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Digital imaging and its data quick acquisition in high quality X-ray testing
CHENG Yao-yu'? ,HU Yan' ,HAN Yan',ZHU Mingwu?

(1. Department 7 of North China Institute of Technology, Taiyuan 030051, China;
2. Machinery Institute of Nanjing University of Science and Technology, Nanjing 210014, China)

Abgtract : X-ray digita imaging testing technology isa new method of nondestructive testing. Non-film rea
time digita radiography , which has high &ficiency and low cost , especiadly the characteristics of digital
image exchangeability and storage convenience , has become the development direction. The commonly used
system conssting of a X-ray image intengfier , a video camera, an image acquistion card and a computer
has the disadvantage of low imaging quality and only being used at low X -ray energy. By repetitive i nvesti-
gating and testing , a high gpatia reslution and high contrast sendtivity system based on crystal scintillation
and scientific CCD camera has been developed , which can be used both at low energy and high energy. This
paper introduces the congtitution of the system, including the scientific grade CCD camera which must be
refrigerated , an output sgna pre-processng circuit of CCD , A/ D circuit , and quick data acquistion circuits
usng the EPP mode of computer and oftwares. An duminium casting (150mm) image obtained by the
system at accelerator high energy X-ray isoffered. The experimenta results show the system has merits of
adapting awider X-ray energy range and i maging quality better than the syssem based on an image i ntengfi-
er and a video camera(i maging time longer than the latter) . The spatia resolution of the system isover 3lp/
mm , the contrast senstivity , when the thicknessof the object to be ingpected exceeds 50mm equivaled steel
thickness, is below 1 %.

Key words: X-ray imaging; scientific grade CCD camera; enhance parald port; quick data acquidtion at
long distance; recovery noise; atia reslution; contrastive sngtivity
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