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ACCIDENT

Aircraft Type and Registration:  Beech B200 Super K�ng A�r, G-BYCP

No & Type of Engines:  2 Pratt & Wh�tney PT6A-42 turboprop eng�nes

Year of Manufacture:  �98�

Date & Time (UTC):  24 March 2007 at �635 hrs

Location:  Southend A�rport, Essex

Type of Flight:  Commerc�al A�r Transport (Passenger)

Persons on Board:  Crew - 2 Passengers - 5

Injuries:  Crew - None  Passengers - None 

Nature of Damage:  Damage to nose fuselage, the nose land�ng gear and 
doors, and propeller t�ps

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

Commander’s Age:  44 years

Commander’s Flying Experience:  3,800 hours (of wh�ch 2,200 hrs were on type)
 Last 90 days - �37 hours
 Last 28 days -   30 hours

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

Synopsis

After select�ng the land�ng gear to UP after takeoff 

from Caen, the ‘gear unsafe’ l�ght rema�ned on.  The 

flight crew established that the nose landing gear 

had ne�ther retracted nor rema�ned locked down and, 

desp�te recycl�ng the gear and attempt�ng to use of 

the emergency gear lower�ng system, the crew were 

unable to lock the leg down.  On land�ng at Southend 

A�rport, the nose leg collapsed, caus�ng damage to the 

fuselage nose structure and the propeller blade t�ps.  

The �nvest�gat�on revealed that the nose gear actuator 

had been affected �nternally by corros�on, result�ng 

from water �ngress, wh�ch led to the fa�lure of the 

threads w�th�n the actuat�on nut of the actuator.  It had 

completed a total of �,449 cycles of �ts 8,000 cycle l�fe, 

but only 532 cycles s�nce �ts last �,000 cycle check.

One Safety Recommendat�on �s made.

History of the flight

The a�rcraft departed from Caen A�rport �n France for 

a flight to Stapleford Aerodrome, Essex.  On board 

were a flight crew of two and five passengers, three of 

whom were young ch�ldren.  When the land�ng gear 

was retracted after takeoff, the crew heard an unusual 

no�se from the v�c�n�ty of the nose land�ng gear bay, and 

not�ced that the red ‘gear unsafe’ l�ght �n the land�ng gear 

handle rema�ned �llum�nated.  The ma�n gear was seen 

to be up, w�th all three green ‘gear down and locked’ 
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l�ghts ext�ngu�shed, but the nose gear, wh�ch was v�s�ble 

by reflection in the engine cowlings, was not.  Instead, 

�t appeared to be extended, but at a sl�ght angle from �ts 

normal down pos�t�on. 

The crew selected the land�ng gear down, and obta�ned 

two green l�ghts for the ma�n gear, but no such �nd�cat�on 

for the nose gear.  They then selected �t up aga�n, but the 

nose gear rema�ned �n �ts prev�ous pos�t�on.

Initially, the flight proceeded towards Stapleford while 

the flight crew discussed the situation and briefed the 

passengers.  They then dec�ded to d�vert to Southend 

A�rport, wh�ch was the s�te of the operator’s ma�ntenance 

organisation.  They notified their company, contacted 

Southend ATC to alert them to the problem and �n�t�ated 

the d�vers�on as planned.

At a range of �0 to �5 nm from Southend, the crew 

selected the land�ng gear down but, aga�n, the ma�n 

land�ng gears �nd�cated down and locked but the ‘gear 

unsafe’ �nd�cat�on rema�ned �llum�nated.  They then 

attempted to lower the nose gear us�ng the manual 

extens�on system, but w�thout success.  When �t became 

clear that the a�rcraft would need to land w�th an unsafe 

gear, ATC �nstructed the crew to hold overhead Southend 

wh�le the external emergency serv�ces were alerted; the 

a�rport emergency serv�ces had already been placed on 

standby.  Wh�lst �n the hold, the commander br�efed the 

co-p�lot on the land�ng and evacuat�on procedures.  The 

passengers were also br�efed.

