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Serious incident to the CESSNA - 172 - S
registered F-OO00

on Friday 18 February 2022

at Saintes - Terre-de-Haut (Guadeloupe)

Time Around 11:00*

Operator Aéro-Club de I'Aviation Civile de la Guadeloupe
Type of flight Cross country

Persons on board Pilot and one passenger

Consequences and damage Aeroplane slightly damaged

This is a courtesy translation by the BEA of the Final Report on the Safety Investigation. As
accurate as the translation may be, the original text in French is the work of reference.

Failure of an aileron control cable fitting in climb

1. HISTORY OF THE FLIGHT

Note: the following information is principally based on statements.

The pilot, accompanied by a passenger, took off from Pointe-a-Pitre - Le Raizet airport
(Guadeloupe) to fly around Guadeloupe passing by Les Saintes-Terre-de-Haut aerodrome. The
purpose of the flight was to show the local environment to the passenger, who was also a pilot,
and wanted to join the flying club. The pilot carried out the approach to Saintes-Terre-de-Haut, in
order to demonstrate it to the passenger and then a touch-and-go. In the initial climb, the pilot
retracted the flaps and turned the wheel to bring the wings level again after a small turbulence.
The pilot and passenger heard a noise which they described “as something snapping”. The pilot
turned the wheel again and perceived that it no longer had any resistance. The wheel was
turned 90° to the right but the aeroplane did not bank. The pilot then decided to gain altitude in
order to check all the controls. After verification, they were all found to be operating normally
except for the right roll control, the pilot was still able to apply left roll.

The pilot decided to return to and land at Pointe-a-Pitre - Le Raizet airport. The pilot and his
passenger divided the tasks between them. They also decided to no longer use the roll control,
giving priority to the yaw control. The pilot landed on the second attempt with the flaps set
to 10°.

While the maintenance workshop was examining the aeroplane to find the cause of the
malfunction, the mechanics heard a noise and observed the left flap move downwards. When the
aileron and left flap control cables were inspected, it was found that they had ruptured at
their fittings.

1 Except where otherwise indicated, times in this report are local.
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2. ADDITIONAL INFORMATION

2.1 Meteorological information

The weather conditions at Pointe-a-Pitre airport were the following:
e wind from 090°, 13 kt?;
e visibility greater than 10 km;
e cloud cover: few at 3,200 ft, broken at 3,900 ft and 7,800 ft;
e temperature 28°C, dew point temperature 20°C;
e (QNH 1017,
e temporarily: reduction in visibility to 3,000 m, showers, scattered clouds at 2,000 ft
with towering cumulus (TCU).

2.2 Crew experience

2.2.1 Pilot-in-command’s experience

The 25-year-old pilot on the day of the serious incident, held an aeroplane commercial pilot
licence obtained in February 2020. He also held the instructor rating. He had logged 487 flight
hours including 60 hours in the previous three months, all on type.

2.2.2 Passenger’s experience

The 34-year-old passenger held an airline transport pilot licence (ATPL(A)) and had
logged 6,050 flight hours.

2.3 Aircraft information

2.3.1 Aeroplane history

F-O000 is a Cessna 172 S® built in 2004 and purchased by the flying club in November 2011. At
the time of its last maintenance inspection on 2 February 2022, it had logged a total
of 7,071 flight hours. Since this inspection, the aeroplane had flown around 20 h.

The analysis of the maintenance documents did not reveal any specific maintenance work on the
control cables other than the scheduled maintenance checks set out in the maintenance
programme. The manufacturer indicated that the maintenance program was a “Progressive Care
Program”. This program was drawn up by the continuing airworthiness management organisation
to comply with the requirements of the EASA regulations part-ML.

The control cables were last inspected in November 2021. This was carried out on the aeroplane
without removing the cables. The workshop indicated that no signs of corrosion had been
observed during this inspection.

