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MAINTAINING

THE TIRE

Pressures on all newly delivered equipment should be
verified for the application/operation prior to the vehicle
being placed in service. Verify that any pressure
monitoring or inflation system is correctly set for your
fleet application on the delivery of any new equipment.
Proper maintenance is important in order to obtain
maximum performance.

INFLATION PRESSURE
The most critical factor in tire maintenance is proper
inflation. No tire or tube is completely impervious to loss
of pressure. To avoid the hazards of underinflation, lost
gas must be replaced.
Driving on any tire that does not have the correct
inflation pressure is dangerous and will cause tire damage.
Any underinflated tire builds up excessive heat that
may result in sudden tire destruction. The correct
inflation pressures for your tires must incorporate many
factors including: load, speed, road surface, and handling.
Consult a MICHELIN Truck Tire dealer or MICHELIN
data books for the proper inflation pressures for your
application. See Section Nine, Appendix (Page 142) for
complete listings of the MICHELIN data books.
Failure to maintain correct inflation pressure may
result in sudden tire destruction and/or improper
vehicle handling. Additionally it will result in irregular
wear. Therefore, inflation pressures should be checked
weekly and always before long distance trips.
Check inflation pressures on all your tires at least once a
week, including spares, before driving when tires are cold,
especially when vehicle is used by more than one driver.
The ideal time to check tire pressures is early morning.
Driving, even for a short distance, causes tires to heat up
and pressures to increase.
Generally, as a radial tire revolves during operation,
heat is generated on the inside of the tire at 4 degrees
per minute. However, the tire loses heat at the rate of
3 degrees per minute with dissipation throughout the
casing and air flow around the tire. After 40 minutes of
continuous operation, the tire temperature has increased
40 degrees Fahrenheit. As the temperature inside the tire
increases, the inflation pressure also increases. Thus, a tire
inflated to 80 psi cold would now be at 85 psi. Because the
inflation pressure has increased, the amount of tire flexing
has decreased, which decreases the amount of heat
generated per minute to 3 degrees per minute. Assuming
the heat dissipation factor is still 3 degrees Fahrenheit per
minute, the net temperature change is nil (0). This is
called thermal equilibrium.
Always inspect valve stems for proper installation and
torque, and verify there is a good tight seal by use of a leak
detector type spray such as a water/soap solution applied
from a spray bottle. It is also a good practice to
®

®

®
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periodically check existing fitments for slow leaks with
this method.
Never bleed hot tires, as your tires will then be
underinflated. Make sure to check both tires in a dual
fitment. Pressures should be the same. Maximum
allowable difference between dual tires or between axles
should be no greater than 5 psi.
Remember, a drop in ambient temperature results
in a drop in tire pressure. More frequent checks may be
required during cold weather conditions. Avoid outdoor
pressure checks when the temperature is below freezing.
Ice can form in the valve stem, thus promoting leaks.
Check inside a heated facility if possible.
Use an accurate calibrated tire gauge to check
pressures. (Do not use “Tire Billys” to hit tires as an
inflation check. This is an unreliable method.)
Unless otherwise recommended by tire manufacturer
for optimized tire performance, use the tire inflation
pressure shown in the application data books for the
particular axle load. Exceeding this pressure could result
in reduced traction and tread life.
Never inflate to cold pressure beyond the rated capacity
of the wheel. However, for steering tires, it is common
practice to use higher inflation pressures than necessary
to carry the axle load to reduce free rolling wear.
Following are two examples of applying the previous
considerations to an operation where the user mounts
new 275/80R22.5 LRG (with a data book maximum of 110
psi tires) steer tires and desires to increase the pressure in
order to see if this will help alleviate the occurrence of free
rolling wear.
Example 1: If the axle load is 10,310 lbs., then the table in
the data book specifies a corresponding pressure of 85
psi. Then the user can increase the pressure 15-20 psi
above that to 100 or 105 psi.
Example 2: If the axle load is 12,350 lbs., then the table in
the data book recommends 110 psi. As this is the
maximum load of the tire, only a 10% pressure increase
is permitted. Thus the adjusted pressure would be
limited to 120 psi.
This procedure should not be applied “across the
board.” If satisfactory tire performance and wear are
being obtained with “table” pressures for a given load,
then leave well enough alone.
Overinflation can cause an increase in road shocks and
vibrations transmitted to the vehicle as well as an increase
in tire failures from road hazards.
NOTE: In no case should the maximum capacity of the
wheel be surpassed. Consult wheel manufacturer’s
specifications.
NOTE: The following illustration is based on the
recommended inflation pressure from the data book for
the load being carried.

