follows:

(@ Improving identification and maintenance of wheel and rim components to make the
maintenance and repair process less error prone.

(b) Revised information relating to the inspection and maintenance of wheel assemblies and
rim assemblies.

Alist of all parts in the AS 4457 series can be found in the Standards Australia online catalogue.

The terms “normative” and “informative” are used 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.
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Introduction

At the request of users of earthmoving equipment, particularly those involved in major mining
operations, this Standard has been revised and is supported by the inspectorates of Queensland, New
South Wales and Western Australia. These bodies have expressed their concern that wheels, rims and
tyres for earthmoving equipment are being subjected to increased loads and forces.

Where a wheel or a rim assembly has failed, pieces of the rim or wheel assembly have been thrown
for considerable distances. Fatalities and serious injuries have also occurred when correct procedures
have not been followed. The release of large quantities of energy in an uncontrolled manner poses a risk
to persons nearby and to minimize the risk, some controls over the repair, maintenance and inspection
of wheels and rim assemblies are considered necessary.
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1 AS 4457.1:2024

Australian Standard®

Earth-moving machinery — Off-the-road wheels, rims and tyres —
Maintenance and repair

Part 1: Wheel assemblies and rim assemblies

1 Scope and general

1.1 Scope

This document sets out minimum requirements for the identification, safe demounting, inspection,
maintenance, testing and mounting of off-the-road wheel and rim assemblies for rubber-tyred earth-
moving machinery. It applies to the fitment of wheel assemblies and rim assemblies of equal to or
greater than 600 mm (24 inches) nominal diameter.

This document includes advice on work health and safety (WHS); however, the user of this document
needs to refer to relevant federal, state and territory regulations and determine legal requirements
as applicable.

1.2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document:

NOTE Documents for informative purposes are listed in the Bibliography.

AS 1627.4, Metal finishing — Preparation and pretreatment of surfaces, Part 4: Abrasive blast
cleaning of steel

AS 2207, Non-destructive testing — Ultrasonic testing of fusion welded joints in carbon and low alloy steel

AS/NZS 1554.5, Structural steel welding, Part 5: Welding of steel structures subject to high levels of
fatigue loading

AS 1SO 9934.3, Non-destructive testing — Magnetic particle testing, Part 3: Equipment

1.3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

1.3.1
assemble
process of assembling all components of the rim/wheel assembly with the tyre mounted ready to inflate

1.3.2
cold inflation pressure
tyre inflation pressure set in accordance with both the tyre and rim manufacturer’s recommendations

1.3.3

competent person

person who has acquired, through education, training, qualification, experience, of a combination of
these, the knowledge and skill enabling that person to perform the required task

1.34

demountable rim

rim assembly which is secured to a hub via a tapered mounting face and not installed with a wheel disc
(nave plate)
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1.3.5

divided wheel

wheel assembly composed of two sections bolted together axially and in which a separate set of bolts
fasten the assembly to the axle or hub

Note 1 to entry: See Figure 1.8 for an illustration showing a typical divided wheel assembly.

1.3.6

double gutter rim/wheel

rim or wheel assembly incorporating two gutter sections and bead seat bands which enables a tyre
change on the earthmoving machinery without having to remove the rim base or wheel

Note 1 to entry: Note to entry: See Figures 1.7 and 1.14.

1.3.7

fretting

progressive deterioration of a material by small-scale rubbing (i.e. friction build up) that causes
abrasion and cracking

1.3.8
galling
type of wear that can cause a metal to unintentionally adhere to another metal that it is in contact with

1.3.9

indication

representation or signal from a discontinuity in the format allowed by the non-destructive test (NDT)
method used

1.3.10
lock ring groove
engineered profile in the gutter section which accommodates the lock ring

1.3.11
lock ring retention device
device preventing lock ring detachment from the rim or the wheel base

Note 1 to entry: See Figure 1.15.

1.3.12

mechanical interference design

MID

design feature or device intended to prevent inflation if the lock ring is not fully seated in the gutter
section. These design features or devices can be described as an axial extension of the bead seat band
which prevents pressurization of the assembly, if a correctly matched lock ring is not fully seated in its
groove

Note 1 to entry: to entry: May be known by other names in industry (e.g. Surloc, Locksafe, MMP).
Note 2 to entry: See Appendix C.

