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Fig. 1
Al-Cu-Li alloy at different deformation
strain rates: () 10s'; (b) 15 (c) 0.1 s
(d)0.0157"; (e) 0.001 s
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Fig.2 6-o plots up to peak stress under different deformation temperatures with strain rates: (a) £=0.001s'; (b) £=0.1s"
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Fig. 5 Negative peak of @ under different deformation conditions: (a) &=0.001s';(b) £=0.1s"
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Table 1 Strain of Al-Cu-Li alloy corresponding to maximum softening rate

*
&
-1

- 300 C 340 °C 380 C 420 'C 460 C 500 ‘C
0.001 0.10815 0.09409 0.08327 0.07474 0.06788 0.06226
0.01 0.11859 0.10318 0.09131 0.08195 0.07443 0.06827
0.1 0.13004 0.11314 0.10012 0.08987 0.08162 0.07486
1 0.14260 0.12406 0.10979 0.09854 0.08950 0.08209
10 0.15637 0.13604 0.12039 0.10806 0.09814 0.09002

. 420 °C,0.157!
B 420 °C,0.001s™!
500 °C,0.1s7!

2-5 5=15 >15
Boundaries rotation angle/(°)

B 7 AeAFEATELAME T A4 EBSE 55 & B (1Q)F df: 5t 711 &
Fig. 7 Imaging quality (IQ) map of EBSD and boundary misorientation angle distribution fraction of test alloy under different
deformation conditions: (a) 420 ‘C, £=10s'; (b) 420 C, £=0.1s"; (c) 420 'C, £=0.001s"; (d) 300 'C, £=0.1s"; (e) 500 C,

£=0.1s7"; (f) Boundary misorientation angle distribution fraction
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Fig. 8 TEM images under different deformation conditions:
(@) 300 'C, £=0.1 s'; (b) 420 C, £=0.1 s''; (c) 420 C,
£=0.001s"
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Dynamic recrystallization kinetics and nucleation mechanism of
Al-Cu-Li alloy based on flow behavior

YANG Sheng-li"%, SHEN Jian', YAN Xiao-dong?, LI Xi-wu', SUN Bao-ging?, MAO Bai-ping'

(1. State Key Laboratory of Nonferrous Metals and Processes, General Research Institute for Nonferrous Metals,
Beijing 100088, China;

2. Nonferrous Metals Processing Division, General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: The flow behaviors of Al-Cu-Li alloy were investigated by isothermal hot compressive tests, which were

L. Microstructure

carried out at the deformation temperature range of 300—500 C, and strain rate of 0.001-10 s~
evolution process was studied by TEM and EBSD analysis. The results show that flow curve can be divided into three
stages: work hardening stage, transition stage and steady stage. The higher the deformation temperature is, the smaller
strain required for dynamic balance of flow stress is. According to the flow behaviors of Al-Cu-Li alloy, critical strain (&)
of dynamic recrystallization is determined based on the relationship of strain hardening rate and flow stress. Under
different hot deformation conditions, the ratio of critical strain (g.) to the peak strain (g,) is 0.30342-0.92828, and the
ratio of the critical stress (o.) to the peak stress (o) is 0.88492—-0.99782. Introducing the strain for maximum softening
rate strain (¢') and intermediate variable (Z/4), and the relationships among &, ¢ and Z/4 are obtained. Dynamic
recrystallization kinetics model is identified to express the evolution of dynamic recrystallization. The higher the
deformation temperature or the lower strain rate, the more beneficial to increase the dynamic recrystallization fraction.
Predicted rules by proposed model show a good agreement with microstructure analysis results. Dynamic
recrystallization nucleation mechanisms are constituted of grain boundaries bulging nucleation, subgrain rotated induced
nucleation and particle stimulated nucleation mechanism. Subgrain rotated induced nucleation transgranular is
strengthened with increasing temperature and decreasing strain rate.

Key words: Al-Cu-Li alloy; critical strain; dynamic recrystallization model; recrystallization nucleation mechanism
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