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Study on Ultrasonic Modulation Characteristics of Forged TC4 Tissue
TAI Wenbin, WU Wei, ZHANG Quanhong, WU Guanhua

(Nanchang HangKong University, Nanchang 330063, China)

Abstract: This program mainly focused on the ultrasonic signal analysis of the TC4 alloy forging, using
A1128 normal probe of single crystal(10/0.25, 10 MHz) that produced by Olympus. Forging temperature
of TC4 is between 920 ~990 °C, and forging deformation is in the range of 22% ~48% . Based on the
analysis of metallographic organization, using the statistical correlation analysis to analyze the relationship
between metallographic structure and ultrasonic signal. Research shows that the velocity of ultrasonic
longitudinal wave was determined by the percentage of primary o phase in TC4 when the forging
temperature in the range of 920 ~ 970 °C. And with the area ratio of a phase increased, the velocity
increased. The attenuation of ultrasonic longitudinal wave was determined by the grain average diameter of
primary o phase in TC4 when the forging temperature in the range of 920 ~970 °C. And with the average
diameter increased, attenuation increased. The frequency offset of secondary bottom wave was determined
by the percentage of primary o phase in TC4 when the forging temperature in the range of 920 ~970 °C.
And with the area ratio of o phase increased, the frequency offset decreased. When forging in 980 °C, the
ultrasonic parameters were determined by the degree of development of (o + ) lamellae.

Key words: TC4; forging temperature; forging deformation; longitudinal wave attenuation; longitudinal

wave frequency offset
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