2 The glossary of abbreviations and acronyms frequently used by the BEA can be found on its web site.
3 The type certificate is now held by Textron Aviation.
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2.3.2 General points about cable maintenance

The maintenance manual indicates that cable damage such as internal corrosion or deformation
can be difficult to identify. Any cable with a broken wire in a section that is not in contact with
parts of the airframe is to be examined carefully. It is also specified that it may be necessary to
remove and bend the cable to inspect it correctly for internal strand damage, as this condition is
not usually detectable by simple visual inspection of its outer surface. If internal corrosion is
detected, the cable should be replaced.

In order for such an inspection to be carried out correctly, the maintenance manual indicates that
it may be necessary to completely remove the cables.

The maintenance manual does not explicitly ask for the fittings to be checked for corrosion.

The manual emphasises that the indicated inspection intervals are recommended intervals in
average environmental conditions. For aeroplanes operating in particularly hot, cold or humid
conditions, it is suggested that the inspections are carried out at more frequent intervals (not
specified in the manual) in order to check the wear, corrosion or lubrication.

2.3.3 Operation of aileron control system

The aileron control system is comprised of taut metal cables guided by pulleys, which connect, in
the form of a closed circuit:

e the wheel to each aileron;

e the two ailerons together.

The failure was situated on the portion of the control system which connects the wheel to the
right aileron.

As a result of this failure, when the wheel was turned to the right:
e the tension on the cables which are designed to move the right aileron upwards (in light
and dark green in Figure 1) was no longer created,;
o if the right aileron does not move upwards, the tension on the cables connecting the two
ailerons (in pink and orange in Figure 1), which are designed to move the left aileron
downwards, would not be created.

Turning the wheel to the right would therefore have no effect on the roll control channel. Both
ailerons would remain in the neutral position.
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Figure 1: operation of ailerons with wheel turned to right (Source: Cessna, Textron Aviation)

On the other hand, when the wheel was turned to the left, the integrity of the cables directly
moving the left aileron upwards (from the wheel) (in red and blue in Figure 1) and indirectly
moving the right aileron downwards (from the left aileron), allowed the left roll movement.

2.3.4 Operation of flap control system

The flaps are operated by an electric motor, located in the right wing. The electric motor switch is
on the instrument panel. The flaps are extended or retracted by moving the switch on the
instrument panel to the desired position. To change the flap setting, the switch is moved up or
down in a slotted panel that provides mechanical stops in the 10°, 20° and 30° positions. A
graduated scale to the left of the flap switch indicates the degrees of flap deflection.

Figure 2: general flap operating principle
(Source: POH* Cessna Model 172 S)

4 Pilot Operating Handbook.
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2.3.4.1 Normal flap operation

When the flap position switch is actioned, the motor in the right wing directly controls the right
flap. The left flap is controlled by the right flap via a closed-loop cable system. When the pilot
commands flap extension, the motor pulls the right wing aft cable (in orange in Figure 3 ) which
pulls the left wing forward cable (in blue in Figure 3), causing the left flap bellcrank to rotate in
the direction of flap extension.

Flap actuator extends
for flap extension Direction of bellcrank

rotation during flap

extension

Figure 3: detailed diagram of flap extension (source: Cessna, Textron Aviation)

When the pilot commands flap retraction, the motor pulls on the right wing forward cable (in red
in Figure 4) which pulls on the left wing aft cable (in green in Figure 4) causing the left wing
bellcrank to rotate in the direction of flap retraction.

Flap actuator retracts
for flap retraction

Direction of bellcrank
rotation during flap
retraction

Figure 4: detailed diagram of flap retraction
(Source: Cessna, Textron Aviation)
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2.3.4.2 Flap operation in the event of a cable failure

The aft cable of the left wing flap (in green in Figure 5 ) holds the left flap in the retracted or semi-
retracted position, depending on the position of the switch.

When this cable fails, the left flap can move without pilot action, to a partially extended position.
The position in which the flap stops depends on the speed and resistance to movement of the flap
rollers on the flap rails. The failure of this cable would also cause a certain amount of slack in the
forward cable of the left wing flap (in blue in Figure 5).