The a�rcraft left the hold and was vectored for a 

Surve�llance Radar Approach to Runway 06.  There was 

a northerly surface w�nd of �0 kt and broken cloud at 

600 ft, w�th a v�s�b�l�ty of 5,000 m �n haze; the crew 

became v�sual at about 600 ft and 2 nm from the a�rport.  

A normal ma�n gear touchdown was made and, as they 

had prev�ously d�scussed, the commander �nstructed the 
co-p�lot to feather the propellers and to shut down both 
eng�nes.  The commander kept the nose ra�sed for as 
long as poss�ble before, at an est�mated speed of 65 kt, �t 
lowered and made contact w�th the runway.

After com�ng to a halt, the commander secured the 
a�rcraft wh�lst the co-p�lot went back �nto the cab�n and 
opened the ma�n door.  The a�rcraft had come to a stop 
on the runway �n a nose down att�tude, rest�ng on the 
two ma�n land�ng gear legs and the nose land�ng gear 
doors.  Because of the a�rcraft’s nose low att�tude, there 
was a drop of two and a half to three feet below the 
�ntegral sta�rs.  The co-p�lot descended to the ground and 
the adult passengers passed the ch�ldren to h�m before 
they and the commander also evacuated the a�rcraft.  
The emergency serv�ces were on the scene soon after the 
a�rcraft came to rest.

Landing gear system description

The tr�cycle land�ng gear �s electr�cally operated and 
controlled by the land�ng gear extens�on/retract�on 
handle located on the r�ght s�de of the �nstrument panel.  
A 28V motor/gearbox un�t, located forward of the ma�n 
spar, dr�ves the ma�n land�ng gear actuators v�a torque 
shafts.  The nose land�ng gear actuator �s dr�ven v�a 
duplex cha�ns from a sprocket attached to the motor 
gearbox.  These cha�ns rotate an �nput shaft �nto the 
actuator wh�ch, v�a a bevel gear, rotates a steel screw 
�ns�de a lubr�cated alum�n�um bronze alloy nut.  The 
movement of the screw through the nut extends and 
retracts the actuator, and �n turn, the nose land�ng gear.  
Internal fr�ct�on �n the actuator holds the nose land�ng 
gear �n the retracted pos�t�on and the over-centre act�on 
of the drag brace on the nose land�ng gear assembly 
prov�des a pos�t�ve mechan�cal downlock.  An expanded 
v�ew of the nose land�ng gear actuator �s shown �n 
F�gure �.  
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Land�ng gear pos�t�on �nd�cat�on �s prov�ded by 
�nd�v�dual green GEAR DOWN annunc�ators.  Two 
red �nd�cator l�ghts �n the control handle �llum�nate 
whenever the gear �s �n trans�t or not locked; absence 
of handle �llum�nat�on �nd�cates that the gear �s up and 
locked, or down and locked �f comb�ned w�th ‘three 
greens’.  

A separate, manually operated, cha�n-dr�ven system 
prov�des emergency land�ng gear extens�on.  Operat�on 
of the emergency handle d�sconnects the motor from 
the system and locks the emergency dr�ve system of the 
gearbox.  A ratchet handle, act�vated by hand pump�ng, 
dr�ves the cha�n, and thus the actuators, to lower the 
ma�n and nose land�ng gears.  The system �s des�gned to 
lower all three land�ng gears at the same t�me.

Actuator
screw

Actuator
nut

Alum�n�um
hous�ng

Figure 1

Nose Land�ng Gear Actuator Assembly
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Aircraft examination 

The a�rcraft had been moved �nto a hangar and was 
supported on jacks when v�ewed by the AAIB.  Damage 
to the a�rcraft was l�m�ted to the fuselage sk�n around 
the area of the nose, the nose land�ng gear doors, and 
the propeller blade t�ps.  The nose land�ng gear actuator, 
although st�ll connected, was free to move and would 
not lock �n any pos�t�on.  There was ev�dence of a 
contam�nated l�qu�d, w�th the appearance of a m�x of 
grease and water, or�g�nat�ng from w�th�n the actuator.

Actuator examination

The actuator was d�sassembled and the alum�n�um 
bronze nut assembly sect�oned, to allow �ts �nter�or to be 
exam�ned.  Th�s revealed that the �nternal threads of the 
threaded nut (screw �nsert) assembly had been str�pped, 
F�gure 2.

