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Fig.1 Structure schematic of copper mold
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Fig.2 Schematic of casting process
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Fig.3 Microstructures of the Al-5Zr master alloys at different pouring temperatures: (a) 1250 C, (b) 1050 C, (c) 950 C, and (d) 800 C;
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(e) the magnified image corresponding to position 2 in Fig.3c; 1 and 2 denote white long-bar phase and fine-needle phase, respectively
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Fig.5 Three-dimensional morphologies of the primary AlsZr phase in Al-5Zr master alloys at different pouring temperatures:
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(a b) 1250 C, (c, d) 1050 C, (e, f) 950 °C, and (g, h) 800 C
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Fig.7 Schematic of the “cross-bridge” AlsZr crystal growth process: (a, b) early growth stage and

(c~g) the formation process of cross-bridge

11 —3000
101 * 12500
°r 2000
g8r 1%
3 A el
3 7k B 1500%
N
B6F 11000%
> 500
—n—Size 1
: : A/‘ —a— Number

800 900 1000 1100 1200 1300
Temperature/ C

350 100
— —a—Size b
3001 \ —=—Number  fgq
2501
A
=200+ 160
= @
é 150 i 404§
100 . z
50+ \\\ 120
O i \: 1 0
=50

800 900 1000 1100 1200 1300
Temperature/'C

B8 BRI X A FTE SR A AlZr AH R K e H R

Fig.8 Effects of pouring temperature on the size and the number of the primary AlsZr phase with different morphologies:
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(a) thin-flake AlsZr phase and (b) thick-plate AlsZr phase
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Three-Dimensional Morphology of Primary Al;Zr Phase in Al-5Zr
Master Alloy and Its Dependence on Pouring Temperature

Li Fei'?, Zhu Qingfeng®, Wang Wenjing®, Zhao Zhihao®, Cui Jianzhong*
(1. Key Laboratory of Electromagnetic Processing of Materials, Ministry of Education, Northeastern University, Shenyang 110819, China)
(2. Liaoning Shihua University, Fushun 113001, China)

Abstract: The Al-5Zr master alloy was fabricated by a direct melt reaction technique in the Al-K»ZrFe system. Three-dimensional
morphologies of the primary AlsZr phase in Al-5Zr master alloy were acquired by the alkali corrosion and their formation mechanisms
were analyzed. The effects of pouring temperature (1250, 1050, 950, 800 <C) on the morphology, size and the amount of primary AlsZr
phase in the cooling process were investigated. The theoretical and experimental values of solid fractions were calculated by JMatPro
software and an area-method, respectively. The results show that the morphologies of AlsZr phase in the master alloy display thick-plate,
thin-flake, petal and cross-bridge shapes; and the formation of these morphologies are resulted from two-dimensional nucleus growth and
constitutional supercooling. With the decrease of pouring temperature, the morphologies of AlsZr phase change from thin-flake to
thick-plate, the size and the amount for the thin-flake phase decrease, while the size and the amount for the thick-plate phase increase, but
the total amount of AlsZr phase decreases. The theoretical value of solid fraction agrees well with the experimental value. With the
decrease of pouring temperature, the relative content of thick-plate AlsZr phase increases in terms of the solid fraction.

Key words: Al-5Zr master alloy; primary AlsZr phase; three-dimensional morphology; pouring temperature
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