MAINTAINING

THE VEHICLE

Many tire problems can be traced to mechanical
conditions in the vehicle. Therefore, to obtain
maximized tire performance, vehicles must be
properly maintained.

MAJOR VEHICLE FACTORS WHICH
AFFECT TIRE LIFE:
ALIGNMENT
Alignment refers not only to the various angles of
the steer axle geometry, but also to the tracking of all
axles on a vehicle, including the trailer. The dual
purpose of proper alignment is to minimize tire wear
and to maximize predictable vehicle handling and
driver control. Toe misalignment is the number one
cause of steer tire irregular wear, followed by rear axle
skew (parallelism or thrust). One of the challenges of
meeting this goal is that alignments are typically
performed on a static, unloaded vehicle sitting on a
level floor. The vehicle then operates over varying
contoured surfaces, under loaded conditions, with
dynamic forces acting upon it. Predicting the amount
of change between static/unloaded/level - versus –
dynamic/loaded/contoured is difficult because many
variables affect the amount of change. Variables such
as Steering System Compliance (i.e. “play”) must be
considered in making alignment setting
recommendations.
All of these misalignment conditions may exist
alone or (more likely) in combination with other
misalignment conditions. Sometimes it is these
interactions that produce the outcomes that are
especially undesirable. As an example, a tire running
at slightly negative camber may perform especially
badly if it is also subjected to tandem thrust
misalignment. The conceptual understanding for this
phenomenon is that because of the camber issue, the
wear burden imposed by the thrust misalignment is
not being shared equally by the entire tread surface.
Further, a tire that is being operated in a misaligned
condition may well transmit forces into the
suspension from its interaction with the road. Some
suspension systems manage those forces favorably.
Others react in a way that imposes motions in the tire
that are very unfavorable to the tire's ability to yield a
favorable wear outcome.
• Tires that are not operated at a normal
(perpendicular) angle to the road surface typically
produce uneven tire wear. Tires that are fighting
each other (because of conflicting alignment
operating angles) produce unfavorable and
sometimes irregular tire wear. Tires that are fighting
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each other due to highly compliant suspension
components (compression/extension in the
bushings or joints, or deflection of solid parts) will
likely produce irregular wear forms.
• Alignments should be performed carefully using
best alignment practices. (For example, ensuring
that the suspension is at the correct ride height and
that the suspension has been settled out by being
moved forwards/backwards, etc.)
• Alignments should be conducted in the most
representative loading condition and ride height
for the expected usage.
We therefore recommend referring to TMC RP
642A, Total Vehicle Alignment Recommendations for
Maximizing Tire and Alignment Related Component
Life, which has established industry recommended
target values for the alignment of vehicles.

STEER AXLE GEOMETRY
Since very few vehicles continue to use Center
Point Steering, the following recommendations are
based on the more common Inclined Kingpin Steer
Axle Geometry.

Inclined Kingpin

TOE
Toe is typically the most critical alignment condition
affecting steer axle tire wear. The purpose of setting toe
at a given specification is to allow the tire to run
straight during normal operating conditions. Too
much toe-in results in scrubbing from the outside
inward on both tires, and too much toe-out results in
scrubbing from the inside outward on both tires.
Total toe is the angle formed by two horizontal
lines through the planes of two wheels. Toe-in is
when the horizontal lines intersect in front of the
wheels or the wheels are closer together in front than
in back. Toe-out is when the horizontal lines intersect
behind the wheels or the wheels are closer together in
back than in front. Toe-in is commonly designated as
positive and toe-out as negative.

