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(R) Aircraft Tire Inspection - In-Service Removal Criteria

RATIONALE

This revision clarifies the normal wear removal criteria, adds gear alignment as another possible cause of uneven wear,
removes vibration criteria for tire removal, adds tire cold set as a condition, and adds “sidewall” and “inner liner” text boxes
and arrows to Figure 1.
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1. SCOPE

This SAE Aerospace Recommended Practice (ARP) is written to establish tire removal criteria of on-wing civil aircraft tires
only. This document is primarily intended for use with commercial aircraft, but may be used on other categories of civil
aircraft, as applicable. The criteria are harmonized with the care and service manuals (CSMs) of the tire manufacturers for
both radial and bias tires.

2. APPLICABLE DOCUMENTS

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the
event of conflict between the text of this document and the references cited herein, the text of this document takes
precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption
has been obtained.

2.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

AIR5541 Recommended Actions When Disinfectants, De-Icers, and Cleaners Come in Contact with Landing Gear
Structure

ARP5507 Aircraft Tire-to-Wheel Performance Characteristics

ARP5265 Minimum Operational and Maintenance Resposibilities for Aircraft Tire Usage

2.2 Other Publications

Bridgestone Tire Care and Maintenance

Dunlop DM1172 Care Manual
Goodyear Aircraft Tire Care and Maintenance
Michelin Aircraft Tire Care and Service Manual

3. BACKGROUND

Airframe manufacturers often include on-aircraft criteria for tire inspection and removal in their aircraft maintenance manuals
(AMMs) that may not align with the various tire manufacturers’ CSMs. It is possible to find mixed configurations (i.e., tires
of same size but from different manufacturers) on the same aircraft.

To better address airline requests, the airfframe manufacturers have expressed an interest in having a common set of criteria

harmonized across the tire manufacturers CSMs that could be incorporated into their AMMs as they relate to tire removal
criteria. The tire industry agreed to issue a common document for on-aircraft tire removal criteria.
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4. PROCEDURE

A summary of the tire removal conditions and actions listed below is shown in Table 1 as a quick reference guide. The
detailed descriptions for the on-wing tire removal categories listed below are given in the following sections.

e Tread wear criteria:

o

o

Normal wear

Uneven wear (shoulder, center)

e Tread damage criteria:

o

o

Flat spots

Tread rubber reversion
Skid-through damage
Peeled rib

Thrown tread

Tread cuts

Chevron cutting
Groove cracking

Rib undercutting
Open tread splice
Rib tearing

Tread chipping and chunking

o Sidewall damage criteria:

o

o

Cuts
Circumferential cracks
Weathering and cracking

Rim flange area chafing and cracking

e Blister and bulge criteria

e Miscellaneous criteria:

Foreign object damage (FOD)
Tire contamination
Tire slippage on the rim

Tire cold set

Full document details: SAE ARP6225B
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The radial and bias tire components are shown in Figures 1 and 2. Due to design parameters, the actual tire may or may
not contain all pictured components.

TREAD

PROTECTOR PLY,

Sidewall
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CASING
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Inner liner
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RADIAL AIRCRAFTTIRE CONSTRUCTION

Figure 1 - Radial tire components nomenclature
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Table 1 - Summary of removal conditions and actions

NOTE: This table is to be used as a quick reference for the removal conditions described in greater detail in the body of
the document.

TREAD WEAR CRITERIA

CONDITION OBSERVATION/DAMAGE ACTION

Remove tire when the wear level criteria is reached
(Figure 3), or when any fabric is exposed at any
location over the tread surface, WHICHEVER COMES
FIRST (Figures 4 and 5).

NOTE: If the wear removal criteria is met at an
outstation where maintenance is not available, the
aircraft manufacturer should be contacted to assure
the tire may remain in service and if any additional tire
inspections are required prior to each aircraft
departure before arriving at a suitable maintenance
base for a wheel and tire assembly replacement. This
should be accomplished as soon as possible.
However, if any fabric or metallic material is exposed,
the tire should be removed immediately

An even tread wear indicates that the tire has been

Normal Wear o S L
- properly maintained during its service life.

Under-inflation can lead to excessive tread shoulder
wear. It will lead to high tire deflection and
subsequent heat build-up which may result in
severe tire damage. The cause for operating
underinflated should be investigated by the operator
and corrective actions taken (Figure 4).
Underinflated tires should be corrected per the tire
pressure maintenance schedule of ARP5265 and
the AMM.

