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Abstract

The TC4 titanium alloy was formed by SLM technology. The density of the 3D printing specimen optimized based on the Double
Doelhert design matrix optimization reached 99.9%. The parameters for optimal printing are: layer thickness 30um, laser power is
310W, scanning speed is 1200mm/s, scanning spacing is 0.1mm, and wind field value is 24. Due to the high laser energy density and
high scanning speed during the laser selective melting process, the laser selective melting structure is a fine martensite structure that
solidifies nearly rapidly. The relationship between heat treatment systems and mechanical properties was studied. It indicated that the
HIP and long-term annealing process can obtain a high-strength and high-toughness 3D printed titanium alloy, which can fully meet
the technical indicators of forgings and can be widely used in the printing of aircraft engine parts.
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1 350 1400 0.12
2 380 1400 0.12
3 365 1750 0.12
4 335 1750 0.12
5 320 1400 0.12
6 335 1050 0.12
7 365 1050 0.12
8 365 1516.801386 0.14
9 335 1516.801386 0.14
10 350 1166.801386 0.14
11 365 1283.198614 0.1
12 335 1283.198614 0.1
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14 330 1200 0.1
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18 310 1200 0.1
19 320 950 0.1
20 340 950 0.1
21 340 1283.429561 0.12
22 320 1283.429561 0.12
23 330 1033.429561 0.12
24 340 1116.570439 0.08
25 320 1116.570439 0.08
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