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Effects of Co addition on microstructure and properties of
tungsten-based alloys by solid-solution and water-quenching

MA Yun-zhu, LIU Wen-sheng, HE Ping-hua

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The effects of Co addition on microstructure and mechanical properties of 93W-Ni-Fe alloy treated by
solid-solution and water-quenching were investigated. The procedure, which was 2 h solid-solution at 1 280  and
quickly quenching in water for samples sintered at 1 490  for 90 min, was performed. Optical microscope(OM),
scanning electricity microscope (SEM) and EDAX energy spectrum were used to characterize the microstructure and
compositions of the alloys, respectively. The strength and elongation of alloys were tested with quasi-static tensile
testing machine, and the relative densities of the alloys were evaluated by using the Archimedes water immersion
method. The results indicate that, when Co addition is in the range of 0—0.9%(mass fraction), with the increase of Co
content, the tensile strength, elongation and relative density of 93W-Ni-Fe alloys treated by solid-solution and
water-quenching increase from 1 039 MPa, 18.3% and 99.3% without Co addition to 1 085.5 MPa, 26.5% and 99.4%
with 0.9%Co addition, respectively. Meanwhile, the mechanical properties are enhanced with some Co additions
because of increasing the transcrystalline fracture and ductile tearing of the matrix in the solid-solution and
water-quenching alloy. When the Co content exceeds 0.9%, the mechanical properties of 93W-Ni-Fe alloy treated by
solid-solution and quenching are reduced, so the tensile strength and elongation of alloys reduce to 1 039.5 MPa and
24.6%, respectively with 1.5%Co addition.
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