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Table 1 Potential function parameters for
Al, Mg and AFM¢
Du/eV_ Rw/ A ¥/ (K"  ra/A
Al 3.7760 2.0896 1.6277

Mg 0.088400 3.248117 1.76295 6.168129 1.287759
AFMg 1.125062 3.266019 0.903744 5.773448

B/I(AY
3.3232

5.5550

Sa= 0.61723; Sy,= 1.793608 x 107 *;

gai= — 0.2205/(eV* K);

gug= 5.311508x 10" %/ (eV* K)
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Table 2 Calculation results of cohensive energy

Al Mg AlM g
Calculated value/ eV - 3.35996 - 1.530008 - 1.81579
Reference value/ eV - 3. 36! - 1.531 - 1.8199!M
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Fig. 1 Four basic structure cell
A —{001]/ 21(110); B —{001]/ X5(210);
C —{001]/ 25(310); D —{001]/ 21( 100)
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Table 3 Grain-boundary structure and segregation energy
Grain-bo Composition of Position of ;
s omposition o Structure cells i o P s
5 1 -1.2855
[001]/213(320) AB’
) 2 1.0156
A 1 -1.3786
[001]/2241(540) AAAB’ n‘m
N 2 1.4016
e " 1 -0.8622
[001]/325(210) B o3 ;) ~0.6012
1
= L 3 0.2202
1 ~0.024
o3 A 2 0.4271
[001]/55(310) C o4 4 '
02 1 B 3 0.4915
4 ~1.462
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Fig. 2 Charge density of Al atom of grain-boundary
before and after Mg segregation
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Table 4 Effects of Mg segregation on

vacancy formation energy (eV)

Vacancy position A B
No Mg segregation 0. 6683 0.7712
Mg segregation at position 1 0.6108 0.6949
Mg segregation at position 2 0.6095 0.6916
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Computer simulation of effects of Mg segregation on

properties of Al grain boundary

LIU Werjie', ZHANG Bao-jin
(1. Teachers College, Shenyang University, Shenyang 110015, P.R. China;
2. College of Sciences, Northeastern University, Shenyang 110006, P.R. China)

[ Abstract] The characteristics of grain-boundary segregation of Mg in Al alloy and its effects on the graimboundary properties have

been simulated by computer based on the embedded-atom method. The simulation results can be summarized as follows: the grain-

boundary segregation of Mg in Al alloy is a spontaneous behavior, the charge density between Al atoms and the vacancy formation en-

ergy at grain boundaries would be lowered while M g segregated in grain boundaries which leads to the grain-boundary brittleness of Al

alloy.

[ Key words] aluminum alloy; grain-boundary segregation; embedded-atom method; computer simulation
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