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Mechanism of Twin Columnar Growth in Aluminum Alloys
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Abstract

Commercial semicontinuous cast ingots of aluminum alloys often exhibit large grains composed of parallel arrays of

continuous lamellae. Each lamella consists of a central {111} coherent twin boundary and wavy solidification boundary.

This microstructure is referred to as a twin columnar growth(TCG) structure.

The factors influencing the formation of a TCG structure include a unidirectional thermal gradient and the critical range

of the alloying element content.

The higher the thermal gradient is, the shorter the twin plane spacings are. The composition profile for an untwinned

dendrite shows maximums at the positions of the interdendritic channels and the minimum appears at the center of the

dendrite. While for twinned dendrite. it has wavy apperance. This profile has two local minimums instead of one shown

in the untwinned.
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(a)

(b)

Photo.l . A twinned structure viewed under (a) nonpolarized and (b) polarized light.

(Al1-5.7 wt. % Cu) (X 50)
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Photo.2. A twinned structure viewed under polarized

light.(x50) (Al-7 % Si)

(a) X200

Photo .3. Longitudinal section of twinned structure

(a) an Al-Si alloy (b) an Al-Cu alloy.

(b) X400

showing start of twin in plane of polish for
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Photo .4. SEM micrograph of (a) untwinned and (b) twinned dendrite. (Al-12.5wt. % Cu)
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Fig 4 . Sketch of TCG structure (longitudinal

section).
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High G : 38am chill at room temperature,.

Low G : 3.2am chill at room temperature.
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Fig 7. TPS vs. composition in the Al-Cu system.
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