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ACCIDENT

Aircraft Type and Registration:  Cessna 40�, N40�JN

No & Type of Engines:  2 Cont�nental TSIO-520-E5B p�ston eng�nes

Year of Manufacture:  �966 

Date & Time (UTC):  2� January 2007 at �206 hrs

Location:  Blackpool A�rport, Lancash�re

Type of Flight:  Pr�vate 

Persons on Board:  Crew - 2 Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  R�ght w�ng, r�ght land�ng gear and r�ght propeller 
damaged

Commander’s Licence:  Pr�vate P�lot’s L�cence

Commander’s Age:  58 years

Commander’s Flying Experience:  �,09� hours (of wh�ch 53� were on type)
 Last 90 days - 6 hours
 Last 28 days - 3 hours

Information Source:  AAIB field investigation

Synopsis

During the rollout, following an uneventful flight, the 

r�ght ma�n land�ng gear (MLG) collapsed.  Subsequent 

�nvest�gat�on revealed a fat�gue fa�lure and overload of 

the arm attachment holes on the r�ght MLG torque tube. 

The crack appeared to have been grow�ng s�nce around 

200�.  A Supplementary Inspect�on Document (SID) 

�ssued by Cessna �n 2004 recommended �nspect�ons 

of the arm attachment holes of the torque tube but the 

�nspect�on had not been carr�ed out on N40�JN.  Th�s 

SID �s mandatory on a�rcraft reg�stered �n Europe used 

for commerc�al a�r transport, and w�ll be mandatory from 

September 2008 for those used pr�vately.  The SID �s not 

mandatory for uS-reg�stered a�rcraft, such as N40�JN.  

One Safety Recommendat�on has been made.

History of the flight

Following an uneventful local flight, the aircraft 

returned to Blackpool for an ILS approach and land�ng 

on Runway 28.  The w�nd at the t�me was from 250° at 

24 kt.  Pr�or to land�ng the p�lot carr�ed out the ‘before 

land�ng’ checkl�st, check�ng for three green land�ng 

gear ‘down and locked’ l�ghts.  Both the p�lot and 

co‑pilot cross checked and verified that the lights were 

�llum�nated.  The subsequent land�ng was normal and 

the a�rcraft then travelled to a po�nt about �00 metres 

short of tax�way Charl�e, where the r�ght ma�n land�ng 

gear collapsed.  Damage was susta�ned to the r�ght w�ng, 

flaps and right engine propeller.  After shutting down the 

a�rcraft the p�lot and the co-p�lot ex�ted normally and 

were un�njured.
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Aircraft description

The electr�cally-operated land�ng gear extens�on and 

retract�on system on the Cessna 40� has an electr�cal 

actuator, s�tuated �n the m�ddle of the a�rcraft, wh�ch 

operates a bellcrank.  The bellcrank dr�ves push-pull tubes, 

outboard, to the left and r�ght ma�n land�ng gear torque 

tubes respect�vely, v�a land�ng gear door bellcranks.  

The rod end of the drive push‑pull tube fits into an arm 
assembly of a torque tube and �s secured by a nut and 
bolt through arm attachment holes, (see F�gure �).  The 
torque tube dr�ves a push-pull tube attached to the ma�n 
land�ng gear bellcrank, wh�ch allows the gear to retract 
and extend around the ma�n p�vot po�nt.  To ach�eve a 
pos�t�ve downlock the s�de brace of the gear �s r�gged to 
be over centre when the gear �s locked down.

Figure 1

Representat�ve d�agram of the r�ght ma�n land�ng gear extend/retract mechan�sm
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Aircraft examination

The a�rcraft was recovered from the runway and taken 
to a local hangar where �t was found that the r�ght ma�n 
land�ng gear torque attachment holes had fa�led, (see 

F�gure 2).  The fa�lure was such that the pushrod that 

prov�ded dr�ve to the torque tube from the electr�cal 

retract/extend actuator had d�sconnected.

Figure 2

Fa�led r�ght MLG torque tube removed from N40�JN
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The torque tube was removed from 
the a�rcraft and sent for deta�led 
metallurg�c exam�nat�on.  Th�s 
revealed a slow progress�ve fat�gue 
fa�lure, followed by a rap�d overload, 
(see F�gure 3).  The fat�gue crack 
str�at�ons �nd�cated that �t had 
suffered up to 250 cycles before 
the final overload.  Each cycle was 
probably related to an extens�on/
retract�on cycle of the land�ng gear.

Aircraft history

At the t�me of the acc�dent the a�rcraft 
was 4� years old and had completed 
3,450 flying hours.  A review of 
the a�rcraft and the p�lot log books 
revealed that 250 landings, prior to the accident flight, 
corresponded to about May 200�.  The a�rcraft had 
prev�ously been on the uk reg�ster, as G-ROAR.

