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Abstract : Die casting process of Mg alloys for high temperature applications was studied to produce an engine oil
pan. The aim of this paper is to evaluate die casting processes of the Aluminium oil pan and in parallel to apply new Mg
alloy for die casting the oil pan. Temperature distributions of the die and flow pattern of the alloys in cavity were
simulated to diecast a new Mg alloy by the flow simulation software. Dies have to be modified according to material
characteristics because melting temperature and heat capacity are different. We changed the shape and position of
runner, gate, vent hole and overflow by the simulation results. After several trial and error, oil pans of AE44 and
MRI153M Mg alloys are produced successfully without defect. Sleeve filling ratio, cavity filling time and shot speed of
die casting machine are important parameter to minimize the defect for die casting Magnesium alloy.

Key words : Oil pan(.2 ), Heat resistant magnesium alloy(\] & =} 1] %55), Aluminium alloy( Q50 F

), Die casting(t}o] 7] 2 &), Flow simulation(-f-5 3} 43)
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Table 1 Heat capacity of aluminum and magnesium

A319 T AZ9ID
Heatcapacityper |y 1 yeok | 1,428 UKgK
unit mass
density 2,532 Kg/M3 1,670 Kg/M3
Heat capacity per | 5 00 262 JM3/K | 2,384,760 IM3/K
unit volume
percentage 100% 77.8%
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(a) Front view (b) Back view
Fig. 1 Current Al oil pan and cooling lines

(b) 10msec Al Mg

(c) 15msec Al Mg

(d) 20msec Al Mg
Fig. 2 Temperature distributions of oil pans (Cycling)
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t=0.400 sec

t=0.430 sec

(b) 10msec

Fig. 4 Temperature distributions of Mg oil pan for new
cooling lines (Cycling)
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Fig. 5 Filling pattern of current Al oil pan
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A Study on Die Casting Process of the Automobile Oil Pan Using the Heat Resistant Magnesium Alloy

Mg oil pan(1-st)

Al oil pan
Fig. 6 Changes of runner and gate
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Fig. 8 Temperature distribution at t=1.825sec
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Fig. 9 2-nd die shape for Mg oil pan
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Fig. 11 Temperature distribution at t=1.825sec
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Parameters AE44 MRI153M (13}) MRI153M (2
Shot 4,740 5,200
Weight ot (g) 4,740 , ;
Part (g) 2,410 2,410 2,410
Inside Dia. (mm) 100 100 100
Sleeve — -
Filling ratio (%) 39 39 45
elt (°C) 690 680 690
Temperature Die (°C) 270 250 290
Sleeve (°C) 270 250 290
. SF6 (%) 2 2 2
Gas protection -
Carrier gas (%) N2(rest) CO2(rest) N2(rest)
Time (sec) Manual Manual Manual
Spray — -
Mixing ratio (%) 1/30 1/30 1/30
Shot position 80-150-450-550-610 20-70-100-150-200-250-610 150-250-600
P -630-732-770 -630-728-770 -630-765-785
Shot speed
Shot speed (m/sec) 0.5-0.5-2.0-3.0-6.0 0.2-0.4-0.6-1.0-1.5-2. 0.4-0.8-2.5-5.
P -6.0-6.0-1.5 5-4.0-7.0-7.0-1.5 0-5.0-1.5
Cavity fill time (sec) 0.1362 0.121 0.118
Cooling time (sec) 8 8-7-6 13
Gate speed (m/sec) 55 70 75
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Fig. 12 cutting position

(a) AE44 (b) MRI153M(1-st) (¢} MRT153M(2-nd)
Fig. 13 Photos of A-A’ section

(a) AE44
Fig. 14 Photos of B-B' section

(b) MRI153M(1-st) (c) MRI153M(2-nd)
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