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Aircraft Tire Inspection - In-Service Removal Criteria

RATIONALE

On the same aircraft it is possible to find tires from different manufacturers. Since each tire manufacturer may have different
removal criteria for a specific condition, this ARP harmonizes this data and presents common criteria related to the tire size
and type. This is a compilation of data extracted from tire manufacturers’ Care and Service Manuals and also from in-service

experience.
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1. SCOPE

This document is for establishing 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 of the tire manufacturers for both radial and bias tires.

2. REFERENCES

Bridgestone: Tire Specification & Maintenance Manual (June 2013)
Goodyear: Tire Care and Maintenance Manual, January 2011 Version

Michelin: Aircraft Tire Care & Service Manual, MAT-CSM-32-45-01 Rev D, January 2011

Dunlop: Tyre Care N

ARP5507, Aircraft T

Structure

3. BACKGROUND

Airframe Manufacturers
(AMMSs) that may not al
mixed configurations, i.e

To better address airlin
criteria harmonized acrdg
removal criteria. The tir

4. PROCEDURE

A summary of the tire rémoval conditions and‘actions listed below is shown in Table 1 as a quig

detailed descriptions for

Tread Wear Criteria
- Normal Wear
- Uneven Wear (sho

e Tread Damage Critqg

- Flat Spots

AIR5541A, Recomnjended Actions When Disinfectants, De-icers, and Cleaners Come in Co|

fanuat (UNILL7Z), 2o Jalludly ZUUo Version

re-to-Wheel Performance Characteristics

bften include on-aircraft criteria for tire inspection and removal in their Aircra
gn with the various tire manufacturers Care and Service Manuals (CSM

b requests, the Airframe Manufacturers’ have expressed an interest in |

e industry agreed to issue a commen document for on-aircraft Tire Remov

the on-wing tire removal categories listed below are given in the following

ulder, center)

rna:

., tires of same size but from different manufacturers, on the same aircrafi.

ntact with Landing Gear

1ft Maintenance Manuals
s). It is possible to find

aving a common set of

ss the tire manufacturers CSMs that-could be incorporated into their AMMSs as they relate to tire

al Criteria.

k reference guide. The
sections.

- 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


https://saenorm.com/api/?name=c83a8811b7506b8bd2c719ad7ce6217e

SAE INTERNATIONAL ARP6225 Page 4 of 24

e Sidewall Damage Criteria:
- Cuts
- Circumferential Cracks
- Weathering and Cracking

o Blister and Bulge Criteria

e Miscellaneous Criteria:
- Foreign Object Damage (FOD)
- Tire Contamination
- Tire Slippage on the Rim

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

PROTECTPR PLY,

BELT PUES w

CASING
PLIES ¥

TURNUFPS

RADIAL AIRCRAFTTIRE CONSTRUCTION

FIGURE 1 - RADIAL TIRE COMPONENTS NOMENCLATURE
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Tread

Tread Reinforcing
Ply

Undertread

Sidewall

A

Carcass

Carcass Ply
Turnups

Chafer Strips

FIGURE 2 - BIAS 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

Normal Wear

An even tread wear indicates that the tire has
been properly maintained during its service
life.

NORMAL REMOVAL WEAR LIMIT: When the
wear level reaches the bottom of any groove at
one point or up to 1/8 of the circumference
(Figures 3 and 4).

RETURN TO BASE WEAR LIMIT: If either the

protector ply (radiaty or the feinforcing ply (bias) is
exposed at any locatiomover the tread surface
(Figure 5).

Uneven Wear

Urjder-inflation can lead to excessive tread
shpulder wear. It will lead to high tire
deflection and subsequent heat build-up
wHich may result in severe tire damage. The
capse for operating underinflated should be
injestigated by the operator and corrective

Tires with uneven wear shduld be removed from
the aircraft if the-wear limitq (defined under normal
wear) are reached.

(shoulder, acfions taken.
center)
Oyer-inflation can accelerate the center tread
wear, reduce tire traction, reduce the number
ofllandings per tread and make the tire more
sUsceptible to cutting and foreign object
dgmage (FOD).
TREAD@KMAGE CRITERIA
25
CONDITION OBSERVATIO&/DAMAGE ACTION

Tread flat spot or severe tread rubber The tire should be removed from the aircraft
aljrasion results fromJ/steering maneuvers when:

Flat Spots prlor to aircraft relling, or the locking of the 1) the flat spot damage exceeds the wear removal

wheel during-braking or touchdown. Flat
sfotting due-to cold temperature or prolonged
parkingds not a condition for tire removal.

criteria of 5.1; or
2) the flat spot contributes to an unacceptable
vibration condition (Figure 7).