Steer axle toe is adjustable to reduce wear to the
leading edge of the tire and also to avoid road wander.
Toe is adjusted in a static, unloaded condition so that the
tires will run in a straight line under a dynamic, loaded
condition.
The toe measurement will probably change from
unloaded to loaded condition. The amount of change will
vary with axle manufacturer, axle rating, and steering arm
geometry; but it is still fairly predictable. Front axles on
most popular Class 8 long haul tractors will change in the
direction of toe-out about 1⁄ 32" (0.8 mm or .05 degree) for
each 1000 pounds of load increase on the steer axle.
Cabover tractors with set-back-front-axles typically
experience less steer axle change in load from bobtail to
loaded than do other configurations. Wheelbase and fifth
wheel location are also major factors affecting how much
load change the steer axle will experience.
Toe-in

TANDEM AXLE PARALLELISM
(SKEW - THRUST)
Tandem axle parallelism is critical because it can have
a detrimental effect on all ten tires on the tractor. Nonparallel drive axles tend to push the tractor into a turn in
the direction that the axle ends are closest. In order for
the vehicle to go straight, the driver must correct by
steering in the opposite direction. The vehicle can then
go straight, but all ten tires are at an angle to the
direction of travel, causing scrubbing. Excessive tandem
axle non-parallelism is usually detected in steer tire wear.
If one steer tire is scrubbing from the outside inward and
the other steer tire is scrubbing from the inside outward,
then tandem axle alignment is suspect. A similar pattern
can be generated by the driver’s compensation for a nonlubricated 5th wheel or from a dog tracking trailer. This
should not be confused with a light level of toe-in on the
right front and lighter toe-out wear on the left front that
may be the result of secondary highway road crown.

Tandem Scrub Angle

Note: Additional consideration would be effects of air
ride suspension systems, rack and pinion systems, and
disc air brakes on steer tire wear.

THRUST ANGLE (TRACKING)
The relationship of the geometric centerline of the
vehicle and the direction that the axle points generates a
thrust angle. Ideally this relationship would result in a
0 degree value when the axle centerline is perpendicular
to the geometric centerline. However, any deviation from
this setting will increasingly cause the vehicle to travel
away from the straight line, causing the tires to “dog
track” and scrub. Tracking to the right generates a
positive thrust angle; tracking to the left creates a
negative thrust angle.

A misaligned (dog-tracking) trailer may also be the
cause of steer tire wear.

See Section Nine, Appendix under Conversion Table
on Page 117 for conversion of fractions in inches to
millimeters and degrees. See Section Nine, Appendix
under Alignment on Pages 118-119 for a field method
for verification.

Thrust Angle
(Tracking)
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CAMBER
Camber is the angle formed by the inward or outward tilt
of the wheel referenced to a vertical line. Ideal camber may
vary in different applications and in different axle positions
as affected by load distribution (i.e. front axle variance of
6,000 to 12,000 pounds, drive axle range of 8,000 to 17,000
pounds, and trailer axle range of 4,000 to 20,000 pounds).
• Camber is positive when the wheel is tilted outward at
the top.
• Camber is negative when the wheel is tilted inward
at the top.
• Excessive positive camber may cause smooth wear on
the outer half of the tire tread.
• Excessive negative camber may cause wear on the inner
half of the tread.
• Camber only causes a noticeable “pull” if on the steer
axle the right and left wheel camber angles are not very
close in magnitude (greater than 1 ⁄ 2 degree).
• Negative camber can also be a cause of inside shoulder
wear on trailer axle in dual or single configuration.
• A free-rolling tire is more sensitive to camber than a tire
twisting or turning under the effect of torque.
• A wide tire with a relatively low aspect ratio is more
sensitive to camber than a narrow high aspect ratio tire.
• Generally, the vehicle will pull to the side with the most
amount of positive camber.
Camber is often a contributor to wear occurring on the
interior ribs/blocks of the inner dual drive tires and can
sometimes affect the interior ribs/blocks of the outer dual
as well.
Steer position: Steer axles (which are generally, but not
always, a forged axle) are designed with static unloaded
positive camber and tend to produce better tire wear when
provided with slightly negative camber due to the effects
of cornering forces, load transfer, and steering Ackerman
geometry, which tend to stress and produce outside
shoulder wear during turning maneuvers. In the interest of
more even overall wear, it is therefore advantageous to let
the wear be biased toward the inside shoulder (via slightly
negative camber) during straight ahead driving.

