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ABSTRACT Al-Ti-C maaster alloys have been prepared with a novel production method. X-ray
diffraction, SEM and EDS were used to examine the phases and microstructures of the master alloys.
The master alloys have block-like Al3Ti particles and submicron size TiC, with x ranging from 0.49
to 0.78, and show excellent grain refining performance for commercially pure alominum. Tianium

carbides were observed at the crystallization centers in refined castings.
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Fig.1 Typical microstructures of master alloys with different

compositions

(a) Al-6Ti-0.03C ({b) AI-6T0.5C (c) AHBTH0.5C
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Fig.2 Scanning electron micrography and composition analysis
of selected area of master alloy
(a) SEM image
{c¢) X-ray mapping for C

{b) X—-ray mapping for Ti
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Fig.3 EDS analysis of particles in the master alloy
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Fig.4 X-ray diffraction patterns of electropolished smaple
{a) and extracted second phases powder {b) of master
alloy
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Fig.b Macrographs of aluminum castings refined with different addition levels of Al-6Ti, Al-5Ti-1B and
Al-6Ti—0.5C master alloys (refining temperature 720 T, holding time 5 min)

2000

1600

1200

400 b r______./c.

- i a—h

]

p= 1 1 1 1 TP U N B |

0 20 40 B0 BO 100
f, min

120

e Al-6Ti, Al-5Ti-1B fl Al-6Ti-0.5C Fy40{L¥EE the

Fig.6 The fading behaviors of AI-6Ti {a), AI-6Ti-1B ()
and AH6TI-0.5C {c) master alloys (refining tempera-
ture 720 T, addition level 0.2%}
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Fig.T SEM image of crystallization nuclei and subgrain struc-
ture {4}, megnified image of the nuclei {(b) and X-ray
scanning lines of Tl and C {c}
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