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Influences of atmospheric plasma spraying parameters on the
porosity value of YSZ-10 wt.% LaPO4 abradable coating
using response surface methodology (RSM)

M. Hajian- Foroushani, M. Shamanian and M. Salehi
Department of Materials Science and Engineering, Isfahan University of Technology
F. Davar M. Rostami
Department of Chemistry , Isfaha n University of Technology University of Saskatchewan

(Received 15 April 2015, accepted 6 July 2015)

Abstract

Due to the significant effect of porosity on the abradability behavior of ceramic abradable coatings and dependence of porosity
value on the thermal spraying parameters, the aim of this research is to develop an empirical relationship between the
atmospheric plasma process parameters and porosity value of YSZ-10wt.%LaPO4 abradable coating by surface response
methodology. Full factorial design was used to investigate the effects of three varying principal parameters at two levels,
namely, the current (400 and 800 A), the primary gas flow rate (25 and 40 lit/min) and the secondary gas flow rate (0 and 8
lit/min), on porosity of coating. Porosity was measured using optical and SEM images with software image analyzer (ImageJ).
Results revealed that value of the porosity constantly decreases with increasing of current and secondary gas flow rate and with
decreasing of primary gas flow rate. Furthermore, current and primary gas flow rate have highest and lowest impact on the
porosity level, respectively.

Keywords: Abradable Coatings, Porosity, Lanthanum phosphate, YSZ, Design of Experiment.
E-mail of corresponding author: Mohsen.hajian@ma.iut.ac.ir.
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