Drive position: Generally, camber is not a major
contributor to drive axle irregular wear, although combined
with dual position toe-in or toe-out may cause the onset of
a wear pattern.
Trailer position: Trailer axles are typically fabricated
from steel tubing with spindles welded to the ends. They
are usually built straight, so there will be some negative
camber induced when installed under a trailer. Additional
loading of the trailer will cause additional negative camber.
Most trailer axles deflect to about -0.5 degree camber at
17,000 pounds per axle loading.
Camber can accelerate shoulder wear on dual or single
tires. Higher degrees of negative camber will show up on
the inner shoulder, and positive camber on the outer
shoulder. Wide single tires seem more susceptible to
camber induced wear.
Camber correction by bending axles is NOT
RECOMMENDED by axle manufactures, nor endorsed by
Michelin. Consult the axle manufacturer if camber is found
to be incorrect (outside manufacturer specification).

CASTER
Positive (+) caster is the backward tilt at the top of the
kingpin when viewed from the side. Negative (-) caster is
the forward tilt at the top of the kingpin when viewed from
the side.
The purpose of caster is to provide self-aligning forces on
the steer tires to stabilize the vehicle when driving straight
down the road under braking, free wheeling, and power
conditions.
Insufficient caster reduces stability and can cause
wander. Excessive caster increases steering effort and can
cause shimmy. Either of these conditions may also have a
detrimental effect on tire wear. Excessive caster beyond the
vehicle manufacturer’s specification may result in induced
camber causing excessive tire wear, particularly fleets that
are in local and regional operations. Caster is adjustable
with shims. Adjusting only one side is not recommended.
Caster on both sides should be equal or not more than
1 ⁄ 2 degree difference. Generally, the vehicle will pull to the
side with the least amount of positive caster.

Positive Camber

Positive Caster +

- Negative Caster
0°
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STEER AXLE SETBACK
(STEER AXLE SKEW)

TMC RECOMMENDED ALIGNMENT
TARGETS

Any measured deviation left (negative) or right
(positive) away from perpendicular to the centerline
of the vehicle is called the setback.

(Value representing industry-established midpoint.)
For more information refer to TMC RP 642A, Total
Vehicle Alignment: Recommendations for Maximizing
Tire and Alignment-Related Component Life, Appendix 9.
Alignment Specification (1)

Target Value (2)

Steer Axle
+1⁄16 inches (0.08 degrees,
0.06 inches, 1.5 mm/M)
Camber
Less than 1 ⁄ 4 degree (3)
Left: +3.5 degrees
Caster
Right: +4.0 degrees
Setback
0 degrees / 0 inches
Drive, Trailer, and Dolly Axles
Thrust (Square)
0 degrees / 0 inches
Scrub (Parallelism)
0 degrees / 0 inches
Lateral Offset
0 inches
Total Toe

Steer Axle Setback
(Steer Axle Skew)

(1) All specifications are measured with vehicle in static, unladen condition.
(2) All specifications are stated in inches or degrees (where applicable).
(3) Camber angle changes normally involve bending the axle beam, which
may void the axle manufacturer’s warranty. If the measurement exceeds this
value consult the vehicle, axle, and/or alignment equipment manufacturer.

TOE-OUT-ON-TURNS
(TURNING RADIUS)
Toe-out-on-turns is the difference in the arcs
described by the steering tires in a turn. The purpose is
to prevent the inside tire from scrubbing around a turn
since the outside tire (loaded tire) determines the
turning radius of the steer axle. This is the Ackerman
Principle. Improper geometry results in wheel scrub in
turns, which generally appears as toe wear on the tire.
More specifically, Ackerman wear shows itself as a
rounded edge radial feather wear across the tread area
of the tire. This angle is more important on a city
vehicle with its many turns than on a line haul unit.
Ackerman geometry is dependent upon the steering
axle track-width and wheel base of a vehicle. When the
turning angle or wheel base changes from the original
specification, Ackerman is affected.

