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(57) ABSTRACT

The method for reducing aircraft carbon brake wear involves
monitoring the commanded initiation of braking, and setting
a residual brake clamping force to a predetermined minimum
residual brake clamping force, which is maintained following
the commanded initiation of braking to prevent release of
braking during taxiing of the aircraft. The minimum residual
brake clamping force is applied despite a commanded release
of'braking until at least one predetermined control logic con-
dition occurs.
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METHOD TO REDUCE CARBON BRAKE
WEAR THROUGH RESIDUAL BRAKE
FORCE

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This is a continuation application of U.S. patent
application Ser. No. 11/873,661 filed on Oct. 17, 2009, which
is a continuation application of U.S. Utility patent application
Ser. No. 11/061,375 filed on Feb. 18, 2005, now U.S. Pat. No.
7,441,844, which application is hereby incorporated by ref-
erence as if set forth in full herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] This invention relates to a method for reducing
brake wear of carbon brakes for aircraft, and more particu-
larly relates to a method for reducing brake wear of aircraft
carbon brakes by maintaining a light residual clamping force
of the carbon brakes when braking is no longer commanded,
to prevent release of the carbon brakes, without otherwise
affecting normal braking.

[0004] 2. General Background and State of the Art

[0005] Commercial aircraft commonly have landing gear
with carbon brakes for wheels mounted to the wing and body
of the aircraft. The carbon brakes typically include a torque
plate and a carbon heat sink stack containing the friction
surfaces that are clamped together with a clamping brake
force to cause a wheel to decrease its speed of rotation. In such
a conventional airplane carbon brake system, when braking is
commanded, either by a pilot’s actuation of a brake pedal or
automatic braking, it causes the friction surfaces of the carbon
brakes to make contact, creating brake torque to slow down
the rotational speed of the wheel, and through contact with the
ground, the taxi speed of airplane. When a release of braking
is commanded, such as when the pilot discontinues the brake
pedal command, the brake friction surfaces move apart and a
layer of carbon falls away. The amount of wear of airplane
carbon brakes is thus directly influenced by the number of
brake applications, and is not significantly affected by the
level of braking effort or intensity during braking. A gradual
and small braking stop will cause approximately as much
carbon brake wear as a sudden hard stop.

[0006] One conventional technique that was developed for
reducing wear of an airplane having multiple wheels with
carbon brakes, known as brake disabling, selective operation,
or as taxi-brake select, involves the application of less than the
total number of available brakes during taxiing of the air-
plane, and consequently the selective disabling of some of the
brakes during taxiing. In this technique, different selections
of brakes may be disabled for different stages of taxiing and
for specific aircraft conditions. However, in order to control
taxi speed and turning of an airplane multiple brake applica-
tions or “snubs” of low brake intensity still may be required,
so that it would be desirable to provide a method of reducing
the number of releases of aircraft carbon brakes once the
aircraft carbon brakes have been applied when an airplane is
taxiing, in order to reduce brake wear. The present invention
satisfies this and other needs.

SUMMARY OF THE INVENTION

[0007] Briefly, and in general terms, the invention provides
for a method for reducing brake wear of aircraft carbon
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brakes, once braking has been commenced, by maintaining a
minimum light residual clamping brake force when braking is
no longer commanded, such as when a pilot stops pressing on
a brake pedal, or otherwise during a commanded release of
braking during automatic braking. A full brake release can be
warranted by one or more control logic conditions. Normal
additional brake applications or snubs required to control taxi
speed or turning of the aircraft are not affected by maintaining
a minimum light residual clamping brake force when the
airplane is taxiing, and by this method of brake control the
friction surfaces of carbon brakes will wear less, since the
number of applications can be greatly reduced.

[0008] The present invention accordingly provides for a
method for controlling carbon brakes of an aircraft having a
plurality of wheels and a corresponding plurality of wheel
brakes for the plurality of wheels to reduce brake wear. The
commanded initiation of braking of any of the plurality of
wheel brakes of the aircraft is monitored, and a residual brake
clamping force is set to a predetermined minimum residual
brake clamping force for the plurality of wheel brakes in
response to the commanded initiation of braking. The prede-
termined minimum residual brake clamping force is typically
about 1-10% of the maximum brake clamping force of the
brake, and is currently preferably about 2-5% of the maxi-
mum brake clamping force of the brake. The predetermined
minimum residual brake clamping force is applied to the
plurality of wheel brakes despite a commanded release of
braking of any of the plurality of wheel brakes. In a presently
preferred aspect, this application of at least the predetermined
minimum residual brake clamping force is continued until at
least one predetermined control logic condition occurs, in
response to which the application of the predetermined mini-
mum residual brake clamping force is discontinued.

