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According to one embodiment, an aircraft part environmental stress analysis system includes a part failure repository, a part history
repository, and a faillure analysis engine. The part fallure repository iIs configured to store a plurality of failure records, each failure
record Identifying a failed aircraft part. The part history repository i1s configured to store a plurality of part records, each part record
storing, for a falled aircraft part, at least one measurement of an aspect of a natural environment of which the failed aircraft part was
subject to. The fallure analysis engine Is operable to compare the plurality of faillure records to the plurality of part records and
identify at least one potential environmental cause of failure for a plurality of failed aircraft parts based on the comparison.
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ABSTRACT

According to one embodiment, an aircraft part environmental stress analysis
system includes a part failure repository, a part history repository, and a failure analysis
engine. The part failure repository is configured to store a plurality of failure records,
each failure record identifying a failed aircraft part. The part history repository Is
configured to store a plurality of part records, each part record storing, for a failed aircraft
part, at least one measurement of an aspect of a natural environment of which the failed
aircraft part was subject to. The fallure analysis engine is operable to compare the
plurality of fallure records to the plurality of part records and identify at least one

potential environmental cause of fallure for a plurality of failed aircraft parts based on the

comparison.
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AIRCRAFT ENVIRONMENTAL SENSORS AND SYSTEM

TECHNICAL FIELD

This invention relates generally to environmental stress on aircraft, and more

particularly, to aircraft environmental sensors and system.

BACKGROUND
An aircraft may operate in many different natural environments and thus

subject its components to many different environmental stresses. One example of an
aircraft is a rotorcraft. A rotorcraft may include one or more rotor systems. One
example of a rotorcraft rotor system is a main rotor system. A main rotor system may
generate aerodynamic lift to support the weight of the rotorcraft in flight and thrust to
counteract aerodynamic drag and move the rotorcraft in forward flight. Another
example of a rotorcraft rotor system is a tail rotor system. A tail rotor system may
generate thrust in the same direction as the main rotor system's rotation to counter

the torque eftect created by the main rotor system.

SUMMARY

In one aspect, there is provided an aircraft part environmental stress analysis

system, comprising: at least one sensor located on an aircraft and configured to
collect at least one measurement of an environmental condition to which a failead
aircraft part was subject; a part failure repository configured to store a plurality of
failure records, each failure record identifying a failed aircraft part; a part history
repository configured receive the at least one measurement from the at least one
sensor and to store a plurality of part records, each part record storing, for a failed

aircraft part, the at least one measurement; and a failure analysis engine operable to

compare the plurality of failure records to the plurality of part records and identity at
least one potential environmental cause of failure, associated with the environmental
condition, for a plurality of failed aircraft parts based on the comparison.

In another aspect, there Is provided an aircraft, comprising: a fuselage; a
power train coupled to the body and comprising a power source and a drive shaft
coupled to the power source; at least one rotor blade coupled to the power train; an
environmental condition sensor coupled to the fuselage, the environmental condition

sensor operable to measure at least one aspect of a natural environment of wnich

the aircraft is subject to

CA 2824416 2017-09-01
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and an environmental data recorder in communication with the environmental condition
sensor and operable to record measurements from the environmental condition sensor.

In a further aspect, there is provided an aircraft environmental recording system,
comprising. an environmental condition sensor, the environmental condition sensor
operable to measure at least one aspect of a natural environment of which an aircraft is
subject to; and an environmental data recorder in communication with the environmental
condition sensor and operable to record measurements from the environmental
condition sensor.

Particular embodiments of the present disclosure may provide one or more
technical advantages. A technical advantage of one embodiment may include the
capability to collect and record environmental condition information about aircraft parts
during operation of the aircraft. A technical advantage of one embodiment may include
the capability to determine how different types of parts fail based on the environmentat
conditions that those parts were subject to. A technical advantage of one embodiment
may also include the capability to determine when parts should be replaced or repaired
prior to failure.

Certain embodiments of the present disclosure may include some, all, or none of
the above advantages. One or more other technical advantages may be readily
apparent to those skilled in the art from the figures, descriptions, and claims included

herein.

BRIEF DESCRIPTION OF THE DRAWINGS

To provide a more complete understanding of the present invention and the
features and advantages thereof, reference is made to the following description taken in
conjunction with the accompanying drawings, in which:

FIGURE 1 shows a rotorcraft according to onhe example embodiment,;

FIGURE 2 shows an aircraft part environmental stress analysis system according
to one example embodiment; and

FIGURE 3 shows a part record that may be stored and analyzed by the aircraft

part environmental stress analysis system of FIGURE 2.