Tread Rubber
Reversion

Tread\rubber reversion is generally caused
by wheel locking on wet or ice covered

The tire should be removed from the aircraft
when:

runways. The affected area is similar in
shape to a flat spot (oval), but the rubber
appears to be melted (Figure 8).

1) the reversion flat spot damage exceeds the
wear removal criteria of 5.1; or

2) an unacceptable vibration condition is
experienced.

Skid-Through
Burst

Skid-through burst results from the locking of
the wheel. In this case, the tire experiences
either a loss of inflation pressure or an
explosive blowout. (Figure 9).

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
removal reason (“Mate to Flat”). The skid through
tire can be scrapped locally but the mate to flat
tire should be returned to the tire manufacturer or
retreader.
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Peeled Rib

A peeled rib usually starts with a cut or
damage in the tread and results in a
circumferential delamination of the tread rib
away from the tire casing, typically with no
loss of reinforcing plies (Figure 10) or tire
pressure.

The tire should be removed immediately from
service when the peeled section, regardless of
length, is 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.

Thrown Tread

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).

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 not inflated 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 record the tire

pressure after it has cooled down (allow 3 hours).

Tread Cuts

Fqreign objects that are present on runways,
takiways and parking areas can cause cuts to
the tires (Figure 12).

Tire should be removed.immediately from the
aircraft if:

o the cut expaoses or penetrates reinforcing ply

(bias tire).or‘protector |
the cut or’damage sev
a tread rib, or
ufidercutting occurs at
rib cut

ly (radial tire), or
prs or extends across

the base of any tread

Chevron Cutting

Chevron cutting is tread damage (small z-, s-
or|v-shaped tears) caused by touchdown,
rupning and/or braking on cross-grooved
rupways (Figure 13). Chevron cutting is a
cdndition of the tread rubber only.

Tire’should be removed fro
The tread cut criteria ane reached, or

The tread reinforcing pl
protector ply (radial tire
than 1.0 square inch (6
The cutting involves the
of the tread ribs

M aircraft if:

y (bias tire) or

is exposed for more
45 cm?), or

full width of any one

Groove cracking may result frem-0zone
atfack of the rubber or excessive flexing of
the groove bottoms as atesult of insufficient
inflation of the tire. These*cracks occur along

The tire should be removed
aircraft if:

groove cracking expos
(bias tire) or the protec

immediately from the

bs the reinforcing ply
or ply (radial tire) for

C% the bottom of tread/greoves (Figure 14). more than 0.25 inch (6{35 mm)
=[acking circumferentially in length.
e groove cracking has led to undercutting of the
adjacent rib by more thian 0.25 inch
(6.35 mm).
Ripb undércutting can be an extension of The tire should be removed immediately from the
grpave cracking progressing under a tread rib | aircraft if undercutting extends more than
Rib or devetopas a break i thegroove wait 0-25mchr(6-35mmm)underthe tread rib.

Undercutting

extending under the rib. This can lead to
tread chunking, peeled rib, or thrown tread
(Figure 15).

An open tread splice is a crack in the tread

The tire having this defect should be removed

Open Tread rubber where the manufacturing joint or splice | immediately from the aircraft.
Splice separates in a radial direction across the
tread ribs (Figure 16).
Rib tearing occurs when the tire is subjected | The tire should be removed immediately from the
. . to excessive side force during landing or aircraft if cords are exposed for more than 1.0
Rib Tearing

taxiing (Figure 17).

square inch (6.45 cm?) or the damage extends the
full width of the tread rib.
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Tread Chipping

and Chunking

This is a condition visible at the edge of the
tread rib in which small amounts of rubber
begin to separate from the tread surface.
Tread chunking can be caused by rib
undercutting, tight turning or a high lateral
force applied to the tire tread (Figure 18).
This can lead to rib undercutting under
severe conditions.

aircraft if the reinforcing ply
(radial) is exposed.

The tire should be removed immediately from the

(bias) or protector ply

SIDEWALL DAMAGE CRITERIA

CONDITION OBSERVATION/DAMAGE ACTION
Cuts on the sidewall are caused by damage The tire should be removed immediately from the
from FOD (Figure 19). aircraft if any sidewall cord is visible. Cuts in the
Cuts on the rubber which do not reach the cord plies are not
~Sidewall detrimental to tire performance but should be

monitored at subsequent in
can be left in serviee-if the
ply cords.

spections. The tire
tuts do not reach the

Circumferential

Cracks

Circumferential cracks can be caused by a

mplding condition of the rubber or load shear

arjd stress combined with low tire inflation
pressure (Figure 20).

