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Fig. 1 Block diagram of film radiography and digital radiography systems
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Table 1 Film system grading parameters in GB/T 19348.1

JBeF 248 RREE  R/MBSERURIELE ROURLEE
%% D=2.0 D=4.0 (Gloy) (op)
C1l 45 45 300 0.018
C2 4.3 7.4 230 0.020
C3 4.1 6.8 180 0.023
C4 4.1 6.8 150 0.028
C5 3.8 6.4 120 0.032
C6 35 5.0 100 0.039

. I —HBEIRFLCNR =Gl o b;

F2 RAS5RNZIEDODARFES R

IA—IRFEELSNR =0 50

Table 2 Film and detector DDA system grading

e/ RE T RO
MR RGA9 RIE L (GNRy) (SNRy) DDA}
D=2.0 D=2.0
c1 300 130 D1
c2 230 117 D2
c3 180 78 D3
c4 150 65 D4
c5 120 52 D5
C6 100 43 D6
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Table 3 Aluminiun alloy film system categories and metal
sensitized screens
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OERRETKY BG4 R S /mm R eRN
A B
GRS 5
<150

<0.03; Jiht=<0.15
>150~250 #55F (HiJ5 ) 0.02~0.15
>250~500 4B (HiJE) 0.1~0.2

C5 C3

R4 BESHEBFBGEGR/NSNR,
Table 4 Aluminiun alloy digital radiography image
minimum SNR,

kg HR/NSNRy
kv A% B2
<150 70 120
> 150 ~ 250 70 100
> 250 ~ 500 70 100
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Fig. 2 Film radiography
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Fig. 3 Microfocus digital radiography automatic detection
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Table 5 Sensitivity, spatial resolution and normalized signal-to-noise ratio of film radiography
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Table 6 Sensitivity, spatial resolution and normalized signal-to-noise ratio of digital radiography
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Fig. 4 Detection images of film radiography and digital radiography
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Fig. 5 Defect detection images of film radiography and digital radiography
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Microfocus Digital Radiography Automatic Detection Technology for
Z1.205A Alloy Tube Castings

LI Xing—jie, SONG Zhao-wei, YU Han, SUN Chun-gui, CHEN Liang
( Shenyang Research Institute of Foundry Co., Ltd., State Key Laboratory of Light Alloy Foundry Technology for High-End
Equipment, Shenyang 110022, Liaoning, China )

Abstract:

The detection for the defects of ZL205A alloy tube castings usually adopts conventional film radiography,
which exposes some problems such as high material cost and lower detection efficiency. In the present
study, the microfocus digital radiography automatic detection technique was utilized, a comparison with
the film method was carried out, and their defect images are also presented, to verify that the microfocus
digital radiography automatic detection method has equivalence property with the film radiography and can
completely replace traditional film radiography. Our experimental results demonstrate that the microfocus
digital radiography automatic detection method can significantly improve the detection efficiency, weaken the
work intensity of detection workers and reduce material cost.

Key words:
ZL205A alloy tube castings; microfocus digital radiography; sensitivity; spatial resolution; normalized signal-
to-noise ratio
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