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Effects of Process Parameters on Microstructure and Properties of Die Casting
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Abstract; The effects of pouring temperature, injection holding time and chemical composition on the quantity and
morphology of externally solidified crystals(ESCs) in the microstructure of die casting Al-Si-Mg alloy and on the
mechanical properties of the castings were analyzed. The results indicate that ESCs in the microstructure is an im-
portant factor affecting the properties of castings. Increase of the pouring temperature can significantly reduce in
the microstructure, promote the transformation of morphology from dendritic to spherical, and improve the yield
strength and hardness of the die castings. With the increase of injection holding time, area {raction and average di-
ameter of ESCs in the microstructure are increased, while the yield strength and hardness of the castings are de-
creased. With content of Si increased from 7.0% to 7.5% , the ESCs can be significantly reduced and the mechani-
cal properties can be improved by reducing the liquidus temperature. By adjusting the pouring temperature, injec-
tion holding time and chemical composition of molten aluminum, the quantities and size of ESCs can be effectively
reduced, thus obviously improving the mechanical properties, especially yield strength and hardness.
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Tab.1 Chemical composition of Al-Si-Mg alloy %
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Fig.1 Dimension of tensile specimen
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Tab.2 Area fraction, average diameter of ESCs and
mechanical properties of casting body at different pouring
temperatures
B ESCs WAl ESCs V¥ JE iR

Pohrss ks BiE

E/C A%/ %  EHAR/um  JE/MPa i /MPa % (HB)
670 15.8 122.37 115 264 4.5 722
680 6.3 60.21 118 270 13.3 741
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Fig.3 Microstructure of Al-7Si-0.25Mg alloy at 670 C under different injection holding time
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Fig.4 Area fraction and average diameter of the ESCs in
Al-7Si-0.25Mg alloy at different injection holding time
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Fig.5 Mechanical properties of Al-7Si-0.25Mg castings

at different injection holding time
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