The tire should.be removed
aircraft if sidewall cord is vi

investigate and take correc

immediately from the
Sible. If operating

underinflated is suspected the operator should

ive actions.

Weathering and

Cracking

WEathering and cracking occur when tires

are exposed to ozone or to direct sunlight for

arl extended period of time (Figure 21). An

insufficient tire inflation pressure accelerates

thg phenomenon.

The’tire should be removed
aircraft if the sidewall plies

investigate and take correc

immediately from the
are visible. If operating

underinflated is suspected the operator should

ive actions.

Blister or Bulge

Operating conditions outside the tire
sfecification can cause bulges or blisters on
the tread or on the sidewalls (Figure 22).
They normally indicate a separation of
cdmponents. When present,\these defects

cgn be observed mainly in the shoulder area

of|the tire while it is stitkwarm.

Any tire showing a bulge or
removed immediately from
affected area with a soft cra
the tire.

blister should be
the aircraft. Mark the
lyon before deflating

\J
Q MISCELLANEOUS CR

ITERIA

QD

CONDITION

N
(O] RVATION/DAMAGE
"

ACTIC

DN

Foreign Object

Damage (FOD)

Foreign{bject damage (FOD) (Figure 23)
ocgurswvhen material left on the runway,
taxiway or ramp causes damage to tires

Remove tires from the aircr
e Cuts, embedded object

aft if:
S or other injuries

expose or penetrate thé reinforcing plies

engines, or other aircraft structure. It is the
most common cause for tires being removed

before full wear out. Airport authorities should

be notified when it can be confirmed that tire
removals for FOD are prevalent.

do not expose or penet
plies (bias) or protector
extends entirely across

depth).

(bias) or protector ply (radial).
e Cuts, embedded objects or other injuries that

rate the reinforcing
ply (radial) and
a tread rib (any
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Tire
Contamination

(Hydraulic Fluid,

Fuel,
Disinfectants
Runway and

Airplane
De-icers

Hydrocarbons,

etc.)

In case of contamination, check for rubber
condition (Figure 24). The tire has to be
cleaned quickly with commercially available
denatured alcohol to remove the contaminant
and then washed with a soap and water
solution.

Ensure that the contaminated rubber surface
is not swelled. An easy check is to push your
finger nail into the contaminated surface, and
in case of swelling, the nail will leave a
permanent imprint. In this case the tire should
be returned to the retreader for inspection /
possible repair.

If the subject tire needs to be removed and
sent to the retreader for inspection, clearly
identify the tire by marking with white chalk
“Contaminated Tire”.

Tire Slippage on

the Rim

After installation of a new tire on the rim,
some cycles on the aircraft may be necessary

ARP5507 recommends a maximum slippage of
20 degrees following installation. ARP5507

before the tire reaches its final position.
DJring this period of time, a slippage of the
tirg on the rim may be observed (e.g., the red

further recommends thattires which move in
excess of 20 degrees shaod|d be disassembled
and evaluated for approprigte action.

ma3
inf
ma3

Irk on the tire is no longer aligned with the
ation valve or the wheel heavy point if
irked).

5. TIRE REMOVAL CH

WARNING:

WARNING:

WARNING:

WARNING:

CAUTION:

WARNING:

WARNING:

WARNING:

NOTE:

NOTE:

Aircraft
injury m

Always
shoulde

Aircraft
Imprope

Aircraft
supply |

ITERIA

ires should be mounted only with the proper equipment, instructions, and g
Ay occur as a result of improper equipment orprocedures.

pproach a tire/wheel assembly mounted.an an aircraft from an oblique an

).

ire and wheel assemblies shouldte’ treated with the same care as any otf
r handling may lead to serious-injury.

ires should always be inflated with a properly regulated dry nitrogen inflat
ne to a pressure no greater than 1.5 times the operating inflation pressur

a presslire regulator presents a risk of personal injury and/or damage to equipme

Be care

Do not
causing

A tire/w

ul when handling; assembling and disassembling wheel components to al

brobe cuts-or embedded objects while a tire is inflated. Such action cou
it to rapture resulting in personal injury or equipment damage.

heel assembly that has known damage should be allowed to cool to

perator training. Serious

gle (direction of the tire’s

er high pressure vessel.

on source. Regulate the
p. Inflating a tire without
ht.

void damage.

