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ABSTRACT

This study developed a spinal fusion cage with a bidirectional expandable design and evaluated the
effect of heat treatment on the flexural strength of three-dimensional (3D)—printed porous titanium alloy
specimens. The cage was designed in SolidWorks and fabricated in a computer numerical control
machine. Tests were conducted to evaluate the fluency of the cage. The experimental results indicated
that the cage height can be increased by 25% and the width can be increased by 17%. Structural analysis
in Ansys revealed that the cage can withstand 400 N. In addition, 3D-printed porous titanium alloy
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specimens were fabricated for use in heat treatment experiments that used three-point bending.

According to the experimental results, the displacements of the test piece heated to 500 °C were 1.539

and 1.738 mm. Structural analysis results indicated that heat treatment increased the Young’s modulus

and flexural strength of the test pieces.
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