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WHAT IS CLAIMED IS:  

 

1.  A system comprising: 

 

 an optical sensor configured to optically measure multi-dimensional characteristics of 

one or more corrosion pits in a turbine engine; and 

 

 an analysis controller configured to receive the multi-dimensional characteristics and 

to determine one or more of an aspect ratio or a volume of the one or more corrosion pits, the 

analysis controller also configured to determine one or more prior operational characteristics 

of the turbine engine that are indicative of usage of the turbine engine, 

 

 the analysis controller also configured to determine one or more stresses on the turbine 

engine based on the one or more of the aspect ratio or the volume that are determined and 

based on the one or more prior operational characteristics, the one or more prior operational 

characteristics of the turbine engine include one or more of a throttle setting of the turbine 

engine, a horsepower output of the turbine engine, a humidity to which the turbine engine is 

exposed, or a route over which the turbine engine moved, 

 

 the analysis controller configured to predict growth of the one or more corrosion pits 

based on forthcoming operational characteristics of the turbine engine, wherein different 

amounts of predicted corrosion growth are associated with different values of the forthcoming 

operational characteristics, 

 

 wherein the analysis controller also is configured to generate a control signal to remove 

the one or more corrosion pits, repair the turbine engine, or restrict operation of the turbine 

engine based on the one or more stresses that are determined and based on the growth of 

the one or more corrosion pits that is predicted. 

 

 

2.  The system of claim 1, wherein the optical sensor also is configured to measure one 

or more of a depth or a width of the one or more corrosion pits, and 

 

 wherein the analysis controller is configured to determine the one or more stresses 

based also on the one or more of the depth or the width of the one or more corrosion pits. 
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3.  The system of claim 1, wherein the optical sensor also is configured to measure a 

distance between two or more of the corrosion pits, wherein the analysis controller is 

configured to determine the one or more stresses based also on the distance that is measured. 

 

 

4.  The system of claim 1, wherein the one or more prior operational characteristics of the 

turbine engine also include one or more of a temperature of the turbine engine or an ambient 

temperature to which the turbine engine is exposed. 

 

 

5.  The system of claim 1, wherein the analysis controller is configured to determine the 

one or more stresses by determining a greater stress on the turbine engine in a location where 

two or more of the corrosion pits are closer together in the turbine engine than in a location 

where two or more other corrosion pits are farther apart in the turbine engine. 

 

 

6.  The system of claim 1, wherein the analysis controller is configured to predict the 

growth of the one or more corrosion pits based on one or more of planned throttle settings, 

planned horsepower outputs, expected ambient temperatures, or expected humidity for 

upcoming operation of the turbine engine as the forthcoming operational characteristics of the 

turbine engine. 

 

 

7.  A method comprising: 

 

 optically measuring multi-dimensional characteristics of one or more corrosion pits in 

a turbine engine using an optical sensor; 

 

 determining one or more of an aspect ratio or a volume of the one or more corrosion 

pits based on the multi-dimensional characteristics that are measured; 

 

 determining one or more prior operational characteristics of the turbine engine that are 

indicative of usage of the turbine engine, the one or more prior operational characteristics of 

the turbine engine include one or more of a throttle setting of the turbine engine, a horsepower 

output of the turbine engine, a humidity to which the turbine engine is exposed, or a route over 

which the turbine engine moved; 
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 determining one or more stresses on the turbine engine based on the one or more of 

the aspect ratio or the volume of the one or more corrosion pits and based on the one or more 

prior operational characteristics; 

 

 predicting growth of the one or more corrosion pits based on forthcoming operational 

characteristics of the turbine engine, wherein different amounts of predicted corrosion growth 

are associated with different values of the forthcoming operational characteristics; and 

 

 one or more of removing the one or more corrosion pits, repairing the turbine engine, 

or restricting operation of the turbine engine based on the one or more stresses that are 

determined and based on the growth of the one or more corrosion pits that is predicted. 

 

 

8.  The method of claim 7, further comprising: 

 

 optically measuring one or more of a depth of the one or more corrosion pits or a width 

of the one or more corrosion pits. 

 

 

9.  The method of claim 7, further comprising: 

 

 optically measuring a distance between two or more corrosion pits, wherein the one or 

more stresses are determined based also on the distance that is measured. 

 

 

10.  The method of claim 7, wherein the one or more prior operational characteristics of the 

turbine engine also include one or more of a temperature of the turbine engine or an ambient 

temperature to which the turbine engine is exposed. 

 

 

11.  The method of claim 7, wherein determining the one or more stresses includes 

determining a greater stress on the turbine engine in a location where two or more corrosion 

pits are closer together in the turbine engine than in a location where two or more other 

corrosion pits are farther apart in the turbine engine. 
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12.  The method of claim 7, wherein the growth of the corrosion is predicted based on one 

or more of planned throttle settings, planned horsepower outputs, expected ambient 

temperatures, or expected humidity for upcoming operation of the turbine engine as the 

forthcoming operational characteristics of the turbine engine. 

 

 

13.  A system comprising: 

 

 an analysis controller configured to receive one or more multi-dimensional 

characteristics of corrosion pits in equipment from an optical sensor, the analysis controller 

also configured to determine one or more operational characteristics of the equipment, the 

one or more operational characteristics including one or more of a throttle setting of the 

equipment or a horsepower output of the equipment, the analysis controller also configured to 

determine one or more stresses on the equipment based on the one or more multi-dimensional 

characteristics of the corrosion that are determined and based on the one or more operational 

characteristics, 

 

 wherein the analysis controller also is configured to generate a control signal to one or 

more of remove the corrosion pits, repair the equipment, or de-rate operation of the equipment 

based on the one or more stresses that are determined. 

 

 

14.  The system of claim 13, wherein the analysis controller is configured to determine the 

one or more multi-dimensional characteristics of the corrosion pits as one or more of an aspect 

ratio of the corrosion pits, a depth of the corrosion pits, a width of the corrosion pits, or a 

volume of the corrosion pits. 

 

 

15.  The system of claim 13, wherein the analysis controller also is configured to determine 

a distance between two or more of the corrosion pits, wherein the analysis controller is 

configured to determine the one or more stresses based on the multi-dimensional 

characteristics of the corrosion pits and based on the distance that is determined. 

 

 

16.  The system of claim 13, wherein the one or more operational characteristics of the 

equipment also include an ambient temperature to which the equipment is exposed, a humidity 

to which the equipment is exposed, or a route over which the equipment propelled an aircraft. 
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17.  The system of claim 13, wherein the analysis controller is configured to determine the 

one or more stresses by determining a greater stress on the equipment in a location where 

two or more of the corrosion pits are closer together in the equipment than in a location where 

two or more other pits of the corrosion pits are farther apart in the equipment. 

 

 

18.  The system of claim 13, wherein the analysis controller is configured to predict growth 

of the corrosion pits based on forthcoming operational characteristics of the equipment. 

 

 

19.  The system of claim 13, wherein the one or more operational characteristics are prior 

operational characteristics of the equipment, the analysis controller also configured to 

determine one or more planned operational characteristics of the equipment for upcoming 

operation of the equipment, the analysis controller configured to predict growth of the corrosion 

pits based on one or more planned operational characteristics. 

 

 

20.  The system of claim 19, wherein the analysis controller also is configured to generate 

the control signal also based the growth of the corrosion pits that is predicted. 

 

 


