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(R) Wheel Roll on Rim Criteria for Aircraft Application

1. SCOPE:
1.1 Purpose;

This SAE Aerospace Recommended Practice (ARP) is to provide a recommeénded
minimum laboratory roll performance for main landing gearaircraft wheels without tires
installed| and applies to both split wheel hub and lock-ring wheel designs.

1.2 Applicahility:

This doqument sets forth minimum roll performiance capability for a main landling gear
wheel tg be rolled without tire installed. The'fecommended test requirements| establish a
laboratofy dynamometer demonstrationdevel to equate with satisfactory expgrience on
aircraft.

1.3 Background:

If tire failure occurs, the tirescarcass may or may not become separated from|the wheel.
Relative|to wheel structaral capability, the most adverse occurrence is for the tire to be
thrown ffom the wheelrim with the subsequent condition of the wheel flanges rolling in
direct cdntact on therunway. Therefore, demonstration is recommended to verify that the
wheel ppssesses-the structural integrity to roll on the rim without the tire cardass under the
most adyerse loading condition.

Past tirelincidents-have-been-associated-to-main-gearinstallations-and-havelcaused wheel
failures prior to the aircraft completing takeoff roll-out. Nose wheel tire incidents have been

rare to non-existent. Consequently, attention is focused toward improving main wheel
capability and to minimize hazards should a main gear tire failure occur.
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1.3

2.

2.1

(Continu

ed):

It is recognized that prescribing a roll on rim criterion imposes constraints. Items such as
foreign objects and bumps on the runway cannot feasibly be accommodated. Therefore,
the subject roll-on-rim criterion does not attempt to simulate an actual on-runway
occurrence, but rather establish a simple, but relevant, dynamometer test to verify the
general robustness of the wheel when subjected to a roll-on-rim occurrence. The
minimum requirements were originally established by running dynamometer tests both on
wheels that had successfully completed actual roll-on-rim occurrences in service, and

wheels that had not.

The effect upon wheel weight increase is moderate. However, it is believed t
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SAE Publications:

Available from SAES$ 400 Commonwealth Drive, Warrendale, PA 15096-0001|.

ARP1493 Wheel and Brake Design and Test Requirements for Military Aircraft

ARP5265 Minimum Operational and Mainienance Responsibilities for Aircraft

Tire Usage
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2.2 Federal

Specifications:

Available from the Federal Aviation Administration by downloading an electronic copy of
Advisory Circular No. 20-110 and TSO-C135 from the Internet at the following address:
http://www.faa.gov/certification/aircraft/air_index.htm or by submitting a document request

to the Federal Aviation Administration, Office of Rulemaking, ARM-1, 800 Independence

Avenue

TSO-C1

SW, Washington, DC 20591.

35 Minimum Performance Specification for Transport Airp
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The load and distance of 3.1 shall be demonstrated for the most adverse loading on the
wheel flanges. Load variance will potentially occur because of runway conditions on the
inboard and outboard mounted wheels on a multiple wheel axle landing gear.

3.4

Compatibility With Brakes:

The most adverse loading condition on the wheel shall not cause interference with the
brake so as to prevent the wheel from freely rotating.
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