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Abstract ; It is particularly important to carry out reliable non-destructive testing and evaluation for components produced by la-
ser additive manufacturing. Internal defects of TA1S titanium alloy samples produced by laser melting deposition was detected u-
sing conventional ultrasonic and ultrasonic phased array inspection technology. The ultrasonic inspection characteristic of internal
defects of laser additive parts and the advantages of ultrasonic phased array inspection technology in additive parts are mainly
studied. The sample with lack of fusion defects was manufactured by laser melting deposition technology and comprehensive in-
spection was carried out from XYZ three directions. Results show that defects in laser additive parts have obvious directionality.
In order to ensure the reliable inspection of laser additive parts, comprehensive inspection should be carried out from XYZ three
directions. Compared with conventional ultrasonic testing, ultrasonic phased array inspection technology can greatly improve in-
spection efficiency, directly image the contour boundary of defects, and reduce the technical dependence and artificial fatigue,
which has broad application prospects for large additive parts.
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Table 1  Experimental parameters of samples fabrication by laser melting depostion

Serial Laser Scanning

Delivery Spot

Carrier gas flow/ Protective gas Oxygen Hatch

number power/W speed/(mm-s™") speed/(g-min"') diameter/mm  (mL-h™") pressure/MPa content/10™® spacing/mm
1 1200 6 5 450 0.24 <100 2
2 1200 6 5 450 0.24 <100 2.5
3 1200 6 5 450 0.24 <100 3

10’ mmi 10 mm 10 mm
———— 5 —— e

(a) Sample 1 (b) Sample 2 (c) Sample 3
2 AN[RIAf A B A e
Fig. 2 Samples produced by different hatch spacing
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