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F1 W, W-La #RANHRLFEHRS
Table 1 Chemical composition of W, W-La bar and powder

(/%)
Sample w La C 0 N
W bar Balance - 0.002 0.0006 <0.001
W powder Balance - 0.002 0.001 0.002
W-0.3%La,03 bar Balance 0.26 <0.002 0.039 <0.004
W-0.3%La,03
powder Balance 0.043 <0.002 0.019 <0.003
W-1%La,03 bar Balance 0.93 <0.002 0.31 <0.004
W-1%L2:0s  pajance 0,05 <0.002 0048  <0.002
powder
W-1%L2:05 - gance 3,55 - - -

dirty powder
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Fig.3 Morphologies of W and W-La powders: (a) W, (b) W-0.3%La,03, and (c) W-1%La,03 powder particles deposited on the

atomization chamber walls
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Fig.4 Metallographic non-etch cross-section morphologies of W (a) and W-0.3%La,03 (b) powders
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Table 2 Physical properties of powder samples

Flowability/ Packing density/ Tap density/

Sample s {50 g)™ g cm? gem?®
W (45~150 pm) 6.0 11.35 12.5
W-0.3%La,03
(45-150 jum) 6.4 10.91 11.62
.10,
W-1%L3,05 6.33 10.85 11.24

(45~150 pum)

W AR WRLE AT i 5 Fios e /T 150 pm 14 W R
i Hh ) 97.6%, 2 Ff W-La 83 K 5 b4 31204 99.1%.
99.8%; /NT 106 um HI4E W K BRI 1S 245 70%, 17 2
FoW-La #oR M &7 bR 90%. HERR THE =, 2
Bl W-La ¥ A RLEE 3 A I . AHLE T4 W R A, H I
T ESH0F il 4 11 W-La # K 44 41
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Fig.6  Droplet formation models of PREP: (a) direct drop

formation (DDF), (b) ligament disintegration (LD) and

(c) film disintegration (FD)

Intensity/ X 10° cps

#EPL B e A R A% 2R (direct drop formation,
DDF). £kifEti (ligament disintegration, LD).
W e (Film disintegration, FD) (A& 6 ).
Pl DDF (dppe) Al LD (dip) 2 Al mest ik K
TR AR (dppe) P12,

1

o
dDDF =

1219 Fil g =2.0D( s (2)
pD

Hip, p RABESEREE, DRABERARZ, o £
MEEBIRTK ST, o RNBERIIIREMIEE,
R NEERNEBIERTF. aJUEH, BR-FESRE
KNG FRMIK R IEMSE. {FH PREP £ A #l 4 41 w
AT W-La B3 KW T E 0 TS5 A, 2 Ml
& )@ 1% AT DUE AR A S, T AR E— Y 52 e ]
FHERSERBNETIKS 0o WA TFIRLE AR
WIS, fEAHRTZSHT W-La B AR 1k 5
o F EE] RE & LapOs ARERRK T A S8 W K 1
sk 0O, X i 5 2.1 L.
2.4 W-LaMiRKREITEDH

7 7a Eifs SEM B Rl LLE H W-0.3%La,05
W R 2R A7 AE AN A A B B B AL 24, (B W 2 4hHoAih
JLER S ERAL, EDS #iE i KIS AR ot

pa’D?

Ae s
HARTHRFE, X¥ R R MFEAT 7 XPS B 40 #r. XPS
FEAS M X B A2 7T I8 0.5 mm, Hpal L& K&

7]
By R BURE, X9 — ik R 3R R (9 gt vk AT R

La 3ds, Ols

Cls

1 1
900 500

N

w

Intensity/ X 10* cps

850 840
Binding Energy/eV

2
860

Intensity/ X 10* cps

w

N

=

v 5 42 39 36 33

Binding Energy/eV

30

7 W-0.3%La,03 ¥y K SEM JESA K 1 7o 207 19 XPS 43k, XPS La [ XPS W i[5
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Influence of Lanthanum Oxide on the Properties of PREP Tungsten Powder

Yang Xingbo !, Tang Huiping %, Zhu Jilei *, He Weiwei *, Yang Guangyu 2, Li Xiaohui*
(1. Xi’an Sailong Metal Materials Co., Ltd, Xi’an 710016, China)
(2. State Key Laboratory of Porous Metal Materials, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Pure tungsten (W) and tungsten lanthanum (W-La) spherical powders were prepared by plasma rotating electrode atomization
powder technology (PREP). The chemical composition, morphology, physical properties, defects and particle size distribution of the two
types of powders were compared and analyzed. The results show that the spherical pure W powder prepared by the PREP method has a
smooth surface and high sphericity, and the yield of powders smaller than 106 um is 70%. Most of the La,Oj3 volatilizes during the PREP
process after adding La,O; to the bar, and the remaining La,O3 preferentially adheres to the surface of the droplet, which reduces the
surface tension of liquid metal tungsten and increases the yield of powders smaller than 106 pum to 90%. However, the decrease in surface
tension also causes a small number of defects on the surface of the W-La powder. The phenomenon of La,O; increasing the powder yield
provides a new idea for the study of improving the powder yield of PREP technology.

Key words: plasma rotating electrode atomization; tungsten lanthanum; powder defect; surface tension; particle size distribution
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