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Multi-functionalization of biomedical Zr-based alloys by combining additive
manufacturing with plastic deformation

Nomura, Naoyuki

12,200,000

MRI
r

Zr

MRI1

In this stud¥, we tried to develop low magnetic Zr-based alloy suppressing
MRI artifacts with low Young’ s modulus by powder bed fusion and plastic deformation. The Zr alloy
builds were fabricated with various building parameters. The amount of porosity in the builds
depended on the energy density calculated using building parameters. Also, crystallographically
oriented and randomly oriented build were obtained. The Young’ s modulus of both the builds varied
during cyclic tensile test. This behavior may be attributed to deformation-induced phase
transformation. Therefore, we demonstrated the possibility of controling Young' s modulus for Zr
alloy build by applying plastic deformation.
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Fig. 1 SEM image of gas-atomized

Zr-Nb-Sn alloy powders.
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Fig. 2 Appearance of L-PBFed
Zr-Nb-Sn alloy builds.
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Fig. 3 SEM image of L-PBFed
Zr-Nb-Sn alloy build (A-0° ).
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Fig. 4 X-ray diffraction patterns of
L-PBFed Zr-Nb-Sn alloy builds.
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