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Abstract Magnesium has been used as wheel materials in the automotive industry for more than 20 years. The mag-
nesium wheels, which are lighter by 25% than aluminum wheels, provide easy controllability providing excellent road
holding by the reduction of weight. The purpose of this work is to develop cast AZ91D alloy wheel by sand cast and
permanent mold cast. The fluxless melting with the protective gas(SFs+ CO,) was performed to eliminate oxidation of
melt and impurity. The transfer of molten magnesium to the mold was done by using gas-pressurized pump system
through the heated pipe. The mechanical properites of AZ91D alloy wheel were investigated as a function of heat

treatment, ingot composition.
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Table 1. Chemical composition of AZ91D Mg ally
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Fig. 1. Melting furnace.

element Mg Al Zn

Mn Si Cu Ni Fe

wt.% bal. 8.3-9.5 0.45-0.9

0.17 0.05

0.015 0.001 0.004

Table 2. Two- piece magnesium wheels

Component Pattern

Molding Remarks

wheel disc permanent metal

(14x5.5)

shell/metal mold

wheel rim wood

(14x55)

Pep Set mold outer gating system
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Table 3. Cast conditions for Mg wheel disc
molten metal temperature 710C gas pressure 0.4kgf/cm*
mixing ratio 0. 8%SFs+CO: flow velocity 3¢ /min
metal mold temperature 250-280T tap hole temperature 595-605T
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Fig. 2. Sand match-metal mold used for wheel disc (0 metal
mold(SS41) @ shell mold(coated sand)
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SECTION A-A

Fig. 3. Schematic of pattern for 2- piece wheel rim @ rim(top
part) @ rim(bottom part) @ spure @ runner ® riser ® box
(A) @D box(B) ® box(C)
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Fig. 4. Specimen geometry for tensile test.
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Fig. 5. Castings for 2-piese wheel disc (a) shell mold site (b)
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Fig. 6. Cross sections of 2-piece wheel disc (a) 100% scrap (b)
15% scrap + 85% ingot (c) 100% ingot.
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Fig. 7. Microstructures of wheel disc centerline (a) 15% scrap+
85% ingot (b) 100% ingot.
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Fig. 10. Effect of mold type on microstructure {a) shell mold
site (b) permanent mold site.
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Fig. 13. Microstructures of 2-piece wheel rim. (a) A area (b) B
area (c) C area in Fig. 12.
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Fig. 16. Microstructures of AZ91D air cooled, then aged (a) for
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Table 4. Results of mechanical tests(15% scrap)
Heat UTS YS EL. Hardness
treatment (MPa) (MPa) (%) (BHN)
F 1495 112 37 60.5
T4(413C/16hr) 233 106 9.3 58.7
T6(216T/1hr) 219 124 6.5 64.6
T6(216C /2hr) 220.5 137 55 69.1
T6(216C/4hr) 2405 143 47 74.1
T6(216T /6hr) 230.5 153 39 76.9
T6(216 T /16hr) 235.5 1345 6.4 66.9
Table 5. Results of mechanical tests(100% ingot)
Heat U.T.S YS EL. Hardness
treatment (MPa) (MPa) (%) (BHN)
F 168.5 132.7 3.7 60.5
T4(413C/16hr) 224.8 132.7 8.8 58.7
T6(216C /6hr) 240.3 1576 33 74.1
T6(168°C/16hr) 243.6 150.3 7.8 62.6
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