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Reinforcement of 6061 Alloy with Potassium Titanate Whisker

Katsuaki SUGANUMA, Teruaki FUJITA, Koichi NIIHARA and Nobuyuki SUZUKI

Synopsis :

Feasibility of potassium titanate whisker as the reinforcement of 6061 aluminum alloy was examined.
The volume fraction of whisker was 20% and the squeeze casting method was adopted. Tensile test,
measurements of Young’s modulus and thermal expansion coefficient were performed. Reaction at the
whisker/matrix interface was observed by analytical and high resolution transmission electron microscopy.

The strength of the extruded composite reached 410 MPa, which is quite good. TEM obsevation re-
vealed that no severe reaction occurred between the whisker and the matrix though magunesium segregated

at the interface.

Thus, the potassium titanate whisker is very much stable in the 6061 matrix and it has a

good potential as the reinforcement of aliminum alloys because of its low cost.
Key words : potassium titanate whisker; whisker reinforcement; hot extrusion; interface; HREM; 6061

alloy ; FRM ; tensile strength.
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Photo. 1.
whisker.

SEM photograph of potassium titanate
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Photo. 2. SEM photographs of (a) the as-casted
composite and (b) the hot-extruded composite.
Matrix was deeply etched.
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Fig. 1. EPMA line analyses across the bounbary
between the composite and the matrix alloy.

Photo. 3. TEM photograph of large precipitates on the whisker and their EDX profile.
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Photo. 4. TEM photograph of the as-cast composite and EDX profiles (A) in the
whisker, (B) on the interface and (C) in the matrix. “W” indicates whisker.
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Photo. 5. TEM photograph of the T6 treated composite and EDX profiles (A) in
the 'whisker, (B) on the interface and (C) in the matrix. “W” indicates whisker.
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Photo. 6. TEM photograph of the whisker/matrix
interface of the T6 treated composite. The growth
direction of the whisker is parallel to the surface
of photograph.
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Photo. 7. HREM photograph of the whisker/ma-
trix interface of the as-cast composite. The
growth direction of the whisker is vertical to the
surface of the photograph.
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Fig. 2. (a) tensile strengths, o7, (b) Young’s

moduli, E, and (c¢) thermal expansion coefficients,
a, of 6061 alloys without any reinforcement (MA),
with 15 vol% alumina short fiber (CA)* and with 20
vol% potassium titanate whisker (CK). All were
extruded at 773 K and T6 treated.
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