
NATIONAL
TRANSPORTATION
SAFETY
BOARD
WASHINGTON, D.C.  20594

AIRCRAFT ACCIDENT REPORT

IN-FLIGHT LOSS OF PROPELLER BLADE
FORCED LANDING, AND COLLISION WITH TERRAIN
ATLANTIC SOUTHEAST AIRLINES, INC., FLIGHT 529
EMBRAER EMB-120RT, N256AS
CARROLLTON, GEORGIA
AUGUST 21, 1995

VOLUME II:  RESPONSE OF BUREAU ENQUETES-ACCIDENTS
TO SAFETY BOARD’S DRAFT REPORT

6609B

PB96-910406
NTSB/AAR-96/06

DCA95MA054



EXECUTIVE SUMMARY

On August 21, 1995, about 1253 eastern daylight time, an Empresa Brasileira de Aeronautica S. A.
(Embraer) EMB-120RT, N256AS, airplane operated by Atlantic Southeast Airlines Inc., (ASA) as
ASE flight 529, experienced the loss of a propeller blade from the left engine propeller while climbing
through 18,100 feet.  The airplane then crashed during an emergency landing near Carrollton,
Georgia, about 31 minutes after departing the Atlanta Hartsfield International Airport, Atlanta,
Georgia.  The flight was a scheduled passenger flight from Atlanta to Gulfport, Mississippi, carrying
26 passengers and a crew of 3, operating according to instrument flight rules, under the provisions of
Title 14 Code of Federal Regulations Part 135.  The flightcrew declared an emergency and initially
attempted to return to Atlanta.  The flightcrew then advised that they were unable to maintain altitude
and were vectored by air traffic control toward the West Georgia Regional Airport, Carrollton,
Georgia, for an emergency landing.  The airplane continued its descent and was destroyed by ground
impact forces and postcrash fire.  The captain and four passengers sustained fatal injuries.  Three
other passengers died of injuries in the following 30 days.  The first officer, the flight attendant, and
11 passengers sustained serious injuries, and the remaining 8 passengers sustained minor injuries.

The National Transportation Safety Board determines that the probable cause of this accident was the
in-flight fatigue fracture and separation of a propeller blade resulting in distortion of the left engine
nacelle, causing excessive drag, loss of wing lift, and reduced directional control of the airplane.  The
fracture was caused by a fatigue crack from multiple corrosion pits that were not discovered by
Hamilton Standard because of inadequate and ineffective corporate inspection and repair techniques,
training, documentation, and communications.

Contributing to the accident was Hamilton Standard’s and the Federal Aviation Administration’s
failure to require recurrent on-wing ultrasonic inspections for the affected propellers.

Contributing to the severity of the accident was the overcast cloud ceiling at the accident site.

Safety issues in the report focused on manufacturer engineering practices, propeller blade
maintenance repair, propeller testing and inspection procedures, the relaying of emergency
information by air traffic controllers, crew resource management training, and the design of crash
axes carried in aircraft.  Recommendations concerning these issues were made to the Federal Aviation
Administration.

3. CONCLUSIONS

3.1 Findings

1.  The flightcrew was trained, certificated and qualified to conduct the flight, and the flight was
conducted in accordance with applicable Federal Aviation Regulations and company requirements.

2.  The flightcrew was in good health and held the proper FAA medical certificates.  There was no
evidence that the performance of any crewmember was impaired by alcohol, drugs, or fatigue.

3.  ASA maintained the airplane in accordance with applicable Federal Aviation Regulations and
company Operations Specifications.

4.  After the propeller blade separation, the combination of the resulting loss of left engine thrust,
increased drag from a deformed engine nacelle and the three blades retained in the propeller hub and
added frontal drag from external sheet metal damage degraded airplane performance preventing the
flightcrew from arresting the airplane’s descent or making rapid changes in its direction of flight
making a forced landing necessary.

5.  One of the four blades from the left engine propeller separated in flight because a fatigue crack that
originated from multiple corrosion pits in the taper bore surface of the blade spar propagated toward



the outside of the blade, around both sides of the taper bore, then reached critical size.

6.  Because of the severely degraded aircraft performance following the propeller blade separation,
the flightcrew’s actions were reasonable and appropriate during their attempts to control and
maneuver the airplane throughout the accident sequence, and they were not a factor in this accident.

7.  Hamilton Standard’s engineering decision to use the PS960A blending repair to remove ultrasonic
indications caused by a shotpeened taper bore surface was technically reasonable.

8.  The manner in which the unapproved extension of PS960A was documented and communicated
within Hamilton Standard, and the lack of training on the extension, created confusion and led to
misapplication of the blending repair to unshotpeened blades with unexplained ultrasonic indications,
allowing the accident blade to be placed back into service with an existing crack.

9.  The sanding marks left by the PS960A blending repair did not contribute to the initiation of the
fatigue crack in the accident blade.

10.  The failure to restore the taper bore surface to the original surface finish, as required by P5960A,
was a factor that caused the reduction of the ultrasonic indication that allowed the blade to pass the
final ultrasonic inspection and to be returned to service.

11.  The borescope inspection procedure developed and used by Hamilton Standard in June 1994 to
inspect returned blades that had rejectable ultrasonic indications for evidence of cracks, pits, and
corrosion was inadequate and ineffective.