DETAILED DESCRIPTION OF THE DRAWINGS
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FIGURE 1 shows a rotorcraft 100 according to one example embodiment.
Rotorcraft 100 features a rotor system 110, blades 120, a fuseiage 130, a landing gear
140, and an empennage 150. Rotor system 110 may rotate blades 120. Rotor system
110 may include a control system for selectively controlling the pitch of each blade 120
in order to selectively control direction, thrust, and lift of rotorcraft 100. Fuselage 130
represents the body of rotorcraft 100 and may be coupled to rotor system 110 such that
rotor system 110 and blades 120 may move fuselage 130 through the air. Landing gear
140 supports rotorcraft 100 when rotorcraft 100 is landing and/or when rotorcraft 100 is
at rest on the ground. Empennage 150 represents the tail section of the aircraft and
features components of a rotor system 110 and blades 120’. Blades 120" may provide
thrust in the same direction as the rotation of blades 120 so as to counter the torque
effect created by rotor system 110 and blades 120. Teachings of certain embodiments
relating to rotor systems described herein may apply to rotor system 110 and/or other
rotor systems, such as other tilt rotor and helicopter rotor systems. It should also be
appreciated that teachings regarding rotorcraft 100 may apply to aircraft other than
rotorcraft, such as airplanes and unmanned aircraft, to name a few examples.

Rotorcraft 100 may operate in many different natural environments and thus
subject its components to many different environmental stresses. For example,
rotorcraft 100 may operate in tropical environments where the air is more saturated with
humidity. As another example, rotorcraft 100 may operate in marine environments
where the air has higher levels of salinity, which may cause corrosion. As yet another
example, rotorcraft 100 may operate in deserts where sand and other particulates may
wear down rotorcraft components.

Such environmental stresses are not limited to when rotorcraft 100 s flying. For
example, operation of rotorcraft 100 in a desert environment may include both flying
rotorcraft 100 and parking rotorcraft 100 between fhghts. In this example, both flying and
parking rotorcraft 100 may subject rotorcraft 100 to sand and other particulates.

Overall damage to rotorcraft 100 may depend on the seventy of exposure to
environmental stresses. For example, damage may result from prolonged exposure
from environmental stresses. In addition, damage may result from extreme exposure to

environmental stresses, even if such exposure is short-lived. Furthermore, some parts

on rotorcraft 100 may be more susceptibie to prolonged exposure to environmental
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stresses, whereas other parts may be more susceptible to extreme environmental
stresses.

Aircraft parts may be designed to withstand expected environmental stresses.
Different aircraft may fly in many different environments, however. Some aircraft may be
exposed to more environmental stresses, whereas other aircraft may be exposed to less
environmental stresses. Teachings of certain embodiments recognhize the capability to
measure and analyze environmental stress on aircraft parts during operation of the
aircraft.  Teachings of certain embodiments also recognhize the ability to use
environmental stress information to determine how aircraft parts fail and to determine
when aircraft parts should be replaced.

FIGURE 2 shows an aircraft part environmental stress analysis system 200
according to one example embodiment. In general, system 200 features environmental
condition sensors 210, a aircraft inputs 220, a data recorder 230, a part history
repository 235, an environmental analysis unit 240, an environment database 245, a part
failures repository 250, a failure analysis engine 260, a root cause and corrective action
(RCCA) engine 270, a maintenance system 280, and a pilot warning system 290, that
may be implemented by one or more computer systems 10.

All, some, or none of the components of system 200 may be located on or near
rotorcraft 100 (or another aircraft). For example, In one example embodiment,
environmental condition sensors 210 are located at various locations on rotorcraft 100,
and aircraft inputs 220 and pilot warning system 290 may represent systems
incorporated into rotorcraft 100. In some embodiments, data recorder 230 may be
located local to or remote from rotorcraft 100.

Users 5 may access system 100 through computer systems 10. For example, in
some embodiments, users & may access part history repository 235, environmental
analysis unit 240, environment database 245, part failures repository 250, failure
analysis engine 260, RCCA engine 270, and maintenance system 280 through computer
systems 10. Users 5 may include any individual, group of individuals, entity, machine,
and/or mechanism that interacts with computer systems 10. Examples of users 5
include, but are not limited to, a pilot, service person, engineer, technician, contractor,
agent, and/or empioyee. Users & may be associated with an organization. An
organization may include any social arrangement that pursues coliective goals. One

example of an organization is a business. A business is an organization designed to
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provide goods or services, or both, to consumers, governmental entities, and/or other
businesses.

