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Effects of wavelike sloping plate rheocasting and spheroidisation on
microstructures and properties of Al-18%Si-5%Fe alloy

GUAN Ren-guo, CAO Fu-rong, ZHAO Zhan-yong, HUANG Hong-qian, ZHANG Qiu-sheng, WANG Chao

(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: A novel method of preparing hypereutectic Al-Si-Fe alloy was proposed by wavelike sloping plate (WSP)
rheocasting device, and the rheocasting and spheroidisation treatment of Al-18%Si-5%Fe alloy were investigated. The
results reveal that the morphologies of primary crystal Si, Al;gSijoFes and AlgSi)Fe phase in this alloy can be improved
obviously by WSP rheocasting. With the decrease of pouring temperature, various phases tend to be refined and
spheroidised. The formation of microstructures in this alloy originates from three mechanisms such as crystal nucleus
multiplication brought by crystallization rain, crystal restraining growth under strong cooling of sloping plate and crystal
break-up under flow shear. The WSP rheocasting and spheroidisation treatment further improve the microstructure of
Al-18%Si-5%Fe alloy. The Vickers hardness of the alloy is 87.5. The wear rate of Al-18%Si-5%Fe alloy under dry
friction is 5.4 mg/h.
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Fig.1 Schematic diagram of wavelike sloping plate process
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Fig.2 Practicality diagram of friction set
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Fig.3 Binary phase diagram of Al-Si alloy
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Fig.4  Microstructures of normal castings of Al-Si and
Al-18%Si-5%Fe alloys: (a) Al-Si alloy, 710 C pouring; (b)
Al-18%Si-5%Fe alloy, 710 C pouring
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Fig.5 Composition analysis of constituent phases of
Al-18%Si-5%Fe alloy: (a) SEM image; (b) Composition of
point 4; (c) Composition of point B
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Fig.6 Microstructures of Al-18%Si-5%Fe alloy billets prepared by WSP rheocasting under different pouring temperatures: (a) 710

'C; (b) 690 °C; (c) 680 °C; (d) 670 C
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Fig.7 Schematic diagram of crystallization rain: (a) Nucleation; (b) Nuclei moving freely and dispersing into melt-nucleus moving;

(¢) Grain growth
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alloy prepared by electromagnetic stirring
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Fig.9  Microstructures of Al-18%Si-5%Fe alloy WSP

rheocasting billet after holding at 540 °C for 12 h

100 2 12
7.5
- Da
10.5 =h
75+ 19 ~
E 64.7 fn
3 50 6 é
% 5.4 &é
£ g
251 13 B
Ot 0
Alloy species

Bl 10 ARG RIERAGAL LK) Al-18%Si-5%Fe 754l B
BEHIZE Y AL-18%Si A X EL

Fig.10 Comparison of Vickers-hardness and wear rate of
Al-18%Si-5%Fe alloy processed by WSP rheocasting and
spheroidisation treatment with those of Al-18%Si alloy:
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