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Effect of crystallization pressure on secondary dendrite arm spacing of
vacuum counter-pressure casting aluminum alloy
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(School of Aeronautic Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The effect of crystallization pressure on the secondary dendrite arm spacing of vacuum counter-pressure
casting ZL114A aluminum alloy was studied through testing and analyzing the secondary dendrite arm spacing (SDAS)
subjected to different crystallization pressures. Meanwhile, the relationships among the secondary dendrite arm spacing
of vacuum counter-pressure casting ZL114A aluminum alloy and crystallization pressure and wall thickness were
established. The results indicate that the effect of crystallization pressure on the secondary dendrite arm spacing of
vacuum counter-pressure casting aluminum alloy is obvious. For the samples with the same wall thickness, the secondary
dendrite arm spacing of aluminum alloy decreases with the increase of crystallization pressure. Under the same
crystallization pressure, the secondary dendrite arm spacing of aluminum alloy decreases with the decrease of wall
thickness. When the crystallization pressure is less than 350 kPa, the effect of wall thickness on the secondary dendrite
arm spacing is obvious, while when the crystallization pressure is more than 350 kPa, the effect of crystallization pressure
on secondary dendrite arm spacing is obvious.
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Fig. 1 Three-dimensional sketch map of sample (Unit: mm)
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Table 1  Technological parameters of vacuum counter-

pressure casting

Vacuum  Pressure  Crystallization  Time of
Sample ) )
N degree/ difference/ pressure/ holding
0.
kPa kPa kPa pressure/s
1 20 35 250 250
2 20 35 300 250
3 20 35 350 250
4 20 35 400 250
5 20 35 450 250
75}
<
N
7]
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Fig. 2 Linear intercept method of secondary dendrite arm

spacing
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Fig. 3 Changing curves of SADS with crystallization pressure

for vacuum counter-pressure casting ZL114A alloys under

different wall thickness
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Fig. 4 Sketch figure of extrusion and infiltration between

dendrites during vacuum counter-pressure casting molten metal
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Fig. 5 Changing curves of SADS with wall thickness for

vacuum counter-pressure casting ZL114A alloys under different

pressures
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Fig. 6 Fitting relationship among secondary dendrite arm
spacing and crystallization pressure and wall thickness for

vacuum counter-pressure casting ZL114A aluminum alloy
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