Computer system 10 may include processors 12, input/output devices 14,
communications links 16, and memory 18. In other embodiments, computer system 10
may include more, less, or other components. Computer system 10 may be operable to
perform one or more operations of various embodiments. Although the embodiment
shown provides one example of computer system 10 that may be used with other
embodiments, such other embodiments may utilize computers other than computer
system 10. Additionally, embodiments may aiso empioy multiple computer systems 10
or other computers networked together in one or more public and/or private computer
networks, such as one or more networks 30.

Processors 12 represent devices operable to execute logic contained within a
medium. Examples of processor 12 include one or more microprocessors, one or more
applications, and/or other logic. Computer system 10 may include one or multiple
processors 12.

Input/output devices 14 may include any device or interface operable to enable
communication between computer system 10 and external components, including
communication with a user or another system. Example input/output devices 14 may
include, but are not limited to, a mouse, keyboard, display, and printer.

Network interfaces 16 are operable to facilitate communication between
computer system 10 and another element of a network, such as other computer systems
10. Network interfaces 16 may connect to any number and combination of wireline
and/or wireless networks suitable for data transmission, including transmission of
communications. Network Interfaces 16 may, for example, communicate audio and/or
video signals, messages, internet protocol packets, frame relay frames, asynchronous
transfer mode cells, and/or other suitable data between network addresses. Network
Interfaces 16 connect to a computer network or a variety of other communicative
platforms including, but not limited to, a public switched telephone network (PSTN); a
public or private data network; one or more intranets; a local area network (LAN); a
metropolitan area network (MAN); a wide area network (WAN): a wireline or wireless
network; a local, regional, or global communication network; an optical network; a
satellite network; a cellular network; an enterprise intranet; all or a portion of the Internet;

other suitable network interfaces; or any combination of the preceding.
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Memory 18 represents any suitable storage mechanism and may store any data
for use by computer system 10. Memory 18 may comprise one or more tangible,
computer-readable, and/or computer-executable storage medium. Examples of memory
18 Include computer memory (for example, Random Access Memory (RAM) or Read
Only Memory (ROM)), mass storage media (for example, a hard disk), removable
storage media (for example, a Compact Disk (CD) or a Digital Video Disk (DVD)),
database and/or network storage (for example, a server), and/or other computer-
readable medium.

In some embodiments, memory 18 stores iogic 20. Logic 20 facilitates operation
of computer system 10. Logic 20 may include hardware, software, and/or other logic.
Logic 20 may be encoded in one or more tangible, non-transitory media and may
perform operations when executed by a computer. Logic 20 may include a computer
program, software, computer executable instructions, and/or instructions capable of
being executed by computer system 10. Example logic 20 may include any of the well-
known 052, UNIX, Mac-0S, Linux, and Windows Operating Systems or other operating
systems. In particular embodiments, the operations of the embodiments may be
performed by one or more computer readable media storing, embodied with, and/or
encoded with a computer program and/or having a stored and/or an encoded computer
program. Logic 20 may also be embedded within any other suitable medium without
departing from the scope of the invention.

Various communications between computers 10 or components of computers 10
may occur across a network, such as network 30. Network 30 may represent any
nhumber and combination of wireline and/or wireless networks suitable for data
transmission. Network 30 may, for example, communicate internet protocol packets,
frame relay frames, asynchronous transfer mode cells, and/or other suitable data
between network addresses. Network 30 may include a public or private data network;
one or more intranets; a local area network (LAN); a metropolitan area network (MAN); a
wide area network (WAN); a wireline or wireless network; a local, regional, or global
communication network; an optical network; a satellite network; a cellular network; an
enterprise intranet; all or a portion of the Internet; other suitable communication links; or
any combination of the preceding. Aithough the illustrated embodiment shows one
network 30, teachings of certain embodiments recognize that more or fewer networks

may be used and that not all elements may communicate via a network. Teachings of
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certain embodiments also recognize that communications over a hetwork is one
example of a mechanism for communicating between parties, and any suitable
mechanism may be used.

