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•Advances in Radiography
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QAW Delaware – RT Presentation

2018
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Radiographic Testing Basic Concepts
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Radiographic Testing Basic Concepts
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Radiographic Testing Advantages

� Generally Portable

� Surface and subsurface capabilities

� Sensitive to certain defects

� Permanent record

� Clean

� Carbon, stainless, aluminum
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Radiographic Testing Advantages

� Expensive

o equipment, consumables, training, time, 
maintenance, regulations

� Usually an overnight process

� Dangerous

o technicians and surrounding personnel

� 2-man crew

� Defect orientation is critical
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Basic Steps for Film-Type RT

2018
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Basic Steps – Digital Radiography

2018
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This is what we don’t need!
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This stays the same.
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Digital Radiography Advantages

1. Exposure time reduced to as much as 5%

a. Allows the use of X-ray vs Isotope

b. Saves X-ray tube for overheating and wear

c. X-ray has greater sensitivity than isotope

d. Safer

2. No Film, developing or chemicals

3. Unlimited storage

4. Immediate review

5. Transfer Electronically to owner

6. Storage remains at top quality
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FHWA Research
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• Objective to determine how PAUT compares to 
conventional Radiographic (RT) and Ultrasonic (UT) testing 
and consider whether PAUT is a viable solution to 
substitute or possibly replace conventional RT and UT in 
Bridge Fabrication Inspection

Florida DOT
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• Performed Phased Array Ultrasonic Testing (PAUT) of 
steel bridge welds – normal Complete Joint 
Penetration (CJP) welds for webs and flanges – not T 
and corner joints

Florida DOT
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• Evaluated cost comparisons of RT and PAUT

- Equipment costs were shown for Isotope Radiography     (IR-192) 
and film.  Therefore annual costs were considerably higher if 
done in house.  If performed by outside vendors much closer to 
being equal.

- In addition other RT costs related to Radiation Safety were 
noted. 

Florida DOT
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• Utilized traditional PAUT equipment (Olympus Omni Scan) for the 
evaluations - 5mhz 32 elements & 64 elements (code allows 1-
6mhz)

• Testing done in accordance with AWS D1.5 Annex K.  Discussion of 
development of a different calibration block.

• 303 Scans of weldments at 2 FDOT fabricators – all productions 
welds - 4% rejection rate.   RT – Rejected 8%     UT 1%  

Florida DOT
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• PAUT Satisfactory – more efficient, cost-effective portable and a 
safe alternative to RT.

Conclusion
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• Recent Phased Array Equipment & Technology
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• FMC/TFM in standard and high resolution 

up to 1M points (1024x1024 pixels)

• New Bipolar pulsers deliver 150Vpp

• Raw A-Scan data saving 

• Time Reversal option
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Under standing FMC  
• Full Matrix Capture (FMC) technique captures and records all A-Scan signals from every 

transmitter-receiver pair

• With raw A-scan signals stored, it is possible to generate UT imaging for any given focal law / 
beam (aperture, angle, focus depth) or use for improved algorithms (e.g. TFM) through post 
processing
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FMC + Data Reconstruction process
• Delay laws are generated, but not used during data collection

• Each element in the probe is pulsed and A-Scans for each 
pulser/receiver combination are digitized

• FMC data can be processed in the instrument or transferred to host 
computer 

• FMC data can be processed as:

- Standard focal law to reconstruct (standard phased array)

- TFM focal law to reconstruct TFM frame

- Using other innovative algorithms… 
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TFM – Frame LW

Total Focusing Method (TFM)
• A delay law is created for every 

pixel in the TFM frame

• For every pixel, A-Scan data is 
summed using a focal law

→Every pixel has a perfectly focused 
dedicated focal 
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•Conclusions

Virginia Department of Transportation



• There have been major improvements in both UT (PAUT) and RT 
(Digital Radiography)

• Very specific research is being conducted on PAUT

• Digital radiography appears much superior to isotope and film 
radiography – (safety, cost, environmental, etc.)

• There is a code now for PAUT – AWS D1.5 (2015) Annex K

• Some states are actually utilizing PAUT and Digital RT

• Where do we want to go from here?

Conclusions
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Questions/Comments
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