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Table 1 Composition of electroless plating bath and operating

parameters of electroless plating

Parameter Value

NiSO, 6H,0/g L. 15~20

NasCsHs07 2H,0/g L. 20~30

Na;WO, 2H,0/g L. 10~15

CNzH,S/ig L™ 0.02~0.10
NzH4 H,0/mL L7 80~100 (80%)

Temperature/'C 80

pH value 9~11
Powder load/g L. 10
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Fig.1 SEM surface morphology of the Ni coated Yb,O3; powders

after electroless plating
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Fig.2 EDS of the Ni coated Yb,Os; powders after electroless Fig.5 SEM surface morphologies of W-Ni/Yb,O; composite:

plating: (a) arrow a in Fig.1a and (b) arrow b in Fig.1la materials (a) W-0.2%Ni/Yb,03 and (b) W-0.5%Ni/ Yb,O3
0.96 - ]
0.94+1
0.921

Relative Density, d

0.90} '
0.88} /
0.86

e

0.84

0.2 05 1.0 2.0
Ni-Yb,03 Content, w/%

B3 W-Ni/YhoOs 5 A BRI AR X 4 BE i 2%
Fig.3 Relative density of W-Ni/Yb,03; composite materials
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Fig.4 Microhardness of W-Ni/Yb,03; composite materials
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Fig.6 SEM surface morphologies of W-(0.2%, 0.5%, 1%, 2%)
Ni/Yb,03; composite materials: (a) W-0.2%Ni/Yb;0s, (b)
W-0.5%Ni/Yb,03, (c) W-1%Ni/Yb,03, and
(d) W-2%Ni/ Yb,03
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materials corresponding Fig.6c
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Fig.8 Thermal conductivity of W-Ni/Yb,0O3; composite materials
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Preparation and Sintering Performance of W-Ni/Yb,0; Composite Materials

Zhao Meiling®, Luo Laima*?, Wang Shuang®, Tan Xiaoyue', Zhu Xiaoyong"?, Zan Xiang“?, Wu Yucheng"?
(1. Hefei University of Technology, Hefei 230009, China)

(2. National-Local Joint Engineering Research Centre of Nonferrous Metals and Processing Technology, Hefei 230009, China)

Abstract: Ni coated Yb,O3; composite powder was obtained by electroless plating. The W-Ni/Yb,O3; composite powder dispersed with different
contents of Ni coated Yb,O3; composite powder was first fabricated by the mechanical alloying (MA) process; then the powder was pressed and
sintered at 1600 <C for 3 h. Surface morphology of Ni coated Yb,05; composite powder and the W-Ni/Yb,03; composite material were observed by
FE-SEM. Relative density, microhardness and thermal conductivity of W-Ni/Yb,O3; composite material were tested. The results show that the
relative density and microhardness of W-Ni/Yhb,03; composite material are enhanced with the increase of Ni-Yb,O3 contents, and the addition of Ni
coated Yh,05; composite powder promotes the sintering densification of W-Ni/Yb,O3; composite material. At the same time, the addition of Ni
coated Yh,03; composite powder refines the grains of the tungsten based material, but reduces its thermal conductivity.

Key words: electroless plating; Ni coated Yb,O3; composite powder; W-Ni/Yb,O3; composite material; grain refinement; thermal

conductivity
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