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On the hot deformation behavior and constitutive model
of SiCp/2014Al composites

ZHOU Langya', WANG Richu?, WANG Xiaofeng', CAI Zhiyong", DONG Cuige'
(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Hunan Provincial Key Laboratory of Electronic Packaging and Advanced Functional Materials, Changsha 410083, China)

Abstract: The hot deformation behavior of silicon carbide particles reinforced aluminum matrix composite
(SiCp/Al) was investigated by isothermal compression testing at temperatures of 350 C, 400 °C, 450 °C, and
450 °C as well as strain rates of 0.001~1 s™ on a Gleeble-3180 simulator. Based on the true strain—true stress
data of hot compression experiment, the modified Johnson—Cook constitutive model (M-JC) was constructed,
considering the coupling effects of strain, strain rate and deformation temperature on flow stress, and the
Artificial neuron network models (ANN) was established. The results show that the flow stress of SiCp/2014A1
composite increases with the increase of stain rate and the decrease of temperature. Compared with the M-JC
model, the ANN model has a lower root mean square error of 0.51 MPa, a lower average absolute error of
1.43% , and a higher correlation coefficient (0.999 7), which indicates that the ANN that it has higher
prediction accuracy and reliability in the prediction of the hot deformation behavior of SiCp/2014Al composite.
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Fig. 1 Initial microstructures of
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Fig. 2 The true stress—strain curves at varying

conditions
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Fig. 3 The EBSD images of SiCp/2014Al composite at varying conditions (IPF color+grain

boundary, high angle grain boundaries (>15°) are marked by black lines and low angle

boundaries (2°~15°) are marked by white lines; SiC particles are shown by dark gray)
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Fig. 4 Grain size distribution map and grain boundary misorientation distribution map

of SiCp/2014A1 composite at varying conditions
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Fig. 11 Comparison of predicted and experimental stresses flow obtained by two models under different conditions
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