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Table 1 Contents of Sr and B in

experimental alloys

Heat number w(Sr)/ % w(B)/ %
1 0. 030 0.012
2 0. 030 0. 020
3 0. 030 0. 028
4 0. 030 0. 028
5 0. 030 0. 036
6 0. 030 0. 048
7 - 0. 028
8 0.015 0. 028
9 0. 020 0. 028
10 0.025 0. 028
11 0. 030 0. 028
12 0. 040 0. 028
13 0. 040 0. 040
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Fig. 1 Effects of B content on dendrite a in Al11. 6% St0. 030% Sr alloy
(a) —0; (b) —0.012%B; () —0.020% B; (d) —0.028% B; () —0.036% B; (f) —0.048% B
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Fig.2 Effects of B content on morphology and size of eutectic silicon in AF11. 6% Sr0. 030% Sr alloy
() —0.028% B; (b) —0.048% B
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Fig. 3 Effects of Sr content on dendrite a in AF11. 6% Si0. 028% B alloy
(a) —0; (b) —0.015% Sr; (¢) —0.025% Sr; (d) —0.040% Sr
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Fig.4 Microstructures of Al-11. 6% Si-0. 040% Sr-0. 040% B alloy
(a) —Dendritic a; (b) —Futectic silicon
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Fig. 5 Particles in AF11. 6% Si alloys

(a) —0.040% Sr+ 0.028% B; (b) —0.040% Sr+ 0.040% B
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Fig. 6 X-ray mapping of particles in AF11. 6% Sr0. 040% Sr-0. 040% B alloy
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Table 2 Energy-dispersive X-ray tracing and
analysis result of particle phase showed in Fig. 5

Content B Al Si Sr
w/! % 12. 17 16. 43 2.88 68. 52
x/ % 42.98 23.25 3.91 29. 85
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Interaction between Sr and B in AF Si casting alloys

LIAO Heng-cheng, SUN Guo-xiong
( Department of Mechanical Engineering, Southeast University, Nanjing 210018, China)

Abstract: The interaction between Sr and B in AFSi casting alloys was investigated by observing the changes of the morphology and size of
the dendritic a and eutectic silicon phases using energy- dispersive X-ray tracing and X-ray mapping. It is found that AF 1B master alloy has a
strong power of dendrite refinement in near eutectic AFSi casting alloys modified with strontium and strontium enhances the dendrite refinement
of boron. But, there is a mutual poisoning phenomenon between Sr and B when the Sr and B contents in alloys are excessive. It could be inter-
preted by the discovery of an compound in which the mole ratio of Sr to B is close to 3. 4. The formation of this compound consumes a great
deal of Sr and B in melts. The observation of the Sr-B compounds affords a direct evidence for the mechanism of the mutual poisoning between
Sr and B.

Key words: ALSi alloy; strontium; boron; mutual poisoning; interaction
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