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Effects of Al-3B master alloy addition on
impurity iron content of recycled casting aluminum alloy
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Abstract: The effects of Al-3B master alloy additions on the impurity iron content of the recycled casting aluminum
alloy A356 were investigated by optical microscopy (OM), scanning electron microscopy (SEM), X-ray diffractometry
(XRD) and direct reading spectrometry. The results show that the iron content of the recycled aluminum alloy A356
decreases with increasing Al-3B master alloy addition, and the microstructure is fined. The iron content is reduced from
0.96% to 0.68% (mass fraction) when Al-3B master alloy addition is 3% (mass fraction), and its removal rate is 29.1%.
The tensile strength and elongation of the recycled casting aluminum alloy increase by 20.5% and 38.6%, respectively.
The chemical reaction between boron and iron in the recycled aluminum alloy A356 to form Fe,B is the main reason for
the decrease of the iron content.
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1 ALL3B PG
Table 1 Chemical composition of Al-3B master alloy (mass
fraction, %)
B Si Fe Al
3.25 0.085 0.186 Bal.
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Table 3 Effect of addition of Al-3B master alloy on iron

removal rate of recycled A356 alloy

. Mass fraction of iron/% Tron
Mass fraction of
Al-3B/% Before After removal
0,
treatment treatment rate/%
0 0.96 0.93 3.12
1 0.96 0.84 12.5
2 0.96 0.78 18.7
3 0.96 0.68 29.1
4 0.96 0.71 26.0
5 0.96 0.72 23.9

F2 A A356 BEIEANEE I3 EAL Y
Table 2 Main chemical composition of recycled A356 ingot
(mass fraction, %)
Si Fe Mg Mn Ti Al
6.70 0.96 0.30 0.016 0.09 91.8
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Fig. 1 Influence of different Al-3B additions on metallographs of recycled aluminum alloy A356: (a) 0%; (b) 1.0%; (c) 2.0%; (d)

3.0%; (¢) 4.0%; () 5.0%
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A Zone 4 in Fig. 2(a) Zone B in Fig. 2(a)
Al Element  w/% x/%
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Al 96.96  98.51 Si 2418  26.66
Fe 3.04 1.49 Fe 22.54 12.42
Si
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L Fe ) . .
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Al Zone C in Fig. 2(b) Zone D in Fig. 2(b)
Element  w/% x/% Element  w/% x/%
Al 67,55  74.80 Al 58.87  64.69
Si 1477 1577 Al Si 2551 27.04
Fe 17.68 943 Fe 15.62 8.27
Sl Fe Sl Fe
WﬂLJA afe . . ] AFe .
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B2 Al3B &EIINER 0%F 3% A A356 414 4 AUTHES #4715 UK H 115 % EDS fgil
Fig. 2 Backscattered electron images of microstructures ((a), (b)) and EDS spectra ((c)—(f)) of recycled aluminum alloy A356 with

0% (a) and 3% (b) Al-3B master alloy
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Fig. 3 Effects of addition of Al-3B master alloy on tensile
properties of recycled aluminum alloy A356

Element  w/% x/%
Al 66.54  69.22
Si 27.91 28.00

Fe 5.55 2.78
Matrix Correction ZAF

Al

Si

Fe
0 ra 8 12 16 20
E/keV
4 VNIN 3% Al-3B 545 154 A356 FH A B B IET I E
I EDS fgi
Fig. 4 Morphologies of tensile fracture surface ((a), (b)) and

EDS spectrum (c) for recycled aluminum alloy A356 after
addition of 3%Al-3B alloy
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Fig. 5 Optical micrographs of longitudinal surface sectioned
along tensile axis of tensile fracture for recycled aluminum

alloy A356 after 0% (a) and 3% (b) Al-3B alloy treatment
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Fig. 6 XRD pattern of collected slag after purification with
3% Al-3B
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