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Precipitated Phase of Titanium Alloy with Adding Nd Elements
Huang Wenjun' Wang Wenyan' > Zhang Haoyin® Shi Shigin' Xie Jingpei'
(1. School of Material Science and Engineering Henan University of Science and Technology Luoyang 471003

China; 2. Collaborative Innovation Center of Nonferrous Metals Henan Province Luoyang 471003 China; 3. Col-
lege of Materials Xiamen University Xiamen 361005 China)

Abstract: Titanium alloy Ti-6Al4V-2Crd Nd prepared by powder metallurgy method ( cold isostatic pressing and vacuum sintering)
was researched. The microstructure phase composition and precipitated phase nucleation process were analyzed by optical microscope
(OM) X-ay diffraction ( XRD) and transmission electron microscope ( TEM) after solution and aging treatment. The effect of adding
rare earth element Nd to the titanium alloy on its precipitated phase was studied. The experimental results showed that the microstruc—
ture refinement effect was obvious after adding rare earth element 1% Nd ( mass fraction) ; based on the analysis of alloy refining nucle—
ation theory it was found that after adding Nd Nd,O; could serve as the basis of nucleation because of its high energy promoting nu—
cleation there fore Nd could promote the heterogeneous nucleation effectively the main precipitation phase Nd, O, was beneficial to re—
fining crystalline grains and it was effective nucleating agents. Through high resolution observation of ion thinning sample and the mor-
phology of the alloy precipitates were analyzed by fast Fourier transform ( FFT) and inverse fast Fourier transformation ( IFFT) . Tt was
found that there was parallel interface between precipitated phase Nd, O; and matrix a-Ti and it was semi-coherent interface shown by
analysis.
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Table 1 Chemical composition of raw material powders Nd 1000 °C Nd
O content/ Granularity/ Production
faw powder (% mass fraction) pm method
Titanium powder  0.200 <40 HDH Nd, 0,
Aluminum powder  0.020 25 Atomization N
oo e 0.1 5 e Nd,0,
Neodymium powder 0. 100 75 Hydride reduction
9-10

HDH: Hydrogenation dehydrogenation
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1 Ti6Al4V2Cr Ti-6A14V2CrdNd
Fig. 1 OM images of microstructure of Ti-6Al-4V2Cr alloy (a) and Ti-6Al4V2Cr-dNd alloy ( b)
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Fig.3 Diagram of homogeneous nucleation
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4 Ti-6Al4V2CrdNd

Fig.4 TEM image of high resolution phase ( a) and diffraction pattern ( b) of Ti-6Al-4V2Cr-dNd alloy

5 4(a) 1

Fig.5 High resolution phase and inverse Fourier transformation of Area 1 in Fig. 4( a)

(a) TEM image of Area 1 in Fig. 4( a); (b) Diffraction spots of Nd,0; in Area 1;

() Atomic arrangement structure of Nd, O, in Area 1
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6 4(a) 2 3

Fig.6 High resolution phase and inverse Fourier transformation of Areas 2 and 3 in Fig. 4( a)

(a) TEM image of Area 2 in Fig. 4( a); (b) Diffraction spots of a-Ti in Area 2; (¢) Atomic arrangement structure of o-Ti in Area 2;

(d) TEM image of Area 3 in Fig. 4( a); (e) Diffraction spots of a-Ti in Area 3; (f) Atomic arrangement structure of a-Ti in Area 3
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