[0009] Inone currently preferred aspect, the predetermined
minimum residual brake clamping force is discontinued by
setting the residual brake clamping force to a “full dump” or
substantially zero clamping force, so that the residual brake
clamping force would continue to be a “full dump” or sub-
stantially zero clamping force until the next commanded ini-
tiation of braking.

[0010] One presently preferred control logic condition
under which the application of the predetermined minimum
residual brake clamping force is discontinued exists when the
average wheel speed is below a predetermined threshold,
such as a range of about 2 to 10 knots, for example.

[0011] Typically an aircraft has left and right landing gear.
If desired, the average wheel speed of both the left and right
landing gear may optionally be determined independently.
The average wheel speeds of the left and right landing gear
will be compared, and the lesser of the two average wheel
speeds will be used to compare with the predetermined wheel
speed threshold. When an aircraft has left and right landing
gear, the predetermined minimum residual brake clamping
force will be discontinued if the lesser of the two average
wheel speeds is below the wheel speed threshold. The average
wheel speed for each landing gear is calculated indepen-
dently, so that when the airplane is turning and the inboard
landing gear wheel speed is below the wheel speed threshold,
the predetermined minimum residual brake clamping force
will be discontinued.

[0012] If desired, hysteresis can be incorporated into the
wheel speed logic, such that once the wheel speed control
logic condition has been met and the predetermined mini-
mum residual brake clamping force has been discontinued,
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the predetermined minimum residual brake clamping force
would not be applied upon the next commanded initiation of
braking unless the aircraft first reaches a higher ground speed,
such as 15 knots, for example, but the aircraft would again
discontinue the predetermined minimum residual brake
clamping force when the aircraft average wheel speed is
below a lower speed, such as 2 knots, for example.

[0013] Another presently preferred control logic condition
under which the application of the predetermined minimum
residual brake clamping force is discontinued exists when any
engine thrust lever is advanced. Engine thrust lever position
may also be monitored to determine the pilot’s intent to accel-
erate the airplane for takeoft or to begin taxi. If the predeter-
mined minimum residual brake clamping force has been
applied, the predetermined minimum residual brake clamp-
ing force will be discontinued if any engine thrust lever is
detected to be in an “advanced” position. As an alternative to
monitoring of engine thrust lever position, an equivalent con-
trol logic condition under which the application of the prede-
termined minimum residual brake clamping force can be
discontinued exists when wheel speed acceleration exceeds a
preset threshold, since when the thrust levers are applied for
takeof, the wheel speed acceleration is quite significant and
can be easily detected to positively inhibit any brake drag
during takeoff.

[0014] Another optional control logic condition under
which the application of the predetermined minimum
residual brake clamping force could be discontinued is if the
brake temperature increases above a predetermined tempera-
ture threshold. Another optional control logic condition under
which the application of the predetermined minimum
residual brake clamping force could be discontinued exists
when the distance the aircraft has rolled with a predetermined
minimum residual brake drag applied has exceeded a distance
threshold. The roll distance traveled can be determined by
using wheel speed data and measuring the time since the last
brake application command. Once the roll distance has
increased above a set threshold, such as two miles, for
example, the predetermined minimum residual brake clamp-
ing force will be discontinued to prevent the brakes from
becoming hotter.

[0015] The invention accordingly also provides for a sys-
tem for controlling carbon brakes of an aircraft having a
plurality of wheels and a corresponding plurality of wheel
brakes for the plurality of wheels to reduce brake wear when
the aircraft is taxiing. The system includes means for moni-
toring commanded initiation of braking of any of the plurality
of wheel brakes of the aircraft, and means for setting a
residual brake clamping force to a predetermined minimum
residual brake clamping force for the plurality of wheel
brakes in response to the commanded initiation of braking of
any of the plurality of wheel brakes. The system also includes
means for applying the predetermined minimum residual
brake clamping force to the plurality of wheel brakes despite
a commanded release of braking of any of the plurality of
wheel brakes.

[0016] Other features and advantages of the present inven-
tion will become more apparent from the following detailed
description of the preferred embodiments in conjunction with
the accompanying drawings, which illustrate, by way of
example, the operation of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a schematic diagram of a system for con-
trolling carbon brakes of an aircraft, according to the present
invention.

