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Table 1 Chemical component of the A380 Al alloy w;/%

Si Fe Cu Mn Mg Ni Zn Sn Al
854 076 341 035 023 055 1.2 025 &
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Fig. 1 FEM of the high pressure die casting
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Table 2 Orthogonal test factor level table

M%
K- A B C
PERRRE/C BOHJERT/C JREBE#EEE (mest)
1 630 180 3
2 650 200 4
3 670 220 5

F3 EXRWAR
Table 3 Orthogonal test plan

W AIC B/C cl(m-sh) R ) BRI (grem®) GiALIABYem
1 630 180 3 49.633 2 0.000 211 2.736 2
2 630 200 4 51.344 5 0.000 195 25180
3 630 220 5 51.763 5 0.000 193 2.3946
4 650 180 4 50.244 2 0.000 190 2.709 5
5 650 200 5 54.487 7 0.000 202 25192
6 650 220 3 55.418 3 0.000 194 22739
7 670 180 5 52.645 8 0.000 182 3.056 8
8 670 200 3 56.756 1 0.000 196 2.887 8
9 670 220 4 57.7321 0.000 193 2.6619
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Table 4 Solidification time range analysis table
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Fig. 8 Main effect diagram of the die-casting process parameters on the
mean value of the solidification time
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Table 5 Air entrainment range analysis table
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Fig. 9 Main effect diagram of the die-casting process parameters on the
mean value of the air entrainment

M, EEHEREMR, ERsEHT . BETM, X
FEREIEFEA3, EEREREBR3, HEFNIREIEE
C3, FEEHHNERERIR/N. ALEEESEE
NEHRENE—IFEINERN, HFHNREEELZS
ZHHA3B3C3,
NFEITEETS H N EBGEFLATRSZ IR X IR
PRI HE, IWBRIIERIFITIRED T, RPN
IR EDSTE . BLORANESE LTSS
FUARTRIDENENMNE . 1RIBEXR6IX], EHETIZSH
WFEFAROEEERN - BRIBE (B) >i%
FIRE (A) >SEFEE (C) . RFEENRERE

20} : | e ST

! | —e BUILE

] | A G
28 : |
- | 1
E | |
=27 I 1
= | ]

= l R
%2.6 ] 1
: :
25 : i
I 1
- 1' 1

Al A2 A3 BI B2 B3 CI 2 (3
H#
El10 JEH L ZSHmALATRISENEMMNE
Fig. 10 Main effect diagram of the die-casting process parameters on
the mean value of the shrinkage pore volume



20234 F120/572%5

®6 WILBRIRESR

Table 6 Total shrinkage volume range analysis table
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Numerical Simulation and Optimization of High Pressure Casting for
Differential Housing
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Abstract:

The study aims to address the prevalent challenges of blowhole and shrinkage during the high-pressure casting
of aluminum alloy differential housing. A comprehensive numerical simulation was carried out utilizing
the finite element software ProCAST. The simulation comprised of a solution of the flow field, temperature
field, and velocity field to predict potential casting defects. To optimize the casting process, an orthogonal
experimental design was employed. The simulation results indicated the existence of spiraling issues at the
bottom cylinder and both sides of the support during the filling stage. Additionally, the high metal temperature
gradient during solidification led to uneven solidification, premature solidification at the gate, and shrinkage
defects upon complete solidification. By considering the impact of casting parameters on solidification time,
spiraling volume, and shrinkage volume, the optimal casting parameters were determined to be a pouring
temperature of 650 °C., a mold temperature of 220 °C , and a shot speed of 5 m/s. Finally, a casting experiment
was conducted to verify the reliability of the determined casting parameters.

Key words:
differential housing; high pressure die casting; numerical simulation; defect; orthogonal experiment
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