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Fig. 1

cooling conditions

Cooling curves of Al-4%Cu alloy under different
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Table 1 Cooling time of Al-4%Cu alloy under different

cooling conditions (min)
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Fig. 2 Typical SEM and TEM images of
samples under different cooling conditions:
(a), (e) 0.2 min; (b), (f) 19.4 min; (c), (g)
184.1 min; (d) 1500 min
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Fig. 3 Intragranular aging precipitates of Al-4%Cu alloy under different cooling conditions: (a) 0.2 min; (b) 19.4 min; (c) 184.1

min; (d) 1500 min
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Fig. 4 SADPs of tested alloy suffered different heat treatments: (a) 0.2 min cooling and without aging; (b)—(e) Cooling for time of
0.2, 19.4, 184.1 and 1500 min, and aged at 200 ‘C for 8 h, respectively; (f) Simulated [001],, diffraction patterns for 8’ phases
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Fig. 5 Hardness and resistivity curves of Al-4%Cu alloy
under different cooling conditions (Aging at 200 C for 8 h)
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Fig. 6 Hardness—aging curves of Al-4%Cu alloy under different cooling conditions: (a) 120 C; (b) 160 C; (c) 200 C; (d) 240 C
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Fig. 7 3D distribution of early aging clusters in Al-4%Cu alloy with different mass fractions of residual solute: (a) 1%; (b) 2%; (c)

3%; (d) 4%
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Fig. 8 Sizes of early aging clusters in Al-4%Cu alloy with

different residual solute mass fractions
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Effect of continuous cooling on aging microstructures and
properties of Al-4%Cu alloy

LI Hong-ying" >, LIU Jiao-jiao®, ZHAO Hui', LI Shi-chen"*

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;

2. State Grid Hunan Electric Power Company Research Institute, Changsha 410007, China;

3. Nonferrous Metal Oriented Advanced Structural Materials and Manufacturing Cooperative Innovation Center,

Changsha 410083, China)

Abstract: The effect of continuous cooling process on aging microstructure and properties was investigated by means of

scanning electron microscopy (SEM), transmission electron microscopy (TEM), selected area electron diffraction

(SAED), electrical resistivity, hardness test and Monte Carlo simulation. The result show that the cooling precipitations

are 6, 0" and 0" phases. The hardness and electrical resistivity are not monotone decrease with the extending of cooling

ending time, since the different microstructures induced by different cooling processes. §” phase precipitated in cooling

processes is acted as precursor of €' phase, as a result, an earlier peak hardness value is observed. However, extremely

slow cooling processes will lead to the significant consumption of alloy atoms, in which the driving force for aging

precipitation decreases. The results of Monte Carlo simulation reveal that the decrease of residual solid solution will

delay the formation of Cu rich clusters in the early stage of aging. If the residual solid solution is less than 2%, few

clusters are observed after simulating aging for 1800s and which decreases the efficiency of aging hardening.
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