Nov. 17,2011

[0018] FIG. 2 is a graph illustrating the application of brake
clamping force vs. commanded brake application according
to the present invention.

[0019] FIG. 3 is a graph illustrating brake applications and
airplane taxi speed vs. time during taxiing of an airplane
implementing the method of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0020] Referring to the drawings, which are provided for
purposes of illustration and by way of example, the present
invention provides for a method for controlling carbon brakes
ofanaircraft having a plurality of wheels and a corresponding
plurality of wheel brakes for the plurality of wheels to reduce
brake wear when the aircraft is taxiing. The method according
to the invention reduces brake wear by maintaining a residual
minimum brake application clamping force after commanded
braking has been initiated, as well as after the pilot has
released the brake pedal following a brake application. This is
done so that the number of brake applications is reduced,
since the friction surfaces never leave contact with one
another between pilot brake applications. When a pilot actu-
ates a brake pedal with this minimum residual brake force
enabled, normal braking will not be affected. The residual
brake force is set each time after the brakes are applied, and is
then removed if one or more logic conditions exists, such as
when the average wheel speed is below a predetermined
threshold, whether any engine thrust lever is advanced, when
the brake temperature increases above a threshold, or when
the distance rolled with residual brake drag applied exceeds a
specified limit. However, since multiple brake snubs are com-
monly required to counteract the force of the aircraft engine
thrust during taxiing, applying a minimum residual brake
force will act in an equivalent manner to counteract the force
of' the aircraft engine thrust, and will also reduce the number
of brake snubs necessary to control the taxi speed, so that
applying the minimum residual brake force over a long dis-
tance will not tend to heat the aircraft carbon brakes abnor-
mally. By maintaining contact of the carbon brake friction
surfaces when an airplane is taxiing except when such a
control logic condition exists, the friction surfaces will wear
less, since the number of carbon brake applications is
reduced.

[0021] As is illustrated in FIG. 1, according to the method
and system of the invention, the commanded initiation of
braking of any of the plurality of wheel brakes 10 of an
aircraft, such as by actuation of brake pedal 12 by a pilot, an
autobrake system 14, or gear-up braking system 16, for
example, is monitored by a brake actuation controller 18, and
a residual brake clamping force is set to a predetermined
minimum residual brake clamping force by the brake actua-
tion controller to keep the brakes engaged and provide a slight
drag for the plurality of wheel brakes following the com-
manded initiation of braking. The predetermined minimum
residual brake clamping force is typically set to about 1-10%
of the maximum brake clamping force of the brake, and in a
currently preferred aspect, is set to about 2-5% of the maxi-
mum brake clamping force of the brake.

[0022] Once the residual minimum brake clamping force is
engaged, it is maintained for the plurality of wheel brakes
despite a commanded release of braking, such as by actuation
of brake pedal by a pilot, an autobrake system, or gear-up
braking system, for example, of any of the plurality of wheel
brakes. The application of the predetermined minimum
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residual brake clamping force is continued until one or more
control logic conditions occurs, in response to which the
application of the predetermined minimum residual brake
clamping force is discontinued. In a preferred aspect, the
predetermined minimum residual brake clamping force is
discontinued by setting the residual brake clamping force to a
“full dump” or substantially zero clamping force, so that the
residual brake clamping force would continue to be a “full
dump” or substantially zero clamping force until the brakes
are applied again in the next commanded initiation of brak-
ing. As is illustrated in FIG. 2, application of the predeter-
mined minimum residual brake clamping force is maintained
after commanded release of braking results in a light brake
drag during taxiing of an airplane.

[0023] Referring to FIG. 1, wheel speed monitors 20 for the
wheels of the aircraft provide the wheel speed of the landing
gear to the brake actuation controller, which determines the
average wheel speed and compares the average wheel speed
with a wheel speed threshold. A primary control logic condi-
tion under which the application of the predetermined mini-
mum residual brake clamping force is discontinued occurs
when the average wheel speed is below the predetermined
wheel speed threshold, which in one presently preferred
aspect is a wheel speed in a range of about 2 knots to about 10
knots, for example, in order to ensure full brake release during
towing/push-back.

