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Fig.1 Schematic illustration of preparing spherical tungsten

powder by RF plasma processing
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Table 1 Experimental parameters for RF plasma processing

Parameter Value
Carrier gas flow rate (Ar), O)/L-min’’ 5~7
Center gas flow rate (Ar), Q> /L'min”’ 20~30
Sheath gas flow rate (Ar), Os/L-min’’ 80~100
Plasma power/kW 50~65
Powder feeding position/mm 35~50
Powder feeding rate/g'min”' 40~200
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Fig.2 SEM morphologies of tungsten powder at different feeding rates: (a) raw powder, (b) 40 g/min, (c) 80 g/min,

(d) 120 g/min, (e) 160 g/min, and (f) 200 g/min
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Fig.3 Spheroidization efficiency as a function of feeding rate

for tungsten powder
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Fig.4 SEM morphologies of tungsten powder at different feeding positions: (a) 35 mm, (b) 40 mm, (c) 45 mm, and (d) 50 mm
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Fig.5 Spheroidization efficiency as a function of feeding

position for tungsten powder
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Fig.7 Cross-section image of plasma-treated tungsten powder
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Fig.8 SEM morphologies of raw (a~c) and plasma-treated (d~f) tungsten powder: (a, d) 2#, (b, e) 3#, and (c, f) 4#
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Fig.9 Variations of apparent density and tap density of raw and

spherical powder
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Fig.10 Schematic illustration of laying powder simulation device:

(a) scraper blade and (b) guide rail
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Table 2 Powder properties of four kinds of W powder

Flowability/ ~ Apparent  Tap density/
Powder Dso/pm 1 . 3 3
s+(50 g) density/g-cm g-cm
24 23.098 - 4.54 6.65
2#-spherical 15.347 24 6.18 7.59
4#-spherical 29.003 7.50 10.27 11.76
1#-spherical 49.988 5.90 10.99 12.04
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Fig.11 Experiment results of laying powder: (a) 2#, (b) 2#-spherified, (c) 4#-spherified, and (d) 1#-spherified
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Fig.12 SEM images of different layer thickness (1#-spherified): (a) 20 um, (b) 50 um, and (c) 80 pm
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Fig.13  Experiment results of tungsten thin wall parts:

(a) 4#-spherified and (b) 1#-spherified
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Preparation and Application of Spherical Tungsten Powder

Zhou Wuping', Zhang Yingying’, Wang Xuebing', Yang Huaichao?, Xiong Ning’, Liu Guohui’, Wang Tiejun'
(1. Advanced Technology & Materials Co. Ltd, Beijing 100081, China)
(2. ATTL Advanced Materials Co. Ltd, Beijing 100094, China)

Abstract: The spherical tungsten powder was prepared by radio frequency plasma system with irregular tungsten powder as raw materials
and the effect of spherical tungsten powder was evaluated by laying powder and forming result. In the process of preparing spherical
tungsten powder, the effects of process parameters (feeding rate, feeding position) and raw tungsten powder on spheroidization results
were studied. In the aspect of laying powder experiment, the effects of powder characteristics and layer thickness on laying powder effect
were studied. The morphologies, particle size distribution, flowability, apparent density and tap density of the tungsten powder before and
after spheroidization were characterized by scanning electron microscopy (SEM), laser micron sizer, BT-100 multifunctional powder
physical property tester. The results show that tungsten powder is regularly spherical and has smooth surface after spheroidization, and the
spheroidization rate can reach 100%. And the flowability, apparent density and tap density are improved obviously. The better the
flowability of spherical tungsten powder with high spheroidizing rate, the better the effect of laying powder. With the increase of layer
thickness, the effect of laying powder is improved gradually. And the thin-walled parts prepared by spherical tungsten powder with
suitable particle size have low surface roughness and high dimensional accuracy.

Key words: radio frequency plasma; spherical tungsten powder; laying powder; layer thickness
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