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Table 1 Component of A319 alloy

Elements Si Mg Fe Cu Zn Ti Al

M ass

fraction/ %

6.16 <0.1 0.75 3.20 0.30 < 0.1 Balance
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Fig. 1 Flow process chart of melt temperature

treatment(MTT) experiment
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Fig.2 Wedge shaped permanent mold used for studying effect of cooling rate on solidification structure
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Fig. 3 Cooling curve of A319 alloy with
different mold
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Fig. 4 SEM photogragh of interstitial
phase of A319 alloy
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Fig. 5 Solidification structures of different

cooling rate of A319 alloy sample with MTT
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cooling rate of A319 alloy sample without MTT
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Table 2 Tensile properties of different holding

time of mixing melt

Holding time/s  Tensile strength/ MPa  Elongation ratio/ %

Without MTT 171.7 1. 68
0 164. 8 1.17

15 203.8 2.16

30 210.2 2.86

60 221.1 4.67

90 181 3.33
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Fig. 7 Tensile test results of A319 alloy with
MTT process with different holding

time of mixing melt
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Fig. 8 Schematic of model of mixing melt
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Effect of melt temperature treatment on

solidification structure of A319 alloy

HE Shu-xian, SUN Bao-de, WANG Jun, ZHOU Yao he
( Department of M aterial Science and Engineering, Shanghai Jiaotong U niversity,

Shanghai 200030, P.R. China)

[ Abstract] The effect of a new process, the melt temperature treatment( MTT) process on the solidification structure of A319 alloy
has been studied. Through the investigation of the cooling rate and the holding time of the mixing melt, the results show that the
cooling rate has little effect on the size of the primary dendritic either treated with MTT or not, however, the MTT process can re-
strain the intercrystalline compound phase from precipitating and promote the homogenization of the microstructure. With the holding
time of the mixing melt going, the tensile strength of the samples measured appears low - high ~low trend in values. The mechanism
of the MTT was analyzed with the theory of atom clusters.

[Key words] melt temperature treatment; A319 alloy; solidification structure; clusters
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