In the presence of such a failure, if the pilot commands flap extension (scenario of Figure 3), the
motor would turn the right wing bellcrank, which pulls the aft cable of the right wing flap (in
orange in Figure 5) and the forward cable of the left wing flap (in blue in Figure 5). When the right
flap reaches a sufficiently extended position to eliminate the slackening of the blue cable, the left
flap would begin to deploy and stop in the same position as the right flap.

Cable fracture

Flap actuator extends N
location

for flap extension Direction of bellcrank
rotation during flap
extension

* Direction of bellcrank
rotation after cable
fracture and during

flap extension

Figure 5: operating principle during flap extension with cable failure
(Source: Cessna, Textron Aviation)

With this failure still present, when the pilot retracts the flaps, the motor would turn the right
wing bellcrank and raise the right flap. The movement of the bellcrank would also pull on the
forward cable of the right flap (in red in Figure 5). As the aft cable of the left flap (in green in
Figure 5) is broken, it would not operate the left flap bellcrank and the left flap would therefore
not retract. Once again, the position in which the flap stops depends on the speed and resistance
to movement of the flap rollers on the flap rails.



2.4 Analysis of failures

2.4. 1 Information concerning the aileron and flap control cables

The examination of the aeroplane by the maintenance workshop after the serious incident did not
reveal any other anomaly that could have caused the failures observed in the aileron and flap
control cables. According to the aeroplane manufacturer, the cables concerned were most
probably the original ones, although it is not possible to state this with any certainty. According to
the flying club mechanic, the cables were safetied using lockwire. The cables were removed to be
examined at the BEA.

The cables were made of AISI 303 Se stainless steel. The cable ends were equipped with a
turnbuckle attach fitting, consisting of a smooth shank, a drilled flat (to insert lockwire) and a
threaded end. The attach fitting material was the same as the cable material (AISI 303 Se
stainless steel).

- Smooth Threaded
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Figure 6: cable attach fitting (Source: BEA)
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Figure 7: view of aileron cables and flap cable, RH side (detail D Figure 1)

(Source: BEA)

The cables had failed at their attach fitting, in a similar area (in the shank on the threaded end
side, in the area next to the turnbuckle flats).
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The two failure areas had corrosion pitting on the outer surface. The presence of corrosion was
also visible on the fracture surfaces. The two cables were identified by an elastomer sleeve fitted
on the attach fitting shank (cable side), which showed a part number (7). Once this sleeve was
removed, corrosion was observed on the outer surface of the shank in the area which had been
underneath the sleeve.

Figure 8: attach fitting shank and its sleeve (Source: BEA)

2.4.2 Examination of aileron control cable failure

The fracture surface of the attach fitting of the aileron control cable was too corroded to allow its
characteristics to be determined. Given the extent of the corrosion, it pre-dated the accident.

However, cross-sections of the attach fitting produced flush with the area of the corrosion
revealed a network of branching cracks below the fracture surface. Traces of chlorine and oxygen
were observed by energy dispersive spectroscopy at the bottom of some of the cracks.

These indications point to a failure due to stress corrosion cracking. This phenomenon is the
result of a synergy between the chemical degradation of a material by localised corrosion and the
effect of residual or applied mechanical stress, leading to one or more incipient cracks, their
propagation within the material and the possible ultimate destruction of the part.

The chemical composition of the material, measured by energy dispersive spectrometry, complied
with the requirements for AlSI 303 Se steel. The microstructure observed showed no anomalies.
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Figure 9: attach fitting of aileron control cable Figure 10: fracture surface of attach
(Source: BEA) fitting (Source: BEA)

Saum

Figure 11: micrographic cross-section flush with fracture of attach fitting of aileron control cable -
presence of branching cracks under the fracture surface (Source: BEA)

2.4.3 Examination of flap control cable failure

The fracture surface of the attach fitting of the left flap control cable was also corroded. Flush
with the rupture, there was a reduction in cross-section of the shank (necking). The fractographic
examination of the fracture surface found a few areas with equiaxed dimples characteristic of a
tensile overload rupture. Cross-sections produced flush with the rupture also revealed a network
of branching cracks below the fracture surface. Some of them were well open.