There was ev�dence of compacted grease between the 
threads of the steel actuator screw thread along �ts 
length, and a cons�derable amount of alum�n�um bronze 
debr�s was found w�th�n th�s grease.  Close exam�nat�on 
of the screw showed that corros�on p�tt�ng damage was 
present, and that th�s was more extens�ve at the upper 
and lower ends of the screw, F�gure 3.  Corros�on was 
present on the apex, roots and flanks of the threads, 
and also observed on the �nternal surface of the gears 
w�th�n the alum�n�um hous�ng.

Actuator maintenance 

Prior to 2005, the manufacturer specified that the 
nose land�ng gear actuator had an overhaul l�fe of 
7,500 cycles, or a calendar l�fe of s�x years, wh�chever 
occured soonest.  In 2005, th�s was changed to 
�ntroduce a calendar l�fe ‘backstop’ of s�x years and a 

Figure 2
Internal surface of threaded nut (screw �nsert) assembly show�ng 

str�pped �nternal threads 

Internal surface of
threaded nut

Str�pped �nternal 
threads

Photo: QinetiQ
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l�m�t of 8,000 cycles.  It �s subject to removal every 
�,000 cycles, or 30 months, for a screw-nut end play 
check to be performed.  The Component Ma�ntenance 
Manual (CMM) deta�ls th�s check, wh�ch �s des�gned 
to measure the amount of travel or ‘play’ between the 
lubr�cated bronze nut and the steel screw.  It states:

‘Assembly end play, measured from the nut to 
housing may be a maximum of 0.005 inch greater 
than screw-nut end play.  However, the total 
assembly end play shall not exceed 0.01 inch.’  

There �s no requ�rement for rout�ne lubr�cat�on of the 
actuator dur�ng �ts l�fe and, unless there �s ev�dence of 
grease leak�ng past the seals, the end play check does 
not call for �nternal lubr�cat�on or repack�ng of the 
actuator. 
 
Actuator history

The �nc�dent actuator, Pt No 50-820208-5, batch 
number P12630, Serial number ALG6591, was fitted 
to G-BYCP on �� Apr�l 2005.  It was overhauled 

�n the USA and a new actuator nut was �nstalled 
Pt No GMD90-8200�5-�B. Th�s part number �s an 
approved replacement part for the Or�g�nal Equ�pment 
Manufacturer (OEM) �tem, whose part number for the 
nut assembly �s 90-8200�5-�.

The Federal Av�at�on Adm�n�strat�on (FAA) Parts 
Manufactur�ng Approval (PMA) No PQ�586CE, dated 
June 1 2004, gives approval for fitment of this nose 
gear actuator nut to several Raytheon (Beechcraft) 
Models.  PMA manufactur�ng compan�es are subject 
to FAA regulat�ons �n the des�gn, test�ng, approval and 
manufacture of such parts.

The Hawker Beechcraft Corporat�on (HBC) �nstallat�on 
uses an alum�n�um bronze plug (nut) w�th a smooth 
exter�or surface that �s attached to the outer tube us�ng 
an electron beam weld�ng procedure, not the threaded 
�nstallat�on as found �n the actuator from G-BYCP.  
When HBC eng�neers exam�ned the actuator nut, they 
reported that they could find “no instance where HBC 
used th�s threaded assembly.”

Figure 3

Corros�on observed on upper end of screw.

Photo: QinetiQ
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At the t�me of the acc�dent �t had completed �,449 cycles 
s�nce overhaul.  A sat�sfactory screw end play check 
was performed on 8 May 2006, 532 cycles before the 
acc�dent.

Previous events

Another B200, G-FRYI, belong�ng to the same 
operator as G-BYCP, suffered land�ng gear problems 
�n March 2007, when the land�ng gear fa�led to retract.  
The land�ng gear was locked down us�ng the emergency 
system and the a�rcraft landed safely.  The land�ng 
gear system was checked and the nose land�ng gear 
actuator replaced.  A str�p exam�nat�on of th�s un�t at 
the overhaul agency revealed the presence of corros�on.  
It had been fitted in 2001 and had accumulated 
5,884 cycles s�nce overhaul; the last end play check 
was on 27 February 2006, s�nce when �t had operated 
for 629 cycles.

