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Fig. 1 Scheme of local fracture behavior in

heat-treatable high strength aluminum alloys
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Table 1 Volume fraction and radius of

constituents and dispersoids in present experiment

Constituent Dispersoid
Alloy
Pl Y% ro/Um Pal %o r o/ Pm
2024 5.556 8.4 0.18 0.13
EN2024 5.023 7.6 0.15 0.09
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Table 2 M easured tensile properties for
2024 aluminum alloys in different typical

heat-treatment conditions

Aging Yield strength True Work hardening

Alloy time/h  JMPa stzain/% exponent m
UA2024 (underaged) 1.5  243.6  14.3 0. 080
PA2024 (peakaged) 16 332.4 9.5  0.054
0A2024 (overaged) 85 281.2 122 0.067
EN2024 16 344.5 9.8  0.060
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Fig. 5 TEM micrographs of dispersoids in
2024 (a) and EN2024 (b)
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(Curves are predicted by model and scatters

are measured experimentally)
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Fig. 9 Variation of tensile ductility with
aging time at different aging temperatures

(Curves are predicted by model and scatters

are measured experimentally)
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volume fraction of precipitates
(Curves are predicted by model and scatters

are measured experimentally)
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Model for tensile ductility of high strength Al alloys

containing second particles of various sized scales

ZHANG Guojun"?, LIU Gang', DING Xiang-dong', SUN Jun', CHEN Kang hua’
(1. State Key Laboratory for M echanical Behavior of M aterials,
School of M aterials Science and Engineering, Xi an Jiaotong U niversity, Xi an 710049, China;
2. School of Materials Science and Engineering, Xi an University of Technology, Xi an 710048, China;
3. State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China)

[ Abstract] A model was established for high strength aluminum alloys to present a nonlinear relation betw een the tensile ductility of
the alloys with the characteristics of constituents, dispersoids, and precipitates within the alloys, based on both the roles of three
secondparticles with various sized scales in the failure and the dislocation mechanism. The results show that the ductility to fracture
obtained experimentally is well agreed with that predicted by the model for an aged 2024 aluminum alloy. Moreover, an optimum
could be approached to promote the ductility, as well as maintain the strength of the alloys by means of comprehensive analyses to the
model.

[ Key words] aluminum alloys; second phase particles of various sizes; tensile ductility; model
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