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Abstract Laser solid forming (LSF) TC4 alloys and forging TC4 titanium alloy are studied. LSF-TC4 alloys
are processed by different heat treatments to get different heat treatment microstructures. In order to figure
out the relationship between ultrasonic parameters and microstructures, ultrasonic nondestructive testing is
taken on these alloys to get ultrasonic longitudinal wave velocity and attenuation coefficient. The results show
that samples with different microstructures have different velocities and attenuation coefficients. Compared
with longitudinal wave velocity, attenuation coefficient is more sensitive to the change of microstructure of
laser solid forming alloys.
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Table 1 Parameters of laser solid forming of TC4 alloy

Laser Scanning Increment Laser spot Powder feeding Carrier gas Overlap
power /kW speed /(mm/s) of Z /mm diameter /mm rate /(r/min) flow /(L/h) ratio /%
7~8 10~15 0.8~1.5 6 15~30 800~1000 40~50
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Table 2 Results of ultrasonic longitudinal wave velocity and attenuation coefficient of TC4 alloy

Sample status Longitudinal wave velocity /(m/s) Attenuation coefficient
LSF+solution aging 6104 0.102
As—deposited 6125 0.090
LSF+annealing 6130 0.088
Forging 6146 0.084
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Fig.1 Microstructure of TC4 alloy. (a) Solution aging treatment; (b) as—deposited; (c) annealing treatment; (d) forging
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