Steering Arms

Chassis

Basic Ackerman Steering Diagram

Cross Bar
(Tie Rod)
Wheel
Base

Rear Axle
Center of Rotation

PERIODIC ALIGNMENT CHECKS
An aggressive alignment preventative maintenance
program should include the following periodic checks:
1. Upon delivery of new vehicles. Even though OEMs
make a concerted effort to properly align vehicles at the
factory, shifting and settling can occur during delivery.
Camber and caster may not change much, but toe and
tandem axle parallelism may change sufficiently to set
up undesirable tire wear patterns if not corrected upon
receipt.
2. At the first maintenance check. Post break-in
alignment checks should be done between 15,00030,000 miles, but no later than 90 days after the first inservice date. If shifting and settling did not occur during
delivery, it may occur during the first few thousand
miles of operation. Many OEMs recommend verification
of torque on suspension/frame components after a few
thousand miles of operation. A thorough alignment check
should be made during this inspection (after torque
verification). Consideration should be given to different
torque requirements on metric and standard bolts.
3. When new steer tires are installed or front-end
components are replaced. The steer tires coming out of
service can tell a story of good or bad alignment. With
this feedback, an alignment program can continue to
improve. Without feedback, the best an alignment
program can do is stay at its current level.
4. When tire wear indicates a concern. “Reading” tire
wear can help identify alignment issues. Unfortunately,
correcting the alignment does not necessarily correct
the tire wear pattern once an undesirable wear pattern
has been established.
Section Three: Extending Tire Life
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ALIGNMENT EQUIPMENT
Alignment equipment exists that ranges from simple
and inexpensive to sophisticated and costly. One factor
that is common to all types of alignment equipment is
that the person using it is extremely important to the
resulting tire and vehicle performance! Calibration is
another critical factor in maintaining the accuracy of
the system – follow manufacturers’ recommendations.
Some fleets have obtained excellent results with a good
“scribe and trammel bar” and paying strict attention to
toe and axle parallelism. Other fleets establish permanent
records, make adjustments more easily, have more
information for trouble-shooting, and obtain excellent
results with the more expensive equipment.
The common ground is that the person using the
equipment understands it, uses it properly, and follows
the procedures consistently.
Michelin developed the BibAlignment System as a very
simple, accurate, and repeatable method of establishing
the position of a vehicle’s axles relative to each other.
Through the use of a computer program, the highly
portable and cost-effective BibAlignment System
calculates the corrections necessary to improve the
vehicle’s axle parallelism. It locates the centerline of drive
and trailer axles and projects this centerline to the
ground. These points are measured, recorded, and
entered into the computer program. The resulting data
concerning the axle alignment and recommended
corrections may be printed for historical reference.
Contact your local MICHELIN Representative for
ordering information.
Heavy truck alignment has evolved to a precise
science. The “field check” techniques below may be used
to detect a problem condition but are not recommended
for making adjustments/corrections. Proper alignment
equipment should be used if a decision is made to
complete this service.

remember when analyzing steering tire wear is “Smooth
In” means Toe-In; “Smooth Out” means Toe-Out.
A quick field check procedure is done on elevated, dry
tires, and with a can of spray paint or marker, highlight a
section of the tread area around the tire. With a sharp
pointed scribe, mark a thin line in the highlighted area
while rotating the tire. Repeat this process on the other
steer tire. Lower the vehicle on folded plastic bags. Once
the steer tires are down, bounce the truck to make sure
the suspension is relaxed, and verify that the wheels are
pointing straight ahead. Then measure from side to side
between the scribed lines, first rear, then front, with a
tape measure or a fine-lined toe gauge to determine
relative toe. Subtract front from rear: positive result
indicates toe-in, negative is toe-out. See Section Nine,
Appendix under Alignment – Field Method (Pages 118119) for complete procedures.

®

FIELD CHECK TECHNIQUES
TOE: This wear on the tread occurs due to the shearing
action created by side forces resulting from excessive
toe-in or toe-out. If the toe is properly set, the steer tires
will feel even and smooth when you move your hand
across the tread surface. If the front tires have excessive
toe-in, a feathering wear will be created. This can be felt
very easily with your hand. The tread will feel smooth
when you move your hand in across the tire, but you will
feel a drag or resistance when you move your hand back
out across the tread. If the front tires have excessive toeout, the opposite will be evidenced. The resistance will
be felt going across the tread, with no resistance felt
while being withdrawn. A simple Rule of Thumb to
50
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Toe-in

Parallelism: On a tractor with tandem drive axles,
the two axles should be parallel to one another. Any
deviation from this parallel position will create a tandem
skew or scrub angle. This angle should be no larger than
one tenth of a degree. An easy method of checking this
angle is to measure the distance between the ends of the
axle hubs on each side of the tractor. The difference
between these two measurements should be no larger
than 1 ⁄ 8 inch for a tandem tractor/truck and no larger
than 1 ⁄ 16 inch on a tandem axle trailer. The easiest way
of accomplishing this measurement is by using a
trammel bar. The pointers on the trammel bar must fit in
the axles’ centering holes on both sides of the vehicle.
For example, if the ends of the drive axles on the left
side of the vehicle are closer together than the axle ends
on the right side, this will cause the vehicle to pull or drift
to the left.

