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1. SCOPE:

This Minimum Performance Document defines the testing required for wheels, brakes, and wheel and
brake assemblies to be used on civil aircraft certified under 14 Code of Federal Regulations (CFR)
Part 23, 27, and 29.

Compliance with this document is recommended to assure that the equipment supplied will meet the

intended design function when installed on aircraft. Compliance with this document does not constitute
authorization for installation on an aircraft. The combined recommendations of this document provide
an acceptable practice, but not the only practice, for obtaining authorization to apply TSO markings on
the equipment.

1.1 Applications:

Compliance with these minimum performance requirements by manufacturers is required as a
means of assuring that the equipment will have the capability to satisfactorily perform its intended
function(s). Installers and users must properly maintain this equipment to assure its continued safe
operation.

NOTE: Aircraft operational characteristics and other external influences may affect performance

capabilities. Consequently, anticipated aircraft braking performance should be verified by
aircraft testing.
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1.2 Composition of Equipment:

The words “equipment” or “brake assembly” or “wheel assembly” as used in this document include
all components which form the entire unit.

For example, a wheel assembly may include half hub(s), bearings, flange(s), drive keys, heat
shields, brake disks, and fuse plugs. A brake assembly may include backing plate, torque tube,
cylinder assemblies, pressure plate, and heat sink.

It should not be inferred from this example that each wheel assembly and brake assembly will
necessarily include all or only, the above example components. This will depend on the specific
design chosen by the manufacturer.

2. REFERENCES:

Aircraft Year Book - Tire and Rim Association, Inc.

3. DEFINITIONS AND ABBREVIATIONS:

3.1

3.2

3.3

34

35

Wheel Rated Static Load, S:

S = Maximum Static Load (Reference 23.731(a), 27.731(b), and 29.731(b) of 14 CFR
Wheel Rated Inflation Pressure, WRP:

WRP = Wheel Rated Inflation Pressure (wheel unloaded)

Wheel Rated Tire Loaded Radius, R:

R = Static Radius at load “S” for the wheel rated tire size at WRP

R is the minimum distance from the axle center line to the ground.

Wheel Rated Maximum Radial Limit Load, L:

L = Maximum Radial Limit Load (Reference 23.731(b), 27.731(c), and 29.731(c) of 14 CFR)
L is the Wheel Rated Maximum Radial Limit Load (5.2.1).

Wheel Rated Tire Size(s), TSyr:

TSywr = Wheel Rated Tire Size(s) approved for fit to the wheel
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3.6 Suitable Tire (for Wheel Test), TTy:
TTy1 = Wheel Rated Tire Type(s) and Size(s) for Wheel Tests
TT\7 is that which has been determined as being the most appropriate to introduce loads and/or
pressure to induce the most severe stresses. The suitable tire may be different for different tests.
3.7 Wheel /Brake Rated Structural Torque, STg:
STk = Wheel/Brake Rated Structural Torque
STk is the maximum structural torque, demonstrated (5.3.4).
3.8 Wheel/Brake Rated Design Landing Energy, KEp, :
KEp_ = Wheel/Brake Rated Design Landing Energy
KEp, is the energy to be absorbed by the wheel/brake/tire assembly during stops performed during
the Design Landing Stop test (5.3.2).
3.9 Wheel/Brake Design Landing Speed, Vp, :
Vp = Wheel/Brake Design Landing Speed
V. is the initial braking speed for a Design Landing Stop (5.3.2).
3.10 Wheel/Brake Accelerate Stop Energy, KErt (for Commuter Category Aircraft):
KEgrTt = Wheel/Brake Accelerate Stop Energy
KEgrt is that energy which has been demonstrated in accordance with 5.3.3.
3.11 Wheel/Brake Accelerate Stop Speed, Vi1 (for Commuter Category Aircraft):
Vi1 = Wheel/Brake Accelerate Stop Speed
Vg is that initial brakes-on speed that has been demonstrated in accordance with 5.3.3.
3.12 Brake Rated Wear Limit, BRWL (for Commuter Category Aircraft):
BRWL = Brake maximum wear limit to ensure compliance with 5.3.3.
3.13 Airplane Maximum Rotation Speed, Vi:

Vi = Airplane Maximum Rotation Speed
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3.14 Brake Rated Metered Operating Pressure, BROP 4
BROP = Brake Rated Metered Operating Pressure

BROP is the maximum pressure that is available to the brake from the metering device in normal
operation.

3.15 Brake Rated Maximum Pressure, BRPyax:
BRPysx = Brake Rated Maximum Pressure

BRPy5x is the maximum pressure that the brake is designed to accommodate from the metering
device.

3.16 Brake Rated Minimum Slope Pressure, BRSP5:
BRSSP, = Brake Rated Minimum Slope Pressure

BRSP,, is the minimum pressure required to hold the aircraft on a 20° slope at the aircraft design
takeoff weight.

3.17 Brake Rated Retract Pressure, BRPgrgt:
BRPggt = Brake Rated Retract Pressure

BRPgrEet is the greatest pressure that brake piston retraction to the un-pressureized position is
assured.

3.18 Brake Rated Maximum Parking Pressure, BRPPax:
BRPP,4x = Brake Rated Maximum Parking Pressure

BRPP4x is the maximum pressure that the brake is designed to accommodate from the parking
valve.

3.19 Brake Rated Design Landing Pressure, BRPp:

BRPp = Brake Rated Design Landing Pressure

BRPp, is the average of the peak brake pressures required to accomplish the Design Landing Test.
3.20 Rated Design Landing Deceleration, Dp, :

Dp_ = Rated Design Landing Deceleration

Dp_ is the minimum of the mean flywheel distance averaged deceleration values demonstrated
during the 100 KEp, stops of 5.3.2.
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3.21 Rated Accelerate Stop Deceleration, Drt (for Commuter Category Aircraft):
Dgrt = Rated Accelerate Stop Deceleration

Dgt is the mean flywheel distance averaged deceleration that the wheel-tire and brake assembly will
produce when absorbing KEgt.

3.22 Distance Averaged Deceleration, D:
D = ((Initial brakes-on speed)2 - (Final brakes-on speed)2)/(2 X braked flywheel distance))
D is the distance averaged deceleration to be used in all deceleration calculations.

3.23 Time, (5):
s = Measurement of time, in seconds

3.24 Wheel/Brake Energy:

References to wheel/brake energy refer to the energy absorbed by the tire, wheel and brake
assembly, unless specifically stated otherwise.

3.25 Brake Lining:

Brake lining is individual blocks of wearable material, discs that have wearable material integrally
bonded to them, or discs that have wearable material as an integral part of the disc structure.

3.26 Heat Sink;

The heat sink is the part of the brake that is primarily responsible for absorbing kinetic energy during
a stop. The heat sink typically consists of the stationary and rotating disc assemblies.

4. GENERAL DESIGN SPECIFICATIONS:

41 Design:

Unless shown to be unnecessary, the equipment shall comply with the following:

4.1.1 Bearing Lubricant Retainers: Lubricant retainers must retain the lubricant under all operating
conditions, prevent the lubricant from reaching braking surfaces, and prevent foreign matter from
entering the bearings.

4.1.2 Removable Flanges: All removable flanges must be assembled onto the wheel in a manner that

will prevent the removable flanges and retaining devices from leaving the wheel if a tire should
deflate while the wheel is rolling.
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