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Origin and Scope of CARI 29-01

Technical evidences on the accident
are coming from:

—> AIBN Accident Investigation Report

| — AH activity in frame of Continued
LN-OJF Accident 29t April 2016 Airworthiness with EASA

EASA Photo: AIBN Report SL 2018/04, credit CHC Helikopter Service



Origin and Scope of CARI 29-01
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Origin and Scope of CARI 29-01
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IDENTIFICATION OF ISSUE

Service experience has shown that the previously accepted means of compliance with rotorcraft
have not addressed risks assoclated with the following aspects of

gearbox design:

+  Evaluation of tolerance to rolling and sliding contact fatigue of component featuring integral
bearing race;

+  Review of bearing design parameters affecting beariny

bilty;
+  Effective performance of oil debris monitoring systems, i.e. chip detectors of 29,1337,

Investigation into the accident of LN-OJF revealed that the MGB failure initisted from cracking at a
micro-pit on the integrated planet gear bearing outer race, which developed inta a crack in the body of
the affected planet gear ultimately leading to failure of this planet gear and jamming of the epicyclic
module.

Only a limited area of spalling was present on the gear outer race surface and it did not trigger any
advance warning of the impending gear failure. Prior ta this accident spalling had been considered to be
reliably detected by the oil debris monitoring systems before reaching any significant reduction in safety
margins.

EASA POSITION [issue 1, 02.07.2018)

Objective

Due ta the similarities between planet gear designs across many different helicopters and due to the
fact that the causes for such catastrophic cracking with limited spalling have not, up to now, been

isolated to specific features of the affected type, EASA considers that It Is necessary to review related
service experience and design data of other helicopter types.

—_—
CARI for Faligue cracking In Critical Pars with Integral Bearing Races

— Fatigue cracking in MGB Critical Parts
with Integral Bearing Races

—> CS/JAR/FAR 29 helicopters

— Accepted MoC have not adequately
addressed risks associated to:

* Rolling/sliding fatigue on bearing races
e Bearing design parameters affecting reliability
e Performance of debris monitoring systems

e Continuous integrity verification of critical
components
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Requested reporting:
— Bearings

Cases of through cracks
Details on discards due to outer ring damages
Design parameters of critical integral race bearings

— Oil debris monitoring

Failures detected by chip (performance index)
Spalled area

Methods for establishing the detection performance at
design and any re-assessment due to in-service events

ICA criteria for particles evaluation

Overhaul criteria for rejection of integral race bearings
(dents, pits, markings, ...)




Collected Data

— EASA has collected data from all the involved European
Manufacturers

— Following the Bilateral agreement provisions with TCCA and FAA,
data have been collected from almost all the applicable Canadian
and US Manufacturers

— Provided data are under analysis. No specific risk is emerging
from the reported in-service experience
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EASA approach on the lesson learnt

— Design assessment of gearbox components should consider the
effects of cracking of bearing integrated races

— Review of design parameters and analyses to evaluate the
likelihood of spalling and cracking on bearing races

— Characterization of the bearing spalling and spalling detection,
supported by the demonstration of an adequate chip detection
effectivness

— Justification of the ICA and O/H criteria for particle identification
and inspection/removal criteria
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