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Abstract This paper discusses experimental results of modified small punch(MSP) tests to determine

the Young's modulus, fracture strength and energy of PSZ(ZrQ, partially stabilized with 3mol% Y,0,)/

Ni composites, prepared by sintering at 1673K. Furthermore, the micro fracture process for these materi-

als at high temperature environment were evaluated by SEM fractographs and AE method. Test temper-
atures ranged from 293K to 1473K. The mixing ratios of PSZ/Ni composites were 80/20, 60/40, 40/60,
20/80 Vol.%. From these test results, it was known that 40%PSZ/60%Ni composite has higher mechan-

ical properties than others above 1073K. It was consistent with the resuits that transition of fracture

mode from brittle to ductile was occurred at this mixing ratio through SEM observation.

LM B

SFdE A A T FE
%9 s} olv, FW FFAdoMH AEH
Aztgd e F A5E2F EFAHE BasA =

@47 A oA BE AAEY olddm
New A gl TAE kx ek
of WEo) $FLUAY Bf7]A TYA T}

dg woldty] T 4 welNEM HEE R
Jo] A8 &, A7) %A E(Functionally Gra-
dient Material : ©]3} FGM)<e] 7we] Fx x|
o} gk},
*FAde oRrEd Y Az, 7t2EE
T

2H 52

e

o) g, weby FGM
o) AZRE Bes] F WS Folb
3 grolopln o £He HIHo T $5hA
2 4 golebstuy, ojngEe) £EAA 7
wo g FAAZ S Amped £Hol
wxold ok oleld FGMAwe) A1gks
24 Azde HHEYL 24T d o
of Az AL AAs7] e AT
z9) 7)zsbRE AerA £Tzel BE 7
T 244 o9 HAsn, 4AE AT d
olebul o]~ 24 ula| Fofok ek,

ojae] Yo RE, B ATAHE AA



2w Araendsteld Azadel/Ud 2AAY J)AY B4 G 973

Table 1 Thermal properties of PSZ/Ni composites.

. Thermal Thermal . )

. Density . . Specific Heat Porosity
materials (g/cm’) Expansion Co. | Conductivity J kg K) (%)
g/em (% 107%/K) (W/mK) & °
80%PSZ/20%Ni 5.85 10.25 4.06 114.4 11.0
60%PSZ/40% Ni 6.57 10.95 6.70 112.0 8.4
40%PSZ/60% Ni 6.37 11.64 11.61 109.9 17.9
20%PSZ/80% Ni 6.73 12.33 23.51 23.51 19.2
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Fig. 1 Schematic diagram of MSP testing method.
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Fig. 2. Optical microstructures showing transverse section of PSZ/Ni composites.
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Fig. 3. Load-displacement curves.

250 | 1000
200 | 1 800
Z 150 | 1600 Z
a9 ’[ o
K] [ 2
S0} 1 400 &
50 |- 1 200
0 L A l ) " L 1 O
0 20 40 60 80
Time, t(sec)

(a) 60%PSZ/40%Ni(293K)

250 1000
h
[

200 | 4 800
Z 150 | 1600 &
a. o
g 2
g 100 | 1 200 &
] <

h
50 b “\t 1 200
O L A 1 ll 1 L 0
0 20 40 60 80

Time, t(sec)
(b) 60%PSZ/40%Ni(1473K)

Fig. 4. AE characteristics for 60%PSZ/40%Ni at
293K and 1473K.
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Fig. 5. Temperature dependence of Young’s modulus.
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Fig. 6. Temperature dependence of fracture stress.
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Fig. 7. Temperature dependence of {racture energy.
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Fig. 8. Effect of Ni content on fracture stress and frac-
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Fig. 9. Effect of Ni content on fracture stress and frac-
ture energy at 1273K.
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Fig. 10. SEEM photographs of fracture morphology.
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