Traces of chlorine and oxygen were observed by energy dispersive spectroscopy at the bottom of
some of the cracks. The stress corrosion cracking had developed on this attach fitting in a similar
area to the attach fitting of the left aileron control cable. The network of branching cracks,
characteristic of stress corrosion cracking, significantly reduced the mechanical strength of the
attach fitting. The final failure of the attach fitting was caused by an overload.

No anomaly regarding the cable material was observed.
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Figure 12: failed attach fitting of flap control cable, Figure 13: fracture surface of attach
LH side (Source: BEA) fitting (Source: BEA)

Figure 14: micrographic cross-section flush with fracture of attach fitting of LH flap control cable -
presence of branching cracks under the fracture surface (Source: BEA)

2.5 Continuing airworthiness monitoring and management with respect to
these cable fittings

2.5.1 History

In 2001, after reports of failures or incipient failures, with the presence of corrosion, of flight
control cable attach fittings on nine Piper PA-28s and PA-44s and one Cessna 172, the NTSB issued
a safety recommendation to the FAA as primary certification authority, for the issuance of an
airworthiness directive (AD) requiring, for these three aeroplane types, with priority given to
those built more than 15 years ago, recurrent visual inspections, at an appropriate calendar
interval, to detect any traces of corrosion or cracks in the flight control cable attach fittings that
were or may have been manufactured from SAE-AISI 303 stainless steel. The NTSB also
recommended that the FAA determine which certified aircraft types could be equipped with cable
attach fittings made of this steel and apply the same requirements to them.

-10 -
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In its response given in 2002, the FAA indicated® that the frequency of occurrence, particularly for
Cessna 172s, was low (between March 1998 and April 2001, ten cases recorded on a fleet
of 24,925 aircraft, including only one case on a Cessna) and that, consequently, an AD was not
necessary. The FAA indicated in this response that it had published SAIB® CE-02-05 as an
alternative solution. In this bulletin, the FAA recommends the inspection of the flight control
cable fittings manufactured of AISI 303 Se stainless steel at 100-flight-hour intervals or at each
annual inspection. The FAA specifies that if corrosion is found, the control cable attach fittings are
to be replaced, even if the manufacturer’s maintenance manual does not recommend
replacement of corroded fittings.

In 2012, after several occurrences involving different types of aeroplane manufactured by Piper,
the FAA published an AD specifically covering these aeroplane types’. This AD followed reports of
failures of elevator control cables® which could result in loss of pitch control. This AD requires
inspections of the elevator control and the replacement of parts if necessary. The failures
identified were considered as having revealed a condition compromising safety in terms of
aircraft airworthiness as defined by American regulations.

Following the publication of this AD, the NTSB indicated in correspondence relating to its 2001
safety recommendation, that the occurrence of new serious events after the publication
of SAIB CE-02-05 showed the limits of the latter's effectiveness.

