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Table 1 Chemical composition of Al-Si and Al-Mn
alloys (w/%)
Alloy Si Fe Cu Mn Mg Zn Al
Al-Si  9.0~10.5 0.8 0.25 0.10 1.0~2.0 0.10 Bal.
Al-Mn 0.5~0.7 0.7 0.05~0.2 1.0~15 — 0.20 Bal.
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Fig.1 Microstructures of as-cast and uniform heat treated
Al-Si/Al-Mn clab slab: (a) as-cast, (b) 450 C,
(c) 480 °C, and (d) 510 C
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Fig.2 Microstructures of Al-Si/Al-Mn clab slab uniform heat
treated at 480 ‘C for different time: (a) 6 h, (b) 9 h,
(c) 15 h, and (d) 18 h
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Fig.3 Microstructure of the interface for Al-Si/Al-Mn clad slab
after uniform heat treating at 480 ‘C for 15 h
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Fig.4 Variations of hardness for Al-Si/Al-Mn clad slab with

time after uniform heat treating at different temperatures
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Fig.5 Elemental EPMA mappings for the distribution in
as-cast Al-Si/Al-Mn clad slab: (a) SEI, (b) Al, (c) Si,
(d) Mg, (e) Mn, and (f) Si/Mn synthetic map
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Fig.6 Elemental EPMA mappings for the distribution in uniform
heat treated Al-Si/Al-Mn clad slab (480 °C, 15 h):
(a) SEI, (b) Al, (c) Si, (d) Mg, (¢) Mn, and (f) Si/Mn
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Uniform Heat Treatment of Direct Chill Continuous
Casting Al-Si/Al-Mn Clad Slab

Ren Zheng, Zhang Xiao, Zhu Xiurong, Cheng Jianguo, Lian Fukui, Xu Guohui, Xu Ying, Zhao Baorong
(The Ningbo Branch of Ordnance Science Institute of China, Ningbo 315103, China)

Abstract: The uniform heat treatment of direct chill continuous casting Al-Si/Al-Mn clad slab was investigated with different temperatures
and time, and the microstructure, hardness and solute distribution of the uniform heat treated samples was studied. The results show that
the coarse net-work compounds of Al-Si alloy change into spot and short-bar compounds, the Mn element distribution is more uniform,
and the interface of Al-Si/Al-Mn clad slab is clearer because of element solution. The hardness of Al-Si alloy is reduced after the treatment,
but the hardness of Al-Mn alloy is not sensitive to temperatures and time of the uniform heat treatment. The elemental EPMA mappings
show that the distribution of solute elements are more uniform, and elements are diffused on the interface of Al-Si/Al-Mn clad slab,
especially Mg element becomes not obvious on the interface after uniform heat treatment. It can be concluded that the best Al-Si/Al-Mn
clad slab is obtained when the uniform heat treating temperature is 480 <€ and the time is 15 h.
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