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ACCIDENT

Aircraft Type and Registration:  P�per PA-23-250 Aztec, G-BGTG

No & Type of Engines:  2 Lycom�ng IO-540-C4B5 p�ston eng�nes

Year of Manufacture:  �979 

Date & Time (UTC):  �9 July 2007 at �6�5 hrs

Location:  Guernsey A�rport

Type of Flight:  Pr�vate 

Persons on Board: Crew - � Passengers - �

Injuries: Crew - None Passengers - None

Nature of Damage:  Scratch on the lower s�de of the r�ght w�ng t�p and 
a�leron, damage to the r�ght land�ng gear door, damage to 
footstep

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

Commander’s Age:  58 years

Commander’s Flying Experience:  �,�7� hours (of wh�ch �2 were on type)
 Last 90 days - �6 hours
 Last 28 days -   5 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot, plus 
AAIB examination of a failed door actuating cylinder

Synopsis

Fa�lure of the r�ght gear hydraul�c actuator when the 
land�ng gear was selected down led to the loss of the 
hydraulic fluid in the system.  The emergency lowering 
system was used, wh�ch deployed the left and nose land�ng 
gears, but the r�ght gear rema�ned retracted.  A successful 
emergency land�ng was subsequently carr�ed out.

Examination of the actuator revealed the presence of 

pre-existing stress corrosion and critical cracking, in 

the actuator body.  It was concluded that the fa�lure was 

assoc�ated w�th the mar�t�me env�ronment �n wh�ch the 

aircraft had operated, possibly exacerbated by very thin 

anod�c coat�ng.

History of the flight

Dur�ng an ILS approach to Guernsey A�rport �n VMC, 
with 1/4 flap selected, the landing gear was selected 
to DOWN but failed to extend.  The gear selector was 
re-cycled to no effect and, after a fly-past of the tower 
who confirmed that the gear was still retracted, the pilot 
departed the c�rcu�t area and carr�ed out the emergency 
checkl�st.  Th�s �ncluded use of the manually operated 
pump in an effort to extend the gear, but this had no 
d�scern�ble effect.  After consult�ng w�th the a�rcraft’s 
ma�ntenance base by rad�o, the emergency CO2 
blow-down system was operated.  Th�s resulted �n the 
nose and left main gears extending but the right main 



�3©  Crown copyr�ght 2008

 AAIB Bulletin: 5/2008 G-BGTG EW/G2007/07/09 

gear did not. A further fly-past of the tower provided 
visual confirmation that it was still retracted.

After briefing the passenger, a landing was executed on 
the left ma�n wheel, w�th the r�ght w�ng be�ng held off 
as long as poss�ble.  The eng�nes were stopped us�ng 
the magneto sw�tches and, as the r�ght w�ng settled 
�nto contact w�th the runway, the left wheel brake was 
appl�ed and the a�rcraft brought to rest on the runway.  
After mak�ng the a�rcraft safe, both occupants evacuated 
w�thout �nc�dent v�a the ma�n door.

Aircraft examination

Examination of the aircraft after the accident revealed 
that the barrel of the r�ght ma�n land�ng gear door 
actuator had fa�led �n such a manner as to allow the 
end-cap of the cyl�nder to detach.  Th�s caused a total 
loss of hydraulic fluid and consequent failure of the 
retraction actuating system.  The AAIB examined the 
fa�led actuator and �t was apparent that the end-cap 
had separated because of a ‘breakout’ of mater�al 
around holes �n the barrel of the cyl�nder.  These holes 
prov�ded locat�on for a pa�r of roll p�ns that passed 
tangent�ally through the barrel and the cyl�nder end 
plug, on opposing sides of the cylinder housing, fixing 
the former to the latter (F�gure �).  

In add�t�on to the fractures assoc�ated w�th the breakout 
a ser�es of long�tud�nal cracks of vary�ng length and 
w�dth were also apparent at other locat�ons around 

each of the roll-p�n holes �n the barrel.  Th�s occurred 
both at the end wh�ch had fa�led and also around 
s�m�lar roll-p�n holes �n the oppos�te end of the barrel, 
wh�ch had not fa�led (F�gure 2).  It was ev�dent that 
the breakout wh�ch had allowed the end plug to detach, 
resulted from exploitation of these pre-existing cracks, 
wh�ch gave the appearance of hav�ng been caused by 
stress-corros�on or a related mechan�sm.

The failed unit was subjected to detailed metallurgical 
examination, which included scanning electron 
m�croscopy.  It was establ�shed that the cracks were 
�ndeed �ntergranular, probably caused by corros�on, 
wh�ch was w�dely apparent.  Corros�on products had 
fully penetrated the gra�n boundar�es, cons�stent w�th 
exposure to a marine environment.  Cracks appeared 
to have been initiated by intergranular fissures in the 
surface of the barrel dur�ng manufacture, pr�or to the 
component be�ng anod�sed, result�ng �n penetrat�on of 
these fissures by anodic products (oxides).  Additionally, 
the anod�c coat�ng of the barrel was unusually th�n, 
be�ng no more than 3 m�crons.   Th�s appeared to be 
not thick enough to prevent exploitation of these 
fissues subsequently by corrosion in service.  The 
final overload fractures were ductile, suggesting that 
the mater�al �tself was not part�cularly embr�ttled, but 
Energy D�spers�ve X-Ray (EDX) analys�s suggested 
the mater�al was a copper/alum�n�um alloy, a type that 
generally offers poor res�stance to corros�on.
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Figure 1 (above)

Fa�led actuator, show�ng broken-out roll-p�n 
holes (end plug re-�nserted �n barrel)

Figure 2 

Typ�cal cracks at hole �n intact end of 
barrel

Roll-p�ns �n s�tu �n 
�ntact end of barrel

Breakout of
holes


