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ACCIDENT

Aircraft Type and Registration: Socata TB�0, G-BNRA

No & Type of Engines: � Lycom�ng O-360-A�AD p�ston eng�ne

Year of Manufacture: �987

Date & Time (UTC): �6 February 2006 at ��20 hrs

Location: Nott�ngham A�rport (Tollerton), Nott�nghamsh�re

Type of Flight: Tra�n�ng

Persons on Board: Crew - 2 Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage:	 Propeller	blade	shed,	propeller	and	drive	flange	separated	
from eng�ne, crankcase damaged and eng�ne partly 
separated from mount�ng structure

Commander’s Licence: Commerc�al P�lot’s L�cence

Commander’s Age: 4� years

Commander’s Flying Experience: 2,�98 hours (of wh�ch �0 were on type)
 Last 90 days - 90 hours
 Last 28 days - 30 hours

Information Source: A�rcraft Acc�dent Report Form subm�tted by the 
p�lot; debr�s plot made by the ma�ntenance company; 
photographs of damaged a�rcraft; exam�nat�on of fa�led 
propeller components and of ma�ntenance documentat�on 
by the AAIB

Synopsis

Th�s acc�dent was the subject of AAIB Spec�al 
Bullet�n S2/2006.  A propeller blade detached dur�ng a 
touch-and-go land�ng, lead�ng to loss of the propeller 
and part�al separat�on of the eng�ne from the a�rcraft.  
An ex�st�ng Manufacturer’s Serv�ce Bullet�n was 
identified	as	being	relevant	to	the	failure.		Three	Safety	
Recommendat�ons were made, to the C�v�l Av�at�on 
Author�ty (CAA), the Federal Av�at�on Adm�n�strat�on 
(FAA) and the european A�r Safety Agency (eASA).  
Subsequent	metallurgical	 analysis	 confirmed	 the	cause	
as a fat�gue fa�lure.

S�nce publ�cat�on of the Spec�al Bullet�n, the CAA 
has �ssued a Letter to Operators on the subject and 
the FAA and the eASA have produced appropr�ate 
Airworthiness	Directives.	This	final	report	expands	on	
the Spec�al Bullet�n.

History of the flight

The p�lot reported that dur�ng a touch-and-go land�ng, as 
he appl�ed full power smoothly for takeoff, a loud bang 
was heard, the propeller detached and the eng�ne shook 
from �ts mount�ngs.  He brought the a�rcraft to a halt 
ma�nta�n�ng �t level desp�te asymmetr�c effects. 
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Engineering investigation

Analys�s of the photographs prov�ded to the 
AAIB	 confirmed	 that	 the	 engine	 had	 partly	
separated from the a�rcraft structure and had 
become re-or�entated both �n plan and �n s�de 
elevat�on at angles between 30 and 40 degrees to 
the normal locat�on (F�gure �).  The two-bladed, 
constant speed propeller had detached and was 
found, w�th one blade m�ss�ng, alongs�de the 
runway close to the po�nt at wh�ch the a�rcraft 
came to a halt.  The m�ss�ng blade was on the 
other s�de of the runway closer to the touch-
down po�nt.  Two depress�ons �n the paved 
surface �nd�cated where propeller debr�s had 
�mpacted w�th cons�derable force.

Th�s model of propeller, a Hartzell HCC2Yk-�BF, �s of 
the var�able p�tch type �n wh�ch the blades are located 
by thrust bear�ngs w�th�n a two-p�ece hub (see F�gure 2).  
The hub components cons�st of an aft cas�ng bolted to 
the	drive	flange	of	the	crankshaft	and	a	forward	casing	
upon wh�ch �s mounted the cyl�nder and p�ston of the 
p�tch change mechan�sm.  The two cas�ngs are secured 
together by a ser�es of bolts whose axes are parallel to 
that of the crankshaft.  The plane of the jo�nt between 
forward and aft cas�ngs co�nc�des w�th the axes of the 
blade p�tch change bear�ngs.

exam�nat�on of the separated components �nd�cated that 
the eng�ne crankshaft had fractured close to �ts forward 
end, as had part of the crankcase cast�ng �n wh�ch �t 
was located.  The �solated blade appeared to have been 

released as a result of the fracture of part of the hub 
wh�ch carr�ed a blade p�tch change bear�ng and hence 
the centr�fugal blade force.  

