














Section V

MH/CH-47D
Safety Performance Review

T
he MH/CH-47D was involved in 8 Class A accidents, 4 Class B
accidents, and 24 Class C accidents during the FY 87 through
FY 91 time period. These accidents resulted in 22 military
fatalities and 15 disabling injuries. The MH/CH-47D cumulative

Class A-C accident rate for the period was 19.64 per 100,000 flying hours
based on a total of 183,305 hours, compared to the total rotary wing
cumulative Class A-C rate of 3.43.

The leading cause ofMH/CH-47D accidents continues to be human error.
Findings in the 8 Class A accidents were distributed as follows: 8
individual failures, 1 leader failure, and 3 materiel failures. (Keep in mind
that each accident may have more than one cause factor.)

Ofthe three materiel failures, one involved the engine transmission input
pinion gear, one involved failure of the combining transmission pinion gear,
and one involved fatigue failure of the riveted end of the number-2 engine
drive shaft adapter.

Ofthe eight Class A accidents, four occurred at night. In all but one night
accident, the aircrews were using night vision devices (NVDs); in one of
these cases, NVDs were in use in the cockpit but not in the cabin area.

During Operations Desert Shield/Desert Storm, the MH/CH-47D accounted
for 2 of the 29 Class A accidents (not including combat losses). Neither
MH/CH-47D accident occurred at night.
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Accident experience
MH/CH-47D accident experience reflects the his-
torical profile ofall other Army aircraft. With each
aircraft, problems have been encountered with
system reliability and maintenance during the
initial development and fielding cycle. Figures 5-1
through 5-5 depict MH/CH-47D trends over the
5-year period. Note that trends may appear
skewed in FY 91 due to Operations Desert
Shield/Storm.

Figure 5-1 shows a significant increase ine MHICH-47D flying hours through FY 91.
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Figure 5-2 shows MH/CH-47D Class A accidents during the 5-year period.

Figure 5-3 shows MH/CH-47D Class A-C accident rates per 100,000 flying
hours.

Figure 5-4 shows the fatalities and disabling injuries resulting from
MH/CH-47D accidents.

Figure 5-5 shows MH/CH-47D Class A accidents that occurred at night.
Note that in 3 of the 4 cases, NVPs were in use.

Selected Class A accident briefs
Drive-train failure
While in cruise flight at 3,000 feet msl, the crew heard a pop then a loud
explosion. Witnesses saw fire and smoke in the rear of the aircraft and
several parts falling to the ground. Smoke filled the cabin and entered the
cockpit, and the aircrew initiated an emergency descent. The aircraft hit
the ground in a landing attitude at about 130 knots.

Result: 10 fatalities, a destroyed aircraft, and a cost of $8,155,033.
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Cause: The drive train from the No.2 engine failed. Because procedures in
the operators manual did not provide adequate guidance and the pilot had
never practiced or attempted a similar maneuver, he
was late in his attempt to decrease forward airspeed
and rate of descent.

Crew experience: The PC had 4,228 rotary-wing
hours, 165 in the CH-47D. The PI had 2,929 rotary­
wing hours, 116 in the CH-47D.

Recommended actions: Convene a task team of
appropriate agencies to study possible failure modes
and scenarios and develop corrective actions. Improve
emergency descent procedures In the operators
manual.

Materiel failure
About 5 minutes into the second leg ofa service mission, while in cruise flight
at 500 feet msl, the aircraft caught fire in the left side area of the aft pylon.
The fire spread rapidly, engulfing the entire pylon. Drive from the No.1 engine
was lost, and the crew initiated an emergency descent. The aircraft became
uncontrollable and was observed to roll left, then
right, followed by a nose-down roll to the left just
before impact. The aircraft came to rest on a 21-degree
downslope, oriented in a direction opposite the direc­
tion offlight. The aircraft was destroyed by fire.

Result: Five fatalities, a destroyed aircraft, and a cost of
$13,038,403.

Cause: The No.1 input pinion of the combining
transmission failed. Fire caused by the cracked pinion
housing melted the flight controls, which were not
designed to withstand the heat of the fire.

