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ABSTRACT The interaction between Sr and B in Al-Si casting alloys was investigated by observing
the changes of the morphology and size of the dendritic & and eutectic silicon phases. By using energy—
dispersive X-ray tracing, it is found that fine particles with the atomic ratio of Sr and B close to SrBg
compound are present in the center of dendrite cells, when the contents (mass fraction, %) of Sr and B
are in the range of 0.025-0.030 and 0.028-0.036 respectively. Some larger particles with Sr . B atomic
ratio of near 3 : 4 are found usnally at the eutectic zone when the contents of Sr and B exceed the
above ranges. The formation of the 3 ! 4 compound does consume a great deal of strontium and boron
in melt and consequently the modification effect of strontinm and the refinement effect of boron are
severely weakened simultaneously, viz., poisoned mutually. The formation of the Sr—B compounds with
3 ! 4 atomic ratio affords a direct evidence for the mechanism of the mutunal poisoning of elements Sr
and B.
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Table 1 Contents of Sr and B in experimental alloys

(mass fraction, %)

Alloy No. Sr B
1 0.030 0.012
2 0.030 0.020
3 0.030 0.028
4 0.030 0.036
5 0.030 0.048
6 0.015 0.028
7 0.020 0.028
8 0.025 0.028
9 0.030 0.028
10 0.040 0.028
11 0.040 0.040
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Fig.1 Particles in alloys No.10 (a) and No.11 (b)
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Fig.2 SEM images of particles at the center of dendrite a in alloys No.3 (a, b) and No.4 (c, d)
(b, d) high magnification

(a, ¢) low magnification
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Fig.3 Energy—dispersive spectra and analysis results of the particles in Fig.1a (a) and Fig.2¢c (b)
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Fig.4 Dendritic ¢ and eutectic silicon phases in alloys No.3 (a, b) and No.11 (c, d)
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silicon phase
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