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W70Cu part with complex shape manufacture
by warm flow compaction

CAO Shun-hua, XIE Zhan, CAI Zhi-yong, LI Chun-xiang, ZOU Shi-min

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

Abstract: W70Cu materials with a complex “cup” shape manufactured by a novel process (warm flow compaction+
sintering filtration) were studied systematically. The effects of the type of copper powder (atomization copper powder,
electrolytic copper powder and ultra-fine grained copper powder), content of binder, and pressing temperature on porosity
distribution were investigated. The results show that the complex W-skeleton with a homogeneous porosity distribution
can be obtained with 35% binder addition and fairly high temperature for compaction. Meanwhile, different types of
copper powders with different particle sizes and surface morphologies greatly affect the porosity distribution of the
complex W-skeleton. The W-skeleton with a homogeneous porosity distribution can be obtained at 55 °C, as the ultra-fine
copper powder with slick and regular surface is used as a copper source and 35% binder is dispersed in the powder
composite. As a result, a homogeneous density distribution and a general density of 14.2 g/cm’ (relative density 99.0%)
can be achieved by infiltrating at 1 200 ‘C for 30 min.
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Fig.1 Shape of tungsten skeleton by warm flow compaction
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Fig.2 Sketch of points studied by optics microscope
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Fig.3 Sketch of density of different parts for test after

infiltrating
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Fig.4 Porosity distribution of tungsten skeleton by adding

electrolytic copper powder and 35% binder
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Fig.5 Porosity distribution of tungsten skeleton by adding

atomization copper powder
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Fig.6 SEM morphologies of different kinds of copper
powders: (a) Electrolytic copper powder; (b) Atomization

copper powder; (c) Ultra-fine grained copper powder
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Fig.7 Porosity distribution of tungsten skeleton shaped at
55 ‘C by adding different copper powders and 35% binder
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Fig.8 Microstructures of tungsten skeleton shaped at 55 C by adding different copper powders and 35% binder: (a)

Tungsten/atomization copper powder; (b) Tungsten/electrolytic copper powder; (¢) Tungsten/ultra-fine grained copper powder
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Fig.9 Density distribution of tungsten skeleton after
infiltrating by adding different copper powders
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Fig.10 Microstructures of tungsten skeleton with different
copper powders: (a) Tungsten/ultra-fine grained copper powder;
(b) Tungsten/electrolytic copper powder; (c) Tungsten/

atomization copper powder
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