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Technique for Predicting Ultrasonic Detectability in Process Designing of
Titanium Alloy Forgings
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Yoshinori ITO Dr. Hiroyuki TAKAMATSU  Keiji KINOSHITA

Critical rotating parts such as aircraft engine disks require high reliability and therefore are subjected
to ultrasonic testing. Titanium alloy forgings, however, are known to generate backscattering signals
that are attributable to their microstructure, which hinders the detection of the signals from defects.
In order to provide titanium alloy forgings with excellent ultrasonic flaw detectability, Kobe Steel is
developing a technique for predicting the backscattering signals attributable to the microstructure of the
forgings deformed in 8 region. A study was conducted to correlate the ultrasonic signals generated from
microstructures of f-forged titanium alloys, and a verification was made by FEM analysis. The results
indicate that the colony-microstructure, aggregates of primary o -platelets, provokes the backscattering
of ultrasonic waves. It has been revealed that the prediction using a microstructural model based on
the shape and thickness of [3-grains tends to agree well with the experimental results. The findings are
applicable to the process design of titanium alloy forgings with excellent flaw detectability.
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Fig.2 Optical microstructures of Ti-6246 specimens deformed
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Fig.3 Higher magnified optical microstructures of Ti-6246
specimens deformed above [ transus (reduction in height of
(a) 33% and (b) 67%)
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Fig. 5 RMS signal profiles of ultrasonic inspections at frequency of
5 MHz (reduction in height of (a) 0%, (b) 33%, (c) 50%, (d)
67%, (e) 83%)
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Fig.10 Influence of mean boundary distance on average noise levels
predicted at frequencies of 5 MHz, 10MHz and 15MHz
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Fig.11 Concept of process design for titanium forgings with
excellent flaw detectability
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