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Design of Die—casting Moulding Process for an Automotive Rear
Suspension Beam Based on Numerical Simulation

CAO Zhiqgiang, WANG Huosheng, YANG Qinjia
(School of Materials Science and Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract: Aluminium alloy die casting has been widely used in the development of new energy vehicle parts due to its
advantages of lightweight and high-efficiency production. However, considering the high performance requirements of
castings in the automotive field, it is necessary to design a reasonable die-casting scheme to effectively control common
die-casting defects such as gas porosity, inclusions, and shrinkage holes to meet product quality requirements. In this paper,
taking the die-casting parts of automobile rear suspension beams with uneven wall thickness as the research object, the two
gating system schemes were compared by numerical simulation, the casting defects existing in production were analysed,
and an improvement scheme was proposed. The results show that the five-gate scheme can shorten the filling distance of
molten aluminium and reduce defects such as entrained air and oxidation inclusions. Aiming at the shrinkage hole problem
of the two thick walls far away from the inner gate, a scheme of inserting copper alloy blocks in die was proposed. The
numerical simulation results show that the cooling rate of aluminium melt at the thick walls can be accelerated by a high
thermal conductivity CuCoBe mould insert, and the hot spot and shrinkage holes can be effectively eliminated.
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Tab.1 Chemical composition of the AlSi10MnMg alloy

(mass fraction/%)

Si Mg Mn Fe Ti Sr Zn Cu Al
Standard value 9.5~11.5 <0.45 0.4~0.8 <0.25 <0.12 0.01~0.027 <0.07 <0.05 Bal.
Test value 10.96 0.137 0.560 0.137 0.089 0.005 0.014 0.020 Bal.

K1 a3t (a) UG =48] 5 (b) —4ER T (c) BEJE 40T
Fig.1 Rear suspension beam: (a) UG 3D drawing; (b) 2D size; (c) wall thickness analysis
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Fig.2 Pouring systems: (a) scheme I; (b) scheme II
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Tab.2 Parameters of the AlSil0MnMg alloy"”

Solidus Liquidus Thermal
Density Specific heat .
temperature  temperature conductivity
/(g+cm?) . . /(J-kg'- K"
/C /C /(W-m'-K")
2.68 555.8 595.33 878 140
3 HI13 WA B S H™
Tab.3 Parameters of H13 steel™
Density Specific heat Thermal conductivity
/(g-cm?) /(J-kg'-K™") /(W-m'-K")
7.9 633 23.4
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K4 J5 % AR EI5E . (a) #f = K 5 (b) A b ; (o) B 4b i

Fig.4 Liquid-filled diagram of scheme II: (a) schematic diagram of the cross-section; (b) cross-section at A; (c) cross-section at B

Fs iRl EIsH

Fig.5 Cloud map of air entrapment of scheme |
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Fig.6 Cloud map of air entrapment of scheme II
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Fig.7 Cloud map of the distribution of oxide inclusions for scheme I
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Fig.8 Cloud map of the distribution of oxide inclusions for scheme II
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Fig.9 Formation of the isolated liquid phase in scheme I
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Fig.10 Formation of the isolated liquid phase in scheme II
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Fig.11 Simulation results of shrinkage hole: (a) scheme [; (b) scheme II
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(e) B &b # 1 4 AH
Fig.12 Inspection of actual production castings for scheme II: (a) physical drawings of products; (b) X-ray inspection at point A;
(c) X-ray inspection at point B; (d) OM image of the section at point A; (¢) OM image of the section at point B
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Fig.13 Distribution of CuCoBe mosaics
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Tab.4 Parameters of the CuCoBe alloy

Specific heat Thermal conductivity

Density/(g-cm?
y/(g-cm') /(Tke' K A(W-m’- K

8.75 420 300

A A SSE A BEE I 13.4 s,B 5 58 4 6k & it
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Fig.14 Isolated liquid phase formation after inlaying CuCoBe



(EEEF AR )06/2024

BERE, S ETHEELNR

REREHMBEIZRIT +591-

P15 B 1R 22 AL

Fig.15 Variation in the temperature of the casting
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Fig.16 Shrinkage hole of casting after inlaying CuCoBe
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