In 2019, the FAA published SAIB CE-19-13 which specifically concentrates on the connecting
fittings that are attached (swaged) to the flight control cables and threaded onto the turnbuckles.
According to the FAA, these fittings are typically manufactured from a type of stainless steel that
is susceptible to stress corrosion cracking under certain conditions, over time. The FAA specifies
that various factors contribute to this corrosion. They can be linked to an operating environment
(in particular a warm, humid, salt-laden environment) as well as to the aircraft design as in certain
cases, these parts are adjacent to a heat source (e.g. heating duct) or condensation
(e.g. ventilation duct). The FAA indicates that it has received numerous reports of failures of cable
attach fittings that caused or could have caused the loss of flight controls along a control axis. It
added that, in many cases, the failures were discovered during ground inspections or operations.
For those that occurred in flight, the pilot was often able to land without damage, although this
can be very difficult. In some cases, accidents with substantial damage occurred. It is stated that
the safety issue described in this SAIB is not considered to be a condition compromising the safety
of the aircraft that would warrant an AD, with the exception of aeroplanes covered by the AD
of 2012. Through this bulletin, the FAA recommends, among other things, that all aeroplanes
likely to be equipped with such cable fittings, be thoroughly inspected at least annually, with
particular attention paid to the presence of corrosion and that if there is any sign of corrosion,
these fittings be replaced. The FAA also recommends for aeroplanes that have been or are
exposed to warm, humid, salt-laden environments, that all primary flight control cables that have
been in service for 15 years or more be replaced, as well as all those due to the aircraft design,
that are installed near sources of heat or humidity.

5> See the correspondence between the NTSB and the FAA concerning this safety recommendation.
6 Special Airworthiness Information Bulletin.
7 Airworthiness Directive amended in 2013.
8 Cables made of AISI 303 Se stainless steel.
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SAIB CE-19-13 was adopted by EASA in Safety Information Bulletin SIB No 2019-12, published in
September 2019.

Also in 2019, the FAA issued two new ADs (2019-21-08 superseded by 2019-23-10) following
failures observed on the attach fittings of right aileron control cables on Textron Aviation
(formerly Beechcraft) Bonanza and Debonair aircraft. In the aeroplane types concerned by the
second AD, these cable fittings are close to certain hot and humid sources likely to contribute to
the appearance of corrosion.

2.5.2 Assessment of a condition compromising safety

The BEA contacted the FAA in the scope of the investigation into the serious incident
involving F-O000. The authority specified that its services had carried out a search since the
publication of SAIB CE-19-13. This search did not reveal any cases of in-flight failure of a primary
flight control cable fitting within the Cessna 172 fleet. Only one event was identified, which
occurred after the time interval taken to assess the fleet-wide risk, but before the SAIB was
published. On this basis, and without specifying how it incorporates the F-OOQO serious incident
into its analysis, it would seem that the FAA still considers this SAIB to be an effective and
sufficient corrective action. Implicitly, the FAA continues to hold the opinion expressed in
this SAIB, that this failure on Cessna 172s does not constitute a condition compromising safety
that would justify the issuance of an AD. During the investigation, neither the FAA nor Textron
Aviation were able to provide the BEA with safety analyses substantiating that the level of safety
of the fleets not covered by the ADs already issued was acceptable with regard to the risk of loss
of control due to the failure of a cable fitting caused by stress corrosion.

The history of the SAIBs and ADs published by the FAA, the response given to the NTSB following
the safety recommendation issued in 2001 and this response given to the BEA as part of the
investigation into the serious incident involving F-OO0O show that the FAA has been aware for
more than twenty years, of the risk of failure of primary flight control cable fittings on a large
number of aeroplane types from different manufacturers (including the Cessna 172) due to the
possible corrosion of these parts. Since the identification of a condition compromising safety is
applicable to a single aircraft type at a time, the FAA's approach has been, and remains, to publish
an AD only when it is demonstrated that the safety objectives are no longer met for a particular
aeroplane type.

2.5.3 Continuing airworthiness management and SIB watch

Before the serious incident, the independent workshop responsible for maintaining F-O0O00
watched for and complied with the ADs. However, it did not systematically watch for information
bulletins such as the SAIBs (FAA) or the SIBs (EASA). Following this serious incident, the
maintenance workshop carried out a complete check of the fleet it maintains. This check resulted
in six cable changes on a fleet of around ten aeroplanes including seven Cessna 172s. The
maintenance workshop also alerted other workshops and flying clubs in the vicinity of the
two SAIBs and the possible cable failure.

