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Influence mechanism of heat treatment on microstructure of
Al-3%Ti-0.35%C grain refiner
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Abstract: The influence mechanism of heat treatment on micro-structure of Al-3%Ti-0.35%C grain refiner prepared by
thermal explosion method was researched. The results show that the Ti element diffusion is an important factor in heat
treatment; the precipitation reaction is started firstly at 400 ‘C and is lasted for 6 h; when the AL;Ti particle meets the
atomic computation, its configuration will hold for long. But when Ti element is superfluous at the grain boundary or
border area of Al;Ti, the diffusion reaction will occur in this field at some condition. When the grain refiner holds for
more than 12 h at 600 ‘C, some particles that contain Ti element are obtained at the grain boundary by diffusion reaction,
the eutectic-like structure and the product of precipitation reaction will disappear. The configuration of TiC particle can’t
transform under the test condition. The refiner processed by the heat treatment that is held for 2 h at 400 ‘C has a good
refining performance.
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Table 1 Parameters of heat treatments

No. Temperature/'C Time/h Cooling

001  Room temperature

002 200 2 Cooling in stove
003 300 2 Cooling in stove
004 400 2 Cooling in stove
005 500 2 Cooling in stove
006 600 2 Cooling in stove
S06 600 12 Cooling in stove
S69 600 24 Cooling in stove
012 400 1 Cooling in stove
014 400 3 Cooling in stove
015 400 4 Cooling in stove
016 400 5 Cooling in stove

1 AFNE T ORI 2 h XA B 2
Fig.1 Microstructures of samples held at different temperatures

for 2 h: (a) Without treatment; (b) 400 'C
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Fig.2 Microstructure of grain refiner held 2 h at 400 ‘C with
EPMA
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Fig.3 XRD patterns of Al-3%Ti-0.35%C refiner by different

heat treatment processes
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Fig.4 Microstructures of samples held at 400 C for different
times: (a) 4 h; (b) 6 h
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Fig.5 Microstructures of samples held at 600 C for different
times: (a) 12 h; (b) 24 h; (c) 24 h
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Table 2 Average diameter of solidified Al samples refined by

refiners after different heat treatments

No. Average diameter/um | No. Average diameter/um
001 289.2 004 202.1
002 316.5 005 238.1
003 278.6 006 268.4
012 292.3 015 262.8
014 2154 016 299.1
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Fig.6 Mapping analyses of refiner held at 600 C for 24 h
with EPMA: (a) Ti element; (b) C element; (c) COMP-BE
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Fig.7 Sketch map for transformation of microstructure of

Al-3%Ti-0.35%C refiner during heat treatment
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