Crew experience: The PC had 3,226 rotary-wing
hours, 319 in the CH-47D. The PI had -322 rotary-wing hours, 79 in the
CH-47D.

Recommended actions: Continue to evaluate the reason for the pinion gear
failure. Install a fire detection/extinguishing system in the combining and engine
transmission areas of all CH·47 aircraft. Install stainless steel flight control rods
throughout the tunnel area, and conduct a study into the susceptibility to fire of
other control components, mounting structures, and the airframe on all CH·47
helicopters.
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Cause: Human error.

Human error
The CH-47D was on a day, low-level, VFR training mission with a slingload. e
While ascending a draw to cross a ridge, the aircraft entered a cloud layer
and the crew lost visual ground reference. The crew initiated proper
emergency procedures, but by the time contact was reestablished with the
ridge, collision was unavoidable. The aircraft struck a 44-degree slope in a
near-level attitude. Rotor blade contact with trees and the ground caused

the aircraft to roll inverted and slide down the ridge
about 120 feet.

Result: No fatalities or serious Injuries, a destroyed aircraft,
and a cost of $13,007,160.

Cause: The IP's poor flight-route selection required
crossing the highest terrain feature in marginal
weather. The crew failed to act on information that
weather conditions were worse than indicated during
the weather briefing and first-hand knowledge from
having negotiated the same ridge less than an hour
before the accident.

Crew experience: The SP had 3,902 rotary-wing hours, 350 in the
CH-47D. The PI had 1,038 rotary-wing hours, 54 in the CH-47D.

Recommended actIons: Inform all personnel of the circumstances of this
accident, with emphasis on how Inattention, overconfidence, and the
environment can lead to accident-causing errors.

Failure to follow procedures
During a night training flight with NVGs in use, the aircraft was making
an approach to a field site. The crew chief called out that load height was 75
feet as the pilot continued the approach. At about 50 knots airspeed and one
kilometer short of the intended landing area, the pilot heard a loud noise
and the aircraft pitched nose down. The slingload (a 15,760-pound concrete
block) had contacted the ground, causing the aircraft to rapidly descend
nose first. The IP took control of the aircraft and jettisoned the load as the
aircraft hit the ground. The aircraft came to rest inverted. The pilot, crew
chief, and flight engineer instructor (FEI) were killed. The copilot and the
flight engineer sustained minor injuries. The aircraft caught fire during the
crash sequence and was totally consumed by the flames.

Result: Three fatalities, a destroyed aircraft, and a cost of $12,558,408.

Cause: The IP allowed the copilot to fly the aircraft below a safe approach
angle on approach, for reasons unknown. The copilot was relying on the
crew chief to callout slingload height above the ground and on the IP to
correct any deviation from standards. The crew chief reported the slingload e
was passing through 75 feet on descent, but it is not known why he did not
continue to callout load height below this point.
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Crew experience: The IP had 5,069 rotary-wing hours, 1,058 in the
CH-47D. The PI had 1,081 rotary-wing hours, 770 in the CH-47D. The crew
chiefhad 183 hours, the flight engineer had 278 hours, and the FEI had
1,598 hours in CH-47s.

Recommended actions: Develop crew chief training tasks, conditions, and
standards for assisting aviators by reporting load height for night sllngload
operations. Require that crew chiefs and flight engineers be tested for depth
perception during every annual Class III flight physical.

Materiel failure
During a tactical low-level mission, the number-2 engine transmission hot
caution light came on. During the emergency landing, the number-2 engine
failed and caught fire. The aircraft landed, and the crew and passengers
egressed as the pilot actuated the on-board fire extinguishing system into
the number-2 engine. The aircraft was combat loaded with an M102
howitzer, an M998 HMMWV, and the personal and military equipment of
the passengers and crew. The aircraft and cargo were totally consumed by
the fire.

Result: Two minor Injuries, a destroyed aircraft and cargo, and a cost of
$10,186,264.

Cause: The engine failure resulted from failure of the engine transmission
pinion drive gear due to a manufacturing defect. An engine fire resulted
from a crack in the engine transmission housing (caused by the gear
failure), which allowed hot"oil and debris to be ingested by the engine. The
engine, no longer connected to the drive train, oversped and failed.

