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Table 1 Characteristics of four kinds of powder

Powder  Oxygen content/% Fsss/Lm BET/m’ g
F1 0.34 0.62 2.00
F2 0.24 0.87 1.13
F10 0.44 0.76 2.02
F20 0.35 0.85 1.33
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Fig.1 SEM morphologies of powders: (a) F1, (b) F2, (c) F10, and (d) F20
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Fig.2 SEM microstructures of the alloys: (a) 1#, 1800 °C; (b) 3#, 1800 C; (c) 1#, 1860 C; (d) 3#, 1860 C
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Table 2 Relative density of sintered W-0.3%Y alloys (%)

Alloy No. 1800 ‘C 1860 C 1920 'C 1950 C
1# 95.15 97.42 96.58 96.41
2# 95.95 97.57 96.73 96.59
3# 97.62 99.37 98.82 98.69

4# 97.03 99.12 98.93 98.61
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Fig.3 Effect of sintering temperature on microhardness (a) and

tensile strengths (b) of W-Y,03 alloy
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Fig.4 Fracture surfaces of 3# alloy sintered at various temperatures: (a) 1800 C, (b) 1830 C, (c) 1860 °C, (d) 1890 C, (e) 1920 C, and

() 1950 C
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Fig.5 Fracture surface and EDX analysis of 3# alloy sintered at different temperatures: (a) 1830 ‘C and (b) 1890 C
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Sintering Microstructure and Properties of Trace Yttrium Dispersion Strengthened
Fine-Grained W Alloys

Lv Yongqi, Fan Jinglian, Han Yong, Liu Tao, Li Pengfei
(State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Through the ordinary moulding-presintering and sintering at 1800~1950 <C, fine-grained tungsten alloys were fabricated with
ultrafine/nano composite powders of W-0.3%Y which were prepared by sol-spray drying-nano in situ composite. The microhardness and
tensile strength of alloys were detected. Moreover, scanning electron microscopy (SEM) and energy dispersive X-ray spectroscopy (EDX)
were used to examine microstructure and fracture morphology. The evolution of sintering and fracture behavior was investigated. The
results show that the added trace yttrium exists in the form of Y03 as the second phase particles dispersing throughout grain boundary and
the inner of W grains, restraining tungsten grain growth and refined the grains significantly, which improves the mechanical properties of
the alloys. Besides, the fracture mode of tungsten alloy with adding trace yttrium changes from intergranular fracture of pure tungsten to
mainly intergranular fracture and part transgranular fracture.

Key words: rare earth yttrium; nano in-situ composite; dispersion strengthening; fine-grained tungsten; microstructure and properties
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