Id further damage a tire

ambient temperature (a

minimum of 3 hours) before the tire is deflated.

Use care when removing the valve core from an inflated tire. Use of a valve core removal tool is
recommended. The valve core of an inflated tire can be projected at a high speed and possibly cause injury.

Tires removed for other than normal wear should be investigated for cause with corrective actions taken, if
appropriate.

The regular care and maintenance of aircraft tires while in service is essential to maximizing the number of
duty cycles that can be achieved by each tire, and to minimizing the risk of aircraft damage from tire failures.
Itis important that tire condition and pressure are checked daily and underinflated tires should be addressed
per the tire pressure maintenance schedule of ARP5265.
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5.1 Tread Wear Criteria

5.1.1 Normal Wear

An even tread wear indicates that the tire has been properly maintained during its service life.
Removal Limit:

NORMAL REMOVAL WEAR LIMIT: When the wear level reaches the bottom of any groove at one point or up to 1/8 of the
circumference (Figure 3):

%

®~ FIGURE 3 - NORMAL WEAR

NOTE: When the NORMAL R@A‘L limit is reached, the tire should be replaced. If it is necegsary to continue the tire
in service beyond th al wear limit, the tire should be removed either at the next mgintenance base or upon
reaching the RE ﬁfo BASE WEAR LIMIT, whichever occurs first. At the RETURN TO BASE LIMIT, the tire
should be remo nd replaced. In such a case however, the subject tire might not be spitable for retreading.

RETURN TO BASE WEAR LIMIT: If either the protector ply (radial) or the reinforcing ply (bias) is exposed at any
location over the tread surface (Figure 4 or 5).

5.1.2 Uneven Wear (shoulder, center)
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.

Over-inflation can accelerate the center tread wear, reduce tire traction, reduce the number of landings per tread and make
the tire more susceptible to cutting and foreign object damage (FOD).

REMOVAL LIMIT: Tires with uneven wear should be removed from the aircraft if the wear limits (defined under normal wear)
are reached.
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FIGURE 5 - CENTER WEAR
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NOTE:

NOTE:

EXCESSIVE

OVERINFLATION

UNDERINFLAFICN

ASYMMETRICAL WEAR

When the NORI

RHIGURE 6 - TYPICAL TIRE WEAR CHARACTERISTICS

in service beyor

MALREMOVAL limit is reached, the tire should be replaced. If it is necessary to continue the tire

t-the-normatweartimit-the-tire—shotutd-beremoved-eitheratthenext-maintenance base or upon

reaching the RETURN TO BASE WEAR LIMIT, whichever occurs first. At the RETURN TO BASE LIMIT, the tire
should be removed and replaced. In such a case however, the subject tire might not be suitable for retreading.

Tires identified as operating underinflated for an unknown length of time with uneven wear may have some internal
damage and could fail causing damage to the aircraft. Such tires should be removed at the first opportunity, but
no later than when the above wear limits are reached. A visible bluing of the shoulder rubber may be one indication
of the tire operated in an underinflated condition.
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5.2 Tread Damage Criteria

5.2.1 Flat spots

Tread flat spot or severe tread rubber abrasion results from steering maneuvers prior to aircraft rolling, or the locking of the
wheel during braking or touchdown. Flat spotting due to cold temperature or prolonged parking is not a condition for tire

removal.

REMOVAL LIMIT: The tire should be removed from the aircraft when:

1. the flat spot damage exceeds the wear removal criteria of 5.1; or

2. the flat spot contributes to an unacceptable vibration condition (Figure 7).

Locked wheel tire flat spot

FIGURE 7 - FLAT SPOT

Typical tire flat g§pot

NOTE: The tire can remain in sexvice if the flat spot does not reach the above-mentioned limit andl if there is:

1. sufficient grpove(depth in the whole flat spot area;

2. no incipient (visible) separation; and

3. the vibration level is within an acceptable range during rolling.

5.2.2 Tread Rubber Reversion

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).