EASA indicated that the watch for available safety publications, such as SIBs, must be included in
the procedures of organisations involved in the management of continuing airworthiness and
maintenance activities. Furthermore, the Aircraft Maintenance Program (AMP) must identify all
the additional maintenance tasks to be carried out due to the specificities of the aircraft or
operating environment.

-12 -
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OSAC stated that the SIB watch was a practice that they started checking for in 2020. This
organisation now asks the organisations responsible for managing continuing airworthiness and
maintenance to present the list of SIBs that they are aware of along with information about their
implementation or substantiation when this is not the case. According to OSAC, the
implementation of this check showed that few organisations carried out this watch beforehand, in
particular because they were not very aware of the issue.

During this investigation, the BEA contacted two organisations in Metropolitan France responsible
for the maintenance of several Cessna 172s. It transpired from exchanges with them that the SIB
watch had not always been a priority in the sector, in particular because their implementation
was not mandatory. The two workshops indicated, however, that they carried out this watch
using either the websites of the American (FAA) or European (EASA) certification authorities, or
the websites of manufacturers or even equipment manufacturers who may post the SIBs issued
by the authorities along with their own publications.

With respect to the risk of corrosion of the cable fittings, one of the two organisations indicated
that it had knowledge of a safety information bulletin; it had not considered it relevant given the
operating environment. The other organisation was not aware of this phenomenon and the
associated publications before its exchanges with the BEA; however, in principle it is not
concerned given the operating environment.

The exchanges with these organisations as well as the tests carried out independently by the BEA
found that this watch comes up against practical limits, notably in the referencing of
the documents.

For example, when using the interfaces provided by EASA and the FAA, a search by type of
aeroplane (Cessna 172 S or Cessna 172) does not call up EASA SIB No 2019-12
or FAA SAIB CE-19-13. These SIB/SAIB can be found by means of their reference or by entering
appropriate keywords. In both cases, this presupposes the availability of prior information, which
does not correspond to the watch principle.

In the scope of this investigation, the BEA did not try to determine if the subject of this SIB or of
this SAIB was a specific case or if bulletins on other topics experienced the same referencing by
aeroplane type difficulties. On the FAA website, SAIB CE-19-13 can also be found by selecting
“Small Airplane” in the “Make” field of the search engine. This search criteria is not very intuitive
and only calls up SAIB CE-19-13, which tends to show the particular nature of the subject and its
management by the FAA.
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3. CONCLUSIONS

The conclusions are solely based on the information which came to the knowledge of the BEA
during the investigation.

Scenario

After experiencing slight turbulence during the initial climb, the pilot moved the wheel to bring
the wings level. During this action, an aileron control cable fitting failed, probably as a result of
stress corrosion cracking in a warm, humid, salt-laden environment. This failure meant that the
wheel could not control right roll while still being able to control left roll. This malfunction led to a
high risk of an in-flight loss of control. The pilot and passenger, both experienced pilots, were able
to diagnose the situation and adopt a strategy to return and land while controlling this risk.

While the aeroplane was being examined by the maintenance workshop, the left flap control
cable fitting failed, also due to stress corrosion cracking.

Contributing factors

The following factors may have contributed to the continued operation of an aeroplane where

the condition of certain flight control cable fittings no longer guaranteed flight safety:

e the maintenance workshop not carrying out a watch for information bulletins issued by the
certification authorities concerning the airworthiness of aircraft types which it maintains. Not
knowing about the SAIB published by the FAA and the SIB published by EASA meant that the
maintenance workshop deprived itself of an aid drawing attention to possible corrosion marks
on the surface of the cable fittings and understanding the risk for flight safety;

e the absence of an AD from the primary certification authority concerning an identified, non-
isolated malfunction which, because it may affect primary flight controls, exposes the crew to
a high risk of in-flight loss of control;

e the lack of visibility of the SIB and SAIB on the EASA and FAA websites.

Safety lessons

In-flight analysis and handling of an anomaly affecting the flight controls

As soon as the pilot and passenger heard the noise of the cable breaking, they immediately
started troubleshooting. The pilot quickly identified the loss of effectiveness of part of the
aileron control.

