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ABSTRACT

Functionally gradient materials(FGM), which have the continuous or stepwise variation in a2 composition and
microstructure, are being noticed as the material that sloves problems caused by hetercgeneous interface of
coating or joining. And these materials also expect new functions occured by gradient composition itself. There-
tore, ta examine possibility of thermal barrier malerials, TZP/Mo-FGM and TZP/Ni-FGM were fabricated by
sintermg melhod. As to the sintered specimens, silering shrinkage, relabve density and Vicker's hardness
nr each composition were cxamined. The phenomena due to the difference of sintering shrinkage velocity
during sinlering process and the thermal stress induced threugh differences of thermal expansion coefflicient
in FGM were discussed. And the structure changes at interface and microstructure of FGM were investigated.
As a results, the difference of shrinkage between ceramic and metal was about 14% in TZP/Mo and 7% in
TZP/Ni. The relative density and hardness were considerably influenced by metal content changes. Owing
to unhalance of smtering shrinkage velocily between ceramic and metal, various sintering defects were occured.
To control these sintering defects and Lhermal stress, gradient composilion of FGM should be narrow. The
microstructure changes of FGM depended on the cerarme or metal volume percents and were analogous to
the theoretical design.
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and functionally gradient matenals®.

FGM2] Azdyeoze == Z8)324(Physical
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tion), Plasma Spraying, 2Ed¥{(Sintering), SHS{Self-
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Table 1. Properties of Raw Materials for FGM Formation®
, Melting Thermal Therm'al Young's
Densily . o expansion
Materal paint conductivity - maodulus
coefficient
10° Kgm™* K Wm—IK* 106Kt GPa
Sic 3.22 >2473 135 4.2(20~-8007C ) 320
. 25.1{100C)
TiC 4.94 3430 5.9(1000%C ) 74 315450
. A.7(500C )
for TiN 543 3223 12.1(1000T ) 9.3 261
High-temp. . 35(24C) 5
side TiB. 452 3193 50(500C ) 8.6(300~1000C ) 365~428
(Zl;rSOZZ) 5.4~-6.05 2088 L9~33(20) | 11.8{(20~10007TC) 186(20T)
. 1823 quartz c-axis S -
510, 1.95 (quartz) L35 ) 0.54(25~300C) 172(20¢C)
C 1.78 3873 9.5 9.3 . 28
for Ti 450 1933 219 9~-10(20~8007T ) 106
Low- temp. Cu 8.96 1356 393 17.5{20~300T)
side 2L.5{500C) . -
_ —~ 2
SUS3M 8.05 1672~1727 16.2(100°C) 17.3(0~100¢C) 193{(20¢C)
Ni 8.90 1723 90.5 16.5{300~600T ) 204
Table 2. Properties of Raw Materials
Materials Density |Melting point| Thermal Mean coefficient | Modulus of | Poisson's | Mean
(10° Kg/m%) ) conductivity of thermal elasiticity ratio particle
{(W/mK) expeansion (GPa) size
(10-5/C) {um)
- 3.3(201C) 96 (20~-400T) o
TZP 6.05 2715 2.9(600C ) | 11.8(20~1000C ) 186(20°C ) 031 0.3
T 5.1 (20~-1007C ) |325(20°C) -
Molykdenum 10.2 2615 137(0~100C ) 57720~ 1500C ) | 27001000 ) 0.38 3~6
. 1450 ] 133 (20~100C) _
Nickel 89 (1425~ 1450) 88.5(0~100C) 14.65(20~ 900 ) 204 0.3 3~7
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Fig. 2. Schematic diagram of experimental procedure
for TZP/Mo-FGM.
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Fig. 3. Schematic diagram of experimental procedure
for TZP/Ni-FGM.
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Fig. 5. Relative density versus metal volume contents
for Zr0:-Ni and Zr0Q,-Mo composites.
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Fig. 6. Vicker's hardness versus metal volume contents
for ZrQy-Ni and Zr:-Mo composites.
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