exam�nat�on of the crankshaft fracture face revealed 
that �ts cond�t�on was cons�stent w�th the effects of 

bend�ng load and exh�b�ted no ev�dence of fat�gue or 
corros�on.  The fracture of the crankcase cast�ng also 
appeared to have occurred as a result of overload.  The 
hub was d�smantled to enable �ts fracture faces to be 
exam�ned under laboratory cond�t�ons (F�gure 3).  It was 
noted that the p�tch change bear�ng of the blade wh�ch 
rema�ned attached was fully charged w�th grease, wh�lst 
those components of the bear�ng secur�ng the separated 
blade, recovered from the prox�m�ty of the acc�dent s�te, 
�nd�cated a marked lack of lubr�cat�on. 

In�t�al metallurg�cal exam�nat�on of the fracture faces of 
the hub �nd�cated that although the fracture of the aft 
sect�on of the cas�ng appeared to be �n s�mple overload, 
the forward sect�on had a more complex fa�lure 
mechan�sm wh�ch �ncluded some fat�gue.

More	 detailed	 examination	 confirmed	 that	 a	 crack,	
c�rcumferent�al to the blade root, had propagated from 
several closely spaced locat�ons on the �ns�de surface 
of the hub forward cas�ng.  An ax�al fat�gue fracture 
had also propagated from the outer corner of the blade 

Figure 1
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seal face.  It was not clear wh�ch �n�t�at�on occurred 
first,	 although	 the	 axial	 failure	 formed	 the	 single	 ‘leg’	
of a three-way fracture junct�on show�ng that �t jo�ned 
the c�rcumferent�al fa�lure after the latter was well 
developed.  No ev�dence was present to suggest that 
abnormal serv�ce cond�t�ons had been present.

Service Bulletin information

The manufacturer’s Serv�ce Bullet�n HC-SB-6�-269 
drew attent�on to:

‘numerous occurrences of hub fillet cracks, 
including incidents of in-flight blade separation in 
Hartzell two blade “compact” series aluminium 
hub propellers’.  

The fa�led propeller on G-BNRA was of the type to 
wh�ch th�s problem appl�ed.  The Serv�ce Bullet�n noted 
that cracks were typ�cally d�scovered dur�ng �nspect�on 
follow�ng reports of abnormal v�brat�on or grease 
leakage.  The Serv�ce Bullet�n requ�red v�sual and eddy 
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Schemat�c v�ew of propeller hub w�th separated port�on shown �n orange
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current	inspection	of	fillet	radii	in	the	general	area	where	

unusual fracture surface cond�t�ons were observed 

on G-BNRA.  Inspect�on was to be carr�ed out w�th�n 

50	flying	hours	of	the	receipt	of	the	bulletin	and	repeated	

at �00 hour �ntervals.

The Serv�ce Bullet�n was �ssued �n Apr�l 2005 and 

the records showed that the a�rcraft had completed 

approx�mately �05 hours operat�on between the end of 

that month and the date of the acc�dent.  There was no 

�nd�cat�on that the Serv�ce Bullet�n had been �mplemented 

on th�s propeller.

The a�rcraft was ma�nta�ned by an M3 ma�ntenance 

organ�sat�on �n accordance w�th the CAA/LAMS/A 

schedule wh�ch uses a 50 hour/�50 hour/annual cycle 

of	 inspections.	 	 They	 confirmed	 that	 Service	 Bulletin	

HC-SB-6�-269 had not been �mplemented on the 

propeller.  Dur�ng normal a�rcraft scheduled �nspect�ons 

specific	 work	 on	 the	 propeller	 is	 limited	 to	 a	 general	

exam�nat�on and �mplementat�on of any appl�cable 

A�rworth�ness D�rect�ves.  Th�s �s the normal procedure 

for M3 organ�sat�ons.  eddy current �nspect�on equ�pment 

and appropr�ate expert�se �s not requ�red and not normally 

possessed by such organ�sat�ons.

The Serv�ce Bullet�n noted that ‘Regulatory act�on 

�s expected’.  At the t�me of the acc�dent th�s Serv�ce 

Bullet�n had not been the subject of such act�on and was 
not, therefore, mandatory.

