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Abstract: 8% (mole fraction) YSZ powder (d:, =700nm) was used for suspension. A comparative
study was conducted on the influence of different injection pressure and plasma power on the plasma
jet morphologic characteristic with liquid stream/atomization injection. The microstructures of pre-
pared coating was characterized by SEM method. The results show that more compact layers are ob-
tained with atomization injection compared with liquid stream injection. As the spraying distance in-
creases, more semi-melted particles are observed for both injection methods, which are beneficial for

forming pore structure. Finely structured YSZ layers with 30um thickness and 1. 5% porosity are fab-

ricated by atomization injection,which can be used as electrolyte layer of solid oxide fuel cell.
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Fig. 1 Sketch of suspension injection and image collection

system for suspension plasma spraying
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Fig. 2 Plasma jet morphology without suspension injection at different plasma powers (a)20kW;(b)25kW;(¢)30kW;(d)35kW



14 R TR

20154F 3 H

B3 W BORHE S B R R S D R T R SHRIES () 20kW; (b) 25kW; () 30kW; (d) 35kW
Fig. 3 Liquid stream injected plasma jet morphology at different plasma powers (a)20kW;(b)25kW;(c)30kW;(d)35kW
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Fig. 4 Atomization suspension injected plasma jet morphology at different plasma powers (a)20kW;(b)25kW;(c)30kW; (d)35kW
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Table 1 Parameters of liquid stream/atomization injection

Injection method Plasma power/kW

Plasma gas (Ar/N;)/(L + min~ 1)

Atomization pressure/MPa Injection pressure/ MPa

Liquid stream
30 16.7/6.8
Atomization

0.1 0.2,0.3,0.4
0.2 0.2,0.3,0.4
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Plasma jet morphology of liquid stream and atomization injection at different atomization /injection pressure
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Fig. 7 Geometric constraint model for atomization injection
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Table 2 Parameters of liquid stream/atomization suspension plasma spraying YSZ coatings

Plasma gas(Ar/Ny)/

Injection method Plasma power/kW

Spraying Injection/ Atomization

Torch speed/(mm « s~ 1)

(L +min 1) distance/mm pressure/ MPa
Liquid stream 0.3/0.1
30 16.7/6.8 350 50,60
Atomization 0.2/0.2
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