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ACCIDENT

Aircraft Type and Registration:  D�amond HK 36 TC, G-OSFA

No & Type of Engines:  � Rotax 9�2-A3 p�ston eng�ne

Year of Manufacture:  �999 

Date & Time (UTC):  �2 June 2006 at �030 hrs

Location:  Enstone Airfield, Oxfordshire

Type of Flight:  Tra�n�ng 

Persons on Board:  Crew - 2 Passengers - N�l 

Injuries:  Crew - None Passengers - None

Nature of Damage:  Damaged propeller, nose land�ng gear leg and nosewheel 
fork

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

Commander’s Age:  60 years

Commander’s Flying Experience:  89 hours (of wh�ch 80 were on type)
 Last 90 days - 3.6 hours
 Last 28 days -   0 hours

Information Source:  AAIB F�eld Invest�gat�on

Synopsis

Follow�ng a normal approach and touchdown a loud 
scrap�ng no�se was heard from the front of the a�rcraft 
wh�ch was followed by the nosewheel detach�ng from 
the nose leg.  The metallurg�cal exam�nat�on revealed 
that both the nose land�ng gear wheel fork arms had 
fa�led �n overload and that the mater�als were of the 
correct specification.

History of the flight

The purpose of the flight was to re-familiarise the pilot 
with the aircraft type.  The pre-flight checks showed no 
obv�ous problems and the weather was good w�th l�ght 
and variable winds.  The first circuit and landing were 
sat�sfactory w�th a normal touchdown.  The second c�rcu�t, 

approach and �n�t�al touchdown on the ma�n wheels were 
normal unt�l the nosewheel was lowered, at wh�ch po�nt 
there was a loud metall�c scrap�ng no�se from the front 
of the a�rcraft and a loss of d�rect�onal control.  The 
�nstructor took control and �mmed�ately ra�sed the nose 
and shut down the eng�ne.  As the nose of the a�rcraft 
settled back down on the runway the nose land�ng gear 
fa�led.  The nosewheel was found approx�mately �50 m 
from where the a�rcraft came to rest.

Engineering examination

In�t�al exam�nat�on showed that the nosewheel fork had 
fa�led at both s�des approx�mately 45 mm forward of the 
wheel’s axle hole �n the fork (F�gure �).  Metallurg�cal 
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exam�nat�on showed 
that both fork arms had 
fa�led �n s�mple upward 
bend�ng overload w�th 
a small amount of 
tors�on �n the r�ght fork 
arm.  Th�s suggested 
that the left arm fa�led 
first, placing a twisting 
load on the unfa�led 
port�on of the r�ght 
arm.  Ev�dence from 
the fa�lure surfaces 
�nd�cated that a crack 
�n�t�at�on had occurred 
from an event pr�or 
to that wh�ch resulted 
in the final failure.  It 
was not poss�ble to 
determ�ne what the two 
events were or the t�me 
between them.  There 
were no pre-ex�st�ng 
mater�al defects or 
damage to e�ther of 
the fork arms.  It was 
seen from the general 
appearance of the 
mater�al surfaces that 
the fork arms had been sulphur�c ac�d anod�sed.  Th�s 
could have adversely affected the�r res�stance to surface 
crack �n�t�at�on and propagat�on. 

It was noted dur�ng the exam�nat�on of the fork arms 
that there had been heavy contact between the �ns�des of 
the arms and the s�dewalls of the nosewheel tyre.  It was 
also seen that the nosewheel tyre that was fitted was of a 
larger size (5.00-4) than that specified (4.00-4).  With a 

5.00-4 tyre fitted there is a 10 mm clearance between the 
tyre s�dewall and the �ns�de of the nosewheel fork arm 
whereas w�th a 4.00-4 tyre there �s a �5 mm clearance. 

