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Influence of rare earth Y on sintering properties of
nano powder 90W-7Nr3Fe alloy

MA Yun-zhu, HUANG Baryun, XIONG Xiang
(State Key Laboratory of Powder Metallurgy,
Central South University, Changsha 410083, China)

Abstract: Nanosized 90W-7Nt3Fe composite powder synthesized by spray drying-H: reduction method was used
as raw material. Effects of sintering characteristics for specimens were studied by adding different contents of Y.
Fracture morphology and W crystal sizes were measured by scanning electron microscopy and optical microscopy, re-
spectively. Relative density, tensile strength and elongation of sintering specimens were also measured and analyzed.
The results show that the emergence of cavities and vapour inner sintering specimens leads to low mechanical proper-
ties during liquid phase sintering with no addition of Y. Cavities and vapour in sintering specimens disappear when
adding some Y. When the Y addition is 0. 4% ~ 0.6% , the relative density, tensile strength and elongation of alloy
are 99.6%, 1080 MPa, 17.6%, respectively. Average W crystal size decreases from 20 =25 Hm to 10 = 12 Bm by
adding 0.4% Y, and the W crystal morphology is nearly spherical or polyhedron. The higher the rare earth addition
is, the bigger influence on W crystal morphology is. Middle phase Wi3.07Ni2.96 Fer.52 Y2365 0 (mole ratio) appears at
interface when rare earth Y is added, which decreases the diffuse of W atom in matrix phase and prevents W crystal

from growing up. The three layer microstructure model image of W particle inner alloy was established.
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Fig. 1 Curves of relative density(a), tensile
strength(b) and elongation(c) of samples
with different addition of rare earth Y
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Fig.2 Morphologies of sintering

specimens without Y
(a) —SEM fracture morphology;

(b) —Surface morphology;

(¢) —Optical morphology
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Fig. 3 Microstructure model images of sintering specimens

(a) —Partial model image; (b) —Enlarging model image
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Fig. 4 Fracture morphology of
sample with 0.4% Y
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Fig. 5 XRD patterns of reduced powder

with different additions of Y
(a) —Without Y; (b) —With 0.4% Y
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Fig. 6 Model images of microstructure of sintering specimens

(a) —Partial model image; (b) —Enlarging model image
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Fig. 8 Microstructures of samples

with different additions of Y
(a) —Without rare earth Y;
(b) —With 0.4% Y; () —With 0.8% Y
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