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ABSTRACT: This paper aims at assessment on structure and performance of key structural components such as large complex
precision titanium alloy for airplane and to present a method to assess and analyze grain size for ZTC4 titanium alloy castings.
Through analyzing key factors such as structural complexity, solidification process, etc. in titanium alloy castings, microstruc-
ture quantitative characterization methods, including random sampling, sample preparation and sample display, sample inspec-
tion, automatic image mosaic, grain boundary description, image measurement and statistical analysis were established. The
casting thickness, rib plate, cast type and casting head position were considered as key factors needing attention in the sampling
process. Sampling principles reflecting casting properties were established. Quantitative characterization methods based on pixel
statistics were established, covering the maximum grain size, minimum size, average size, and grain irregularity. This method
can truly, accurately and quantitatively reflect microstructure characteristics of titanium alloy castings and provide basic data
support for comprehensive evaluation of titanium alloy castings.
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