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The Effects of AITi5B1 Additions on the Grain Refinement of Aluminium

Chung-Kun Kim*

Abstract

Titanium-Boron-Aluminium master alloys are used extensively to grain-refine a wide range of
aluminium alloys. This experiment was performed by various amounts of AlTi5Bl addition to the
technical aluminium alloys, and also by changing cast temperature and hold time of the melts.

The macrostructures were shown that with increasing the addition of AITi5B1 to the melts, the
grain became finer.

In the case of cast temperature high enough over 900°C, the grain became coarser, but hold time
change not affected on the grain refinement.

Particles of TiAl; and TiB; were found in the grains and grainboundaries.

The important role of grain refinement in this experiment were mainly TiAl; and also TiB: those
have been confirmed in TEM, SEM, EDS, WDX and X-ray diffraction.
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Table 1. Chemical composition of aluminium and AlTi5B1 master alloy.
Analysis in wt. %
Alloy ; X
Ti Fe Si Cu Mg Zn Cr V Zr B trace
Al 99.7 0.02 0.17 0.33 0.01 0.008 = — — — - 0.07max.
AlTi5B1 568 | 0.13 0.22 0.01 | 0.1 — - | - — 1.08 0.2max.
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Photo. 1 Macrographs of cast aluminium after grain refinement
with different additions of AITi5B1.master alloy,
respectively. Holding time ; 10min.(x 0.7)

Casting temp °C

Photo. 2 Macrographs of cast aluminium after different casting temperatures.(x 0.7)

(48)



jujo Vol 9. No. 4

The Effects of AlTi5Bl1 Additions on the Grain Refinement of Aluminium —323—

Hoding time;min,

Photo. 3 Macrographs of cast aluminium after different

holding times. 0.2% AITi5B1 grain refiner was
added.(x 0.7)
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Fig. 1 Grain size distributions according to the specimen conditions.
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Fig. 2 The aluminium-rich side of the Al-Ti

phase diagram.
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Fig. 3 Typical form of grain-refining curve.
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Photo. 4 Micrograph of AlTi5B1 showing blocky
TiAls primary particles.(x 200)

Photo. 5 SEM view of cast Al99.7%, grain refi-
ned with 1.0% addition of AlTi5B1 mas-

ter alloy.
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Photo. § TEM view of TiAL or TiB, in grains,
grain refined with AITi5B1 master alloy.
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Fig. 4 EDS-Analyses of cast Al99.7%, grain refined with 1.0% addition of AlTi5B1

master alloy.
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