Tandem Scrub Angle

AXLE PARALLELISM AND TRACKING
In the straight-ahead position, the rear wheels of a vehicle
should follow the front wheels in a parallel manner. Wheels
that are out-of-track can cause excessive tire wear. Failure of
the wheel to track is usually due to the following causes:
– Master spring-leaf broken
– Incorrect air spring (bag) height
– Worn springs
– Auxiliary leaves broken
– Loose “U” bolts
– Incorrect or reverse springs
– Bent frame
– Locating rods or torque rods improperly adjusted
– Locating rod or torque rod bushings worn excessively
Failure of the wheels to track is usually quite visible when
one follows the vehicle on the highway. It is possible that, due
to one of the above causes, no uneven wear manifests itself
on the rear tires, but an uneven wear pattern may show itself
on the front tires. This is because rear tires may push the
vehicle off course and give some toe-out-on-turns in the
straight-ahead position to the front tires. Hence, the driver
makes a correction to offset the steering action caused by the
rear wheels.
If the rear axle of a vehicle is not at right angles to the
chassis centerline, the front tires are affected, showing
misaligned wear. In the diagram below, the position of the rear
axle of the vehicle has been altered because of a weakened left
side spring – so that the rear axle on the left side is further
from the front axle than the rear axle on the right side.
In this illustration of a 4x2 configuration, the angle of the
rear axle causes its wheels to point to the left side so that the
rear end of the vehicle is, in fact, self-steered in that direction.
The vehicle would then steer itself to the right – unless the
driver takes corrective action. If the driver wishes to travel
straight ahead, he will naturally compensate by turning his
steering wheel. This action introduces a turning moment as
if the vehicle were making a turn although it is moving in a
straight line due to the toe-like posture of the front wheels.
It is more difficult to identify this concept with additional
drive axles and the placement of movable 5th wheels. For this
reason, the onset of misalignment wear patterns on the front
tires may be apparent, even though the lateral forces may be
slight and the front wheel alignment settings may be correct.
Top View
Inside
Wear
Springs

Springs

Outside
Wear
Vehicle Pulls to Right
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HOW TO CHECK AXLE PARALLELISM AND TRACKING:
With the vehicle on a flat surface and with the suspension in a relaxed position, select two points on the front and rear
axles. These two points on each axle must be equal distance from the chassis center (e.g., at the point where the springs meet
the axles). Using a plumb line, mark four points on the ground, move the vehicle away, and measure the distance between the
marks as shown on the diagram.
A more detailed field type procedure is recommended by Michelin and can be found in the Section Nine, Appendix under
Alignment – Field Method (Pages 118-119).

For Truck/Tractor: The Technology and Maintenance

For Trailers: The Truck Trailer Manufacturers Association

Council recommends no more than 1 ⁄ 8 inch between axle
ends. If AD = BC and DE = CF, the axles are parallel.
If X = X’ and Y = Y’, the wheels are symmetrical or tracking.

(TTMA) recommends no more than 1 ⁄ 16 inch between axle
ends and 1 ⁄ 8 inch maximum from the trailer kingpin to the
lead axle ends. If AD = BC and CE = DE, the axles are
parallel and symmetrical. (Reference: TTMA RP No. 71
Trailer Axle Alignment.)

X'
X
X'
X
Y
Y'
Y'
Y
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TIRE WEAR PATTERNS DUE TO MISALIGNMENT
It should be noted that some wear patterns might be from multiple causes. Additional information may be obtained in the
TMC RP 216B, Radial Tire Conditions Analysis Guide and MICHELIN® Truck Tires Technical Videos (MWV43100) about the
“Fundamentals of Tire Wear” and “Scrap Tire Analysis.”

