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Tall rotor driveshaft failure involving
Bell 206, VH-CHO

What happened

On 21 November 2016, at about 0730 Eastern Daylight-saving Time (EDT), a Bell 206B
helicopter, registered VH-CHO, took off from a property about 30 km south of Bathurst, New
South Wales. The pilot was conducting an aerial inspection of the property, with the farm manager
on board as a passenger.

After overflying a flat area on high ground, the pilot raised the collective® and turned the helicopter
to follow down-sloping terrain. At about 75 ft above ground level and an airspeed of about 40 kt,
the pilot and passenger heard and felt a bang. The pilot looked outside to see if there was any
obvious damage to the spray booms on the helicopter and in the back seat to see whether
anything had fallen onto the floor, and assessed that the helicopter was too high to have collided
with anything outside.

The pilot initially decided to land as soon as possible in order to check the helicopter to determine
the cause of the bang, and started to slow it down. As the airspeed decreased, the helicopter
started to yaw rapidly to the right and the pilot, unable to arrest the rotation with left anti-torque
pedal, realised they had lost tail rotor authority. The pilot immediately rolled the throttle to the
ground idle detent and as the helicopter stopped yawing, lowered the collective. The pilot saw that
the rotor rpm had dropped to about 80 per cent and prepared for a hard landing. The pilot
cushioned the landing by pulling back on the cyclic,? but the helicopter landed heavily. The belly
tank (for spraying) absorbed some of the impact of the landing. The spray booms (fitted to the
aircraft for spraying operations) probably helped prevent the helicopter rolling over.

The electronic locator beacon activated on impact. The pilot and passenger sustained minor
injuries and the helicopter was substantially damaged (Figure 1).

Figure 1: Accident site showing damage to VH-CHO
s e v {
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Source: Aircraft operator

1 Collective: a primary helicopter flight control that simultaneously affects the pitch of all blades of a lifting rotor. Collective
input is the main control for vertical velocity.

2 Cyclic: a primary helicopter flight control that is similar to an aircraft control column. Cyclic input tilts the main rotor disc,
varying the attitude of the helicopter and hence the lateral direction.
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Post-accident inspection
The tail rotor driveshaft had fractured at the No. 2 bearing (Figure 2).

The tail rotor blades were undamaged in the impact, which indicated that they were probably not
rotating when the helicopter collided with the ground. There were scrapes inside the tail rotor
driveshaft cowling, which indicates that the shaft was probably rotating when it fractured.

There was no evidence of oil leakage, overheating, or vibration of the tail rotor driveshaft system.

Figure 2: Fractured tail rotor driveshaft

Bearing unit Tail rotor driveshaft

Source: Aircraft engineer

Maintenance history

The helicopter had serial number 714, and was fitted with a long tail rotor driveshaft. The
manufacturer required the single long driveshaft to be replaced with a segmented shaft in serial
numbers 1252 and above.

The helicopter was fitted with a data augmentation monitoring system, which did not show any
abnormalities.

The tail rotor bearings were ‘on condition’ items, that is, were required to be replaced if worn on
inspection. The driveshaft was inspected every 1,200 hours and was in good condition apart from
the fracture after the accident.

On 18 August 2016, the No. 1 and No. 3 tail rotor driveshaft bearings and tail rotor gearbox were
replaced. On 29 September 2016, the No. 1 tail rotor bearing and bearing hanger were replaced.
Post-accident inspection did not reveal any abnormalities.

Manufacturer comments

The helicopter manufacturer (Bell Helicopter) reported that the single long tail rotor driveshaft (P/N
206-040-330-001) was replaced with the segmented shafts in Bell 206B helicopters about

45 years ago. At serial number 1252, all Bell 206B helicopters and follow-on Bell 206B3
helicopters were equipped with segmented shafts. The change was made for ease of
maintenance in replacing hanger bearings. In addition, if a segmented shaft was damaged, only it
would have to be replaced and not the entire long shaft. The long shaft is still procurable through
Bell Helicopter. The manufacturer reported that the long tail rotor driveshaft has not been a safety
concern with no recent failures recalled.

