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ABSTRACT

Ceramic (partially stabilized zirconia: PSZ) and metal (NiCrAlY) monoliths, and PSZ/NICrAlY composites were prepared at each
sintering lemperature using plasma activated sintering (PAS), of which mechanical propertics were characterized with modified small
punch (MSP) tests. Effects of sintering temperature on density and hardness in the composites decreased with the volume fraction of
NiCrAlY, showing gradual change of density and hardness in the intermediate compositions. The composites over 60 vol%-NiCrAlY
showed an abrupt increase in fracture toughness. Even in PSZ monolith, higher fracture toughness of 10 MPa-m'” could be obtained,
which was due to the merits of PAS, such as a short sintering time and a rapid heating rate. Mechanical properties of PSZ/NiCrAlY
composites were dominantly controlled by sintering temperature and volume fraction of NiCrAlY, showing the traditional brittle
behavior in PSZ monolith and the combined behavior between brittleness and plasticity upto 80 vol%- N]CrAlY composites. Smterlng
temperature indicated ultimate properties at each composmon showed continuous change from 1400°C in PSZ monolith to 1200°C
in NiCrATY monolith, showing maximum difference of 200°C in sintering temperature, which was the optimized gradient temperature
for the co-sintering of PSZ and NiCrAlY monoliths, and composites.

Key words : Plasma activated sintering(PAS), Modified small punch(MSP), PSZ/NiCrAlY composites, Sintering temperature, Frac-
ture toughness, Co-sintering
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Table 1. Characteristics of 3 mol% Y,05-Daped ZrQ, Powder Used in This Studyn
T Properties . .0 . 3 Mean Particle Modulus of S .
Material&_ Melting Point ('C) Density (g/cm’) Size (um) Elasticity (GPa) Poisson's Ratio
3 mol% Y,05-Zr0, 2719 6.05 0.024 186(20°C) 0.31

Table 2. Chemmical Compositions (wt%) and Characteristics of NiCrAlY Used in This Studyg)

) . 3 Mean Particle Melting Modulus of . .
Ni Cr Al Y Density (g/em”) Size (um) Point (°C) Elasticity (GPa) Poisson's Ratio
Bal. 2123 79 0.81.2 7.00 38-106 1320 124 0.23

Faajele|eke




d

Vacuum & water
L~ cooling chamber

Upper punch ———=1

Powder

DC pulse
generator

PAS conuoller

Operating,
environmeni{vacuum/gas)

841

l8 PSZ/NICrAIYA S34¢] A= 3 §4%7}

:"H“““ LVDT

Lawer punch ~——J

Waret cooling

‘ . ——Fun cher
Upper
die
Steel
" ball

Specimen ———— |

Lower
Die

Lower puncl/v ’
electrode ’_—’_j\

Fig. 1. Schematic diagram of plasma activated sintering

process.
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Fig. 2. Pressure, temperalure and density profiles in plasma

activated sintering.
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