Crew experience: The PC had 5,865 rotary-wing
hours, 887 in the CH-47D. The PI had 3,135 rotary­
wing hours, 100 in the CH-47D.

Recommended actions: Stress the Importance of
detailed crew and p:Jssenger briefings to ensure that, in
the event of an emergency, all personnel understand
their duties and all avenues of egress. Stress to all
CH·47 crews the importance of providing all possible
avenues of egress to passengers occupying vehicles on
aircraft during tactical moves. Improve quality control In
the manufacturing process of the Identified defective
gears used In CH·47D transmissions.

Human error
The aircraft was flying 250 feet agl at 120 knots at night along a prominent
road. The crew failed to see a tower, which was marked on their map. The
aircraft hit the tower 70 feet below the top and crashed. Four of five
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Cause: Aircraft struck
tower at nIght.

Cause: Failure to follow
procedures.

onboard personnel were killed, and the aircraft was
destroyed. e
Result: Four fatalities, a destroyed aircraft, and a cost
of $12,855,000.

Cause: The crew's errors probably resulted from
fatigue and environmental factors. The crew had
been awake for 16.5 hours and actively engaged in
the mission for 9.5. Their route of flight was
generally into a full, bright moon, which was at
about 10 degrees above the horizon. This may have
partially obstructed their forward vision and was.

the influencing factor in the crew's decision not to use night vision goggles.

Crew experience: The copilot had 740 rotary-wing hours, the pilot had
2,690.

Recommended actIons: Ensure unit crew-rest policies present appropriate
guidelines and that decisions to exceed them are subject to careful risk
assessment and evaluation by the unit flight surgeon. Expedite effons to field an
obstacle avoidance system for Installation In aircraft required to operate In the
tactical environment.

Selected Class B accident briefs e
Failure to follow procedures
During departure from a stagefield while on an NVG training flight, the
aircraft hit a 4-foot-square concrete block kept at the stagefield for use as a

training load. The right front landing gear contacted
the load, causing the aircraft to abruptly pitch
nose-low. The pilot quickly attempted to bring the
nose up, causing vibrations in the airframe. Because
he perceived the vibrations to be severe, he elected
to set the aircraft down. As the helicopter
descended, the load penetrated the fuselage. The
crew completed an emergency shutdown, and the
crew and passengers exited the aircraft.

Result: No fatalities or Injuries; damage cost of $157,072.

Cause: The pilot failed to detect a large concrete
block to his right front because his attention was

focused on another aircraft in front of him. In addition, he was trying to
combine NVG takeoff procedures with diagonal movement, which is
contrary to established procedures.

Crew experience: The PC had 2,097 rotary-wing hours, 1,084 in the
CH-47D. The PI had 1,904 rotary-wing hours, 362 in the CH-47D.
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Recommended actions: Emphasize how deviations from standards can result Ine crewmembers' attention being focused away from obstacle clearance.

Crew error
The crew was performing an NVG approach 90 degrees to the long axis of a
dusty runway. The crew failed to detect a 2-degree downslope in their
intended landing direction, which, together with their forward speed at
touchdown, prevented them from stopping the aircraft within the intended
landing area. When the crew attempted a go-around, dust and darkness
masked the barrier (a 4- to 5-foot-high berm) to their front. The aircraft
struck the berm, causing lower airframe and externally mounted
equipment damage.

Result: No fatalities or Injuries; damage cost of $392,231.

Cause: The crew was overconfident since they had operated within the
vicinity of this landing site before and perceived the site to be level.
However, the crew's experience was with landings to the long axis of
runway, which did not require consideration of runway slope. The crew
failed to detect the berm to their front due to dust and darkness.

Crew experience: The PC had 3,836 rotary-wing hours, 2,697 in the
CH-47D. The PI had 4,516 rotary-wing hours, 2,639 in the CH-47D.

e Recommended actions: Infonn personnel of how the crew's overconfidence In
their own abilities contributed to the error. Consider on-site safety surveys of
established training sites and, during pre-mission briefings, discuss safety
hazards that could be encountered.

Human error
While conducting a hooded night VFR extended downwind simulated non­
precision approach (the local navaid was out of service) to an Army airfield,
the aircraft descended into the trees. The IP regained
control after impact and continued flight ap­
proximately 2 miles to the airfield.