[0024] Typically when an aircraft has left landing gear 11a
and right landing gear 115, the average wheel speed of both
the left and right landing gear may optionally be determined
independently. The average wheel speeds of the left and right
landing gear will be compared, and the lesser of the two
average wheel speeds will be used to compare with the pre-
determined wheel speed threshold. The average wheel speed
for each landing gear can be calculated independently in this
manner so that when the airplane is turning and the inboard
landing gear wheel speed is below the wheel speed threshold,
the predetermined minimum residual brake clamping force
will be discontinued.

[0025] In this control logic condition, when an aircraft has
left and right landing gear, the predetermined minimum
residual brake clamping force will be discontinued if the
lesser of the two average wheel speeds is below the wheel
speed threshold. The average wheel speed for each landing
gear is calculated independently, so that when the airplane is
turning and the inboard landing gear wheel speed is below the
wheel speed threshold, the predetermined minimum residual
brake clamping force will be discontinued. Disabling the
brake drag force below a threshold will also ensure that the
feature will not interfere with airplane towing operations,
which typically happen at low speed. The brakes will also be
fully released when the airplane is full stop. This will ensure
that the brake drag will not interfere with parking brake
operation, when maintenance personnel must replace the
wheel/brake, during brake-released cooling on the ground, or
during system checkout testing. Finally, disabling the brake
drag force below a speed threshold will ensure that the brakes
are released when stowed in the wheel well and prior to
touchdown/wheel spin up.

[0026] In another presently preferred aspect, a hysteresis
can be incorporated into the wheel speed logic, such that once
the wheel speed control logic condition has been met and the
predetermined minimum residual brake clamping force has
been discontinued, the predetermined minimum residual
brake clamping force would not be applied upon the next
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commanded initiation of braking unless the aircraft first
reaches a higher ground speed, such as 15 knots, for example,
but the aircraft would again discontinue the predetermined
minimum residual brake clamping force when the aircraft
average wheel speed is below a lower speed, such as 2 knots,
for example.

[0027] Engine thrust lever position may optionally be
monitored to determine the pilot’s intent to accelerate the
airplane for takeoff or to begin taxi. An engine thrust lever
position monitor 22 detects when any engine thrust lever is in
an “advanced” position. If the predetermined minimum
residual brake clamping force has been applied, the predeter-
mined minimum residual brake clamping force will be dis-
continued if an engine thrust lever is detected to be in an
“advanced” position. Once thrust levers are not in an
“advanced” state, residual brake drag will be enabled after the
pilot has subsequently depressed the brake pedal.

[0028] When the thrust levers are applied for takeoff, the
wheel speed acceleration is quite significant and can be easily
detected to positively inhibit any brake drag during takeoff.
Therefore, optionally, a wheel speed acceleration monitor 24
can be provided to detect acceleration of the airplane for
takeoff or taxiing, and as an alternative to monitoring of
engine thrust lever position. The brake actuation controller
can compare the wheel speed acceleration with a predeter-
mined acceleration threshold, and application of the prede-
termined minimum residual brake clamping force may be
discontinued if wheel speed acceleration beyond the preset
acceleration threshold.

[0029] The brake temperature monitor system 26 may also
be used to provide brake temperature readings to the brake
actuation controller to compare with a predetermined tem-
perature threshold, so that the application of the predeter-
mined minimum residual brake clamping force can option-
ally be discontinued if the brake temperature increases above
the temperature threshold. This way the residual brake force
will not cause the brake temperature to become too high.
Once the brake temperature is above the temperature thresh-
old, carbon brake wear is already reduced because carbon
brake wear rates are known to be less at high temperature.
[0030] Another optional control logic condition under
which the application of the predetermined minimum
residual brake clamping force could be discontinued can
occur if the distance the aircraft has rolled with a predeter-
mined minimum residual brake drag applied has exceeded a
distance threshold. The roll distance traveled can be deter-
mined by the brake actuation controller by using data from the
wheel speed monitor and tracking the time since the last brake
application command. Once the roll distance has increased
above a set threshold, such as two miles, for example, the
predetermined minimum residual brake clamping force will
be discontinued to prevent the brakes from becoming hotter.
[0031] Examples of circumstances in which one or more of
the control logic conditions should ideally apply to interrupt
application of predetermined minimum residual brake appli-
cation clamping force include: during towing and push-back,
so that the tow tractor doesn’t have to cope with the brake
drag; during touchdown/wheel spin up; during antiskid
cycling when full dumps are commanded; on the outboard
gear during tight turns, since release of the residual drag may
be desirable so that the brakes don’t fight the turn; with the
landing gear stowed, which may be desirable for cooling the
landing gear in the wheel well; and when parked with the
parking brake released, which also may be desirable for brake
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cooling. Typically for such circumstances as touchdown, spin
up, and during antiskid cycling, an antiskid system already
overrides metered braking pressure. While for tight turns it
may also be desirable to optionally implement a steering
control logic condition by monitoring steering or tiller posi-
tion, this would normally not be necessary, since typically
release of the predetermined minimum residual brake clamp-
ing force would already take place when any such tight turns
might occur, due to the monitoring of wheel speed as a control
logic condition. During turns, the speed of the wheels on the
inboard side of the turn will travel more slowly than those on
the outboard side, and the differential will become greater as
the turn gets tighter. The effect of the wheel speed logic would
be to remove the “slight drag” virtually any time the aircraft
makes a tight turn, thereby reducing the differential thrust
required to make the turn.

