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What is claimed is: 

 

1. A method comprising: receiving three-dimensional (3D) measurement data based on a 

measurement of a first used component of a particular component type; performing a comparison 

of the 3D measurement data to in-service tolerances associated with the particular component 5 

type, the in-service tolerances determined based on a measurement of at least a second used 

component of the particular component type and an evaluation of structural characteristics of the 

second used component; and generating, based on the comparison, an output indicating whether 

the first used component is acceptable for reuse. 

 10 

2. The method of claim 1, wherein the evaluation comprises a result of a simulated structural 

analysis of a 3D model of the second used component, a non-destructive test of the second used 

component, or a destructive test of the second used component. 

 

3. The method of claim 1, wherein the structural characteristics comprise a load rating and a 15 

fatigue rating. 

 

4. The method of claim 1, wherein, when the output indicates that the first used component is 

acceptable for reuse, the first used component is installed on a platform. 

 20 

5. The method of claim 4, wherein the platform comprises an aircraft. 

 

6. The method of claim 4, wherein the platform comprises a spacecraft, a ship, a building, a 

bridge, an oil rig, a power plant, or a chemical plant. 

 25 

7. The method of claim 1, further comprising, when the output indicates that first used 

component is not acceptable for reuse, sending the 3D measurement data to a structural analysis 

device to perform a second evaluation of structural characteristics of the first used component 

based on the 3D measurement data. 

 30 
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8. The method of claim 1, further comprising, when the output indicates that first used 

component is not acceptable for reuse, performing a second evaluation of structural 

characteristics of the first used component. 

 

9. The method of claim 8, wherein performing the second evaluation comprises: performing a 5 

finite element analysis to determine a load rating and a fatigue rating; performing a second 

comparison of the load rating and the fatigue rating to a load threshold and a fatigue threshold; 

and outputting a result of the second comparison. 

 

10. The method of claim 1, further comprising generating, based on a second evaluation of 10 

structural characteristics of the first used component, a second output indicating that the first 

used component is acceptable for reuse. 

 

11. The method of claim 10, further comprising sending update data to a database, wherein the 

update data causes the database to update the in-service tolerances based on the second 15 

evaluation, the 3D measurement data, or both. 

 

12. The method of claim 1, further comprising displaying, based on a second evaluation of 

structural characteristics of the first used component, a second output indicating that the first 

used component is to be repaired. 20 

 

13. The method of claim 1, wherein the output further indicates that the first used component is 

to be repaired. 

 

14. The method of claim 1, wherein the evaluation of the second component is performed based 25 

on determining that second 3D measurement data exceeds a particular as-designed tolerance of 

as-designed tolerances, and wherein one or more particular in-service tolerances of the in-service 

tolerances are determined based on a simulation of a 3D model of the second component 

satisfying a load threshold and a fatigue threshold. 

 30 
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15. A system comprising: a three-dimensional measuring device configured to generate three-

dimensional (3D) measurement data based on a measuring a first used component of a particular 

component type; and a computing device configured to: perform a comparison of the 3D 

measurement data to in-service tolerances associated with the particular component type, the in-

service tolerances determined based on measurement of at least a second used component of the 5 

particular component type and evaluation of structural characteristics of the second used 

component; and generate, based on the comparison, an output indicating whether the first used 

component is acceptable for reuse. 

 

16. The system of claim 15, further comprising a network interface configured to: transmit the 10 

3D measurement data, a 3D model generated based on the 3D measurement data, or both, to a 

remote device; and receive the in-service tolerances, in-service tolerance updates, or both from a 

database, wherein the measurement device comprises a laser measurement device, an optical 

measurement device, or a contact based measurement device. 

 15 

17. The system of claim 15, further comprising a database configured to store the in-service 

tolerances. 

 

18. A non-transitory processor-readable medium storing processor-executable instructions that, 

when executed by a processor, cause the processor to: receive three-dimensional (3D) 20 

measurement data based on a measurement of a first used component of a particular component 

type; perform a comparison of the 3D measurement data to in-service tolerances associated with 

the particular component type, the in-service tolerances determined based on measurement of at 

least a second used component of the particular component type and evaluation of structural 

characteristics of the second used component; and generate, based on the comparison, an output 25 

indicating whether the first used component is acceptable for reuse. 

 

19. The non-transitory processor-readable medium of claim 18, wherein the in-service tolerances 

comprise length tolerances, width tolerances, height tolerances, area tolerances, volume 

tolerances, or a combination thereof. 30 
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20. The non-transitory processor-readable medium of claim 18, wherein the first used component 

has wear causing variance from an as-designed component. 
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