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Fig. 1 Plate specimen
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Table 1 Dimensions of cracks /mm
Iﬁi E‘ 1:: 2:: 3:¢ 4# 5#
£ 2 2 2 2 2
5 0.2 0.2 0.2 0.2 0.2
% 0.2 0.4 0.6 0.9 1.2
WHES | 77775 ] ;@g%m

E2 #RrEE

Fig. 2 Schematic diagram of CR irradiations

B3 IWptailE
Fig. 3 Scene of test
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®2 FERNSH
Table 2 Main detection parameters

XGHEHL ERET T HAt
BHEKY BYEE/MA - min EF/mm B wm BOETIER OGRS BESR G SR A g VN3 4
150~200 5~25 400~1 000 100 20 6.25 0.3 MM 5 mméiti SRR

®3 EHREMNCREKRHZIM

Table 3 Influence of different tube voltages on image quality

EHLE Sy P {0 LU S B Bl s o HEx AU R N AU RS
kv IREEAR CRZGIS ) (BRI  ) (K x 5E x I8) Imm
150 19290 wil D9 2x02x0.9
160 19 658 wil D9 2x02x0.9
170 17536 W12 D10 2x02x0.6
180 17 382 W12 D9 2x02x0.6
190 16 830 wil D9 2x02x0.6
200 16 417 W10 D8 2x02x0.9

L -t L
(c) 170 kV/11 mA - min/600 mm

E4 H9ELCREIR
Fig. 4 Computed Radiography image
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Table 4 Influence of different exposure doses on image quality

i F-1y PR e R A PGS )53 e AU e NRL I IR
/mA - min JRPE(H (LG5 ) (IG5 ) (K x FE x &) /mm
5 27 555 W11 D9 2x0.2x0.9
10 21473 wil D9 2x0.2x0.9
15 17 536 W12 D10 2x0.2x0.6
20 15 659 W12 D10 2x0.2x0.6
25 13 890 W12 D10 2x0.2x0.6
x5 EEWNCREGHIZM
Table 5 Influence of different focal distances on image quality
FEIHR MGt Iy PG R B RE PG a3 ) 73 e AU e NRL I s RO
/mm / (mA - min) IREETE (FRER AL S ) (WA ) (K xTEx %) Imm
400 5 18 281 W10 D8 2x0.2x0.9
500 7.5 20 067 Wil D9 2x0.2x0.9
600 11 19 868 W12 D10 2x0.2x0.6
700 15 17 536 W12 D10 2x0.2x0.6
800 20 20 467 W12 D10 2x0.2x0.6
1000 30 21101 W12 D10 2x0.2x0.6
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Influence of Process Parameters on Image Quality of Computed
Radiography on Precision Castings

LI Yong—jun, XIAO Jun-feng, GAO Song, ZHANG Jiong, GAO Si-feng, TANG Wen-shu, NAN Qing
( Xi'an Thermal Power Research Institute Co., Ltd., Xi'an 710054, Shaanxi, China )

Abstract:

In this paper, taking the precision casting plate specimen with artificial crack defectsas the test object,
the influences of process parameters such as tube voltage, exposure dose, focal distance on the computed
radiography image quality were studied and analyzed. The results showed that the contrast sensitivity and
spatial resolution of images first increased and then decreased with the increasing of tube voltage, and first
increased and then stabilized with the increasing of exposure dose and focal distance; the average gray values
of images decreased with the increasing of tube voltage and exposure dose, and did not change obviously with
the increasing of focal distance; the minimum size of recognizable cracks first decreased and then increased
with the increasing of tube voltage, and first decreased and then stabilized with the increasing of exposure
dose and focal distance. These results will provide theoretical basis and data support for the engineering
application of computed radiography detection to precision castings.
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precision casting; computed radiography; tube voltage; exposure dose; focal distance
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