The malfunction of a primary flight control is an event that is not included in the emergency
procedures and that a private pilot is generally not trained to deal with. This serious incident
shows that, despite exposing the pilot to a high risk of loss of control, such a malfunction is still
manageable in some cases. To this end, it is important that troubleshooting is carried out under
the best possible conditions (sufficient height, for example) and by making low-amplitude inputs,
so that the movement remains reversible, even by means of an indirect action (roll induced by an
action on the yaw control, for example).

In the case of the serious incident involving F-OO0O, the fact that the passenger was also an
experienced pilot probably contributed to the appropriate handling of this degraded situation.
The pilot kept the controls while the passenger took the radio. This division of tasks enabled the
pilot to concentrate on flying the aeroplane and to land safely.

-14 -
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4. RECOMMENDATIONS

Note: in accordance with the provisions of Article 17.3 of Regulation No 996/2010 of the European
Parliament and of the Council of 20 October 2010 on the investigation and prevention of accidents
and incidents in civil aviation, a safety recommendation in no case creates a presumption of fault
or liability in an accident, serious incident or incident. The recipients of safety recommendations
shall report to the safety investigation authority which issued them, on the measures taken or
being studied for their implementation, as provided for in Article 18 of the aforementioned
regulation.

4.1 Taking into account risk of failure of a flight control

The risk of certain flight control cable fittings made of AlISI 303 Se stainless steel cracking or failing
as a result of corrosion has been known since at least 2001. This risk has given rise to several
safety information bulletins, however these have been shown to be ineffective due to the
occurrence of new events. The FAA has published airworthiness directives concerning this subject
for aeroplane types where the safety objectives were no longer demonstrated by in-service
experience. For these aeroplanes, this type of malfunction was considered to constitute a
condition compromising safety within the meaning of the regulations On certain types of
aeroplane, particularly those covered by the airworthiness directives, the risk of oxidation may be
increased by features specific to their design. However, the risk also depends on environmental
factors to which all types of aeroplanes equipped with these flight control cable attach fittings,
such as the Cessna 172, may be exposed.

The investigation was not able to substantiate that the probability of occurrence remained
acceptable either for the Cessna 172 or for other aeroplane types. The BEA has not learnt of any
other elements that could justify the absence of corrective actions to limit the number of
occurrences. Neither the FAA nor Textron were able to provide the BEA with safety analyses
substantiating that the level of safety of the fleets not covered by the ADs already issued was
acceptable with regard to the risk of loss of control, due to the failure of a cable fitting caused by
stress corrosion.

The failure of a primary flight control exposes the pilot to a high risk of in-flight loss of control.
Consequently, the BEA recommends that:

o Considering that the phenomenon of stress corrosion to which certain flight control
cable fittings made of ‘AlSI 303 Se’ stainless steel are particularly susceptible has been
identified for many years;

o Considering that the failure of a primary flight control exposes the pilot to a high risk of
loss of control in flight;

o Considering that the FAA has issued airworthiness directives to address this
phenomenon on certain types of aircraft;
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o Considering that the occurrence of events such as the one involving F-O0O0O illustrates
the persistence of the risk on other types of aircraft not covered by the airworthiness
directives issued by the FAA and highlights the overall ineffectiveness of the process
based on the publication of SAIB and/or SIB by certification authorities;

the FAA identify all aeroplane types likely to be equipped with flight control cable
attach fittings made of AISI 303 Se stainless steel and, for those, impose appropriate
corrective actions; [FRAN 2024 012]

EASA identify all aeroplane types operated by the Member States likely to be equipped
with flight control cable attach fittings made of AISI 303 Se stainless steel and, for those,
impose appropriate corrective actions, where appropriate in coordination with primary
certification authorities. [FRAN 2024 013]

The BEA investigations are conducted with the sole objective of improving aviation safety and
are not intended to apportion blame or liabilities.
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