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Experiment of Micro-milling of Additive Manufactured Titanium Alloy
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Abstract: Titanium alloy parts prepared by additive manufacturing (AM) technology have a wide range of
applications in the aerospace field. For the precision parts of AM titanium alloy, post-processing such as
milling and polishing are essential processes. The polycrystalline diamond (PCD) micro end mill is used to
carry out micro-milling experiments on forged titanium alloy and titanium alloys prepared by selective laser
melting (SL.LM) technology without heat treatment and after heat treatment. The micro-milling properties of
titanium alloy materials prepared by three different manufacturing processes are studied. The results show that
the milling force of SLLM-heat-treated titanium alloy is the highest, which is related to the highest hardness of
the material. In micro-milling, the size of top-burrs on the up-milling side is larger than that on the
down-milling side for all materials. Among the titanium alloy materials, SLM-titanium alloy generated the
smallest top-burr width, which is related to its poor plasticity. The surface quality of SI.M-heat-treated
titanium alloy is the best, which is not only related to the hardness and plasticity of the material, but also
affected by the porosity of the material.
Key words: forged titanium alloy; selective laser melting (SLM)-titanium alloy; selective laser melting
(SLM )-heat-treated titanium alloy; micro-milling properties; polycrystalline diamond (PCD)
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Table 1 Mechanical properties of titanium alloys pre-

pared by different manufacturing processes
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(b) Experimental setup
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Fig.2 Micro-milling experiment
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Table 2 Micro-milling parameters
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(b) Variation of three-component milling force
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Fig.4 Milling forces of three kinds of titanium alloy materials vary with feed per tooth



% 31 WAt L 45 < 301 T 36 K5 < 0 OB M T 461

SLM |SLM-# b3 i | SLM |SLM-#ukbz i SLM [SLM-FAKbEE
5 10 15 20
BEHIlRHa, / im
(a) Variation of three-component milling force
52

50F —=— gﬁiﬁ
481 L I M /
o 46F /
= 44}
40} { /i
3‘3 38F /g/
361
34} i/

32

4 6 8 10 12 14 16 18 20 22
YMIVRIEa, / pm
(b) Variation of milling force
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Fig.5 Milling forces of three kinds of titanium alloy materials vary with milling depth
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