Over-inflation can accelerate the center tread wear,
reduce tire traction, reduce the number of landings

Uneven Wear per tread, and make the tire more susceptible to Tires with uneven wear should be removed from the
(shoulder, center, cutting and foreign object damage (FOD) (Figure 5). | aircraft if the wear limits (defined under normal wear)
asymmetric) Overinflated tires should be corrected per the tire are reached.

pressure maintenance schedule of ARP5265 and

the AMM.

On some aircraft, gear alignment factors such as
camber and toe can lead to asymmetric wear,
where one side of the tire wears more rapidly than
the other. In addition, asymmetric wear may occur
on gear with multiple axles (Figure 6). This could be
indicative of deformation or damage elsewhere on
the landing gear. The airframe manufacturer and
Landing Gear OEM should be informed of such
wear for possible root cause investigation.
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Table 1 - Summary of removal conditions and actions (continued)

TREAD DAMAGE CRITERIA
CONDITION OBSERVATION/DAMAGE ACTION
Tread flat spot or severe tread rubber abrasion
[gﬁ#:ts gftmhesfgglr('i:g ?fatzzuv\\//ﬁ:asemz;i:wo i:;gfi]: or The tire should be removed from the aircraft when the
Flat Spots 9, ) 9 9 flat spot damage exceeds the wear removal criteria of

touchdown (Figure 7). Flat spotting due to cold
temperature or prolonged parking is not a condition
for tire removal.

Tread rubber reversion is generally caused by
wheel locking on wet or ice-covered runways. The
affected area is similar in shape to a flat spot (oval),
but the rubber appears to be melted (Figure 8).

51.

The tire should be removed from the aircraft when the
reversion flat spot damage exceeds the
wear removal criteria of 5.1.

Tread Rubber
Reversion

Both the failed tire and axle mate tire should be
removed from the aircraft, the burst tire marked as
“scrap,” and the axle mate tire marked with the

Skid-through burst results from the locking of the

Skid-Through wheel. In this case, the tire experiences either a

Burst loss of inflation pressure or an explosive blowout removal reason (“mate to flat”). The skid-through tire
(Figure 9). can be scrapped locally, but the mate to flat tire should
be returned to the tire manufacturer or retreader.
A peeled rib usually starts with a cut or damage in The tire should be removed immediately from service
the tread and results in a circumferential when _the pee!ed section, regardless of !ength, is
Peeled Rib delamination of the tread rib away from the tire exposing fabric or has fully detached. Pieces from the

tread should be requested from airport authorities and
returned to the home base for potential analysis by the
tire supplier.

The tire should be removed immediately from service.
Pieces from the tread should be requested from
airport authorities and returned to the home base for
potential analysis by the tire supplier. If the damaged
tire is deflated due to a loss of inflation pressure, then
the axle mate should be removed also. If the tire is still
inflated after the aircraft is parked, if time permits,
record the tire pressure after it has cooled down (allow

casing, typically with no loss of reinforcing plies
(Figure 10) or tire pressure.

A thrown tread on an inflated tire is a partial or
complete loss of the tread down to the casing plies
or tread reinforcing plies/protector ply (Figure 11).

Thrown Tread

3 hours).
Tire should be removed immediately from the aircraft
if:
Foreign objects that are present on runways, = The cut exposes or penetrates any fabric over the
Tread Cuts taxiways, and parking areas can cause cuts to the tread surface, or
tires (Figure 12). = The cut or damage severs or extends across a
tread rib, or
» Undercutting occurs at the base of any tread rib
cut.

Tire should be removed from aircraft if:
Chevron cutting is tread damage (small z-, s-, or

Chevron Cutting

v-shaped tears) caused by touchdown, running,
and/or braking on cross-grooved runways
(Figure 13). Chevron cutting is a condition of the
tread rubber only.

The tread cut criteria are reached, or

Fabric beneath the tread is exposed for more than
1.0 inch? (6.45 cm?), or

The cutting involves the full width of any one of the
tread ribs.

Groove Cracking

Groove cracking may result from ozone attack of
the rubber or excessive flexing of the groove

bottoms as a result of insufficient inflation of the tire.

These cracks occur along the bottom of tread
grooves (Figure 14).

The tire should be removed immediately from the
aircraft if:

Groove cracking exposes the fabric beneath the
tread for more than 0.25 inch (6.35 mm)
circumferentially in length.

Groove cracking has led to undercutting of the
adjacent rib by more than 0.25 inch (6.35 mm).
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