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Fig. 2 Tungsten X-ray spectra at different tube voltages with different added filters ( left axis ) and the mass attenuation coefficients for erbium and
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Fig. 9 SEM and EDS-mapping images of cross-section of silica-base ceramic sample after immersion in KOH followed by ErCl, solution
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Principle and Method of X-Ray Detection Quality for Residual Core in
Hollow Turbine Blade Enhanced by Erbium K-Edge Absorption

WU Han-chang®?, LI Ling?, CAO Hong? YAO Gang’, HE Ping-ni*
(1. School of Physical Sciences, Guizhou University, Guiyang 550025, Guizhou, China; 2. Guiyang AECC Power Precision Casting Co., Ltd.,
Guiyang 550014, Guizhou, China)

Abstract:

In response to the urgent demand of the aviation manufacturing industry to improve the quality of X-ray
detection of hollow turbine blade residual cores, this paper proposed a new technology approach to enhance
the X-ray detection ability of the residual cores by utilizing the K-edge absorption of tracer elements. Through
simulation calculations and experimental validation, it was clarified that using 75-90 kVp W target X-ray
as the detection source and Er as the tracer element can fully utilize the K-edge absorption and significantly
improved the detection effect of the residual cores. In addition, an experimental study on the immersion
tagging method with practical engineering value was conducted using ErCl, as the tracer solution, and the
mechanism of KOH immersion promoting Er penetration was studied in combination with the current removal
process of residual cores. The results showed that the penetration of Er in silicon-based ceramics increased
with the increase of ErCl, solution concentration, immersion time, and immersion temperature. The pre-
immersion treatment with KOH converted the polycrystalline structure of the silicon-based ceramic into an
amorphous structure, which promoted the penetration and retention of ErCl,, resulting in a significant increase
in the penetration of Er in the ceramic. This paper provided new technical ideas and data support for the
engineering application of the residual cores tagging method based on X-ray detection.
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turbine hollow blade; residual core; X-ray detection; K-edge absorption; erbium tagging
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