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DISPOSITION OF LANDING GEAR COMPONENTS
INVOLVED IN ACCIDENTS/INCIDENTS

1. SCOPE:

This document{ establishes a procedure for disposition of landing gear components that have been

involved in acgdidents/incidents. The recommendations in this document apply to high heat treat steel

components (FTU = 180 ksi and above).
2. REFERENCE$S:

2.1 British Civil

viation Authority, Airworthiness Notice No. 97 (Issue 1, May 10, 1982) Return to
Service of Aj

craft ltems Recovered From Aircraft Invelved in Accidents/Incidents

2.2 MiIL-H-6875,|Heat Treatment of Steel, Process for

2.3 FAA Advisory Circular 21-38, Disposition of Unsalvageable Aircraft Parts and Matgrials
3. DEFINITIONS

3.1 RESIDUAL $TRESS:

Stress present in a component that is free of external forces or thermal gradients.

3.2 RESIDUAL $TRAIN:

Plastic deformation that remains permanently after removal of the load that caused it.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, inciuding any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright 1997 Society of Automotive Engineers, Inc.

All rights reserved.

QUESTIONS REGARDING THIS DOCUMENT: (412) 772-8510 FAX: (412) 776-0243
TO PLACE A DOCUMENT ORDER: (412) 776-4970 FAX: (412) 776-0790

Printed in U.S.A.

Distributed under license from the IHS Archive


https://saenorm.com/api/?name=18d292f3875cee262dd5fb76451c07f4

STD.SAE ARP 491L5-ENGL 1997 EE 7943725 D5L0LSY 301 WA

SAE ARP4915

4.

4.1

5. DISPOSITION:

5.1

5.2

IDENTIFICATION OF DAMAGE:

Landing gear components involved in accidents/incidents can be classified under four different
types.

Type I: Components with visible severe mechanical damage (gouged, pierced, etc.).

ed take-off/hard

Type ll:

landing), and when damage is suspected due to a failed wheel bearing.

Type lll: Components with visible or measurable dimensional distortion.

Type 1IV: Components with no visible or measurable defect, but known-to have been involved in an
accident/incident (no heat damage).

These types of damage are not normally identified in repair and overhaul manuals; therefore
separate dispositions are required. A damage assessmentiis essential to determine the applicable
category.

Type I

These components are to be considered scrap unless subjected to detail evaluation by cognizant
engineers and japproved by the airworthiness authorities. However, if the components are to be
returned to seryice, it is strongly recommended to follow steps shown for types i, Ill} and IV to
ensure the removal of residual stresses.

Type II:

Type Il damage will likely cause a reduction in strength, ductility, fatigue properties and/or stress
corrosion cracking, due to changes in material properties. The severity of damage gaused by
intense heat cgnnot be accurately evaluated with normal shop procedures. InvestigFtion by

approved engineering personnel s essentiat.

NOTE: Do not remove any paint, primer or plating and do not apply any chemicals prior to the
investigator viewing the part. Essential evidence may be lost.

Examination of cadmium coated surfaces for evidence of blistering and any color change to primer
and enamel, together with accurate testing methods involving hardness and non-destructive
methods are required for the proper assessment of damage. Examination of other coatings (such as
chrome) for evidence of discoloration is also essential. Unless a thorough investigation is performed,
these components are not to be returned to service. For components exposed to local heating
effects, a local nital etch inspection is required.
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5.2

53

(Continued):
The following are the recommended steps when investigating a type Il damage:

a. The part should be thoroughly cleaned using solvent or detergent and water. Abrasives or
chemicais which may bleach or discolor must be avoided.

b. Prior to stripping the part:

1. Examine primer or painted surfaces for color changes or blistering.
2. Exarine cadmium coated surfaces for blistering.
3. Exarhine other coatings (such as chrome) for evidence of discoloration.

c. Based o the evidence found during the initial examination the following other|steps may need to
be undeftaken:

1. Rempve all bushings and finishes.

2. Partiplly or completely strip the part.

3. Perform a nital or ammonium persulphate etch.
4. Hardness and other non-destructive tests.

d. Parts which required etch, hardness, or non-destructive testing should be re-ghot-peened to the

original manufacturing requirements. Parts which have been nital etched sholild be stress
relieved| before shot peening.

WARNING: | Unless a thorough investigation by properly qualified personnel is performed, these
parts are not to be returned to service.

Type li:

Any measurable dimensiohal distortion indicates that the component has been sybjected to loads in
excess of itg material yield limits. Residual stress will reduce its effective strength even if its function
is not affectgd. In addition, straightening the component will contribute to an increase of the residual

stress level pnd will reduce the part resistance to fatigue cracking due to the two [cycles of reversed
bending ovgrload:

The recommended minimum requirements to reduce residual stresses are:

a. From the inspection report on the subject component, determine if the part is functionally
acceptable.

1. if the part is functionally unacceptable, it should be considered scrap. Cold working a
deformed part is structurally unacceptable.
2. If the part is functionally acceptable, rework per steps (b thru i).

b. Remove all bushings and finishes. The part should be completely stripped.
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5.3 (Continued):

54

C.

Bake at 50 °F below material tempering temperature for 24 h. MIL-H-6875 can be used as a
guide to locate material tempering temperature.

Magnetic particle inspect

Nital or ammonium persulphate etch inspect.

Bake at 50 [F below tempering temperature for 24 h.
Hardness tgst inspect.
Store for an| extended period (a minimum of 6 months is recommended).

Magnetic particle inspect.

Re-shot pegn entire component to the original manufacturing specifications. Qualification of the
shot peening technique is essential since component i§’to be brought to original drawing
requirements.

Due to the embyitiling effect of cadmium, chrome,.and nickel plating, if excessive tensile residual
stresses are still present after the residual stres&reduction procedures, the componént may fail

during the plating procedures.

Type IV:

Aithough these|components will appear to be sound, residual stresses may be presgnt due to local
yielding of the material (overload-condition). It is, therefore, important to ensure thaf{such residual

stresses are mihimized priorte returning the components to service.

availability of the engineering drawings is essential, since repair and overhaul manuals will not

To verify the parts are<free of deformation, a complete dimensional verification is recgired. The

provide all dimgnsigns and geometrical tolerances. If available, a comparison against original
manufacturing dimensions iS preferabie.

Any deformation found will result in classifying the component as in the type il category.

However, in the absence of sufficient engineering data, it is recommended that the disposition of
components with this type of defect be the same as for the type |l above.
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