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Table 1 The composition of pure metals used in experiments (mass fraction, %)

Metal Al Cu Sb Si Fe Other elements
Al = 99.60 0.01 0.08 0.10 0.21
Cu <0.001 =99.950 0.001 0.004 <0.045
Sb 0.01 = 99.85 0.02 0.12
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Fig.2 Microstructures of pure Al sheets obtained under different cooling rates

(a) 2000 T / 5. grain morphology
{c) 2000 C / 5. dendritic morphology
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Relationship between the grain size of pure
Al and the cooling rate of added sheet

(b) 5000 T /s, grian morphology
(d) 5000 T / s, dendritic morphology
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Fig.5 The effect of addition amount of shest
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Fig.8 Original structures (the uper parts) and sel{-grain refined structures (the lower parts) for pure Cu (a)
and pure Sb (b)
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SELF GRAIN REFINEMENT OF METALS

BIAN Xiufang, ZHOU Xinguo, LIU Guangrong, LIU Xiangfa, M A Jiaj (Shandong
University o fTechnology, Ji'nan, 25006 1)
(Manuscript received 1996—08-16, in revised form 1997-02-17)

ABSTRACT A new technology of grain refinement of metals, self grain refinement, ob-
tained by the utilization of the nucleation potential inherent in commercially pure Al, Cu and
Sb has been described. The effects of the cooling rate, adding amount and holding time in
molten metal for the rapidly solidified sheet of these metals on self grain refinement have been
examined. The effectiveness of the self grain refinement of aluminium is equal to that of a
master AlI-Ti—B added in the aluminium. Cu and Sb also have the effectiveness of the self
grain refinement. The mechanism of the self grain refinement of metals has been studied on
the heredity theory of metals,
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