The last d�sturbance of the r�ght ma�n land�ng gear was 
�n 2003, although the r�ght ma�n land�ng gear torque 
tube was not removed or d�sturbed at that t�me.  The last 
ma�ntenance �nspect�on was a �00-hour �nspect�on on 
6 October 2006, dur�ng wh�ch an �nspect�on of the r�ght 
ma�n land�ng gear torque tube was not requ�red.

Cessna Supplemental Inspection Document 

In August 2004 Cessna �ssued a Supplemental Inspect�on 
Document (SID), 32-�0-05, for the ma�n land�ng gear 
torque tube assembly.  The �nspect�on calls for the 
removal of the torque tube assembly and a subsequent 
non‑destructive inspection (NDI).  One specific area in 
wh�ch the NDI �s carr�ed out �s on the arm attachment 
holes that were found fractured on N40�JN.  The �n�t�al 
�nspect�on of the torque tube should be carr�ed out when 
the a�rcraft completes �0,000 land�ngs or after 20 years, 

w�th a repeat every 2,000 land�ngs or 4 years.  For 
a�rcraft that have already exceeded the �n�t�al �nspect�on 
threshold, the SID specifies the inspection should be 
carr�ed out w�th�n 400 land�ngs or by 4 August 2005.

The SID �s not mandatory for uS-reg�stered a�rcraft 
and therefore there was no formal requ�rement for the 
�nspect�on to be carr�ed out on N40�JN.  In Europe, 
European Comm�ss�on Regulat�on EC 2042/2003 
Annex � (Part-M) Rule M.A.302 requ�res that all a�rcraft 
should accompl�sh supplemental �nspect�ons as part 
of the�r ma�ntenance programme.  Th�s rule �s already 
appl�cable to all commerc�al a�r transport a�rcraft and 
w�ll be appl�cable to all other a�rcraft, �nclud�ng those 
�nvolved �n pr�vate operat�ons, from September 2008.

Analysis

The gear collapsed due to a fa�lure of the arm attachment 
holes of the r�ght ma�n land�ng gear torque tube.  The 
arm attachment holes had fa�led due to an �n�t�al fat�gue 

Figure 3

M�croscop�c �mage of the �n�t�at�on and fat�gue crack growth
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crack followed by a rap�d overload.  The fracture caused 
the pushrod from the electr�cal extend/retract actuator to 
d�sconnect and �t �s l�kely that th�s fracture occurred as the 
gear was extended for land�ng.  Follow�ng the land�ng, a 
s�de load on the r�ght gear caused �t to collapse.

It could not be determ�ned what caused the �n�t�at�on of 
the crack �n the arm attachment holes, although, �t had 
been present and grow�ng for a cons�derable t�me.  The 
fat�gue str�at�ons �nd�cate that the crack had been present 
over 250 cycles, est�mated as be�ng s�nce May 200�.  
There was no specific mandatory requirement to inspect 
the torque tube and �ts locat�on on the a�rcraft made �t 
difficult to carry out a visual inspection.  To detect the 
crack would have requ�red removal of the torque tube 
and an NDI.

In 2004 Cessna �ssued an SID to remove and �nspect 
the torque tube.  Th�s was appl�cable to N40�JN and, as 
the a�rcraft was over 20 years old, the �n�t�al �nspect�on 
threshold had been exceeded.  Thus the �nspect�on 

would have been carr�ed out by 4 August 2005, had �t 
been mandatory.  Had the �nspect�on been carr�ed out �t 
�s poss�ble that the crack would have been detected.

In Europe, for a�rcraft reg�stered �n EASA states, the 
Cessna SID �s already mandatory for commerc�al a�r 
transport a�rcraft, and w�ll be mandatory for all a�rcraft 
from September 2008.  Th�s date would have appl�ed to 
th�s a�rcraft, had �t rema�ned on the uk reg�ster.  However, 
N40�JN was a uS-reg�stered a�rcraft and the SID would 
only be mandatory through the �ssue of an a�rworth�ness 
d�rect�ve by the FAA.  To reduce the l�kel�hood of further 
gear collapses, the follow�ng recommendat�on �s made:

Safety Recommendation 2007-059

It �s recommended that the Federal Av�at�on 
Adm�n�strat�on mandate Cessna SID 32-�0-05 for the 
Cessna 40�/402 ma�n land�ng gear torque tube, and 
mandate s�m�lar Cessna SIDs relat�ng to ma�n land�ng 
torque tubes of s�m�lar des�gn.


