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ABSTRACT

Soft-solution route employing PVA(Polyvinyl Alcohol) as a polymeric carrier in a mixed metal cation solution was used for
synthesis of single-phase nickel aluminate (NiAl,O,) powders. The PVA ensured the homogeneous distribution of metal ions in the
solution and it resulted in the decrease of crystallization temperature. The synthesized powders prepared by PVA addltlon were soft
and ball-milled easily. The ball-milled powders of about 300 nm in size were fully densified to density of 4.35 g/cm at 1600°C for
1 h. The Vickers hardness, flexural strength fracture toughness and thermal expansion coefficient of the sintered nickel aluminate were

14.2 GPa, 304 MPa, 4.8 MPa - m'? and 9.8x107%°C, respectively.
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Fig. 2. XRD patterns of fired NiAl,04 powders prepared (a) without PVA, (b) with 12 : | PVA content ratio, and (¢) with 4 : | PVA

content ratio.
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Fig. 3. SEM micrographs of NiAl,O, powder, prepared without
PVA, fired at 800°C for 1 h.

l enlargement

Fig. 4. SEM micrographs of NiAl,O, powder, prepared with
4: 1 PVA content ratio, fired at 800°C for 1 h.
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Fig. 5. Particle size distributions and average particle sizes of
ball milled NiAl,0, powders prepared (a) without PVA,
(b) with 12 : 1 PVA content ratio, and (c) with 4 : 1 PVA
content ratio.
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Table 1. BET Specific Surface Areas of Ball-milled NiAl,O4

2154

Table 3. Mechanical and Thermal Properties of Sintered

Powders NiAl,Oy
PVA content ratio No PVA 12:1 4:1 Flexural strength (MPa) 304
BET specific surface area (m7/g) 26 34 55 Young's modulus (GPa) 136.3
Vickers hardness (GPa) 14.2
Fracture toughness (MPa - mm) 4.8
Thermal expansion coefficient (><10'6/0 (¢)] 9.8

Fig. 6. SEM micrograph of N1A1204 sintered at 1600 Cfor1h.

Table 2. Bulk Density and Porosity of Sintered NiAL,O,4
Bulk density (g/cm3)

Porosity (%)
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