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Effects of Directional Solidification Growth Rate on Microstructure

Evolution of Al-15Cu Alloy
Liu Dezhi, Huang Lei, Zhao Xingchuan, Ma Jie, Wang Changzheng, Yin Yibin, Huang Baoxu
(School of Materials Science and Engineering, Liaocheng University)

Abstract. Al-15Cu alloy samples were prepared by directional solidification device with solidification rates of 10,
20 and 50 um/s. The distribution of solute element Cu conforms to Scheil equation under different solidification
rates. Due to the high density of Cu, gravity segregation occurs, which makes the effective distribution coefficient
kg increase. With decreasing in the solidification rate, the gravity segregation becomes more serious. With the in-
crease of the solidification rate or solute concentration in the liquid phase, the concentration of solute element Cu
at the solid-liquid interface is increased, inhibiting the broadening of dendrite and refining the structure. Mean-
while, the component supercooling is promoted with the dendrite characteristics more obvious.
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Fig.1 Phase diagram of Al-Cu alloy
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Tab.1 Thermophysical parameters for calculation of

Al-Cu alloy™*

Tl JREALL SRENRE JERIRE JLARE

H Byl HWERE MEBRE RAREEL IR/
R /% WHE/%  HU/% (kgem™H)

a-Al 0.18 33.2 5.65 50.6 2.74X10°%
9-AlCu  0.05 33.2 52.5 49.4 4.0X10°
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Fig.2 Cross-sectional structure of Al-15Cu alloy with

different solidification fraction at 10 pm/s
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Fig.3 Cross-sectional structure of Al-15Cu alloy with

different solidification fraction at 20 pm/s
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Fig.4 Cross-sectional structure of Al-15Cu alloy with
different solidification fraction at 50 pm/s
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Fig.5 Variation of solute content in Al-15Cu alloy
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Tab.2 The effective distribution coefficient (k) and sample

composition (C,) fitted by Scheil equation

BEEEAR/ (pm s~ D ke Colw(Cw /%]
10 1.192 3+0.036 2 13.992 8+0.329 7
20 1.157 6+0.061 8 14,492 340.768 5
50 0.829 340.033 2 15.368 6£0.423 6
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Fig.6 Variation of primary dendrite width with solute content
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