1.3.13

mechanical retention design

MRD

design feature or device that ensures that the lock ring is fully seated in the gutter section prior to
inflation. These designs or devices can be described as a mechanism that fastens the two ends of the
lock ring together, to secure it in the lock ring groove and prevent unwanted movement or dislodgement

Note 1 to entry: to entry: May be known by other names in industry (e.g. spreader lockring or lock ring retainer).

Note 2 to entry: See Appendix C.
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1.3.14
mount
process of fitting the tyre to rim/wheel base

1.3.15

multi-piece lock ring

lock ring composed of two or more hinged or separate sections, typically used in conjunction with a
double gutter rim or wheel

Note 1 to entry: See Figure 1.15

1.3.16
nominal diameter
distance measured across the tyre bead seat points on the rim assembly

1.3.17
o-ring groove
engineered profile in the gutter section which accommodates the o-ring

1.3.18

quick change arrangement

rim configuration designed to facilitate rapid tyre replacement on dual wheel assemblies without the
requirement to remove the outer wheel to access the inner wheel

Note 1 to entry: May include 6 and 7 piece (e.g. double gutter rim/wheel) configurations.
Note 2 to entry: See Figure 1.6.

1.3.19

relevant authority

agency authorized by legislation or regulation to issue determinations, orders or other instructions in
respect of any subject covered by this document

1.3.20
rim assembly
assembly of components which together comprise the rim

Note 1 to entry: A typical rim assembly comprises a rim base, flanges, bead seat band and lock ring, but without a
tyre mounted (e.g. see Figures 1.2 to 1.11 for various configurations).

Note 2 to entry: A rim assembly is mounted to earth-moving machinery by a system of wedges or cleats.
Figure 1.10 shows dual rim assemblies mounted by cleats to the wheel hub.

Note 3 to entry: A rim assembly becomes a wheel assembly when a wheel disc (nave) is incorporated)

1.3.21
rim base
part of the assembly on which the tyre is mounted and supported

Note 1 to entry: Note to entry: A typical rim base comprises a number of components, e.g. back section, centre
section and gutter section which are welded together to form the rim base.

1.3.22
shall
indicates that a statement is mandatory

1.3.23
should
indicates a recommendation

Documents
© Standards ROGHRENHTRAZ0g4 1P

Full document details: AS 4457.1-2024


http://www.avadocuments.com/doc/as-4457-1-2024
http://www.avadocuments.com/doc/as-4457-1-2024

AS 4457.1:2024 4

1.3.24
tyre assembly
tyre mounted on a wheel or rim assembly

1.3.25
wheel assembly
assembly comprising a rim assembly and a wheel disc (nave plate) fixed to the rim base (e.g. See

Figure 1.12)

Note 1 to entry: A wheel assembly is mounted to earth-moving machinery by a wheel disc and fasteners.
Figures 1.13 and 1.14 show dual rim assemblies mounted by discs to a wheel hub.

Note 2 to entry: Figure 1.1 illustrates the nomenclature used for wheel/rim assemblies.

Note 3 to entry: The configuration of the wheels shown is solely for the purpose of illustration. It does not denote
design requirements.

1.3.26
wheel disc (nave plate)
part of the wheel assembly which is the supporting member between the hub and the rim base

Rim base Bead seat band
Flange Knurling Lock ring
Driver key

Bead seat area
Driver pocket

X/

Back lip Disc

weld
Back section

Mounting
Rim circumferential weld face

Pry bar slot

Lock ring groove

O-ring

O-ring groove

Face of gutter

Tubeless rim valve hole Rim driver

Figure 1.1 — Wheel/rim component nomenclature
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Fixed flange

Bead seat Bead seat

Rim base (drop centre)

Figure 1.2 — Typical one-piece rim cross-section

Flange

Rim base

Lock ring

O-ring

Mounting face Gutter

Figure 1.3 — Typical three-piece rim assembly cross-section

Flanges
Flange

Lock ring
Bead seat band

Centre sectif Centre sectlon
) 4 ) 4 \ /
\Welds/ Welds Lock ring

Mounting face

Gutter section

Figure 1.4 — Typical four-piece rim assembly cross-sections (with and without bead seat bands)

Flange
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Bead seat band

Lock ring

O-ring
Gutter

Figure 1.5 — Typical five-piece rim assembly cross-section Documents
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