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An Assessment of the Accuracy for Digital Radiography Image
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Abstract

Film based radiography imaging technique has been applied to the non-destructive test in medical,
aircraft, and power industries contributing to the development of the industries.

However, the complex process for imaging and analysis has increasingly demanded the reformation of
the radiography test. A digital radiography imaging technologies has been com out from the demand. This
study was mainly focused on the assessment on the accuracy for the each image from digital radiography
test and film radiography test was proven to crate a better image in sensitivity than film radiography test.
In the IQI (Image quality indicator) transmission test, one or two more line can be seen in digital image
than in film image.

When applying to the boiler tube weld, film image is detectable to the 1.0mm depth flaw; and digital
image to the 0.5mm depth flaw. As a result of this study, digital radiography technology is determined to
enhance the image quality, compared to film radiography technologies
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A ez FEEY A2 (directed
digital radiography)2 Ar-Si, Ar-Se, CMOS%3}
Ze BEAY Ao s FRgts g5ske WA
° % Fig. 12 "AE Pl AxY 725 Uehlia
AUtk
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¢133-E-A (photostimulable  phosphor)
o] =¥d HYAFHimaging plate)S ZEA7IL G
Fofl AR U AZE AR ARAES oA 7}
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1S 2 SHA Fo, o] 1w PMT(photo multiplier
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2A 7]1EHY, Fig. 2 computed radiography
imaging system 722 Uehlaz Jop’.
Scintillator Detector matrix

Readout ICS

Line drivers ICS

Fig. 1 Structure of digital radiography sensor
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Fig. 2 Structure of computed radiography imaging system
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(b) High resolution monitor

Fig. 3 Digital radiography imaging system
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Table 1 Specification of digital ~radiography eng Table 2 Specification of test specimens
system
Ttem Specification specimen material size(mm)
Sensor type CMOS reheat steam pipe A335-P12 ¢710 x t 20
Sensor pixel size 80 micron superheat tube TP-347H-T11 ¢51 x t 8
Flat panel size 305 x 35 mm reheat tube 2.95CrIMo ¢6l ¢ 6
Monitor resolution 2048 x 2560
plate weldment carbon steel 10t~18t

Control PC

2GHz P4 1GB ram

312 4349
Aol AHE AFRe 3

BAARHE AMgSlgon, §3% nadd

¥l
geols 98 ALZFY] wlEe Fg 499}t

(c) Boiler tube

Fig. 4 Radiography test specimen
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Fig. 5 Image quality indicator and line pair gauge
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Fig. 7 X-ray test by conventional radiography
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Fig. 9% digital radiographyel ola HE3F WA}
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(a) Depth 0.5mm line defect

(b) Depth 2mm line defect

(c) Round defect image of Boiler tube

Fig. 8 Digital radiography test image
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a) Incomplete groove defect image

(a) Incomplete groove defect image

(b) Weld spatter defect image (b) Weld spatter defect image

..

(c) Incomplete penetration defect image (c) Incomplete penetration defect image

(d) Single gas pore defect image (d) Single gas pore defect image
Fig. 9 Digital radiography image Fig. 10 Conventional X-ray test image
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Table 3 Sensitivity of image quality indicator

digital x-ray film image

specimen thick image "
~ness line rate line rate

diameter diameter

reheat pipe |20mm | 0.20mm 1.0% 0.20mm 1.0%
Su‘:t’flrbzeat 8mm | 0.125mm | 08% | 0.16mm | 1.0%
reheat tube | 6mm | 0.125mm | 1.0% 0.16mm 1.3%
Well)(lj?;eent 10mm | 0.125mm | 1.3% | 016mm | 16%
Well)(ljerlltlint 15mm | 016mm | 11% | 020mm | 1.3%
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