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Fig. 2 Boundary conditions for simulation calculation
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Fig. 3 Secondary dendrite arm spacing from different perspectives of
cylinder head obtained through simulation calculation
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Fig. 6 Alloy properties of four schemes
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Tab. 1 Secondary dendrite spacing at different positions of
cylinder heads in four schemes
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Fig. 7 Secondary dendrite arm spacing from different perspectives of cylinder heads in four schemes obtained through simulation calculation
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Fig. 8 Solidification time of cylinder heads in four schemes obtained through simulation calculation
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Influence of Sc and Zr on the Secondary Dendrite Arm Spacing of Low-
Pressure Cast Aluminum Silicon Alloy Cylinder Heads

MAO Guo-ling, ZHOU Hai-tao, HU Ding-yun, HE Xiao-dong, WANG Yan, JIANG Chao
(China North Engine Research Institute (Tianjin) National Key Laboratory of Vehicle Power System, Tianjin 300400, China)

Abstract:

This paper used simulation methods to conduct research. Firstly, the simulation results were calibrated, and the
simulation results of the secondary dendrites in the aluminum silicon alloy cylinder head corresponded one-
to-one with the experimental results. Then the influence of scandium and zirconium on the secondary dendrite
arm spacing of low-pressure cast aluminum silicon alloy cylinder heads was studied. The results showed that
after adding Sc, there was a slight increase in the secondary dendrite arm spacing of the low-pressure cast
aluminum silicon alloy cylinder head. After adding Zr, there was a slight decrease in the secondary dendrite
arm spacing of the low-pressure cast aluminum silicon alloy cylinder head. After adding Sc and Zr together,
there was a slight increase in the secondary dendrite arm spacing of the low-pressure cast aluminum silicon
alloy cylinder head. The positive effects of Sc and Zr on secondary dendrites at the material level had not
been fully reflected in the part level aluminum silicon alloy cylinder head. After adding Sc/Zr, the thermal
conductivity, solid fraction and other properties of aluminum silicon alloy change, and the solidification time
at the same position of the cylinder head was different. Then it was necessary to optimize the structure and
process of the cylinder head to fully leverage the positive effects of Sc and Zr.
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scandium; zirconium; low-pressure cast; aluminum silicon alloy cylinder head; the secondary dendrite
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