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Effect of temperature and pressure in the spark plasma sintering process on the relative
density, microstructure, and mechanical properties of commercially pure titanium

P. Palmeh Department of Materials Engineering, Faculty of Mechanical Engineering, University of Tabriz, Tabriz, Iran
A. Rasooli Department of Materials Engineering, Faculty of Mechanical Engineering, University of Tabriz, Tabriz, Iran
Abstract

The fabrication of commercially pure (CP) titanium is important due to its low density, high strength, and excellent corrosion
resistance, making it suitable for industrial and biomedical applications. Spark plasma sintering (SPS) offers an effective technique
for producing CP-Ti with optimized microstructure and mechanical properties. This study investigates the influence of sintering
temperature and pressure on the relative density, microstructure, tensile, and bending properties of CP-Ti. Samples were fabricated
using SPS under pressures ranging from 5 to 70 MPa at temperatures between 1050 °C and 1250 °C. The results demonstrated that
relative density has a dominant effect on mechanical performance. The sample sintered at 30 MPa and 1150 °C exhibited the highest
values of relative density (99.67%), hardness (HV 30 293), tensile strength (762 MPa), and flexural strength (1332 MPa). However,
increasing pressure or temperature beyond certain values did not significantly improve these properties. Overall, the study highlights
the critical role of process parameters in tailoring the final properties of CP-Ti and indicates that optimal mechanical performance
can be achieved without extreme sintering conditions.

Keywords: Commercially pure titanium, Spark plasma sintering, Relative density, Microstructure, Mechanical performance.
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