Previous nosewheel fork arm cracking on G-OSFA

In June 2005 the nosewheel fork arms fitted to 
G-OSFA were found to have cracks �n very s�m�lar 
pos�t�ons to the fa�lures that are the subject of th�s 
�nvest�gat�on.  These fork arms had been reta�ned by 
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the operator and were made ava�lable to the AAIB, 
who subm�tted them for metallurg�cal exam�nat�on.  
In�t�al exam�nat�on showed that both fork arms had 
cracked approx�mately 45 mm forward of the wheel’s 
axle hole �n the fork (F�gure �).  Deta�led exam�nat�on 
showed that both fork arms had cracked �n s�mple 
upward bend�ng overload.  Both fork arm cracks 
conta�ned frettage products and debr�s �nd�cat�ng that 
the cracks had been present for a cons�derable t�me 
and that they had been subjected to a large number of 
upward cycl�c bend�ng loads.  These cycl�c bend�ng 
loads had progressed the crack �n the r�ght fork arm.  
There were no pre-ex�st�ng mater�al defects or damage 
to e�ther of the fork arms.  It was seen from the general 
appearance of the mater�al surfaces that the fork arms 
had been sulphur�c ac�d anod�sed.  

As noted on the fork arms �nvolved �n the acc�dent, there 
had been contact between the �ns�des of the arms and the 
s�dewalls of the nosewheel tyre.

Previous accident to G-OSFA

On �5 November 2005 G-OSFA was �nvolved �n a 
land�ng acc�dent where, as a result of a heavy land�ng, 
the nose land�ng gear leg fa�led (AAIB Bullet�n 
No 2/2006).  The nosewheel fork assembly was 
inspected, found to be serviceable and fitted to the 
replacement nose leg.

Manufacturer’s inspection requirement

In January �999 D�amond A�rcraft (Canada) �ssued 
Serv�ce Bullet�n (SB) No DA20-32-02 (not mandatory), 
t�tled Nose Gear Fork Fat�gue, wh�ch requ�red the 
inspection of nose landing gear wheel fork arms fitted 
to DA20-A� a�rcraft for ev�dence of crack�ng.  The SB 
states:

‘General:  As a result of hard landings, cracks 
have appeared in nose landing gear forks of some 
aircraft.  This service bulletin is divided into two 
parts.  Part 1 addresses an inspection of the nose 
gear fork.  Part 2 addresses modifications required 
to remove the nose gear fork and replace it with 
an optional heavy duty fork. 

Compliance:  Compliance with Part 1 of this 
service bulletin is urgently recommended upon 
receipt of this bulletin.  Compliance with Part � 
is recommended.

Accomplishment Instructions:  ..........Continued 
inspection every 100 hours in accordance with the 
Aircraft Maintenance Manual is required.  ......’

The nose landing gear wheel fork arms fitted to 
the D�amond HK36-TC a�rcraft are of very s�m�lar 
design to those fitted to the Diamond DA20-A1.  
The area of the fat�gue crack�ng that �s descr�bed �n 
SB No DA20-32-02 �s s�m�lar to where the crack�ng 
occurred �n the fork arms of G-OSFA, the a�rcraft that 
�s the subject of th�s report.

Safety Recommendations

As a result of the two events that have occurred to 
G-OSFA and s�m�lar events to DA20-A� a�rcraft the 
follow�ng safety recommendat�ons are made:

Safety Recommendation 2006-113

It �s recommended that D�amond A�rcraft Industr�es, 
the a�rcraft manufacturer, �ssue a serv�ce bullet�n for 
HK36-TC a�rcraft requ�r�ng �mmed�ate and recurr�ng 
�nspect�ons for crack�ng of the nose land�ng gear wheel 
fork arms.
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Safety Recommendation 2006-114

It �s recommended that D�amond A�rcraft Industr�es, the 
a�rcraft manufacturer, fully appra�se the sulphur�c ac�d 
anod�s�ng of the nose land�ng gear wheel fork arms that 
are fitted to HK36-TC aircraft for its effect on fatigue 
crack res�stance.

Safety Recommendation 2006-115

It �s recommended that the European A�r Safety Agency 
(EASA) rev�ew the des�gn, manufactur�ng and mater�al 
specifications for Diamond HK36-TC nose landing 
gear wheel fork arms for the�r su�tab�l�ty for cont�nued 
a�rworth�ness.   

Further information

The a�rcraft manufacturer commented that, �n the�r 
exper�ence, the major�ty of cracks �n the nosewheel fork 
have been due e�ther to ‘sh�mmy’ (although there was 
no ev�dence of th�s �n the acc�dent to G-OSFA) or to 
hard land�ngs.  The ‘sh�mmy’ �s generally attr�buted to 
�mproper fr�ct�on adjustment of the damper �n the nose 
land�ng gear.


