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Abstract:  Human error is cited as a major causal factor in most aviation mishaps, including the 15%
- 20% that involve maintenance error.  Errors can be described as active failures that lead directly to
the incident, and latent failures whose presence provokes the active failure.  Typical aviation
maintenance errors are presented as examples and two approaches to human error reduction given:
incident based and task analysis based.  Each approach provides data on performance shaping factors,
i.e. situation variables that affect the probability of error occurrences.  Examples are given of
interventions derived from analysis of incidents and from task analysis.

1. The Need for Human Factors in Maintenance: A sound aircraft inspection and maintenance system is
important in order to provide the public with a continuing safe, reliable air transportation system (FAA, 1993).
This system is a complex one with many interrelated human and machine components.  Its linchpin, however,
is the human.  While research and development related to human factors in aviation has typically focused on
the pilot and the cockpit working environment, there have been maintenance initiatives.  Under the auspices of
the National Plan for Aviation Human Factors, the FAA has recognized the importance of the role of the
human in aircraft safety, focusing research on the aircraft inspector and the aircraft maintenance technician
(AMT) (FAA, 1991, 1993).  The classic term, “pilot error” or “human error”, is attributed to accidents or
incidents over 75% of the time; however, a recent study in the United States found that 18% of all accidents
indicate maintenance factors as a contributing agent (Phillips, 1994).

Two incidents help clarify the issues involved and demonstrate that even though humans in the system were
trying to do a good job, systems problems combined with errors to allow a serious event.

Case 1:  Lockheed L-1011.  An in-flight turn-around was caused by all three engines failing on a
flight from the USA to the Caribbean when the oil leaked out of each.  The oil leak was caused by
missing “O” rings on the magnetic chip detectors.  They were missing because the mechanic had not
notices that the new chip detectors were not fitted with “O” rings in the usual way.  All work was
performed outside in darkness, where a black “O” ring was difficult to see.  Until that night, chip
detectors had always come with “O” rings attached, even though the mechanic had to sign for both
components.  The new packaging still said they were ready for use.

Case 2:  BAC-111.  During industrial action at the airline, a maintenance manager changed a
windshield himself.  He had not performed this task for two years, but checked the Maintenance
Manual and it looked straightforward.  He replaced 80 of the 84 bolts.  The correct bolts were A211-
8D, although A211-7D were on the old windshield.  He matched the old bolts to new ones in a stores
bin, but chose A211-8C, which was the correct length but the wrong thread.  They engaged in the
holes, but he used the wrong torque in setting them.  Also because of the awkward posture required
he could not see the bolts tighten.  On the first flight, the windshield blew out, severely injuring the
pilot and forcing an in-flight turn-around.

As a result of such incidents, the public has become more aware of the importance of aircraft maintenance as a
safety issue, and both the civil aviation industry and its regulatory bodies have responded with programs to
increase safety.  Such programs have included hardware-based initiatives, such as the FAA’s Aging Aircraft
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