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Fig. 1 Three-dimensional computational domain for simulating

the molten pool morphology of selective laser melting
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Fig. 3 Evolution of molten pool morphology
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500 W 5.63 6.43 5.38 5.63 5.71 5.76
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Predicting tensile behavior of additively manufactured copper

alloys by convolutional neural network

XIAO Qing-hui's ZHANG Ren-jia’, LIU Shi-jie®, HU Wen-xuan',
LU Chenxi', ZHU Si-ying', YI Min"'
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2. Beijing Institute of Aerospace Systems Engineering,Beijing 100076, China;
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Beijing 100076, China)

Abstract; Deep learning has gained significant attention due to its remarkable advantages in handling
complex data and tasks, and has been successfully applied in material property prediction. Here, a
mathematical framework combining the convolutional neural network (CNN) model with the crystal
plasticity finite element method (CPFEM) that considers the strengthening contributions from solid
solution.dislocation and grain boundary is proposed to predict the uniaxial tensile mechanical behavior of
additively manufactured CuCrZr copper alloy by using its crystallographic texture polar figure,
microstructure figure and grain size. The crystal plasticity model parameters are calibrated by using
experimental results to verify the model’s accuracy and predictive ability. Subsequently, a series of
CPFEM simulations is conducted for different representative volume elements using the calibrated
crystal plasticity model. These simulation results are used to train,validat,and test the CNN model. The
results show that the CNN model significantly reduces the computation time while guaranteeing the

prediction accuracy,demonstrating its promising application in mechanical property prediction.
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Study on formation mechanism of molten pool defects during selective

laser melting process

ZHOU Xiang, JIANG Wu-gui®, LIQi, CHEN Tao, PENG Jie
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: A three-dimensional high fidelity computational fluid dynamics model was used to study the
melt flow and defect formation process of nickel-based high-temperature alloy GH4169 during SLM,
revealing the formation mechanisms of molten pool defects such as denudation and balling during the
SLM process. The simulation results indicated that the primary driving forces governing the molten pool
are the Marangoni force and surface tension,where the Marangoni force causes the melt pool to flow out
from the inside, while surface tension causes the melt pool to flow inwards from the outside. Denudation
phenomena usually occur near the molten pool. When the denudation area is small, it appears and
disappears periodically. However, when the denudation area is large, a limited amount of molten liquid
cannot sufficiently fill the large denudation area, resulting in surface quality degradation. Furthermore,
when the length-to-depth ratio of the melt pool is lower than 3. 4, balling is more likely to occur at the
interface between the high-temperature region dominated by Marangoni force and the low-temperature
region dominated by surface tension. The present work contributes to guiding process optimization and

improving the surface quality of SLM parts.
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