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Grain refinement for near- hypoeutectic AF Si alloys
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Abstract: The influence of AFSr modifier and Zr compound salt on marco/ micro structure of near hypoeutectic AFSi al-
loys was investigated. Only the addition of Sr into AFSi alloys could result in transition of eutectic silicon from coarse
plate like or acicular to fine fibrous, at the same time it had also a better refinement to the structure of alloys. The present
of Sr in AFSi alloys causes the changes of structures of liquid metals, and leads to the decreases of the solidliquid interfa-
cial energy of dendrite a( Al) and increases of the growth undercooling of dendrite tips. The combined addition of AFSr
and Zr compound salt, with increaseing the Zr content, the grain size decreases obviously. Finer and evenly equiaxed den-
drite a( Al) is attained with addition of 0. 35% Zr, and the size of macrostructure grain is about 100 =120 Hm. The Zr in
compound salt forms into the AFSi alloys melt, compared to AFZr master alloys, the ability of grain refinement and resis-

tant fading are better than those of AFZr master alloys.
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Table 1 Compositions of experimental alloy( mass fraction, %)

Si Fe Mg Cu Mn

Zn Ti Ca Al

10.2 0.11 0.011 0. 002 0. 003

<0.019 <0. 007 <0. 006 Bal.
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Fig. 1 XRD pattern of ZrAl; particles by
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Table 2 Characteristics parameters of marco-grain under various processings

Sample No. M odifier/ % Refiner w (Zr)/ % Average grain size/ Hm Characteristics Pl %
1 - - 2850 C+ E 21.6
2 1.3% - 965 C+ E 42.3
3 1.3% 0.15% 476 E 100
4 1.3% 0.22% 275 E 100
5 1.3% 0.30% 146 E 100
6 1.3% 0.35% 118 E 100

C —Columnar grain; E —Equiaxed grain; P —Proportion of equiaxed grain.
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Fig. 2 Characteristics of marco-grain under various processing

(a) —Sample No. 1; (b) —Sample No.2; (c¢) —Sample No. 3;
(d) —Sample No. 4; (e) —Sample No.5; (f) —Sample No. 6
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Fig. 3 Evolution of morphology of dendrite a phase with various processings
(a) —Sample No. 1; (b), (c¢) and (d) —Sample No.2; (e) —Sample No. 4; (f) —Sample No. 6
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Fig. 4 Effect of holding time on macro-grain size( 1. 5 X))
(a) —30 min; (b) —60 min; (¢) —90 min 3. 1
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