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Aluminum Propeller Blades:
Prevent Fractures with Proper Inspections and
Maintenance

The problem

e Aluminum propeller blades can be susceptible to fatigue cracking
and fracture if a small nick, pit, or corrosion on the surface or edge
is not found and repaired during preflight inspection or
maintenance. Such damage can concentrate stress from normal
airplane operation loads, resulting in fatigue crack initiation and
growth followed by propeller blade fracture. Aluminum is more
commonly used for airplane propeller blades than composite
propeller blades or wood.

e Fatigue cracking and fracture of a propeller blade can lead to

airframe and engine damage and a possible loss of control.

e Airplanes that are used for aerial application and coastal e 9
Figure 1. Nick in aluminum propeller
operations may be at higher risk for propeller blade damage  blade. (Source: Hartzell Propellers)
because they can be exposed to chemicals or salt-laden moisture, which can cause corrosion that

leads to a propeller blade fracture from fatigue cracking.



Any airplane operating on an unimproved or backcountry airstrip is also at high risk for propeller
blade damage because loose rocks, gravel, or debris on unimproved airstrips can create small nicks
on aluminum propeller blades that can turn into large fatigue cracks.

Not adhering to manufacturer-recommended overhaul schedules for aluminum propeller blades can

lead to undetected fatigue cracks and blade separation.

Related accidents

The NTSB has investigated several accidents and incidents where a failure to properly inspect and repair

small damage to aluminum propeller blades resulted in propeller blade fatigue cracking and fractures,

including the following:

The left-side Hartzell aluminum propeller blade of a Beech 58 separated from the airplane in flight;
the pilot was able to land the airplane at the nearest airport. Postincident examination of the propeller
blade fracture surface revealed signatures consistent with high-cycle fatigue. It is likely that damage
associated with the fatigue fracture origin was present during the last 100-hour maintenance
inspection, about 28 flight hours before the incident, and during the subsequent preflight inspections,
though the presence of black paint covering damage in the fatigue origin area could have made it
more difficult to detect. Though obscured by paint, the defect would have been detectable with
careful visual inspection, which should have prompted further inspection and repair.
(CEN22LA250)

During the pilot’s takeoff on a personal flight, a portion of the airplane’s McCauley aluminum fixed
pitch propeller blade separated, and the pilot performed a 180° turn to land back to the runway.
Postincident examination of the propeller blade revealed fatigue cracking initiating from corrosion
pits on the camber or front side, near the propeller blade tip. Maintenance records indicate that the
propeller had not undergone manufacturer-recommended overhaul in the 8 years since it was
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https://data.ntsb.gov/carol-repgen/api/Aviation/ReportMain/GenerateNewestReport/105266/pdf

installed on the airplane in 2015. If the recommended overhaul had been performed, the
corrosion pits that led to fatigue crack initiation would likely have been detected and
removed, preventing the blade separation. (CEN23LA218)

While a pilot was taxiing a Cessna A185 airplane for takeoff, its McCauley aluminum propeller blade
fractured, leading to excessive vibrations that substantially damaged the engine mount. Postaccident
examination of the fractured propeller blade revealed that a nick in the leading edge, likely from
frequent operation on unpaved runways, had led to fatigue cracking and fracture. It is likely the nick
was present during the preflight inspection and the pilot/operator did not adequately inspect the
propeller blade. Had the propeller blade been adequately inspected during the preflight
inspections and repaired, the airplane likely would not have sustained substantial damage.

(ANC17LA052)

What can owners, operators, and pilots do?

During preflight inspections, inspect all areas of the propeller blade for damage such as nicks
or corrosion. Include the back/face side of the blade and pay particular attention to the leading
edge. Refer any findings to a qualified mechanic for inspection and repair before further flight.
Following any propeller work, have a second person inspect the work. If any propeller blades
need to be repaired, ask another mechanic to inspect the work if they are available or inspect
the work yourself. Depending on the type of repair, another pilot may also be able to inspect
the work.

Consider increasing the frequency of propeller blade inspections by maintenance personnel
for airplanes that are used for backcountry, aerial application, and coastal operations

because they may be at higher risk for propeller blade damage.


https://data.ntsb.gov/carol-repgen/api/Aviation/ReportMain/GenerateNewestReport/192286/pdf
https://data.ntsb.gov/carol-repgen/api/Aviation/ReportMain/GenerateNewestReport/95998/pdf

Operations that are not required to follow the manufacturer’s recommended overhaul

timelines, such as public aircraft, and Title 14 Code of Federal Regulations Part91 and

Part 137 operations, should maintain the propeller according to the manufacturer’s

instructions for continued airworthiness, including following manufacturer-recommended

aluminum propeller blade overhaul schedules.

