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Abstract This paper describes a method to control Mn and Fe contents in recycled AZ91D ingots, based on
the mutual solubility of Mn and Fe in AZ91 alloy melts. For this purpose, Fe solubility with the change of
Mn content and temperature was investigated in the homogenized and re-precipitated liquid AZ91 alloy. The
increase of the amount of Mn added to the melt resulted in the decrease of Fe content. The data obtained in
this study was adopted to the pilot plant for recycling of the scrap. As a result, Mn and Fe contents measured
in the recycled ingot were in good agreement with ASTM B93 standard.
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Table 1. ASTM Specifications of AZ91D (wt.%)

AZ91D Al Zn Mn Simax. Cumax. Nimax. Femax. Mg
Ingot(B93) 8.5-9.5 0.45-0.9 0.17-0.40 0.05 0.025 0.001 0.004 Remainder
D/C Part(B94) 8.3-9.7 0.35-1.0 0.15-0.50 0.10 0.030 0.002 0.005 Remainder

Table 2. Chemical composition of starting melt for manufacturing SH(T) specimens
Material Chemical Composition (wt.%)
Al Zn Mn Fe Cu Ni Mg
AZ91D 8.8 0.80 X 0.02 Y 0.002 <0.001 balance
X=0.23~0.6, Y=0.02
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Fig. 1. Photograph of melt stirring with impeller and argon gas
bubbling process.
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Fig. 2. Mutual solubility of Mn and Fe in AZ91 melts
measured by re-precipitation procedure and calculated by
Holta's equation.
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Fig. 3. SEM images of settled precipitates and Al, Mn, and Fe
contents with position in precipitates obtained from starting
melt with (a) 0.23wt.%Mn and (b) 0.6 wt.%Mn, respectively.
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Fig. 4. Change of Fe content with temperature and amount of
Mn added in AZ91 melt.
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Table 3. Chemical composition of the recycled ingots manufactured in pilot plant. (wt.%)

Sample Al Zn Si Fe Mg
ASTM 8.5-9.5 0.45-0.9 0.17-0.4 0.05 max. 0.004 max. bal.
Scrap 8.5-9.1 0.6-0.76 0.13-0.19 0.008-0.022 0.004-0.008 bal.
P-1 8.42 0.72 0.16 0.015 0.0026 bal.
p-2 8.50 0.71 0.17 0.015 0.0023 bal.
P-3 8.68 0.72 0.18 0.013 0.0017 bal.
P-4 8.82 0.76 0.18 0.013 0.0019 bal.
P-5 9.34 0.75 023 0.026 0.0024 bal.
P-6 9.42 0.75 0.24 0.011 0.0015 bal.
P-7 9.09 0.76 0.18 0.012 0.0028 bal.
P-8 8.82 0.72 0.18 0.008 0.0024 bal.
P-9 8.68 0.78 0.20 0.008 0.0037 bal.
P-10 9.0 0.77 0.17 0.012 0.0034 bal.
P-11 8.60 0.74 0.17 0.015 0.0022 bal.
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