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Optimization of the Thin-walled Aluminum Die Casting Die Design by
Solidification Simulation

Young-Chan Kim, Se-Weon Choi, Jae-Ik Cho, Chang-Yeol Jeong, and Chang-Seog Kang®
Automotive Components Center, KITECH, 1110-9, Oryong-Dong, Buk-Gu, Gwangju, 500-480, Korea

Abstract

Thin-walled die casting of aluminum notebook computer housing with less than 1mm thickness was investigated by using com-
putational solidification simulation and actual casting experiment. Three different types of gate design, finger, tangential and split
type, were used and the results showed that sound thin-walled die casting was possible with tangential and split type gating design
because those gates allowed aluminum melt flowed into the thin-wall cavity uniformly and split type gating system was preferable
gating design than tangential type at the point of view of soundness of casting and distortion generated after solidification. Also,
solidification simulation agreed well with the actual die-casting and the casting showed no casting defect and distortion.

Key words : Solidification simulation, Thin-wall, Al-Si alloy, Die casting.
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Table 1. Conditions for solidification simulation.
Classification Condition
Cavity ALDC 12
Material Fixe(.i Die . SKD 61
Moving Die SKD 61
Cooling Channel None
Initial Melt 670°C
Temperature Die 150°C
Machine Type Buhler Evolution 53 D
Casting Pressure 60 MPa
Tip Diameter D70
Length of Shot Sleeve 475 mm
FT1,FT2
Gating System Design TT1, TT2
ST1, ST2
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Opening «+— Plunger moves = Osec
Parameter
(8 sec)
Cover die opens = 8 sec
Ejector opens =8 sec
Closing +«— DIE OPENS
Parameter (casting eject)
sec;
(7 seq) «— Spray starts = 10 sec
Spray stops = 10.3 sec
<«— Blow starts = 10.3 sec
Blow stops = 12.3 sec
Lead Time «— DIE CLOSES
{3 sec) Die Closed = 15 sec
Wait time for machine lockup
Wait time for dosing of metal
+«— CYCLE ENDS

Total cycle time = 18 sec

Fig. 1. Cycle time of die casting process.
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Fig. 2. Temperature distribution for FT gating system; (a) FT 1, (b)
FT 2.
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Fig. 4. Temperature distribution for ST gating system; (a) ST1, (b)
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Fig. 5. Velocity distribution for TT1 and ST2 gating system; (a) TT1, (b) ST2.
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Fig. 6. Solidification behavior of TT1 and ST2 gating system; (a)
TTI, (b) ST2.

@

Fig. 7. Actual die casting; (a) TT1, (b) ST2.
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