[0032] Although it is also possible to optionally monitor
stowing of the landing gear and parking, due to monitoring of
wheel speed, release of the predetermined minimum residual
brake clamping force would normally take place when the
landing gear is stowed or the airplane is parked, due to the
control logic that releases the brakes below a wheel speed
threshold. It should also be noted that brake release com-
mands from an antiskid control system always override any
brake application command, i.e. a full release from the anti-
skid control system will always result in full release of the
brake application clamping force.

[0033] The result for various phases of operation is as fol-
lows:
[0034] Parked at the ramp: Brakes will fully release (wheel

speed below 2-10 knots).

[0035] Pushback: Brakes will fully release (wheel speed
below 2-10 knots).

[0036] Very slow taxi (below 2-10 knots): Brakes will fully
release (wheel speed below 2-10 knots).

[0037] Normal taxi (above 2-10 knots): Brakes will fully
release until first brake snub, and then brakes will gently
“ride.”

[0038] Tight turns: Brakes will fully release (tight turns
require slow speed, inboard-gear wheel speed below 2-10
knots).

[0039] Takeoff roll:

[0040] (a) Normal operation: Brakes will fully release

(thrust levers advanced).

[0041] (b) Abnormal operation: For RTO with sufficient
braking to induce antiskid action, brakes will fully release
until 1st brake application. Then brakes will fully release
whenever antiskid commands it. If antiskid doesn’t command
full release then brakes will gently “ride”.

[0042] Liftoff: Brakes will fully release (thrust levers
advanced).
[0043] Gear retract: Brakes apply due to gear retract brak-

ing, then fully release when gear retract braking command is
removed (wheel speed below 2-10 knots).

[0044] Stowage in wheel well: Brakes will fully release
(wheel speed below 2-10 knots).

[0045] Gear extension before touchdown: Brakes will fully
release (wheel speed below 2-10 knots).

[0046] Touchdown/spin up (pedals not applied):

[0047] Normal operation: Brakes will fully release (brakes
not re-applied since wheel speed below 2-10 knots).

[0048] Abnormal operation: Touch down/spin up with ped-
als applied, brakes will fully release (touchdown/hydroplane
protection already resident in antiskid).
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[0049] Landing rollout, either manual or automatic braking
(no antiskid action):

[0050] Normal operation: Brakes will fully release until 1st
brake application. Then brakes will gently “ride”.

[0051] Abnormal operation: Landing rollout with sufficient
braking to induce antiskid action, brakes will fully release
until 1st brake application. Then brakes will fully release
whenever antiskid commands it. Ifantiskid doesn’t command
full release then brakes will gently “ride.”

[0052] Taxiin (above 2-10 knots): Brakes will fully release
until 1st brake snub. Then brakes will gently “ride.”

[0053] Final maneuvering & docking (below 2-10 knots):
Brakes will fully release (wheel speed below 2-10 knots).
[0054] Setting the parking brake, then releasing: Brakes
will fully release (wheel speed below 2-10 knots).

[0055] Operation with hot brakes: Brakes will fully release
at all times (hot brakes per brake temp monitor).

[0056] As is illustrated in FIG. 3, the overall brake energy
for brake energy for normal braking with multiple brake
snubs is substantially equivalent to controlling application of
aircraft carbon brakes according to the invention, but the
number of taxi brake applications is reduced from five brake
applications using normal braking, to one braking application
by the method of the invention. It should be apparent that the
number of taxi brake applications thus can be substantially
reduced by the method of the invention, resulting in signifi-
cantly reduced aircraft carbon brake wear.