Result: No fatalities or Injuries; damage cost of
$266,031.

Cause: The IP selected a minimum descent altitude
(MDA) 300 feet below the published MDA that al­
lowed the aircraft to strike trees. He had operated at
that airfield before and had noted that 400 feet
provided plenty ofclearance. He failed to realize that
by extending the downwind approach he had exited
the traffic pattern and entered a training area con­
taining trees.
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Crew experience: The IP had 4,178 rotary-wing hours, 1,295 in the
CH-47D. The PI had 2,629 rotary-wing hours, 50 in the CH-47D.

Recommended actIons: Inform all personnel of the circumstances of this
accident with emphasis on how overconfidence can cause accidents.

Selected Class C accident briefs
Maintenance error
The preflight inspection was conducted the day before the mission, with no
discrepancies noted. On the day of the mission, a security check was
conducted while removing covers and tiedowns. Afinal walk-around
inspection covered the bottom of the aircraft only. While in flight at 2,500
feet msl, the lower latch on the clamshell door failed, and the doors opened.
The upper latch failed instantaneously, and the clamshell doors were torn
from the aircraft by aerodynamic pressure. Both engine inlet screens and
one aft rotor blade were struck by the separating doors. The aircraft landed
at a nearby airport.

Result: No, fatalities or Injuries; damage cost of $36,367.

Cause: In preparation for a 120-day deployment, the enlisted flight crew e
changed the clamshell door latch pins because ofwear. No entries were
made to the maintenance records, so the latches were never inspected by a
unit technical inspector.

Crew experience: The PC had 1,987 rotary-wing hours, 553 in CH-47Ds;
the PI had 825 rotary-wing hours, 152 in CH-47Ds. The flight engineer had
518 hours in the CH-47D, and the crew chiefhad 43.

Recommended actions: Ensure that all aircraft that are prefllghted the day before
a mission are physically checked by the pilot or copilot to ensure that all
cowlings and latches are secured. Emphasize the Importance of documenting all
maintenance that Is performed.

Materiel failure
During the engine start sequence for a maintenance test flight, the
number-2 engine transmission clutch failed to engage. As engine shutdown
was initiated, the number-2 engine sprag clutch suddenly engaged. This
engagement resulted in the number-2 engine drive shaft being
torque-twisted apart and exiting the aircraft. A large portion of the engine
drive shaft struck the ground less than 2 feet from where the crew chief
was standing in his duty position.

Result: No fatalities or Injuries; damage cost of $145,613.
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Cause: No.2-engine transmission sprag clutch failed to engage during the
start sequence, and, before the engine could be shut down, the clutch
engaged.

Crew experience: The PC had 765 rotary-wing hours, 647 in the CH-47D.
The PI had 664 rotary-wing hours, 575 in CH-47Ds.

Recommended actions: The existing sprag clutch should be replaced with one
by another manufacturer. Operators manual emergency procedures for clutch
failures should be rewritten as required memorization and to Include warnings of
the possibility of clutch failure during the start sequence.

Crew error
During four-wheel ground taxi. under the direction ofa ground guide, the
pilot initiated a left tum. When obstacles appeared to be extremely close,
the crewmember on the ramp became alarmed and attempted to warn the
pilots. At this point it was too late; the aft rotor blades hit a light pole. The
pilot immediately shut down the aircraft.

Result: No fatalities or Injuries; damage cost of $184,452.

Cause: The pilots incorrectly judged the distance between the aft rotor
system and the light pole. Enlisted crewmembers failed to actively
participate in the ground taxi. of the aircraft by providing timely
information concerning obstacle clearance. They remained seated as the
pilots began receiving commands from a ground guide.

Crew experience: The PC had 1,088 rotary-wing hours, 836 in the
CH-47D. The PI had 596 rotary-wing hours, 306 in the CH-47D.

Recommended actions: Inform all crewmembers of the circumstances of this
accident, with emphasis on crew coordination and communication. Inform all
crewmembers of the Importance of actively participating In ground taxi
procedures even when the aircraft Is being directed by an outside ground guide.
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