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1. SCOPE

In lieu of TSO-C135, this SAE Aerospace Standard (AS) prescribes the minimum performance standards for wheels,
brakes, and wheel and brake assemblies using electric power actuation for transport category (14 CFR Part 25)
airplanes.

Testing is limited to that necessary to establish minimum performance related to strength, robustness, stopping capability,
and energy absorption tc ensure measurable, repeatable industry accepted standards for these aspects of wheel and
brake performance.

The test parameters associated with electric braking actuation are defined around the state of the technology at this time,
typically comprised of an Electro-Mechanical Actuator (EMA) controlled by a control system delivering electric power and
effecting motor control. This document does not address qualification of the EMAs or brake assembly to the landing gear
environmental threats including, but not limited to, EMI/HIRF, failure mode operation or other application specific
performance, or the qualification of software or of complex custom micro-coded components, including but not limited to,
Programmabile Logic Devices (PLD) and Application Specific Integrated Circuits (ASIC).

1.1  Purpose

This document prescribes the minimum performance standards for wheels, brakes, and wheel and brake assemblies
using electric power actuation to be used in lieu of certain corresponding requirements of Appendix 1 to the TSO-C135,
Sections 3.3, 3.4, and 4.1 with approval of the Certifying Authority.

Compliance with this specification is not considered approval for installation on any transport airplane.

The Certifying Authority for the airplane for which the equipment is intended should be consulted for concurrence with the
approaches proposed herein as an acceptable performance demonstration for the wheels, brakes, and wheel and brake
assemblies for approved equipment.

1.2  Application

Compliance with this standard by manufacturers, installers, and users may be used as a means of assuring that the
equipment will have the minimum capability to satisfactorily perform its intended function(s).

NOTE: Certain performance capabilities may be affected by airplane operational characteristics, brake control system
interfaces, and other external influences. Consequently, anticipated airplane braking performance should be
verified by airplane testing.

2. REFERENCES

21  Applicable Documents

The following publications form a part of this document specified herein. The latest issue of SAE publications shall apply.
The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the event of
conflict between the text of this document and references cited herein, the text of this document takes precedence.

Nothing in this document, however, supersedes applicable laws or regulations unless a specific exemption has been
obtained.
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21.1 FAA Publications
Available from FAA, 800 Independence Avenuw, SW, Washington, DC 20591, Tel: 866-835-5322, www faa.qov.
T8O-C135, Transport Airplane Wheel and Brake Assemblies, dated 5/2/02

Title 14, Code of Federal Regulations (14 CFR) part 25 - Airworthiness Standards: Transport Category Airplanes (§
25731, 25733, 25735, 251353 & 25.1529)

Advisory Circular (AC) 25-7A, Flight Test Guide for Certification of Transport Category Airplanes
2.2  Definitions
221 BRAKE LINING

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

222 BOP - BRAKE OFF POSITION

BOP is a retracted EMA position that permits free rotation of the wheel and brake assembly after a brake application and
release cycle.

223 BRWL - BRAKE RATED WEAR LIMIT
BRWL is the brake maximum wear limit to ensure compliance with 4.3.3, and, if applicable, 4.3.4 of this document.
224 D-DISTANCE AVERAGE DECELERATION

D = {{Initial brakes-cn speed)2 - (Final brakes-on speed)z) / (2 (braked flywheel distance)). D is the distance averaged
deceleration to be used in all deceleration calculations.

225 Dp.-RATED DESIGN LANDING DECELERATION

Do is the minimum of the distance averaged decelerations demonstrated by the wheel, brake and tire assembly during
the 100 KEp, stops in 4.3.2.

226 Dgry- RATED ACCELERATE-STOP DECELERATION

Drr is the minimum of the distance averaged deceleration demoenstrated by the wheel, brake, and tire assembly during
the KEgt stops in 4.3.3.

227 Dgs-RATED MOST SEVERE LANDING STOP DECELERATION

Dss is the distance averaged deceleration demonstrated by the wheel, brake and tire assembly during the KEss Stop in
43.4.

228 EMA-ELECTRO-MECHANICAL ACTUATOR

The EMA is the brake subassembly, typically comprised of but not limited to, the ball screw or roller screw, electric motor,
and gear train that converts electrical power to brake clamping force.
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