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1 —RUEHERFE Model Y R
Fig.1 Integrated die casting of Model Y rear underbody panel
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Table 1

UiES AR

Alcoa C611 EZCast™ 370
Rheinfelden Castasil 37 AlSi9MnMoZr
Magna Aural 5 374
Magna Aural 6 375
FEHTRL Tesla Alloy1

FEUTHL Tesla Alloy2
Al-Si & FETHE Tesla Alloy3

I R% K Al-Si-Mn-Mg-Re 5

L AER] Al-Si-Mn-Fe

EEK R Al-Si-Mn-Mg 3
RS R IDAL
Alcoa C446F 560
Alcoa 560.1
Alcoa A152 560 Bk
Alcoa A153 560 MR

Rheinfelden Magsimal 59 AlMg,Si,Mn
Al-Mg &

Rheinfelden Magsimal Plus AIMg.Si,MnZr

Rheinfelden Castaduct 42 AlMg,Fe,

Rheinfelden Castaduct 18 AlMg,Zn;Fe,
3B ks JDA2b AlMg,Si;

28 K% IDA2 AlMg;

Y. HATN, MR R 3
mm B}, %56 4 10 i AR B 249k
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IR A 2015 4F % IS Y
Al-Si-Mn-Mg-Re R JE#40H 4, T
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Chemical Composition of some non-heat-treatment aluminum alloys

G4t (P80 /%

Si Fe Cu Mn Mg Zn Ti Sr HAth | Al
6.0~9.0 | <0.15 — 0.4~0.8 | 0.15~0.3 — <0.10 0.01~0.03 = A%
8.5~10.5 | 0.15 0.05 |035~06 0.06 0.07 0.15 | 0.006~0.025 | Mo, Zr | &
6.5~8.5 | 0.1~025| 0.02 | 035~07  0.1~04 | 0.03 0.15 0.01~0.015 = 2
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Table 2 As-cast mechanical properties of some non-heat-treatment die casting aluminum alloys
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Table 3 Development status of large die-casting machines

B Tt FEFEHLF I 1E B
3000~4000 P22 % LEAP3500T, ¥k 48 HDC 3500T
4000~ 6000 13K 42 JE HDC 4500T, J1# 4500T, 1k} Carat 440, 7 Carat 560
6000~7000 | FAHHL 6000T, F13) 6000T, 15 6800T, WK 4: )& HDC 6800T, 17i #f] Carat 610
7000~ 8000 [z % LEAP7000T, i} K4:J& HDC 7000T, JJ£)j 7000T
8000~9000 1 FR4 )% HDC 8800T, i)y Carat 840
9000~ 12000 itz % LEAP900OT, /)% GigaPress 9000T, it Carat 920, 13 12000T
F4 HBHOKRBEEHNHARASH
Table 4 Technical specifications of some large die-casting machines
RIS | BEOIAN | FEAIAN |k ifEmm | ARk | i
HDC 2500 25000 1700 140~180 31.7~52.5 6250
HDC 3000 30000 2110 150~190 41.4~66.4 7500
HDC 3500 35000 2410 160~200 52.8~82.5 8750
HDC 4000 40000 2500 160~200 60.3~94.2 1000
HDC 4500 45000 2500 180~220 76.3~114 11250
LEAP 4500U 45000 2800 160~220 60~114 11250
LEAP 5000U 50000 2800 160~220 60~114 11250
LEAP 6000 60000 2920 210~250 110~156 15000
LEAP 7000 70000 4000 220~260 128~180 17500
LEAP 8000 80000 4800 250~300 193~278 20000
LEAP 9000 90000 5340 250~300 193~278 22500
Carat 560 56000 4295 170~240 64~128 14000
Carat 610 61000 4295 170~240 64~128 15250
Carat 840 84000 5412 200~300 105~236 21000
Carat 920 92000 5412 200~300 105~236 23000
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3D-strutturale-finale-8-tradizionale

Temperature/ °C

690.0
I623.0 T 6015
25560 7 550
489.0
422.0
355.0
288.0
221.0
154.0
g oo
200

Step No/time step:
2980/1.381e-05
Simulated time:
10.9939 s

Percent filled:
78.3

Fraction solid:

14

(a) FERITREBL

3D-strutturale-finale-8-tradizionale

Temperature/ °C.

690.0
ILZ&O Ty, 601.5
05560 7" 550
489.0
4220
355.0
288.0
221.0
154.0
g &7
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Step No/time step:
5510/5.387e-06
Simulated time:
11.0251 s

Percent filled:
99.2

Fraction solid:

0.8

(b) FERIEEHPTBL
2 —FUEFFTREEEMER ™

Fig.2 Simulation results of integrated die casting filling process
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3 Magma BATNAIERE S Foiibles R

Fig.3 Simulation results of defect

distribution predicted by Magma software*”!
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Progress in Integrated Die Casting of Aluminum Alloys

TAN Yunxiang', MA Juhuai', ZHAO Haidong™*, XU Qingyan'
(1. Key Laboratory for Advanced Materials Processing Technology, Ministry of Education, School of

Materials Science and Engineering, Tsinghua University, Beijing 100084, China;
2. South China University of Technology, Guangzhou 510640, China;
3. National Engineering Research Center of Near-Net-Shape for Metallic Materials, Guangzhou 510640, China)

[ABSTRACT]

Aluminum alloys, known for their low density and high specific strength, are widely used in aerospace

and automotive lightweight applications. Integrated die casting enables the production of large, complex, thin-walled
castings, effectively aiding in weight reduction and range extension for aircraft and automobiles. This paper provides a
comprehensive review of the development of large integrated die casting for aluminum alloys. It analyzes the compositional
design of non-heat-treatment aluminum alloys and highlights the characteristics of the developed alloys. Additionally, it
introduces the progress of domestic and international development of large integrated die casting machines and molds.
The current state of numerical simulation research is summarized regarding mold filling, solidification, defects prediction,
microstructure, thermal stress, and fatigue life prediction of integrated die casting parts. The paper concludes with a
discussion of future developments in integrated die casting technology.

Keywords: Integrated die casting; Non-heat-treatment aluminum alloys; Die casting machines; Numerical simulation
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