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Influence of rare earth La-Y on microstructure and
mechanical properties of nano-powder 90W-Ni-Fe alloy

MA Yun-zhu, LIU Weng-sheng, FAN Jing-lian, HUANG Bai-yun

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

Abstract: Using nano-sized 90W-7Ni-3Fe composite powder synthesized by spray drying-H, reduction method as raw
material, the effects of La-Y content on sintering characteristic for specimens were studied. Fracture morphology and W
crystal sizes were measured by SEM and optical metallography, respectively. And the relative density, tensile strength and
elongation of sintering specimens were also measured and analyzed. The results show that the emergence of cavities and
bubbles in sintering specimens leads to lower mechanical properties after liquid phase sintering when no La-Y is added.
When 0.4% La-Y is added, the relative density, tensile strength and elongation of the alloy are 99.4%, 983.5MPa and
15.2%, respectively. When the La-Y content is 0.4%, the middle phase W3 Nis¢1Fe1.07Y205:L825270, (molar ratio)
forms at interface, which restrains the diffusion of W atom in matrix phase and prevents W crystal from growing up, and
the average W crystal size decreases from 20—25 um to 12—15 pm.
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Fig.1 Variations of mechanical properties of samples with

different content of La-Y
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Fig.2 Morphologies of sintering specimens without La-Y
(b) Surface

addition: (a) Fracture morphology(SEM);

morphology; (c) Optical morphology
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Fig.3  Microstructure models of sintering specimens:

(a) Partial model; (b) Enlarging model
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Fig.4  Fracture morphologies of samples with different
content of La-Y: (2)0.4% La-Y; (b)0.8% La-Y
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Fig.5 XRD patterns of reduced powder with different content
of La-Y: (a) Without La-Y; (b) 0.4% La-Y
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Fig.6 Three-layer microstructure models of sintering specimen:

(a) Partial model; (b) Enlarging model
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Fig.8 Microstructures of samples with different contents of

La-Y: (a) Without La-Y; (b) 0.4% La-Y
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