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Table 1 Geometric parameters of micro-units

Structure  Porosity/ L/ H/ 019 D/ d/
type % mm mm mm mm
85 2.62 1.57 - 1.84 0.3815
Chiral 75 2.62 1.57 - 1.84 0.5152
65 2.62 1.57 - 1.84 0.6358
85 2.62 157 70 - 0.3736
Auxetic 75 2.62 157 70 - 0.5008
65 2.62 157 70 - 0.6135
85 2.62 157 60 - 0.3762
Polygon 75 2.62 1.57 60 - 0.5126
65 2.62 157 60 - 0.6410

4 MR
Fig.4 Morphology of powder
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Table 2 Chemical composition of Ti6Al4V alloy (w/%)

Al \Y Fe Y C 0] N H Ti

6.13 3.95 0.12 <0.005 0.006 0.065 0.012 0.005 Bal.
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Table 3 SLM molding result statistics

Structure type D519 porosity,  Measured  Deviation/
P4/% porosity, Pr/% %
85 76.7 8.3
Chiral 75 70.2 4.8
65 61.4 3.6
85 76.4 8.6
Auxetic 75 70 5
85 77.1 79
Polygon 75 70.7 4.3
65 61.8 3.2
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Study on Mechanical Property Matching of TC4 Titanium Alloy Negative Poisson’s
Ratio Artificial Bone Microstructure

Ye Jianhua®®, Li Dongyu?, Lin Jia?, Zeng Shoujin®, Wei Tieping®, Xu Mingsan*
(1. School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China)
(2. The Affiliated People’s Hospital of Fujian University of Traditional Chinese Medicine, Fuzhou 350004, China)
(3. School of Mechanical Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: Some samples of titanium alloy negative Poisson’s ratio pore structure implants with different deformation mechanisms and
porosities were fabricated by selective laser melting (SLM), and microscopic material characterization was performed, and
manufacturability evaluation was completed. Through the test of mechanical properties, the related mechanical datas were obtained, which
reveal the influence of cellular structure types and structural parameters on mechanical properties such as strength and elastic modulus by
compression tests, and evaluate the matching degree of different structures with mechanical properties of human bone. The results show
that each structure has high manufacturability, and the forming quality is related to the structural characteristics and porosity. The
mechanical performance of negative Poisson’s ratio structure highly depends on the structure design and porosity. The designed negative
Poisson’s ratio structure can reduce the elastic modulus of solid metal to a range close to that of human bones by changing the diameter of
the struts, which is expected to further achieve a wide-span regulation of the mechanical properties of the implant by adjusting the
structural parameters.
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