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Mechanical properties of powder compact forged and
powder compact extruded titanium
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Abstract: High density titanium samples were prepared by rapid powder compact forging and powder compact extruding

! at room temperature. The

respectively, and their tensile properties were investigated under strain rate of 1X10™* s
microstructure, fracture surface and morphology of the longitudinal section near fracture surface of the tensile test
samples were observed by optical microscope and scanning electron microscope. The results show that both powder
compact forged titanium and powder compact extruded titanium have very high tensile strength due to o lamella structure
and high oxygen content. The fracture surface analysis of the forged titanium and extruded titanium specimens shows that
their fracture modes belong to ductile fracture. No obvious cavities caused by separation of powder particles were
observed under strain rate of 1X 10 * s, indicating that the samples prepared by powder compact forging or powder

compact extrusion have a very good consolidation state in a very short consolidation time.
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Fig. 1 Microstructure of powder compact forged Ti
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Fig. 2 Microstructure of powder compact extruded Ti
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Fig. 3 True stress—true strain curves of powder compact

forged and powder compact extruded Ti specimens
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Fig. 4 Fractographs of tensile specimens cut from powder conact forged Ti ((a), (b)) and powder compact extruded Ti ((c), (d)
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Fig. 5 SEM micrographs of longitudinal sections of tensile specimens below fracture surfaces: (a) Powder compact forged Ti;

(b) Powder compact extruded Ti
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