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ABSTRACT

The sliding wear behavior of the plasma spraved zirconia containing 8 wi% vyitria was investigated over
a range of room temperature to 800C . Both of the friction coefficient and the wear loss increased reaching
its maximum at about to 400 . and then decreased again with increasing temperature up to 8007 . The worn
surface at elevated temperature were observed and analyzed by scanning electron microscopy and X-ray diffrac-
tometer to study the mechanisms of high temperature wear behavior. Surface morphology of the worn saniples
changes with temperature. Monoclinic {m)/tetragonal (t) x-ray peak intensity ratio of wear debris and worn
surface decreased with increasing temperature. Non-transformable tetragonal (t) to metastable tetragonal (t)
phase transformation of worn surface increased with increasing temperature. The results indicate that dehumidi-
fication and above phase changes are contributing to the high temperature wear behavior of the plasma sprayed
Zr0:-Y,0: coatings.
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Table 1. Chemical Compesitions of Substrate and Powders

Sample

Chemical compositions (wt%)

C Si Mn

P S Cr

Cu B Fe

metal substrate
316 2.35 0.66

0.21 0.08 019

0.25 0.06 bal

21‘02 Yzo:i A1203

TiOy Hi0;

AMDRY 142 Powder

o010 757 014 020 142
METCO 461 Powd Ni Cr Al co M
oweer M hal 175 55 25 05

Table 2, The Plasma Spraying Parameters Used in This Study

Parameters Values Parameters Values
Gun type 7MB/9MB Powder Required (kg/h/m)} 1.3 107"
Naozzle GH/732A Preheat Temperature () 400~-500
Powder Ports 2 Gun Traverse Rate (m/5) 0.66
Gas Pressure 6.9 MPa Secondary Gas Pressure 3% 1(F MPa
Power Amperage 500 Spray Distance (m) 01
Voltage (V) 60~70 Spray Rate (kg/h) .7
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test machine,
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Fig. 2. Electron micrographs of coatings (a) SEM frac-
ture surface (b) SEM fracture surface showing
the interlamellae structure (c) TEM planar sec-
tion Lhrough the coating showing columnar st-
ructure.
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Fig. 3. The dynamic coefficient of friction trace as a
function of time generated at (a) room tempera-
ture (b} 400 () 800TC.
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Fig. 5. SEM micrographs of worn disc surface at diffe-
rent temperature (2) room temperature (b) 200C
{c} 400T (1) 800%¢C,
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