REMOVAL LIMIT: The tire should be removed from the aircraft when:

1. the reversion flat spot damage exceeds the wear removal criteria of 5.1; or

2. an unacceptable vibration condition is experienced.
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5.2.3  Skid-Through B

Skid-through burst resul
or an explosive blowout

and the axle mate tire

NN
FIGURE 8 - TREAD RUBBER R&RSION
Z
irst $®

Figure 9). \O

arked with the removal r n (“Mate to Flat”). The skid through tire can

s from the locking of the wheel. In th@gése, the tire experiences either a Joss of inflation pressure

be scrapped locally but

REMOVAL LIMIT: Both rre failed tire and axle mate Er{b ould be removed from the aircraft, the bufst tire marked as “scrap”

the mate to flat tire shou

d be returned to the tire manufacturer or retreader.

FIGURE 9 - SKID THROUGH
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5.2.4 Peeled Rib

A peeled rib usually starts with a cut or damage in the tread and results in a circumferential delamination of the tread rib
away from the tire casing, typically with no loss of reinforcing plies (Figure 10) or tire pressure.

REMOVAL LIMIT: The tire should be removed immediately from service when the peeled section, regardless of length, is
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.

@ FIGURE 10 - PEELED RIB

O
5.2.5 Thrown Tread Q/%

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

NOTE: Athrown tread tire should not be reported as a burst tire unless the tire experienced a rapid pressure loss concurrent
with the thrown tread.

NOTE: Inspection of the aircraft after a tire burst, thrown tread, or wheel failure should be completed prior to release of the
aircraft.

REMOVAL LIMIT: 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 not inflated
due to a loss of inflation pressure, then the axle mate should be removed also.
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If the tire is still inflated 4

NOTE: Early signs of tre
or local tread/siq

15k

3

@. FIGURE 11 - THROWN TREAD

— L =

fter the@ ft is parked, record the tire pressure after it has cooled dowr

ad ration can manifest themselves in the form of tread bulges, local u

(allow 3 hours).

neven wear (depression)

ewall rubber split.

5.2.6 Tread Cuts

Foreign objects that are present on runways, taxiways and parking areas can cause cuts to the tires (Figure 12).

REMOVAL LIMIT: Tire should be removed immediately from the aircraft if:

¢ the cut exposes or penetrates reinforcing ply (bias tire) or protector ply (radial tire), or

e the cut or damage severs or extends across a tread rib, or

e undercutting occurs

at the base of any tread rib cut
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NOTE: Mark all cuts, fg
locate when the

5.2.7 Chevron Cuttingd

Chevron cutting is tread
grooved runways (Figurg

REMOVAL LIMIT: Tire

e The tread cut criterig

e The tread reinforcing ply (bias tire) or pe@or ply (radial tire) is exposed for more than 1.0 sg

e The cutting involves

FIGURE 12 - TREAD CUT

reign object damage (FOD), or leak sites while theQ s still inflated. Dz
tire is deflated. \\
QO

&

damage (small z-, s- or v-shaped tear used by touchdown, running
p 13). Chevron cutting is a condition_afthe tread rubber only.

hould be removed from aircra 'f?\o

O
 are reached, or C)\

.

the full width @@g& one of the tread ribs

image can be difficult to

hnd/or braking on cross-

uare inch (6.45 cm?), or
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FIGURE 13 - CHEVRON CUTQ&
5.2.8 Groove Cracking
¥
Groove cracking may r¢sult from ozone attack of the rubber ijkxcessive flexing of the groove bottoms as a result of
insufficient inflation of the tire. These cracks occur along the &@Om of tread grooves (Figure 14).

REMOVAL LIMIT: The tire should be removed |mmed|a{i~ rom the aircraft if:

e groove cracking exppses the reinforcing ply (b@re) or the protector ply (radial tire) for more than 0.25 inch (6.35 mm)
circumferentially in Iength.

e groove cracking had led to undercuttiéa the adjacent rib by more than 0.25 inch (6.35 mm).

FIGURE 14 - GROOVE CRACKING
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5.2.9 Rib Undercutting

Rib undercutting can be an extension of groove cracking progressing under a tread rib or develop as a break in the groove
wall extending under the rib. This can lead to tread chunking, peeled rib, or thrown tread (Figure 15).

REMOVAL LIMIT: The tire should be removed immediately from the aircraft if undercutting extends more than 0.25 inch
(6.35 mm) under the tread rib.

N
FIGURE&S - RIB UNDERCUTTING

5.2.10 Open Tread Spljce O®

An open tread splice is p crack in th%\gad rubber where the manufacturing joint or splice separgtes in a radial direction
across the tread ribs (Figure 16). Q~

REMOVAL LIMIT: The tjre ha@(his defect should be removed immediately from the aircraft.

)

FIGURE 16 - OPEN TREAD SPLICE
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