578 AgFzd 8 AFA Al Wheeld] AZ0): 45 4 STHH - 245 - FHZ - H92

X

A=l 28k A5x Al Wheel?] A|Z(): f& A 334
Fols - HAT - 2L

Production of Automobile Al Wheel by Low-Pressure
Die Casting (I) : Flow and Solidification Simulation

In-Ho Choo, SungKon Yu and Jeong-Kil Choi*

Abstract

A multi-purpose code MAGMA was employed for mold design and process control in producing Al wheel by low-
pressure die casting. Three-dimensional solid modeling was followed by mesh generation of casting and molds(top,
bottom and side). The simulation of stability of casting cycle time, mold filling simulation with pressure variation from P1
to P2, solidification simulation by solidification time and feeding criteria, and temperature distribution of molds during
processes were studied in this research. The thermal stability of molds was attained after 5 cycles when molds were pre-
heated at 400°C. The pressure increase from P1 to P2 for mold filling was evaluated as slightly higher, and 6 seconds
were taken for the mold filling. The cycle time was believed to be designed properly judged from the solidification time
of casting and open/close time of molds. (Received September 15, 1998)
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Fig. 1. Three dimensional solid modeling of Al Wheel.
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Fig. 2. Mesh gencration of casting, top mold, bottom mold and side mold.
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Table 1. Time sequence in low-pressure die casting
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Table 2. Specification of each process in low-pressure die

casting
Classification Contents
Material A356.2
Pouring Temp. 700°C
Initial Mold Temp. | 450°C
Pressure P1 = 0.2403 kg/cm’
P2 = 0.2880 kg/cm’
P3 = 0.4882 kg/cm®
Cycle time Total : 260 sec
Start on 15 sec
Mold Setting Start
Mold Setting Finish
Mold Filling Start 15 sec
Mold Filling Finish
Pressure Start 140 sec
Pressure Finish
Pressure Reduction 15 sec| 60 sec
Fressure Reduction
Side Mold Open (30
Solidification Finish
Side Mold Open 8 sec | 30 sec
Upper Mold Open 11 sec
Casting Release 15 sec
Mold Original
Cooling Channel |No. Parts Start —
1 | Upper Hub (W.C) | 100 — 260
2 | Upper Spoke (A.C) 150 — 240
Lower-Spoke (A. | 180 — 250
3 { Lower Hub (W.C) | 150 — 260
4 | Upper Inlet (W.C) | 100 — 260
Mold Material Upper - Lower SKD61
Side FCD50
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Fig. 3. Cooling curves of seven cycles.
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Fig. 4. Sequences of mold filling in low-pressure die casting.
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Fig. 5. Sequences of mold filling tracted by tracer particle.
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Fig. 6. Simulation of mold filling time.
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Fig. 8. Shrinkage defects predicted by solidification time.
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Fig. 9. Solidification time of mushy zone.
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Fig. 10. Shrinkage defects predicted by feeding criterion.
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Fig. 12. Temperature distribution of molds when second cycle starts.
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