12.  The introductory technical training to prepare the new, inexperienced workforce at Hamilton
Rock Hill Customer Service Center might have been adequate; but the training initially given to
technicians, who inspected blades that were returned to Rock Hill as a result of on-wing ultrasonic
inspections, including the accident blade, was inadequate to ensure proficiency in the detection of
taper bore corrosion or associated cracks.

13.  If Hamilton Standard had recommended, and the FAA had required, repetitive ultrasonic
inspections for all propellers after shortcomings were recognized and improvements were made in the
inspection process (particularly those that had already been inspected), the crack in the accident blade
would most likely have been detected.

14.  A combination of 2P resonance and GAG cycle stresses initiated the crack from the corrosion
pits in the ASA blade and caused the crack to propagate to failure under normal operating conditions.

15.  Advisory Circular AC 20-66 does not provide guidelines for adequate margin between a
propeller blade’s natural frequencies  and  its  potentially  coincident  excitation frequencies over the
life of the blade.

16.  There is a potential for corrosion to develop in taper bores of the affected Hamilton Standard
propeller blades.

17.  The cloud ceiling precluded the flightcrew from being able to see the ground and thus to make a
more successful forced landing.

18.  Hamilton Standard’s failure to seek FAA approval of the extension of PS960A blending repair
hindered the FAA’s ability to oversee Hamilton Standard’s handling of the taper bore crack and
corrosion problem, and led to an inadequate documentation of the extension that caused confusion
and misapplication of the repair.

19.  The timing of the handoff to Atlanta approach control by the Atlanta Center controller was not a
factor in the accident.



20.  Although the Atlanta approach controller did not issue the AWOS frequency or provide weather
information, the controller performed higher priority tasks; and because the flight had to land at the
nearest airport regardless of the weather, the failure to provide the CTJ weather information to the
flightcrew was not a factor in this accident.

21.  If the Atlanta Center had placed a call for emergency services as soon as the pilot requested,
which was 10 minutes before the accident, personnel would have responded sooner, and the rescue
efforts might have been more timely and therefore more effective.

22.  This accident illustrates that critical information regarding time available to prepare the aircraft for
an emergency landing or impact is not being considered and communicated among flight and cabin
crewmembers.

23.  There should be standards governing the design of crash axes required to be carried aboard
passenger-carrying aircraft.

3.2  PROBABLE CAUSE

The National Transportation Safety Board determines that the probable cause of this accident was the
in-flight fatigue fracture and separation of a propeller blade resulting in distortion of the left engine
nacelle, causing excessive drag, loss of wing lift, and reduced directional control of the airplane.  The
fracture was caused by a fatigue crack from multiple corrosion pits that were not discovered by
Hamilton Standard because of inadequate and ineffective corporate inspection and repair techniques,
training, documentation, and communications.

Contributing to the accident was Hamilton Standard’s and FAA’s failure to require recurrent on-wing
ultrasonic inspections for the affected propellers.

Contributing to the severity of the accident was the overcast cloud ceiling at the accident site.

4.  RECOMMENDATIONS

As a result of the investigation of this accident, the National Transportation Safety Board makes the
following recommendations:

—to the Federal Aviation Administration:

Require Hamilton Standard to review and evaluate the adequacy of its tools, training, and procedures
for performing propeller blend repairs, and ensure that those blend repairs are being performed
properly.  (A-96-142)

Review the need to require inspection (“buy back”) after the completion of work that is performed by
uncertificated mechanics at Part 145 repair stations to ensure the satisfactory completion of the
assigned tasks.  (A-96-143)

Revise Advisory Circular 20-66 to include the vibratory testing of composite propeller blades that
have been previously operated for a substantial number of service hours, and composite blades that
have been altered to the limits set forth in FAA-approved repair manuals to determine the expected
effects of age on propeller vibration and provide guidelines for rpm margin between a propeller
blade’s  natural frequencies and the excitation frequencies associated with propeller operation.  (A-96-
144)

Require that Hamilton Standard consider long-term, atmospheric-induced corrosion effects and
amend the Manual Component Maintenance (CMM) inspection procedure to reflect an appropriate
interval that will detect any corrosion within the taper bore.  (A-96-145)



Require Hamilton Standard to review and, if necessary, revise its policies and procedures regarding
1) internal communication and documentation of engineering decisions, and 2) involvement of the
Designated Engineering Representative (DER) and FAA, and to ensure that there is proper
communication, both internally and with the FAA, regarding all significant engineering decisions.
(A-96-146)

Include an article in the Air Traffic Bulletin and provide a mandatory formal briefing to all air traffic
controllers regarding the necessity and importance of notifying crash, fire and rescue personnel upon
a pilot’s request for emergency assistance.  Ensure that air route traffic control center (ARTCC)
controllers are aware that such a request may require them to notify local emergency personnel.  (A-
96-147)

Amend Advisory Circular 120-51B (Crew Resource Management Training) to include guidance
regarding the communication of time management information among flight and cabin crewmembers
during an emergency.  (A-96-148)

Evaluate the necessary functions of the aircraft crash ax, and provide a technical standard order or
other specification for a device that serves the functional requirements of such tools carried aboard
aircraft.  (A-96-149)
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