What can maintenance personnel do?

Always properly and comprehensively inspect aluminum propeller blades:
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Follow the maintenance manual and use appropriate checklists.

Inspect all areas of the propeller blade, including the back/face side of the blade, and
pay particular attention to the leading edge.

Inspect the propeller blades section by section; consider marking off sections of large
propellers to ensure complete coverage.

Use the best possible light and at least 10 times magnification for any questionable

areas (as indicated in Advisory Circular (AC) 43.13-1B section 5-18).

Be aware of any cosmetic painting done that may obscure underlying surface damage
that needs to be repaired.

Avoid distractions while performing inspections. If stepping away before completing
a checklist, set a reminder about remaining items.

If any propeller blades need to be repaired, ask another mechanic to inspect the work
as well. Depending on the type of repair, a pilot may also be able to inspect the work.

Add to the propeller logbook any work performed to the propeller blades.


https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC_43.13-1B_w-chg1.pdf

If using visible dye penetrant for inspections, ensure propeller blades are thoroughly cleaned
afterward. Visible dye material residue can be extremely difficult to remove and can fill voids,
flaws, and cracks, which can affect subsequent inspections.

Maintain any service documents (such as service letters or service bulletins) issued on
propeller blade inspections or specific blade designs.

Recommend increased frequency of propeller blade inspections for airplanes that are used
for backcountry, aerial application, and coastal operations because they may be at higher

risk for propeller blade damage.

Follow the industry best practices cited below for propeller blade inspections, as well as
manufacturer-specific or specialized techniques.

If a propeller is going into or coming out of long-term storage, ensure proper preservation
and inspection procedures, respectively, are followed in accordance with the manufacturer’s
instructions.

Ensure that proper propeller blade inspections are incorporated into maintenance training
programs and safety management systems. Ensure that manufacturer-recommended

aluminum propeller blade overhaul schedules are followed.

Interested in more information?

The FAA’'s AC 20-37E, Aircraft Propeller Maintenance, contains guidance concerning the inspection,

maintenance, field repair, and periodic overhaul of all types of propeller blades.

The FAA’s AC 43.13-1B, Acceptable Methods, Techniqgues, and Practices — Aircraft Inspection and

Repair, includes guidance concerning the inspection and repair of aluminum propeller blades when

there are no manufacturer repair or maintenance instructions.


https://www.faa.gov/documentlibrary/media/advisory_circular/ac_20-37e.pdf
https://www.faa.gov/documentlibrary/media/advisory_circular/ac_43.13-1b_w-chg1.pdf
https://www.faa.gov/documentlibrary/media/advisory_circular/ac_43.13-1b_w-chg1.pdf

e The FAA’s Advisory Aviation Maintenance Technician Handbook, volume 2, chapter 7, “Propellers,”

provides information on properly inspecting aluminum propeller blades.

e The FAA’s Special Airworthiness Information Bulletin (SAIB) NE-08-20, Propeller Maintenance,

discusses proper propeller maintenance to avoid propeller failure.

e The FAA's SAIB CE-18-26R1, Liguid Penetrant Inspection; Using Visible Dye Penetrant, discusses

the hazards of failing to thoroughly clean residual dye penetrant from propeller blades after
inspection.

e The FAA’s SAIB NE-08-22, Propeller Search Inspection (General Visual Inspection), discusses

recommended procedures for visually inspecting propellers and minor cosmetic repairs.

e The FAA Safety Team’s “Avoid the Dirty Dozen” document describes 12 common causes of human

factors errors during maintenance and notes that those mistakes, if not detected, would lead to

accidents.

NTSB Safety Alerts can be accessed from the Safety Alerts page at www.ntsb.gov. For additional information on the NTSB investigations in this
alert, access the public docket using the investigation numbers (NTSB Accident ID) cited above. Use the CAROL Query to search NTSB safety
recommendations and investigations.

The NTSB's Aviation Information Resources web page, https://www.ntsb.gov/air, provides convenient access to NTSB aviation safety products.
Follow us on: Twitter | Facebook | YouTube | Instagram | Flickr | LinkedIn

The NTSB is an independent federal agency charged by Congress with investigating every civil aviation accident in the United States and significant
events in other modes of transportation—railroad, transit, highway, marine, pipeline, and commercial space. We determine the probable cause of the
accidents and events we investigate and issue safety recommendations aimed at preventing future occurrences. We also conduct safety research
studies and offer information and other assistance to family members and survivors for any accident investigated by the agency. Additionally, we serve
as the appellate authority for enforcement actions involving aviation and mariner certificates issued by the Federal Aviation Administration (FAA) and
US Coast Guard, and we adjudicate appeals of civil penalty actions taken by the FAA. For more information, visit www.ntsb.gov.
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