A Canad�an reg�stered Beechcraft K�ng A�r 
A�00 (Be-�0), C-GISH, exper�enced a s�m�lar 
occurrence �n Ontar�o �n May 2002, when the nose 
land�ng gear collapsed.  Further exam�nat�on showed 
that the thread of the alum�n�um bronze nut assembly 
had fa�led but, �n th�s event, the cause of th�s fa�lure 
was determ�ned to be lack of lubr�cat�on.  The actuator 
had been �nstalled on C-GISH �n January 2000, and 
the last end play check was completed sat�sfactor�ly on 
�9 March 2002; however, 89 cycles later the actuator 
fa�led.  It was concluded that d�fferences �n the K�ng 
A�r �00 and 200 ma�ntenance manuals may poss�bly 
have resulted �n �ncons�stent ma�ntenance pract�ces.

In �994, severe corros�on was found �n the nose 
land�ng gear actuator on a B200 dur�ng ma�ntenance, 
follow�ng a land�ng gear retract�on test that was slower 
than normal.  In this case, the cause was identified 
to be a fa�led seal, wh�ch had allowed mo�sture 

�ngress to cause bear�ng degradat�on.  Dur�ng rout�ne 
ma�ntenance, three other s�m�larly corroded actuators 
were found.

Discussion

Exam�nat�on of the nose land�ng gear actuator revealed 
that a complete fa�lure of the �nternal threads �n the 
alum�n�um bronze nut had occurred.  The threads 
had str�pped and, hence, the �nput from the land�ng 
gear motor/gearbox could not cause the nut assembly 
to traverse the screw.  A cons�derable amount of 
alum�n�um bronze wear debr�s was present �n the 
grease on the screw thread, wh�ch suggested that the 
nut had been wear�ng over a per�od of t�me pr�or to 
fa�lure.  Exam�nat�on of the grease showed that �t 
was contam�nated w�th water, wh�ch �s l�kely to have 
reduced �ts lubr�cat�on propert�es, lead�ng to �ncreased 
wear and corros�on damage of the screw.  Also, the 
corros�on p�ts formed were l�kely to have �ncreased the 
roughness of the screw and accelerated wear of the nut.  
Th�s wear would have progress�vely reduced the load 
bear�ng capac�ty of the thread to a po�nt when �t could 
no longer support normal operat�ng loads, lead�ng to a 
failure of the remaining thread profiles.  As the problem 
w�th the nose land�ng gear actuator was downstream of 
the emergency system �nput, �t was not poss�ble to lock 
the nose land�ng gear down.  

Other �nc�dents on B200 a�rcraft also showed corros�on 
and �ncreased wear, due to lack of lubr�cat�on.  Although 
the nose land�ng gear actuator �n G-BYCP was a PMA 
part, the corros�on and lack of lubr�cat�on could equally 
have occurred to an OEM part s�nce the only d�fference 
�n des�gn �s the method of attach�ng the plug (nut) �nsert.  
The presence of excess�ve play at the �,000 cycle end 
play check would �nd�cate �ncreased wear and, as such, 
an actuator would normally be returned for overhaul.  
However, the actuator from C-GISH ‘fa�led’ only 89 
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cycles after pass�ng an endplay check, the actuator on 
G-BYCP at 532 cycles and the un�t on G-FRYI at 629 
cycles.  Therefore, as the �,000 cycle �nterval between 
checks would not appear to ensure detect�on of 
excess�ve wear before an actuator fa�ls, the follow�ng 
Safety Recommendat�on �s made:

Safety Recommendation 2007-126

It �s recommended that the Federal Av�at�on 
Adm�n�strat�on requ�re Raytheon (Beechcraft) to rev�ew 
the ma�ntenance requ�rements of the nose land�ng gear 
actuator fitted to the Beech B200 King Air series of 
a�rcraft, and any other model us�ng a s�m�lar des�gn 
of actuator, w�th regard to the requ�rement of per�od�c 
lubr�cat�on and the per�od�c�ty of �nspect�ons. 


