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ABSTRACT
This article describes the design and analysis of a deformable spinal cage, its coating with
titanium nitride (TiN), and its biocompatibility testing. We designed the deformable spinal cage
through an irreversible mechanism and explored its mechanical behavior through ANSY'S simulation
analysis. Additionally, we used vacuum coating technology to coat titanium alloys with TiN, thus
enhancing the biocompatibility of 3D-printed titanium alloys, which can create a porous surface that

can be used in spinal fusion devices. The safety of the deformable vertebral fusion device was verified
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through ANSYS mechanical analysis. ANSYS simulation analysis revealed that the deformable spinal

cage could bear a maximum stress of 110.86 MPa, which was lower than its failure strength of 254.78

MPa, demonstrating the structure’s safety. The accuracy of the ANSYS analysis was confirmed by

comparing the simulated values with the experimental values for the spinal cage entity in a

compression test.

Key Words: Deformable, spinal fusion cage, irreversible, mechanism design, mechanical analysis,

compression test
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