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Fig. 1 Microstructure of W93Ni3. 5Cu3. 5 alloy (a) and

area distribution images of elements Ni(b) and Cu(c)
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Fig. 2 Changes of sintered density of tungsten

alloys with sinter temperature
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Fig. 3 Microstructure of W-Mo alloy (a) and area distribution images of elements W (b) and Mo (c¢)
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Fig. 4 Back-scattered electron image of Mo-Ti alloy (a) and

area distribution images of elements Mo (b) and Ti (¢)
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Table 1 Compositions, densities and thicknesses of graded layers of W-Mo-TrTiAl system FGM

Composition/ ( mass fraction, %) Cglculgted theorc_:taical M easured (}e;lsity Relgtive T hickness

ensity/ (g*cm”™ 7) /(g*em™ ") density/ % / mm
TiAl [ with additions of 2% (mole fraction) M n] 3.92 3.81 97.2 0.30
Ti+ TiAl (volume ratio of 1. 1) 4.21 4.13 98.0 0.10
Ti95. 5Fe3All. 5 4.52 4.48 99.2 0.15
Ti52. 5M 043Fe3All. 5 4.98 4.92 99.0 0.15
Mo65Ti30. 5Fe3All. 5 7.10 T 12 * 0.15
Mo80Til5. 5Fe3All. 5 8.19 8.24 * 0.15
Mo89Ti4Ni3. 5Cu3. 5 9.63 9.:37 97.3 0.15
Mo80W13Ni3. 5Cu3. 5 10.77 10. 51 97.6 0.15
Mo57W36Ni3. 5Cu3. 5 12. 16 12. 00 98.6 0.15
W54M 039Ni3. 5Cu3. 5 13.52 13.37 98.9 0.15
W69M 024Ni3. 5Cu3. 5 14.91 14. 58 97.8 0.15
W82Mol1Ni3. 5Cu3. 5 16.37 15.81 96. 8 0.15
W97Ni3. 5Cu3. 5 17.85 17.15 96.2 0.50
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Fig. 5 Back-scattered electron images of TiAl (a) and Ti+ TiAl (b)
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Fig. 6 Back-scattered electron image of W-Mo-T+TiAl system FGM (a) and
line distribution images of elements W (b), Mo (¢), and Ti (d)
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Preparation of W-Mo-Ti- TiAl system functionally

graded material by one step sintering

XIONG Hueping" >, ZHANG Liarmeng', LI Jurrguo', SHEN Qiang', YUAN Rurrzhang'
(1. State Key Laboratory of Advanced Technology for M aterials Synthesis and Processing,
Wuhan University of Technology, Wuhan 430070, P.R. China;

2. Welding and Forging Lab. Beijing Institute of Aeronautical M aterials,

Beijing 100095, P. R. China)

[ Abstract] A new kind of material, W-Mo Tt TiAl system functionally graded material, was designed. The hot pressing of W-Mo

and Mo Ti alloys at a low temperature was studied, and the combination form of main elements in the sintered alloys was also dis-

cussed. The dense W-Mo-TrTiAl system FGM with good parallel precision, was finally obtained through one step sintering at 1473

K for 1h under a pressure of 30 M Pa, and its density changes quasr continuously in its thickness direction within a wide range of 3. 81

~ 17.15g/ em®.

[Key words] W-MoTrTiAl; functionally graded material; sintering; density
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