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Semi-solid Die Casting for Aluminum Alloy Main Bearing Cap
Ren Juncheng', Chen Song®, Li Tao', Wang Zezhong', Tang Yuanyuan', Li Daguan®,
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(1.Dongfeng Motor Coporation Technical Center; 2.GRIMAT Engineering Institute Co., Ltd.;
3.IKD Co., Ltd.)

Abstract: Aluminum alloy main bearing cap of engine block was produced by semi-solid rheological die casting.
Compared with QT500-7 products, weight is reduced by 45% , presenting the remarkable lightweight effect, and
the performance of the parts meets the design requirements. The main bearing cap was redesigned and optimized
according to the properties of the semi-solid aluminum alloy 319S and the characteristics of the SSM. After the
three-stage heat treatment, the metallographic structure is fine with high mechanical properties and absence of
defects such as gas hole and shrinkage porosity. The aluminum alloy parts have passed 10 million single-frame fa-
tigue tests, showing good application prospects.
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Tab.1 Chemical composition of 319S aluminum alloy %

wa

Si Fe Cu Mg Ni Zn Pb+Sn Ti Sr Al

bR 55~ < 25~030~ < < < < 0.01~
) 6.5 0.15 3.5 0.40 0.03 0.05 0.03 0.20 0.05
SCUNAE 6.48  0.14 3.2 0.37 0.01 0.01 0.01 0.003 0.02 4

454y 319S L E A A Mt aE R, TR
Prhiog B =390 MPa, J& Il 8 B = 305 MPa, 3% 55 54
E>164 MPa, | T 319S [y pEai e  Fr i b aE e o5
P RE AR AR T J5 BR B 55 2k L T T 8 A O 245 44 5k B 5 W JEE 1)
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The opitimized design process of semi-solid

aluminum alloy main bearing cap
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Fig.2 Structure comparision of QT500 and
319S main bearing cap
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Fig.3 319S alloy main bearing cap and
QT500 main bearing cap
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Tab.2 Structure analysis results of 319S aluminum

alloy main bearing cap
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W55 % AR >1.14 KTF 1.1
He A Ik g 250 MPa /NTELRBBHRAE 290 MPa
EORE 2 5.84 pm /NF 100 pm
X 3 H% 6.18 m /NTF 10 pm
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Fig.4 Maximum stress value of static strength
analysis of main bearing cap
e FH
0.573
[1.100
1.229

¥ 1.357

— 1.486
E1.614

1.743
[ 1.871
2.000

—10.000

1.25 1.14

BH5 Z4RKRERFZELAKEEHBL

Fig.5 Fatigue safety coefficient of main bearing cap
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Tab.3 Simulated parameters of semi-solid main bearing
cap by CAE
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Fig.7 Temperature field distribution
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Fig.6 Filling simulation results
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Fig.8 Trial-produced main bearing cap
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Tab.4 Mechanical properties of the main bearing cap
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Fig.9 Microstructure of semi-solid aluminum alloy main

bearing cap after heat treatment
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Fig.10 X-ray detection and fluorescent inspection
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Fig.11 Testing of aluminum alloy main bearing cap
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