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Flight
The aircraft was used for charter

flight operations. The pilots heard a
crushing sound after take-off. The

nose landing gear could not be
retracted and locked down.

Outcome
The pilots were not injured.

The aircraft was substantially
damaged. The cargo did not

move.

Landing
The pilots decided to land, knowing the

status of the nose landing gear. They kept
the nose landing gear in the air as long as

possible. In the end, the gear turned
under the airframe. Airport rescue

services were on standby close to the
runway.

The NTSB
investigated the

incident. Insufficient
lubrication of the nose
landing gear actuator
screw assembly was

established as the
cause.

Closing the fuel cocks is a
good practice, even though

not mentioned on the aircraft
manufacturer’s emergency

checklist.

The FAA is responsible for
maintenance certification and

oversight in the USA.

- The component had been
overhauled and certified as
airworthy. According to the

measurement protocol, the end play
was nearly as in a new component:

0.003 in.
. - The airline had performed an end
play measurement after 473 fc, and
then the end play was considerably

larger: 0.015 in.
- From this wear rate it could have

been concluded that the component
probably will not stay within

acceptable end play limits until the
next inspection at 1000 fc.

The aluminium bronze threads in the
screw assembly were significantly

worn, although it was at the
beginning of its life cycle.

- When the threads broke, there was
less than one third left of the original

root thickness.

Thread wear is a typical
characteristic of the screw assembly.

There appeared to be a normal
amount of grease inside the screw

after overhaul. Wear cannot be
completely prevented even with

good lubrication.

The threads in the nose landing
gear actuator screw assembly were

cut off.

The aircraft manufacturer has
determined the time between
overhauls for the nose landing

gear actuator
(8000 fc or 6 years).

End play check must also be
made at intervals of 1000 fc or

30 months due to wear
properties.

When the end play is near the
maximum allowed, a shortened
inspection interval of 200 fc is

introduced.

Earlier incident
The nose landing gear

of a similar aircraft
failed in the USA in
2010 for largely the

same reasons.

- The pilots were appropriately
trained and had valid

qualifications as required.
- The cargo was duly secured.

- The aircraft mass and balance
were within permissible range.

- The aircraft had been
maintained in accordance with

applicable requirements and was
airworthy.

- The damage did not extend
inside the airframe.

The pilots closed the fuel
cocks after landing.

Prevailing weather conditions made
it possible for the ATC to assess

the damage on a flyby; information
to the pilots.

As there was no immediate danger,
the pilots took their time and
analysed the situation calmly.

The mechanical  landing gear
emergency extension system is only
designed for power losses or electric

motor failures. The actuator and
particularly the screw assembly is

the critical weakest link in the
system; no fail-safe mechanism.

Aircraft
The twin-engine

turbopropeller aircraft has
an electromechanical
landing gear system.
There are about 1000
similar aircraft in the

world.

Abbreviations:
fc – flight cycles, number of

landings
in – inches

Aircraft manufacturer
added a shortened

lubrication interval for
landing gear actuator

screw assembly:
lubrication at every

end play check.

Aircraft construction
design is a compromise

between required
properties; the simple

screw assembly solution
has its advantages.

The airline initiated its own
risk management actions in
accordance with the SMS
and checked the landing

gears of other aircraft in its
fleet for similar damage.

The landing gears were in
normal condition.


