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Fabrication of Potassium Titanate Whisker Reinforced Aluminum Alloy
(ACAC) Composite and Their Some Properties

- Isao TSUCHITORI, Akira NITTA, Nobuhiko HARA and Hidefumi HaraDA

Synopsis :

The modified potassium titanate whisker being stabler at higher temperature was developed recently.
This whisker was only composed of K»0+6TiO, which free from other chemical constitutions and, was used
to make the preform with addition of small amount of inorganic binder. This preform was infiltrated alu-
minum alloy(AC4C) by squeeze casting, and the dimentional change of the composite was very small.
Therefore ,the K,0+6TiO, whisker reinforced aluminum alloy composite with lower volume fraction of the
whisker could be fabricated without large deformation and distortion. Some properties of the composites
were investigated. Tensile and hardness tests, measurment of elastic modulus, damping capacity, thermal
expansion and thermal analysis were carried out. In particular, it was found that this whisker began to
react with aluminum over about 1 123 K.

Key words : potassium titanate whisker; composite; FRM; squeeze casting; tensile strength; thermal
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Table 1. Properties of K,0-6Ti0O, whisker.
Configuration Acicular

- Diameter (um) 0.4~1.5
Length (um) 10~100
Density 3.3
Bulk density <0.3
Hardness (Mohs) 4
Moisture (%) <0.2

Photo. 1. electron  micrograph  of

Scanning

K;0:6TiO, whisker (SEM).
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Fig. 1. Schematic 1llustrat10n of set up for

squeeze casting.

Fig. 2. Specimens for tensile test (a) and
measurements of damping capacity (b).
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Photo. 2. The macrophotograph of composite af-
ter squeeze casting (OM).
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Fig. 3. Xray diffraction patterns of K,0-6TiO,
whisker and K,0+6TiO,/ACAC composite.
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Fig. 4. The differential thermal analysis of AC4C
alloy and K,0+6Ti0,/AC4C composite.
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Fig. 5. Distribution of vickers hardness across
metal-composite boundary.
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Fig. 6. Tensile strength of AC4C alloy and
K;0:6Ti0,/ACAC composites at high temperature.
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Fig. 7. Elastic modulus of ACAC alloy and
K,0:6TiO,/ACAC composites.
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Fig. 8. Damping capacity of ACAC alloy and
K,0-6Ti0,/AC4C composites.
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Fig. 9. Thermal expansion of coefficient of AC4C
alloy and K,0+6Ti0,/ACAC composites.
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Photo. 3. Optical micrographs of each sections from K,0-6Ti0O,/ACAC composite (OM).
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Fig. 11. Schematic illustration of estimated infil-
tration process.
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