Environmental condition sensors 210 measure aspects of the natural
environment of which rotorcraft 100 1s subject to. In some embodiments, environmental
condition sensors 210 are located at various positions on or in rotorcraft 100. In some
embodiments, environmental condition sensors 210 may be concentrated near aircraft
parts that may be prone to failure due to environmental stresses. In addition,
environmental condition sensors 210 may be located in enclosed areas within rotorcraft
210. As one example, a humidity sensor may be located in areas within rotorcraft 100
where humidity may bulld up due to humidity in the air surrounding rotorcraft 100.

In the example of FIGURE 2, environmental condition sensors 210 include
humidity sensors 212, salinity sensors 214, corrosivity sensors 216, and particulate
sensors 218. Humidity sensors 212 are operable to measure humidity in the
atmosphere proximate to the aircraft. Salinity sensors 214 are operable to measure
salinity in the atmosphere proximate to the aircraft. Corrosivity sensors 216 are
operabie to measure existence of corrosive substances proximate to the aircraft or
conditions favorable for corrosion proximate to the aircraft. Particulate sensors 218 are
operable to measure existence of particulates proximate to the aircraft. Particulate
sensors 218 may also measure the size and density of particulates, as well as other
information.

In some embodiments, environmental condition sensors 210 may be “sacrificial’
sensors. Sacrificial sensors are sensors that are permanently aitered after performing
one or more measurements such that the sacrificial sensor must be replaced before
performing additional measurements. For example, some corrosivity sensors 216 may
detect corrosion of nearby parts by itself becoming corroded. in some embodiments,
measurements from sacrificial sensors may be collected by user 5 or by data recorder
230 at the time of replacement. In some embodiments, these measurements may be
associated with an approximate timestamp, indicating when the measurements are
pbelieved to have been taken. Alternatively, measurements may be associated with a
known period of exposure based on an instaliation timestamp (indicating when the

sensor was Installed) and a removal timestamp.
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iIn some embodiments, other environmental condition sensors 210 may be
included in addition to humidity sensors 212, salinity sensors 214, corrosivity sensors
216, and particulate sensors 218. For example, in some embodiments, environmental
condition sensors 210 may include pressure sensors and vibration sensors. Pressure
sensors may measure and determine information such as ambient air pressure (or
pressure aititude) and dynamic air pressure (such that airspeed may be determined).
Vibration sensors may measure vibration at various locations throughout the aircraft. In
some embodiments, vibration sensors may be located proximate to parts that are known
to fail due to high vibration loads.

Aircraft inputs 220 may represent systems that provide additional information
about an aircraft during operation of the aircraft. In the example of FIGURE 2, aircraft
inputs 220 include a positioning system 222, accelerometers 224, and thermometers
226. Positioning system 222 provides the location of the aircraft. One example of
positioning system 222 may include a giobal positioning system (GPS). In another
example, positioning system 222 is an on-board inertial navigation system. In yet
another example, positioning system 222 includes off-board equipment that determines
the location of an aircraft during operation based on flight plan and other information.
For example, positioning system 22 may receive information identifying the departure
and arrival information for each flight and then determine the locations of the aircraft in
route to the destination. In some embodiments, this departure and arrival information
may be manually provided by user 5.

Accelerometers 224 measure acceleration of the aircraft or of various parts of the
aircraft. For example, an airplane may be subject to different accelerations at its
fuselage as compared to its wing tips. Thermometers 226 measure the temperature
proximate to the aircraft. In some embodiments, thermometers 226 may measure
outside air temperatures and inside air temperatures. In some embodiments,
thermometers may also be included as sensors 210. For example, thermometers may
be added in various locations about the aircraft, such as inside an avionics box to detect
a localized builld-up of heat. In some embodiments, temperature information from
thermometers 226 may be used to correct air data for true airspeed and density altitude.

Data recorder 230 receives information from environmental condition sensors
210 and aircraft inputs 220 and stores the information in part history repository 235.

Teachings of certain embodiments recognize that parts in an aircraft are often replaced,
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and parts from one aircraft may be reinstalied into another aircraft. Thus, maintaining
environmental history of an aircraft alone may not provide sufficient information about
each part. Accordingly, in some embodiments, data recorder 230 receives information
regarding an aircraft and assigns the information to one or more parts associated with
the aircraft.

In one example embodiment, data recorder 230 populates part records 300. An
example part record 300 is shown in FIGURE 3. A part record 300 may include
information detailing the environmental history of a specific part. in some embodiments,
the specific part may be identified by a serial number or other unique identifier.

