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Transmission by Using MAGMAsoft
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Abstract
In the die casting process, the flow of liquid metal has significant influence on the quality of casting products and die

life. For the optimal process design of gear housing of automobile transmission, various analyses were performed in this

study by using computer simulation code, MAGMAsoft. The simulation has been focused on the molten metal behaviors

during the mold filling and solidification stages for the sound casting products. Also internal defects were predicted by

application of air pressure and feeding criteria.
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Fig. 1 Flow-chart of die casting simulation
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Table 1 Conditions for computer simulation

Classification Condition
Cavity ADCI12
Material Fix#d Dic? SKD61
Moving Die SKD61
Cooling channel Water
Initial Ca\fity 670:C
temperature - Die ISOQC
Cooling channel 35T
. TOSHIBA 2250ton
Machine type .
(Real Time Shot Control system)
Filled rate of sleeve 42.339%
Cast Pressure 700kgf/cm®
Tip diameter | @140
Slow shot velocity 0.25m/s
Fast shot velocity 2.5m/s
Length of shot sleeve 850mm
Length of fast shot velocity W 250mm
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Fig. 2 Casting design of gear housing
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Fig. 3 Sequences of mold filling simulation (case 1)
(a) filling 10% (b) filling 30% (c) filling 60% (d) filling 85% (e) filling 100%

Fig. 4 Sequences of mold filling simulation (case 2)
(a) filling 10% (b) filling 30% (c) filling 60% (d) filling 85% (e) filling 100%

(a) (b) (c)
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Fig. 5 Sequences of mold filling simulation (case 3)
(a) filling 10% (b) filling 30% (c) filling 60% (d) filling 85% (e) filling 100%
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(a) case 1 (b) case 2 (c) case 3

Fig. 6 Final flow junction zone

(a) case 1 (b) case 2 (¢c) case 3

Fig. 7 Porosity defects predicts by air pressure criterion

Reverse Gear
_Assembling Rib

Main Shaft Hole

(a) Initial cooling (b) Added cooling
channel channel
Fig. 8 Porosity defects by Computer Tomography Fig. 9 Modification of cooling channel design
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(a) Initial cooling

channel 5.14s 9.779s 15.45s 23.40s
(b) Added cooling
channel 5.14s 9.55s 15.09s 22.01s
Fig.10 Sequences of solidification simulation
Solidification Feeding Defects

(a) Reverse Gear
region

i,

(b) Main shaft hole
region

Fig.11 Shrinkage defects predicts by solidification and feeding criterion
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Pressure

- —y
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Fig.12 Solidification simulation of main shaft hole region for the squeeze time design
(a) 10% solidified(3.1s) (b) 21% solidified(3.7s)
(c) 28% solidified(4.1s) (d) 41% solidified(5.1s)
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Fig.13 Solidification simulation of reverse gear region for the squeeze time design
(a) 10% solidified(3.1s) (b) 30% solidified(4.3s)
(c) 35% solidified(4.7s) (d) 50% solidified(6.1s)
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