Toe Wear – The typical wear pattern that develops from

Free Rolling Wear – Wear at the edge of a rib

excessive toe is a feather edged scuff across the crown.
Excessive toe is usually seen on both steer tires.

circumferentially, which may or may not affect the entire
rib widths. Intermittent side forces due to wheel
assembly instability cause contact pressure variations,
resulting in this type of wear. Generally, due to excessive
looseness in the suspension and/or steering
components, this is also found in slow wearing positions
at high mileage. Insufficient caster and excessive lateral
tire/wheel runout also are contributing factors.

Toe Wear

Free Rolling Wear

Toe Wear

Free Rolling Wear
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Camber Wear – If the axle has excessive camber, partial

Cupping Wear – Any loose or worn component in truck

or total wear of the shoulder will occur. For static unloaded
vehicles, camber readings for steer positions should fall
within the range of 0 to 1⁄ 4 degree positive (0.0 to 2.5 mm),
and trailer positions should fall within the range of ± 1⁄ 4
from 0 degree (± 2.5 mm from 0).

steering or suspension systems can cause odd wear,
cupping, and flat spots. Check for loose wheel bearings,
worn shock absorbers, steering gear lash, worn tie rod
ends, and kingpins. Check for possible mismount
conditions.

Cupping Wear – Steer
Camber Wear – Steer

Camber Wear – Drive
Cupping Wear – Drive

Camber Wear – Trailer

Cupping Wear – Trailer
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Flat Spotting Wear – Localized wear across the tread

Diagonal Wear – Localized wear diagonally across the

width. Causes include brake lock, brake imbalance, out
of round brake drums, axle hop, or skip. A tire being
parked on a surface containing hydrocarbon oils,
chemicals, and solvents can also cause this type of wear
pattern. The affected area of the tread will wear more
rapidly, leaving a flat spot.

tread width. Side forces imposed by a combination of toe
and camber create diagonal stress in the footprint of the
tire. Localized wear patterns tend to follow this same
direction creating diagonal wear. For steer positions,
causes include excessive toe combined with tandem
drive axle misalignment, incorrect steering angle in turns,
worn parts, and/or excessive camber setting. For trailer
positions, causes include tandem trailer misalignment,
negative camber, and loose or worn components.

Diagonal Wear

Flat Spotting – Drive

Flat Spotting – Trailer

Diagonal Wear
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BRAKING SYSTEMS AND ISSUES
Air brake issues as they apply to tire wear and damages
can result from imbalance or component concerns.
Distorted, brittle, and/or discolored rubber in the bead
area are signs of the “outside to inside” breakdown of
rubber products as a result of seating on a wheel surface,
which is heated to a temperature beyond the limit that
the rubber products can tolerate. This damage starts at a
temperature in the mid-200 degree Fahrenheit range,
with accelerated damage occurring above the 300 degree
Fahrenheit range.
1. Brake imbalance can be the result of the air system,
including valves, not actuating the brakes simultaneously.
This may be the result of dirt, leaks, and/or valve cracking
pressure. In a tractor/trailer combination, the more rapid
brake application time now being used (up to twice as
fast as pre FMVSS*-121 systems) can result in a brake
imbalance due to combinations of old tractors with new
trailers or new tractors with old trailers.
2. Component situations, such as out-of-round brake
drums or unevenly worn brake shoes, also result in tires
acquiring odd wear and flat spots.
3. Another source of brake imbalance is the improperly
adjusted slack adjuster. Any of these brake imbalance
situations can result in one or more wheel positions
locking up and flat spotting the tires.
4. Brake drums with balance weights thrown may result
in ride disturbance.
5. Brake lock (flat spots) conditions may be evidence of
deficiency in the Anti-Lock Brake System.

Brake Heat

Brake Heat

*FMVSS - Federal Motor Vehicle Safety Standards

SUMMARY OF TIRE ISSUES DUE
TO BRAKES
Problem

Possible Causes

Brake Heat

1. Overuse on down
grades due to
improper gear.
2. Brake dragging due
to mis-adjustment of
wheel bearings.
3. Repeated stops
without cooling time.
4. Improper adjustment
or braking balance
leads to excessive
amount of braking in
one or more wheel
positions.

Lock Up

1. Out-of-round brake
assembly.
2. Slow release valves.
3. Mis-adjustment, slack
adjusters.
4. Brake drum runout.

Result

Brake Lock
Bead damage to
the tire ranging
from simple
distortion to
complete
unwrapping of
the casing from
the bead wire.

Flat spots and
odd wear.

Brake Lock
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