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Fig.1 SEM images of PS-W coatings: (a) W coating cross section, (b) pancake morphology, and (c) flower morphology

2-00 —&— APS-W at 43 kW
175} 2 Mewashw
150
125
1.00
0.75
0.50
0.25

0.00 el
0.01 0.1 1 10 100
Pore Diameter/pum

Porosity/<102 mL g™

K2 miREAALRE A
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Table 1 Heat fatigue test conditions and results of W coatings

Test parameters Value & results

Heat flux/
MW m-2 10 10 10
Heat load time/s 200 200 200
Interval time/s 300 300 300
Fatigue cycles 20 50 100
Surface 12001300  1300—1500 >2000
Temperature/'C
Surface  Micro-cracks Crack Macro-cracks
Results Crystal .
Cross L Crack; L
section growing; large pores Delamination

micro-cracks

-

L

3 /AR F g P I A AR B
Fig.3 W/Cu mock-up for heat fatigue test

Kl 4 k=R 57 55 SEM T
Fig.4 SEM morphologies of W coating after the heat fatigue test: (a) 20 cycles for the crossing section, (b) 50 cycles for the crossing

section, (c) 100 cycles for the crossing section, and (d) 100 cycles for the surface
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Research of PS-W Coating and Lanthanum Oxide Alloy as Plasma Facing Material

Chong Fali*, Chen Junling?, Zheng Xuebin®
(1. Xuzhou University of Technology, Xuzhou 221000, China)
(2. Institute of Plasma Physics, Chinese Academy of Sciences, Hefei 230031, China)
(3. Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: Fabricating technology of tungsten plasma facing material (W-PFM) was introduced, such as plasma spraying technology and
powder metallurgy with dispersed Lanthanum oxide (La;Os3). And it was studied that the microstructure and the main performances of
tungsten materials as PFM. The results indicate that VPS-W coating has the better properties compared to APS-W coating: the lower
porosity, the better thermal conductivity, the lower impurity content and the better heat flux performance. It can withstand 100 fatigue
cycles under the heat flux of 10 MW/m? and is more appropriate for plasma facing material. La,Os particles can hold back W particle

growing and enhance the strength of tungsten, which are helpful to improve thermal performance of W PFM. And W-1wt%La,03; as PFM

is suitable under the heat flux of no more 6 MW/m?.
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