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Table 2 Some physical parameters for aged AFCu
alloy and 0 precipitate

Physical parameters  Expression or value Reference
A 40 [ 33, 34]
¥/ (Jom™ ?) 0.15 [35]
Vil (107 ¢ m**mol™ ') 2.83 [12,13]
alnm 0. 404 [36]
b/ nm 0.286 [37]
D/ (m?s™ Y 6.0x10*6exp(%%ﬂ) [38]
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(a) —Influence of ageing temperature for aged AF4% Cu; (b) —Influence of Cu content at the same temperature of 463 K
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(a) —Influence of ageing time and ageing temperature for AF3% Cu;

(b) —Influence of ageing time and ageing temperature for AF4% Cu
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Table 3 Presently calibrated critical nucleation-energy-
barriers and formerly determined intrinsic yield

strengths' """ for aged AFCu alloys

Cu content Aging temperature AG® G
(mass fraction) / % /K /eV /M Pa
403 0. 946 118.5
5 438 1. 064 118.5
463 1. 151 118.5
493 1.323 118.5
438 1.014 151.5
3 463 1. 109 151.5
493 1.216 151.5
438 0.998 168.0
3.5 463 1. 083 168.0
493 1. 184 168.0
463 1. 045 189.0
4 493 1.171 189.0
513 1.257 189.0
4.5 463 1. 031 207.0
’ 493 1. 147 207.0
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Table 4 Some mechanical parameters for

aged AFCu alloys

M echanical parameters ~ Expression or value  Reference
M 3.1 [ 40]
G/10" Pa 2.8 [37]
ro/ nm 2b [41]
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A model for age strengthening of

plate- like- precipitate- containing Al alloys

LIU Gang', DING Xiang-dong', SUN Jun', CHEN Kang hua’
(1. State Key Laboratory for M echanical Behavior of Materials, School of Material Science & Engineering,
Xi an Jiaotong University, Xi an 710049, P.R. China;
2. State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, P.R. China)

[ Abstract] A simplified model was presented to establish the quantitative relations between yield strength of aged Al alloys contain-
ing plate-like precipitates and the sizes, volume fraction of precipitates, which are dominated by ageing temperature, time as well as
alloy compositions. The nucleation, growth and coarse of the precipitates are integrated into the age strengthening model based on
some acceptable assumptions. The ageing-strengthening of AFCu binary alloys was satisfactorily simulated and predicted. Further
more, the critical energy barrier for nucleation of precipitates in aged AFCu binary alloys, is determined from a simple ad hoc formula
configured on the basis of tailoring relevant parameters, f ( AG" , x ¢/ x.) = constant, by which the model becomes of more feasibilr
ty, integrality and applicability.
[ Key words] aluminum alloys; platelike precipitate; ageing strengthening model
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