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Multi-objective Optimization of Injection Mechanism and Casting Process

Parameters Based on the Krging Model
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South China University of Technology; 2.Guangdong Key Laboratory for Advanced
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Abstract: Injection mechanism is important for filling and forming in squeeze casting equipment. The fit clearance
of its components greatly affects the accuracy and stability in the injection process. To minimize the change of fit-
ting clearance during injection, a multi-objective optimization method based on the Kriging metamodel was pro-
posed which taken into account for the clearance rate and temperature difference as the objectives, and considered
the key parameters of the injection mechanism and process such as initial clearance and pouring temperature. The
results show that the accuracy of Kriging metamodel is higher than 0.97. Meanwhile, the optimized process pa-
rameters were presented as follows: casting pouring temperature of 701 C, shot-sleeve preheating temperature of
338 ‘C, shot-sleeve wall thickness of 16 mm, initial clearance of 0.1061 mm and injection velocity of 56 mm/s,
where the clearance rate is reduced by 10% and the heat transfer temperature difference is reduced by 49% after
optimization. In addition, the filling process is more stable.
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Fig.1 Meshment of the mechanism component
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Tab.1 Material parameters of various components

®E BR . AR LA/ A
R G B T wemo ket g0

m~ %) GPa Kb Kb (107" K1
QT450 7 060 169  0.257 32.0 595 1.29
H13 7 800 210 0.3 32.23 478 1.15
A356 2 700 68.9  0.33 167 896 —
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Fig.2 Physical test platform
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Fig.4 Response graphs in different cases
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Tab.2 Results of Kriging meta-model under each index
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Fig.7 Multi-objective optimization solutions
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Tab.3 Comparison of results before and after optimization
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