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ABSTRACT

An in-line recycling technology and equipment for
recycling scraps generated in the process of die casting
AZ91D magnesium alloy parts have been developed. The
new technology enables the scraps to be recycled at the
same quality as primary alloy and the molten metal to
be continuously supplied to the die casting process.

Material and melting costs have been reduced by
approximately 20% compared to the use of conventional
recycled ingots. The technology has been applied in the
manufacture of magnesium head covers and intake
manifolds for V6 engines from 2009 year models
onwards.
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Table 1 Chemical components of AZ91D and effect of melting

Chemical component (wt%)0]

A0 | znO| MnO]| SiO cud [ Fel NiC
850 0.450/ 0.170| 0.050| 0.0250] 0.0040] 0.0010
Azo1DO | AlloyD | g50| 9on| -0.400| Max| Maxd| MaxO| max0
specification] productn] 830 | 0350/ 0.150( 0.100( 0.030} 0.0050f 0.0020
(ASTM B93)(] -9.70/ -0.100 MinO | Maxd| MaxO] MaxO| maxO
rﬁg‘;ﬁ@% 8.80| 0.800 0.190| 0.030| 0.003C] 0.00490] 0.00051]

ScrapU
mAefItt?rfED 8.800| 0.800| 0.180| 0.030| 0.0030] 0.00557 0.00051
PrimaryD rﬁg{g@% 9.10| 0.820/ 0.230| 0.030| 0.0030] 0.00100} 0.0005(]
alloyst] mAefItt?rﬁgD 9.00| 0.810| 0.220/| 0.030| 0.0030] 0.00150} 0.0007(]
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Fig. 1 Comparison of manufacturing process for AZ91D magnesium alloy parts
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and primary alloys
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Fig. 3 Composition of Mg-9%Al-Fe-Mn alloy
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Table 2 Mn and Fe content in AZ91D after in-line
recycling
Material Mn (%) Fe (ppm)
Before[ Primary alloy 0.234 10
recycling  [scrap 0.204 36
fg(t;?,rc%ng 50% scrap/primary alloy 0.217 20
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Fig. 6 Comparison of gas volume/oxide quantity after AZ91D in-line recycling
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Fig. 7 Comparison of appearance of AZ91D magnesium front head cover for V6 engine
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Fig. 8 Comparison of intensity of stress in test
pieces taken from AZ91D magnesium front
head covers
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