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Table 1 Chemical composition of

alloys ( mass fraction, %)

Alloy Mg Si Fe Excess Al
A 0.63 1.94 0.1 1.58(Si)  Balanced
B 0. 64 0.36 0.1 Balanced  Balanced
C 1. 85 0.55 0.1  0.90(Mg) Balanced
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Table 2 Chemical composition of Fe-containing phases ( mole fraction, %)
Cooling rate/ ( ‘C*min” ")
Alloy 3 27 700 2800
Al Fe Si Al Fe Si Al Fe Si Al Fe Si
A 66. 1 16.1 17.8 66. 2 16.5 17.3 71.9 13.5 14.6 70.5 14. 8 14.7
B 65.7 16.4 17.9 64.8 17.5 17.7 70.9 12.8 16. 4 72.3 13.1 14.6
C 64.5 16. 8 18.7 66. 0 18.1 15.9 71.6 13.0 15.4 69.7 15.8 14.5

Fe,Si,Al, I DL 5 /% FeSiAly. 5. 474 1 3 & 81K
I, FeSiAly. s Al & S MK, B FeSiAL. s#
I FeSiAly . 2474 HHE B = 1 700 'C/ min I, 1% 4H
A5 ) FeSiAls .

M g,Si BB 784k . T MgoSi TR
N, FEAR( e AL) B 5 RO B RS O3 B A R
PRI 70 B B R AN K . (H 2, BT JE R
AL 415k, Rt Mg/ Si EL{EREWS 45 H5& T MgaSi
MR A HAE R . R 3 AT LUE H, Mg,Si A
Mg 5 Si BE/RICAEL R Z RGO /T 2. G
BT Mg/ Si UAEIE N, MgSi AH N Mg
5 Si BRItk . X TH54 C, MgSi i
Mg 5 Si BEE/REGIE N3 2 . v FIE X MgoSi 41
Mg 55 Si B EEREEEEANK .

F3 MgSiHB M Mg/ Si BER L
Table 3 Mg/ Si molar ratio of M g,Si phase

=7
W

Cool rate/ ( ‘Comin” ')

Alloy
3 27 700 2800
A 1.72 1.69 1.68 1. 64
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C 2.02 1.97 1.95 1.94
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Table 4 Comparison of NSZ widths
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Cooling condition Alloy A Alloy B Alloy C
Continuous cooling 15.3 16.1 15.4
Intermediate quenching 9.2 9.5 8.8
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Solidification process of AFMg-Si alloys

WU Qiang', SUN Fei', SUN Qiangjin', KANG Shrfeng’
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Nanjing University of Science and Technology, Nanjing 210094, P.R. China;
2. Materials Engineering Department,
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[ Abstract] The solidification process of AFMg-Si alloys was studied. The composition and cooling rate were changed and their in-
fluences on as cast microstuctures were studied. The solidification paths of AFMg-Si alloys were determined by the analysis of mr
crostructure. The solute distribution during nonequilibrium solidification process was measured by EPMA . It was found that the com-
position of FeSiAly. s phase was FeSiAls at high cooling rate and FeSiAly at low cooling rate. No solute zone (NSZ) was found in the
matrix in the vicinity of boundary, the mechanism of the formation of NSZ was analyzed with the theories of solid diffusion and solute
redistribution.

[Key words] AFMgSi alloys; as cast microstucture; solute distribution; no solute zone
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