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Abstract

On the basis of analyzing the structural characteristics of the casting, traditional empirical formu-
las were used to design the die-casting process of the cover plate, and CAE (Computer Aided Engi-
neering) software was used to numerically simulate the casting. The simulation results show that
some parts of the casting designed in the initial plan have serious shrinkage, shrinkage cavities
and flow marks. The production trial mold results are basically consistent with the initial process
numerical simulation results, and the initial die-casting process cannot meet production require-
ments. Based on the trial mold and numerical simulation results, the initial die-casting process
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was improved, the size and position of the overflow groove were added and changed, and air cool-
ing was changed to water cooling. Numerical analysis and production test molds were conducted on
the improved die-casting process. The phenomena of shrinkage porosity, shrinkage holes and flow
marks were greatly improved, meeting production quality requirements.
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Figure 1. 3D model of castings
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Table 1. Chemical composition of ADC12 aluminum alloy w (%)
#* 1. ADC12 S5 A& MLER S w (%)

Cu Si Mg Zn Fe Mn Al
191 10.56 0.21 0.55 0.85 0.28 &
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Figure 2. Schematic diagram of the location of the parting surface
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Figure 3. 3D drawing of die casting with gating system
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Table 2. Pouring and overflow system parameters

F 2. RERRESY

I g AR g I g BES IR cm? g
689.18 293.85 793.11 489.91 1776.14
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Figure 4. Simulation results of casting filling process
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Figure 5. Simulation results of casting solidification process
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Figure 6. Initial scheme defect distribution

[l 6. H1375 RIRFAS T
5. BELZHRMK

5.1. TEHwitie

EEXT TR AT A 2 P AR G, BEIOLBA X IS, ALESBEI RS, [ HKARES
&, FEHEE KRN 25°C o EFXTEEERT i PE AE B 4ERA « deFL A A FR IR AL, TR B A AL S I — /M s v il
1F & B G 1L R A Y, ISR RS EERE 1. AL T = WK 7.
5.2. TEMNIEE

STHIAE T2 ARG B CAE BAESE TR, 45 R WK 8. A1 7205, 4544 B s AN T7 g 4

DOI: 10.12677/mos.2024.132097 1021 e RSE TR


https://doi.org/10.12677/mos.2024.132097

PUEE

TR, SRBIISIEE, AR AENCLBHX, FiR. AL RS BIRME S PR Absg N
TR, IR G IR < SR VRAE B Y BT R AR BR LR . & 9 DN, AR IS AT A A R

1. NHREIARIKES; 2. BEPFIRERKES ; 3. Wi liifl; 4. #5
(RUEPINES

Figure 7. Process solution optimization diagram
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Figure 8. Defect distribution of optimization plan
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Figure 9. Tryout parts
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