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Effect of Combined Refining and Modification of Ti B Sr and RE on

Microstructure of A356 Aluminium Alloy
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School of Physical Science & Technology Key Laboratory of Material Physics Ministry of Education Zheng-
zhou University Zhengzhou 450052 China

Abstract The combined refining and modification effect of Ti B Sr and RE cerium-rich
mixtures of rare earth on microstructure of A356 aluminum alloy has been studied using OM

SEM EDAX etc. It has been found that RE does not react with Mg and form Mg-rich phases

the Mg distribution is uniform in the alloy and the Fe-rich phase is refined with addition of RE.
The RE addition significantly reduces secondary dendrite arm spacing in A356 aluminum alloys
refined with 0. 1% Ti. The Combined refining of 0. 01% Ti and 0. 03% B has better grain
refinement than that with 0. 1% Ti and results in equiaxed o« Al grain structure and Al-Fe-Si-
Mg and Al-Si-RE phases are also refined obviously. Combined refining and modification of Ti

B Sr and RE obtain the best modification effect for the eutectic silicon.
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0.01%Ti 0.03%B A356 Tab.1 Chemical compositions and secondary dendrite arm spacing
Ti B TiB, of the samples with combined refining and modification
659 °C Lo Al + AIB, mass %
A356 614 °C a Al A356 Si Mg Sr Ti B Re DAS/pm
o Al 5 a 6.77 0.426 0.0244 0.106 0 0 24.9
A]B2 TiB, A1B2 TiB, b 6.58 0.425 0.02 0.0994 0 0.3 14.3
6 0. 10%Ti ¢ 6.75 0.382 0.0181 0.0141 0.03 O 17.83
A356 d 7.21 0.267 0.0202 0.0111 0.03 0.3 21.32

(d)0.01%Ti+0.03%B+Sr+RE

Fig.2  Micrograph of A356 alloys with combined modification and refinement
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Fig.3  Silicon morphology of A356 alloys with combined modification and refinement

S . 2 S / 1 2 3 . : ;. N

(a) 0.10%Ti+Sr (b) 0.1%Ti+Sr+RE () 0.01%Ti+0.03%B+Sr  (d) 0.01%Ti+0.03%B+Sr+RE

4
Fig.4 EDAX analysis of precipitated phases of alloys
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