The s�m�lar�ty of the pos�t�on of the unusual fracture face 

on the hub to the area h�ghl�ghted �n the Manufacturer’s 

Serv�ce Bullet�n, as well as the absence of grease from 

the p�tch-change bear�ng of the separated blade, strongly 

suggested that the fa�lure was of the type wh�ch the 

Serv�ce Bullet�n was �ntended to address.  The absence 

of an A�rworth�ness D�rect�ve on the subject had �nh�b�ted 

the ab�l�ty of ma�ntenance compan�es and operators to 
�dent�fy the propellers at r�sk of blade loss and to take steps 
to prevent such hazardous s�tuat�ons from occurr�ng.

The manufacturer had replaced th�s type of hub w�th one 
of a d�fferent des�gn on propellers �n product�on some 
t�me before the acc�dent occurred.  The later des�gn 
of hub �s �nterchangeable w�th the type �nvolved �n 
th�s event.  However the d�fferent hub des�gns do not 
have	 identification	 marks	 on	 them;	 they	 can	 only	 be	
differentiated	by	comparing	details	of	their	profiles	with	
the manufacturer’s descr�pt�ons.  It �s not known how 
many of the type of hub �nvolved �n the acc�dent rema�n 
�n serv�ce e�ther �n the Uk or elsewhere.

AAIB Spec�al Bullet�n S2/2006 conta�ned three Safety 
Recommendat�ons wh�ch are reproduced here:

Safety Recommendation 2006-046

It �s recommended that the CAA take �mmed�ate act�on 
to alert M3 organ�sat�ons and other relevant ma�nta�ners 
�n the Uk to the ex�stence and �mportance of Hartzell 
Serv�ce Bullet�n HC-SB-6�-269.

Figure 3  

Hub fracture faces
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Safety Recommendation 2006-047 

It �s recommended that the FAA take urgent steps 
to �ssue an A�rworth�ness D�rect�ve mak�ng the 
�nspect�on requ�rements of Hartzell Serv�ce Bullet�n 
HC-SB-6�-269 mandatory.

Safety Recommendation 2006-048

It �s recommended that the eASA take urgent steps 
to �ssue an A�rworth�ness D�rect�ve mak�ng the 
�nspect�on requ�rements of Hartzell Serv�ce Bullet�n 
HC-SB-6�-269 mandatory.

Regulatory responses to Safety Recommendations

The CAA has s�nce responded to Safety 
Recommendat�on 2006-046 as follows:

The CAA accepts this recommendation insofar 
as it relates to the need to alert relevant persons 
to the existence and importance of Hartzell 
Service Bulletin HC-SB-61-269.  To that end CAA 
issued, on 30 March 2006, a letter to relevant UK 
operators strongly recommending that owners 
of aircraft affected by Hartzell Service Bulletin 
HC-SB-61-269 arrange for an eddy current 
inspection to be performed in accordance with the 
Service Bulletin instructions as soon as possible.

S�nce that letter, the Federal Av�at�on Agency has 
responded to Safety Recommendat�on 2006-047 and 

has �ntroduced an A�rworth�ness D�rect�ve 2006-�8-�5 
wh�ch �s subject to a consultat�on process but wh�ch must, 
nonetheless, be �mplemented by 25 September 2006.  
It requ�res adopt�on of an �nspect�on procedure �n 
accordance w�th the ex�st�ng Hartzell Serv�ce Bullet�n.

On 3 May 2006 the eASA responded to Safety 
Recommendat�on 2006-048 by �ssu�ng A�rworth�ness 
D�rect�ve No 2006-0092, wh�ch mandated the �nspect�on 
procedure or opt�onal term�nat�ng act�on (replacement 
of the hub) descr�bed �n the Hartzell Serv�ce Bullet�n. 

Conclusions

The eng�ne partly separated from the a�rframe as a 
result of propeller �mbalance follow�ng the release of 
one blade due to fat�gue fa�lure �n �ts hub.  The fat�gue 
crack�ng appears to have been partly a consequence 
of non-opt�mum temperature cond�t�ons �n the hub 
mater�al dur�ng the forg�ng process.  Recommendat�ons 
w�th�n an ex�st�ng Serv�ce Bullet�n addressed the 
problem although the absence, at the t�me, of an 
A�rworth�ness D�rect�ve render�ng such checks 
mandatory contr�buted to �ts non-�mplementat�on on 
th�s a�rcraft before the acc�dent.  The Uk CAA, the 
eASA and the FAA have all responded pos�t�vely to 
conta�n the hazard by �ntroduc�ng �nspect�ons and/or 
replacement of the hub parts.


