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Die Casting Process Design of Automobile Gear Housing by
Metal Flow and Solidification Simulation

Jin-Young Park, Eok Soo Kim and Ik-Min Park™

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 automobile gear housing, various analyses were performed in this study by using computer simula-
tion code, MAGMAsoft. The simulation has been focused on the molten metal behaviors during the mold filling and solidifica-
tion stages for the sound casting products. Also the internal defects were predicted by application of air pressure and feeding

criteria.
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Table 1. Conditions for computer simulation

Classification Condition
Cavity ADCI12
Fixed die SKD61
Material -
Moving die SKD61
Cooling channel Water
Cavity 670C
Initial  “ryp 180T
temperature
Cooling channel 35T
Machine TOSHIBA 2250ton
type (Real time shot control system)
Filled ratio of sleeve 42.339%
Casting pressure 70MPa
Tip diameter @ 140mm
Slow shot velocity 0.25m/s
Fast shot velocity 2.5m/s
Length of shot sleeve 850mm
Length of fast shot velocity 250mm

47

SAIANN Gr] s AF] A% &
3 2ol wl F83k gclozi] FALES) Wl
3 A9 &L d&Al(heat loss)@ T €3], €7
8 S sk, v T wlkE 480 SxS
= el 2 39 svlelRe] ukE(erosion)yE
FAA71 52 HAg S8 5SS A" 4
t BERe AA7E a9 £ sl Hed F=
HlQk2- Fig. 20149} o] @A 1] HREeR Wikt
2 g5gite]l F oA 71X (branchy’} o=
oy 1} FAYe] 1, Wikl A7} FFHOR Wel
e tA3 Fato|r}, m2la wlelzd wkehz F

Qab Fubl Aol AL A8 S =S 2

THREE AAIEE 34elt. & dTelMe TS
Ea Z7te] kel wE guke] B8 2AeE %
viele] -BEke] TFo) owgt S v]AEAE dot
Hoke}l =3t Air pressure criteria® ©]8-3}e] 7ln]E]
el e oA2ehT ol Bale] kel o 2
o] rbeAS dolH el ol2ldt SIMATAE uh
HOoR Ao FIMRME Adsied AA I3z
wegsigl o, Ale] vie) slastee] g sk
37] 5] DAL AUHOZ F 5 S T3
< A, AR, siMdse A FEF AFEH
w334 (Computer Tomography, CT)&%.2.2. W]
2 sheie

2.3.2. &3

SN FAARE 7|Fo R SAlgET &
AP D912 Fasjed 1 AHE ephgion,
S} 1R 2% gAge) WA bedel B8 A
22 dAdEE AFY T FRHE 7MY ddsle
7 kel 5 AT PANA, o= P IAEE,
SR E & VeI =31 Feeding criteriaZ
F 2402 £33 WY edE Ak o
52 $A FHAFe] AAFEAME ojuidt Fd
28 Veh=AE ety 8 AFEES CT= &
osle] wlmalHt. -

233. SE7IH9] 83 f 7RPAAIRY

SN AelM A" HE FAA AFE %
2e] $IASS B ¢ BRHez e &
SATS S, FEAFE TEAHLE A 5
Sl FH7RBIA) 48E 98 AsRle] Jare o
F3la AT TRPIAALE EEste) Ao Hiog
a}arzt 3l

=
(]



1498 S8 AF§AF Gear Housing® wheliia®) F233 A4

-350 - B W ST

3.3MZat 5 ng

3.1. MMz

3.1.1. FHRkk| w2 2AAE Y

7} wielel] Wigl SN A2 N feke] A
% Fig. 3450 MUY 22 AESEd o))
APHo 2 fARIEY HA PR BENE B
T A3 AEHe FHe] oF 3094 = AP A

(a) (b) ()

HellX A&elM 1502 S2E AR ZoE 2
7 AREE. &, Wb 24025 mis) AFEAIRE
2402% Foll T4:(2.5 mfs) HZhe] o]Foix|r slule]
o] IHFAL 0086 Fol dRFYH. FAHHL
Fig. 3ol X<l upe} Zro] 248 30%2 (b3 H7MA=
A&7 AdYguke] Yzho] ulmH wi=A] 23y
He] 570~590°C =] W =7k S} i
Hog AP 12 AREHM F&How I

Teapeuce

Emety

smo
sz
| s
sas
s
5 i s
g 627
e
sizs
sos
ssas
ss14
5042
s
sie

Tompaee
I Emply.

&g
a3
o557
sens
s
i s
i 8211
Ly o
sizs
s
5185
A sura
s
PR s

s700

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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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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(b) Main shaft hole
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Fig. 14. CT photographing results by local squeeze effect.
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