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ACCIDENT

Aircraft Type and Registration:  Re�ms Cessna F�52, G-BMCV

No & type of Engines:  � Lycom�ng O-235-N2C p�ston eng�ne

Year of Manufacture:  �963 

Date & Time (UTC):  24 August 2006 at �3�0 hrs

Location:  Le�cester A�rport, Le�cestersh�re

Type of Flight:  Tra�n�ng 

Persons on Board:  Crew  � Passengers  None

Injuries:  Crew  None Passengers  N/A

Nature of Damage:  Damage to propeller and r�ght w�ng

Commander’s Licence:  Student p�lot

Commander’s Age:  �8 years

Commander’s Flying Experience:  32 hours (of wh�ch all were on type)
 Last 90 days - 32 hours
 Last 28 days - �� hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and metallurg�cal exam�nat�on of damaged components

Synopsis

At around 2,000 ft while in the Leicester Airfield 
overhead, the eng�ne lost power and the student p�lot 
performed a forced land�ng onto the runway.  He landed 
successfully but overshot the end of the runway.  The 
cause of the power loss was due to the break-up of the 
No 4 cyl�nder cam follower.

History of the flight

The training flight was authorised by the instructor as 
a solo VFR nav�gat�on exerc�se from the Le�cester 
overhead to the Sywell overhead, then to Con�ngton 
and return�ng to land at Le�cester.  The student p�lot 
performed his pre-flight checks and the aircraft took off 
and cl�mbed normally �nto the overhead pos�t�on to beg�n 

the exerc�se.  At around 2,000 ft, the p�lot not�ced the 
eng�ne no�se become fa�nter, the �nd�cated rpm dropped 
and the a�rcraft stopped cl�mb�ng.  The p�lot declared 
a ‘MAYDAY’.  The a�rcraft descended and, desp�te 
the throttle be�ng fully open, the eng�ne cont�nued 
to lose power.  The pilot turned the aircraft onto final 
approach and closed the throttle; the touchdown was a 
cons�derable d�stance beyond the threshold to the extent 
that the a�rcraft overshot the end of the runway, com�ng 
to rest in an adjacent field.

Engine examination

The eng�ne was d�smantled and �nspected by the overhaul 
agency.  The loss of power was due to the fa�lure of 
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the No 4 exhaust cam follower, the head of wh�ch had 
broken away from �ts shaft (see F�gure �) and was found 
�n several p�eces �n the bottom of the o�l sump.  There 
was also consequent�al damage to the eng�ne caused by 
the debr�s from the fa�led cam follower.

The No 4 cam follower, the camshaft and the crankcase 
were returned to the AAIB for metallurg�cal exam�nat�on.  
The cam follower head had broken �nto seven p�eces; 
many of the failures showed evidence of flexural fatigue 
from loads appl�ed by the assoc�ated cam lobe.  All but 
one of the p�eces recovered had been damaged on the cam 
lobe contact face by c�rculat�ng debr�s; the undamaged 
piece was considered to be the first to have separated.  It 
conta�ned a fat�gue �n�t�at�on s�te, �n the junct�on between 
the r�m and the cam contact face, wh�ch had progressed 
more slowly than the separat�ons on the other p�eces (see 
F�gure �).

Exam�nat�on of the camshaft showed that the surface of 
the rear lobe (No 4) had been mechan�cally damaged.  The 
other lobes showed offset wear �nd�cat�ng that the shaft 
had not been s�tt�ng square w�th the related cam follower 
head for a cons�derable per�od of eng�ne runn�ng t�me 
(see F�gure 2).  M�crosect�on exam�nat�on of the cam 
shaft mater�al showed that �t had been carbur�sed and 
case-hardened before final machining; microhardness 
tests on the case-hardened layer were sat�sfactory.

The crankcase showed no v�sual ev�dence of d�stort�on; 
the r�ght s�de had been mechan�cally damaged, cons�stent 
w�th h�gh energy contact w�th the cam follower p�eces.  
The camshaft bear�ng faces on both crankcase s�des had 
been scored, most l�kely from debr�s c�rculat�ng �n the 
o�l.  The bear�ng lands on the camshaft were also scored, 
the nature of the damage �nd�cat�ng that �t had resulted 
from cam follower debr�s �n the o�l.

View of No 4
exhaust cam follower

Cam follower piece
undamaged by debris
in the oil - the first to 
separate.

Fatigue
Initiation site -
in the rim and
the cam 
contact face

Figure 1

Damaged cam follower 

(Photos:  H T Consultants)
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Engine history

The eng�ne (ser�al No L-20058-�5) was last overhauled 
�n February 2003, at wh�ch t�me a new camshaft was 
fitted.  In September 2005, following the reported 
t�ghtness of the crankshaft when rotated by hand us�ng 
the propeller, the eng�ne was removed from G-BMCV.  
The eng�ne was d�smantled and the crankcase was 
found to be fretted.  The crankcase was replaced 
w�th an overhauled component and the eng�ne was 
reassembled.

The eng�ne had accumulated �,293 hours 5 m�nutes 

s�nce the overhaul and 396 hours �5 m�nutes s�nce the 

re-bu�ld �n 2005.

Discussion

It was concluded that the break-up of the cam follower 

resulted from a flexural fatigue mechanism caused by 

offset cycl�c load�ng from the related camshaft lobe.  

No conclus�on could be made about the cause of the 

offset load�ng.

Figure 2

Integral cam for No 2 cyl�nder exhaust cam follower show�ng offset wear

(Photo:  H T Consultants)


