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Development and Application Case of Integrated Front Cabin Die Casting Project
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Abstract: Integrated die-casting body parts is a major change and technology leap in the current development of auto-
mobile manufacturing, which breaks through the traditional automobile manufacturing process, and effectively reduces
the cost of automobile manufacturing, and improves the endurance capacity and safety performance of automobiles. In
view of the large size and complex structure, high mechanical properties and a variety of connection requirements of
integrated front cabin die-casting project products, as well as the lack of integrated die-casting technology and develop-
ment and application experience in the industry, the problems of product filling and solidification and control deforma-
tion need to be solved for die-casting process and mold solutions. The development and application case of the inte-
grated front cabin project were described. Based on the drawings of customer, standards and technical requirements,
the difficulties and risk points of die-casting process were identified, and the die-casting mold scheme and equipment
matching scheme were output through simulation comparison analysis and process parameter design. After actual pro-
duction verification, the risk problems identified by simulation analysis were successfully avoided. The average elonga-
tion of the product body reaches up to 8.9% , and the internal quality and overall contour size results can all meet the
requirements of customer.
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Fig.1 Frame display of a certain type of automobile
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Tab.l1 Internal quality requirements for products
B AL AL TS ik
9 HEJit/mm BRWRY  RKHA/  RBURKMENE  RAKE/  RAWE/  BKHER/ RBUEKMNBE/
mm? mm (% -mm~?) mm mm? mm (% -mm™?)
1 0,3] 0.8 1 2~10 2 25 6 5~25
2 0,3] 3.14 2 4~20 5 50 8 10~50
3 (3,9.5] 7 4.5 6~30 8 100 12 20~100
4 (9.5,00] 20 6 10~50 16 200 16 40~200
F2 FRBYILERREGTE WIAR 3% (SPR R A5 5 — IR A T 85 5 1R B 1R RS R i
Tab.2 Standard for thread hole defect in products ALK B 22 B, 5 R S5 I RS AR IE 5 b 1 75
B9 /mm ?L;jiﬂ;ﬁ FLAHE /A WHE/mm Wﬂgﬁiﬁf AR B8P HiE e 05 — PR AL T AG 1 5 2 10 R FH S A b 21
- = = - - B4 T BB G b T AR (EL 7 5 X8 B L A9 67
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Tab.3 Injection process parameters

2% 7 3 [ 3 iF : £ Vi
F R /mm K /mm O IR RIS, R e e ABUIAN AR /ms RN

m (m+s ) MPa MPa

260 1500 5940 55.0 17.5 6.15~7.10 55920 82.9 35
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Tab.4 Process parameter table

e AT A KR u:“r‘:; . - P ™ i 93 2 FE L ﬁ\m
Wi kg PRORRES g, BEEES gy BOEES ABEDRER SRl b
mm (kg-m~ ) (m+s™ %) mm VF) /kg
86 1 500 260 2420 0.08 9.800 5940 20.5
T T RN p
RENETURD e mm ke BRER/em?  RE e sk pem mehpyL MR
MPa (m+s™ 1 BE/(mes %)
0.01 35.00 8.5 22 368.56 113 6.15 35537 71.17 200
BEG AT  BELRNE  DUEEGNE Ve VRGN 1 FE S TS
R S /% TXHEIIDJEJ;EJ;/ M REE R B/ PRERRAE/ RN FEITE“/ K PR 5 /mm P‘;‘ZEQUJHJZEE/ &Eﬂf'lmﬁflﬂ}i
m-s ') mm mm (m-s 1) (m-s ) /(m-s )
44.6 1.00 831 955 55 1056 1.34 0.88
1% S5 i / MRS/ MR O™ A BN I E/ 1 kgBA AW JFRmEiE A B RE R/ 8RR
(m+s %) (m-s 1) i) /s (m-s M Rz op 3k 47 /mm Sk A E /mm mm ] /s
1.13 0.25 0.083 0.2 7.78 1399 444 1.13
Z (1047615) (139, 615) (3) M 700 BE 4 B o R 0 70 0 2 5 o T ROAA
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Fig.6 Filling temperature analysis
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Fig.4 Preliminary pouring scheme
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Fig.7 Material tracking analysis
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Fig.5 Filling velocity analysis Fig.8 Solidification analysis
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Fig.13 Diagram of mold scheme
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Fig.12 Risk location analysis of mold sticking
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Fig.10 Thermal node analysis
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Fig.11 Analysis of shrinkage and porosities
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Fig.14 Equipment matching curves
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Fig.15 X-ray inspection results
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Fig.16 Sampling positions of integrated front cabin body
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Fig.17 Mechanical properties of the front cabin
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