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Effects of Laser Forming on Microstructure of TB18 Titanium Alloy
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3.School of Materials Science and Engineering, Nanchang Hangkong University)

Abstract: Laser solid forming of TB18 titanium alloy was carried out by BLT-C1000 SLM additive manufacturing
equipment, The effects of laser power, scanning speed and powder feeding amounts on the microstructure and
morphology characteristics of single channel deposition layer and block were investigated by three-factor and
three-level orthogonal test method, and the forming parameters were optimized. The results indicate that the sin-
gle channel deposition layer is characterized by columnar grain, and the width to height ratio is increased with the
increase of scanning speed and laser power and the decrease of powder feeding amount, of which the influence de-
gree is in the sequence of scanning speed™>laser power>powder feeding amounts. The microstructure of the block
is characterized by two-state. With the increase of scanning speed, the microstructure of the alloy is transformed
from the two-state microstructure with distinct « 8 phase to that with uniform distribution of secondary a phase
in the f matrix. In order to obtain desirable microstructure, the optimal parameters of forming process is scanning
speed of 800~1 000 mm/min, laser power of 3.0~3.5 kW and powder feeding rate of 25~30 g/min.
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Tab.1 Chemical composition of TB18 titanium alloy %
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Tab.2 Process parameters of laser forming single-pass

cladding layer
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1 800 3.0 25 30
2 800 3.5 30 30
3 800 3.8 35 30
4 1 000 3.0 30 30
5 1 000 3.5 35 30
6 1 000 3.8 25 30
7 1200 3.0 35 30
8 1200 3.5 25 30
9 1200 3.8 30 30
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Fig.1 The cross section microstructure of single pass
single-layer sedimentary layer by laser forming as well

as labeling method for width and height
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Fig.2 Microstructure of single-pass sedimentary layer of TB18 titanium alloy by laser block forming
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Tab.3 Dimension data of single pass single-layer sedimentary

layer of laser formed TB18 titanium alloy

e Hfﬁﬁ;?{‘/ WOt Ji*ﬁ}i/ PG BRER e
(mm * min~') #F/kW (gemin~!") E/um E/ym 24

1 800 3.0 25 5979 1387 4.31
2 800 3.5 30 6611 1419 4.66
3 800 3.8 35 5089 769 6.62
4 1 000 3.0 25 5694 943 6.04
5 1 000 3.5 30 5903 822 7.18
6 1 000 3.8 35 6 220 1108 5.61
7 1 200 3.0 25 4977 747 6.66
8 1 200 3.5 30 5 360 844 6.35
9 1 200 3.8 35 5 867 754 7.78
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Tab.4 Range analysis of single pass sedimentary
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Fig.3 Macro morphologies of TB18 titanium alloy by laser block forming under various technological parameters
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Fig.4 Microstructure of TBI18 titanium alloy by laser block forming under various technological parameters
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