[0057] It will be apparent from the foregoing that, while
particular forms of the invention have been illustrated and
described, various modifications can be made without depart-
ing from the spirit and scope of the invention. Accordingly, it
is not intended that the invention be limited, except as by the
appended claims.

1. A system for controlling carbon brakes of an aircraft to
reduce brake wear when the aircraft is taxiing, the aircraft
having at least one engine thrust lever, a plurality of wheels,
and a corresponding plurality of wheel brakes for the plurality
of wheels, respectively, the system comprising:

a plurality of wheel speed monitors for each of the plurality
of wheels, respectively, providing a corresponding plu-
rality of wheel speed signals indicating a wheel speed of
each of the plurality of wheels;

an engine thrust lever position monitor providing an engine
thrust lever position signal indicating a position of the at
least one engine thrust lever;

anaircraft acceleration monitor providing an aircraft accel-
eration signal indicating acceleration of the aircraft;

a plurality of brake temperature monitors for each of the
plurality of wheel brakes, respectively, providing a cor-
responding plurality of brake temperature signals indi-
cating a brake temperature of each of the plurality of
wheel brakes; and

a brake actuation controller monitoring commanded initia-
tion of braking and commanded release of braking of
any of the plurality of wheel brakes of the aircraft, said
brake actuation controller receiving said plurality of
wheel speed signals, said engine thrust lever position
signal, said aircraft acceleration signal, and said plural-
ity of brake temperature signals, said brake actuation
controller applying a predetermined minimum residual
brake clamping force to the plurality of wheel brakes in
response to said commanded initiation of braking of any
of the plurality of wheel brakes despite commanded
release of braking of any of the plurality of wheel brakes
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until an occurrence of at least one of a control logic
condition based upon said plurality of wheel speed sig-
nals, a control logic condition based upon said engine
thrust lever position signal, a control logic condition
based upon said aircraft acceleration signal, and a con-
trol logic condition based upon said plurality of brake
temperature signals.

2. The system of claim 1, wherein said control logic con-
dition based upon said plurality of wheel speed signals com-
prises an average wheel speed of the plurality of wheels based
upon said plurality of wheel speed signals being below a
predetermined wheel speed threshold.

3. The system of claim 1, wherein said control logic con-
dition based upon said engine thrust lever position signal
comprises said engine thrust lever position signal indicating
said engine thrust lever is in an advanced position.

4. The system of claim 1, wherein said control logic con-
dition based upon said aircraft acceleration signal comprises
said aircraft acceleration signal indicating and aircraft accel-
eration exceeding an aircraft acceleration threshold.

5. The system of claim 1, wherein said control logic con-
dition based upon said plurality of brake temperature signals
comprises said plurality of brake temperature signals indicat-
ing a temperature of said plurality of wheel brakes’exceeding
a temperature threshold.

6. The system of claim 2, wherein said predetermined
wheel speed threshold is in the range of about 2 knots to about
15 knots.

7. The system of claim 2, wherein said predetermined
wheel speed threshold is in the range of about 2 knots to about
10 knots.

8. The system of claim 2, wherein said aircraft has left and
right landing gear, and said average wheel speed is deter-
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mined based upon an average wheel speed of the left landing
gear and an average wheel speed of the right landing gear.

9. The system of claim 1, wherein said predetermined
minimum residual brake clamping force comprises about
1-10% of a maximum brake clamping force of said plurality
of wheel brakes.

10. The system of claim 1, wherein said predetermined
minimum residual brake clamping force comprises about
2-5% of a maximum brake clamping force of said plurality of
wheel brakes.

11. A method for reducing brake wear on an aircraft, the
aircraft having an engine thrust control, a plurality of wheels,
and a corresponding plurality of wheel brakes for the plurality
of wheels, respectively, the method comprising:

applying a selected braking force resulting in the wheel

brakes engaging the wheels commensurate with the
selected braking force;

commanding a release of the selected braking force; and

maintaining a fraction of the selected braking force after

the commanding a release of the selected braking force.

12. The method for reducing brake wear of claim 11,
wherein the fraction of the selected braking force is between
one tenth and one hundredth of a maximum braking force.

13. The method for reducing brake wear of claim 11,
wherein the maintaining a fraction of the selected braking
force is temporary, after which a full release of the braking
force is achieved.

14. The method for reducing brake wear of claim 13,
wherein a duration of the fraction of the selected braking
force is determined by a brake controller.

15. The method for reducing brake wear of claim 13,
wherein the controller terminates the fraction of the selected
braking force based on a speed of the aircraft.
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