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Effect of ball milling time on the microstructure and mechanical
properties of porous Ti-5Cu alloys
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Abstract: Biomedical porous Ti-5Cu alloys were prepared by mechanical ball milling and space holder
method through vacuum sintering. The metal powders ball milled with different time were analyzed by
scanning electron microscopy, X-ray diffractometer and laser particle size analyzer, and the effects of
ball milling time on the microstructure and mechanical properties of the porous Ti-5Cu alloy were in-
vestigated. The results showed that the morphology of Ti-5Cu powder became flat and its average
particle size decreased significantly after 2 h ball milling. Further increasing the milling time only
slightly reduced the average particle size of the powder. With the increase of ball milling time, the
porosity of the porous Ti-5Cu alloy with anisotropic pore structure simulating human bone gradually de-
creased, and its elastic modulus and compressive strength first increased and then decreased. At the time
point of ball milling, the elastic modulus and compressive strength of porous Ti-5Cu alloy prepared by
ball milling for 2 h achieved the highest values, which were 3.79 GPa and 89.00 MPa, respectively.
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Fig.1 XRD patterns of Ti-5Cu powders ball-milled for
different time
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Fig. 2 SEM images of Ti-SCu powders ball-milled for different time
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Fig. 3 Particle size distribution of Ti-5Cu powders ball-

milled for different time
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Fig. 4 XRD patterns of porous Ti-5Cu alloys made from
powders ball-milled for different time
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Fig. 5 Longitudinal cross-section SEM images of porous Ti-5Cu alloys made from powders ball-milled for different time
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Fig. 6 SEM image and EDX mapping of porous Ti-SCu alloy made from powders ball-milled for 2 h
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Fig. 7 Mechanical properties of porous Ti-SCu alloys
made from powders ball-milled for different time
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