Manufacturer investigation

The helicopter manufacturer inspected the tail rotor driveshaft and found that it fractured as a
result of fatigue cracking. The origin of the fatigue was associated with an area of corrosion pitting,
intergranular corrosion and associated cracking on the outside surface of the driveshaft tube,
around both sides of the second hanger bearing inner ring location. The driveshaft was otherwise
found to comply with the manufacturer’s requirements.
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Pilot comments
The pilot provided the following comments:

e When the pilot heard the bang, the helicopter was at a very high power setting with the blades
highly pitched. Although the pilot rolled the throttle off, it took a couple of seconds before the
yawing stopped, then they put the collective down and by that time the rotor rpom had dropped.

e There were about 30 gallons (114 litres) of fuel on board and the helicopter was loaded well
within weight and balance limitations.

e The temperature was 18.5 °C, the wind light and variable, and the elevation about 3,200 ft
above mean sea level. The conditions were well within the performance limitations of the
helicopter.

o If the pilot had been able to get into a position where they could do a run-on landing, there may
not have been any damage.

e The pilot did not know the tail rotor authority was lost until it was too late to do anything other
than land immediately.

Safety analysis

The pilot and passenger heard a bang, which was probably the tail rotor driveshaft failing in flight,
as indicated by the scraping inside the tail rotor driveshaft cowling. This resulted in a loss of
authority of the tail rotor, and the lack of tail rotor blade damage suggests the blades were (near)
stationary at the time of ground impact. The manufacturer's examination found that the driveshaft
tube fractured as a result of fatigue cracking that was associated with an area of corrosion pitting
on the outside surface of tube, adjacent to the location of the second hanger bearing. The pilot
slowed the helicopter to make an approach to land and check out the cause of the bang, which
caused the helicopter to start yawing to the right. The pilot then realised they had lost tail rotor
authority, rolled off the throttle to stop the yaw, and as the rotor rpm had dropped they were then
committed to an immediate landing.

Findings

These findings should not be read as apportioning blame or liability to any particular organisation

or individual.

e The tail rotor driveshaft tube fractured as a result of fatigue cracking that likely originated from
corrosion pitting on its outside surface. This resulted in a loss of tail rotor authority.

e The helicopter was low and slow when tail rotor authority was lost, limiting the time available
for the pilot to assess the circumstances and manage the forced landing.

Safety message

This incident highlights the importance of robust and current training in emergency procedures.
Being able to identify a problem and react quickly can reduce the severity of damage and injuries.



General detalls

Occurrence details

Date and time: 21 November 2016 — 0740 EDT
Occurrence category: Accident
Primary occurrence type: Propeller/rotor malfunction
Location: 30 km S of Bathurst Airport, New South Wales
Latitude: 33°40.25'S Longitude: 149° 34.18' E

Helicopter details

Manufacturer and model: Bell Helicopter Company 206

Registration: VH-CHO

Serial number: 714

Type of operation: Aerial work

Persons on board: Crew -1 Passengers — 1
Injuries: Crew — 1 Minor Passengers — 1 Minor
Aircraft damage: Substantial

About the ATSB

The Australian Transport Safety Bureau (ATSB) is an independent Commonwealth Government
statutory agency. The ATSB is governed by a Commission and is entirely separate from transport
regulators, policy makers and service providers. The ATSB's function is to improve safety and
public confidence in the aviation, marine and rail modes of transport through excellence in:
independent investigation of transport accidents and other safety occurrences; safety data
recording, analysis and research; and fostering safety awareness, knowledge and action.

The ATSB is responsible for investigating accidents and other transport safety matters involving
civil aviation, marine and rail operations in Australia that fall within Commonwealth jurisdiction, as
well as participating in overseas investigations involving Australian registered aircraft and ships. A
primary concern is the safety of commercial transport, with particular regard to operations
involving the travelling public.

The ATSB performs its functions in accordance with the provisions of the Transport Safety
Investigation Act 2003 and Regulations and, where applicable, relevant international agreements.

The object of a safety investigation is to identify and reduce safety-related risk. ATSB
investigations determine and communicate the safety factors related to the transport safety matter
being investigated.

It is not a function of the ATSB to apportion blame or determine liability. At the same time, an
investigation report must include factual material of sufficient weight to support the analysis and
findings. At all times the ATSB endeavours to balance the use of material that could imply adverse
comment with the need to properly explain what happened, and why, in a fair and unbiased
manner.

About this report

Decisions regarding whether to conduct an investigation, and the scope of an investigation, are
based on many factors, including the level of safety benefit likely to be obtained from an
investigation. For this occurrence, a limited-scope, fact-gathering investigation was conducted in
order to produce a short summary report, and allow for greater industry awareness of potential
safety issues and possible safety actions.
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