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• A nondestructive testing method that uses X-rays to capture multiple images at 

different angles, which are then processed to create a 3D rendering of the 

object under test.

• Projections are captured at fractions of a degree intervals while part rotates 

360 degrees.

• Software applies a Filtered Back Projection (FBP) algorithm for reconstruction 

of projections.

• System composed of 3 major systems.

• X-Ray Tube Heads

• Manipulator

• Digital Detector Array (DDA)

What is Computed Tomography?
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The System

X-Ray Tubes DDA/CLDA Manipulator
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Detectability

• Many parameters can impact 

quality of a CT scan.

• Detectability can be simplified 

into four parameters to 

monitor.

• Resolution

• Unsharpness

• Contrast

• Noise
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• Turbine Blade

• Additively Manufactured

• Minimum Flaw Sizes

• Pores and Cracks

• Manufacturing Tolerances

• Nominal to Actual

• Clear Channels

The Sample
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Representative Quality Indicator

• Representative Quality Indicator (RQI) – a 
real part, or a fabrication of similar 
geometry in radiologically similar material 
to a real part, that has features of known 
characteristics that represent those 
features of interest for which the parts to 
be purchased are being examined (E1817).

• The idea of an RQI is to take a known good 
part and create defects of the size that are 
of concern and introduce them into areas 
that would be most problematic.

• It is also good practice to place these 
defects in areas that are most difficult to 
image due to density and scatter.  
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• Digital Twin Software to simulate the inspection.

• Ability to imbed flaws of known sizes

• Analysis of signal-to-noise ratio and contrast-to-

noise ratio.

Simulation
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Scan Data
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Stability Monitoring

• Cylinder Phantom that is a right 

circular cylinder of uniform 

material.

• Should take up at least 80% of 

the detector height.

• Results Given

• Modulation Transfer 

Function (MTF)

• Contrast Discrimination 

Function (CDF)
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Questions?

Kyle Stoll

763.453.3191

kyle.stoll@nikon.com
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