In the exampie of FIGURE 3, part record 300 features a timestamp identifying
when an environmental condition was measured (or alternatively, indicating a known
period of exposure). Teachings of certain embodiments recognize that timestamping
each environmental condition measurement may allow for a more complete
understanding of the environmental history of the part. For example, timestamping may
indicate the duration of environmental stresses or operational age of the part.

In the example of FIGURE 3, part record 300 also includes the type of
environmental condition measurement, a value of the measurement, identification of the
sensor performing the measurement, a confidence level of the measurement, and
identification of the aircraft in which the part was installed when the measurement was
taken. In some embodiments, part history repository 235 may be in communication with
an aircraft configuration database that tracks what parts are installed on each aircraft at
the time data is collected. In this example, part record 300 may integrate part history
from the aircraft configuration database with environmental data collected by sensors
210. In other embodiments, the aircraft in which a part was installed during data
collection may be identified during the process of uploading data collected by sensors
10. As one example, user 5 may manually identify the aircraft when manually uploading
data collected by sensors 210 (e.g., when manually uploading data collected by
sacrificial sensors).

Teachings of certain embodiments recognize that some entries in part history
300 merit higher confidence than others. As one example, different types of sensors
210 may be more accurate than others. As another example, part record 300 may
include approximations of environmental history when measurements from sensors 210

are not avallable. These approximations may not be as accurate as information from



10

15

20

25

30

CA 02824416 2013-08-19

10

sensors 210 and thus may be assigned a lower confidence level. In some
embodiments, data from sensors 210 may be used to identify the confidence level in the
approximations. For example, if historically the approximations closely resemble
measurements from sensors 210, then the approximations may merit a confidence level
close to the confidence of measurements from sensors 210.

For example, environmental analysis unit 240 may approximate environmental
conditions such as humidity and salinity based on the location of the aircraft. In the
example of FIGURE 3, environmental analysis unit 240 receives the location of an
aircraft from positioning system 222. Environmental analysis unit 240 may then consulit
environment database 245 to determine the environmental conditions at the location
(and time) received from positioning system 222. Environment database 245 may
include information identifying environmental conditions at particular places and times.
Environmental analysis unit 240 may retrieve the environmental conditions from
environment database 245 for particular locations and times at which the aircraft
operated. These retrieved environmental conditions may be used in place of or in
addition to measurements from sensors 210 and aircraft inputs 220.

Teachings of certain embodiments recognize the capabilty to update
environment database 245 using information from environmental condition sensors 210
For example, if an aircraft iIs known to have been at a certain location at a certain time,
the data from environmental condition sensors 210 may be added to environment
database 245.

Part faillures repository 250 stores part failure records 255. Part failure records
255 identify a failed part and may provide one or more details about the failure. For
example, part failure records 255 may include information from a failure incident report,
which describes a part after it has suffered a failure. For example, the failure incident
report might describe physical damage, include measurements and data about the part
after damage, and describe the circumstances surrounding failure (e.g., when and where
the part failed).

Part faillure records 255 may describe parts also descrnbed in part records 300.
For example, each part failure record 255 may have a corresponding part record 300.
Teachings of certain embodiments recognhize, however, that there may not always be a
one-to-one correspondence. As one example, part history repository 235 may include

part records 300 for parts that have not falled. In addition, part failure repository 250
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may include part failure records 255 for parts that do not have any corresponding
records in part history repository 235.

Failure analysis engine 260 may compare part failure records 255 to part records
300. In some embodiments, failure analysis engine 260 may identify correlations
between part failures described in part failure records 255 and environmental conditions
described in part records 300. In some embodiments, faillure analysis engine 260 may
filter information about parts based on environmental conditions, failure information, or
other criteria. In addition, failure analysis engine 260 may present a user interface to
user 5 that aliows user 5 {0 set the critera for various filters.

RCCA 270 may analyze environmental and failure part information across
multiple parts and propose a potential cause of failure for one or more failed parts. In
addition, RCCA 270 may determine whether the failed part may be repaired and
recommend a corrective action to repair the part. In some embodiments, RCCA 270
may propose a potential cause of failure based on which environmental conditions
appear to be the leading factors in part failure. For example, iIf a certain part type
frequently fails after exposure to high salinity for long periods of time, RCCA 270 may
identity the salinity exposure as a potential cause of failure.

