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The Effects of Ti-B Addition on the Unidirectionai Solidification of Al

Yeon Soo Song** Kye Wan Lee”

ABSTRACT

To investigate the grain refining mechanism of Al by the addition of Ti-B, the unidirectional solidifications of 99.9 %Al and
99.7 %Al were performed under the condition of varing the pouring temperature. The solidification modes of Al were studied by
the cooling curve analyses, metallographic and microprobe examinations, The results 'were as follows;

1) Grains were most refined with an addition of 0.15wt. %Ti-0.021wt. %B but the grain size with 0.2wt. %Ti—0.028wt. %B

was increased,

2) The grain size of 99.7wt. %Al was even more refined than that of 99.9wt. %Al with the same amount of Ti-B

3) As the pouring temperature increased, the grain size of pure Al and an alloy with 0.1wt, %Ti~0.014wt. %B was increased.

However, an alloy with 0.2wt. %Ti—0.028wt. %B did not show any eftects of temperatute

4) TiC(Al-Ti) and {Al-Ti-C) were identified as nucleants for Al
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Table.2 Chemical composition of specimen
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Table. 1 Chemical composition of material (wt.%)

comp. .

Si Fe Mn Mg Cu Cr Ni Zn Ti
Mat.
99.9 9%
Al ingot 0.0046 0.0038 0.0027 0.0292 - 0.0016 0.0570 - -~
99.7 % 0.02 |
Al ingot .0234 0.1462 0.0014 0.0334 | 0.0009 0.0091 0.0269 0.0023 0.0240
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Fig .3 Cooling curves of the unidirectionally
solidified pure Al and A1-Ti-B alloy at 9

cm from the chill plate.

Fig.4 Relation between each solidification para-

meter(R ,Va) and distance from the chill

plate.
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Fig.8 Cooling curves of Al-0.2wt%B alloy with

different pouring temperature.
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Photo .1 Microstructures of Al-Ti-B alloys with Ti-B addition and cooling rate.(X 100 )(h=3cm, Tem)
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Photo .2 Macrostructures ot pure Al and Al-Ti-B

Table 3 X-ray diffraction analysis.

Cooling
rate
(C/SEC)
Al-0.2wt.% Ti 9.2 TiB, TiC Al-Ti Al-Ti-C
-0.028wt.% B 0.5 TiB, - - Al-Ti-C
Al-0.1wt.% Ti 9.2 -  TiC Al-Ti Al-Ti-C
0.021wt.% B 0.5 - - - Al-Ti-C

alloys with different pouring temerature.
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(A) O.M.(X100,X200) (B) S.E.M.(X3000)

Photo .3 Microstructures of Al-0.2wt.% Ti-0.028
wt. % B alloy at bem from the chill plate
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