Maintenance system 280 may identify parts that are approaching end of life. In
particular, maintenance system 280 may use environmental information from part
records 300 to determine whether environmental stresses on a particular part make that
part due for replacement. For example, if certain environmental stresses are known to
cause failure in a part (e.g., as identified by RCCA 270), maintenance system 280 may
recommend replacement of the part prior to failure. in some embodiments, maintenance
system 280 may predict upcoming replacement times and order parts such that they wili
be avallable for installation when repair time arrives. In addition, maintenance system
280 may even predict how many parts should be manufactured based on how many
parts are In service and how long those parts are expected to remain in operation.

In some embodiments, maintenance system 280 may identify localized
conditions on the aircraft which may be abnormal (e.g., high humidity inside a sealed
box) that could lead to premature failure if the condition is left untreated. In this
example, maintenance system 280 may alert a maintenance crew to fix the problem
(e.g., replace a seal in the sealed box) and avoid additional exposure. In this manner,
maintenance system 280 may prevent early failure due to environmental conditions.
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In some circumstances, parts may have an expected lifespan based on
laboratory and flight testing. Teachings of certain embodiments recognize, however,

that system 200 provides a much larger sample size of testing data because it can
analyze performance of parts during operation of an aircraft. Accordingly, RCCA 270
and maintenance system 280 may also verify or change the expected lifespan of a part
determined from laboratory or flight testing.

Pilot warning system 290 may alert a pilot of an aircraft that the aircraft is in an
environmentally dangerous area. For example, if certain environments are so extreme
that even limited exposure leads to part failure, pilot warning system 290 may alert the
pilot so that the pilot has an opportunity to leave the area. In one example embodiment,
pilot warning system 290 alerts the pilot if an environmental condition exceeds a
threshold. For example, pilot warning system 290 may alert the pilot if salinity or
corrosivity exceeds an allowable amount. Examples of a pilot alert may include, but are
not limited to, an audible noise or a visual indication. In some embodiments, the pilot
alert may not only identify that a threshold has been pass but also indicate the severity
(e.9., warning and danger alerts or Identifying the environmental condition
measurement).

Modifications, additions, or omissions may be made to the systems and
apparatuses described herein without departing from the scope of the invention. The
components of the systems and apparatuses may be Integrated or separated.
Moreover, the operations of the systems and apparatuses may be performed by more,
fewer, or other components. The methods may Include more, fewer, or other steps.
Additionally, steps may be performed in any suitable order.

Although several embodiments have been illustrated and described in detall, it
will be recognized that substitutions and alterations are possible without departing from

the scope of the present invention, as defined by the appended claims.
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WHAT IS CLAIMED IS

1. An aircraft part environmental stress analysis system, comprising:

at least one sensor located on an aircraft and configured to collect at least
one measurement of an environmental condition to which a failed aircraft part was
supject;

a part failure repository configured to store a plurality of failure records, each
failure record identitying a failed aircraft part;

a part history repository configured to receive the at least one measurement
from the at least one sensor and to store a plurality of part records, each part record
storing, for the failed aircraft part, the at least one measurement; and

a fallure analysis engine operable to:

compare the plurality of failure records to the plurality of part records;
and

identify at least one potential environmental cause of failure,
associated with the environmental condition, for a plurality of failed aircraft

parts based on the comparison.

2. The aircraft part failure analysis system of claim 1, each failure record

further identifying a categorization of the failed aircraft part.

3. The aircraft part failure analysis system of claim 1 or 2, the failure
analysis engine further operable to identify at least one potential environmental

cause of failure for a plurality of failed aircraft parts sharing a common categorization.

4. The aircraft part failure analysis system of claim 2, wherein the

categorization is a categorization of aircraft part type.

5. The aircraft part failure analysis system of clam 2, wherein the

categorization is a categorization of part failure type.

6. The aircraft part failure analysis system of any one of claims 1 to 5,
further comprising a maintenance system operable to project when other parts Iin
operation and belonging to the categorization should be replaced based on the

identification of the at least one potential environmental cause.
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7. The aircraft part failure analysis system of any one of claims 1 to 6,
wherein the part history repository Is configured to receive the at least one
measurement from an environment database, the environment database comprising
environment records for a plurality of locations at a plurality of times, the part history

repository configured to receive the at least one measurement for a particular

location and a particular time at which the aircraft operated.
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