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Fig.1 Structure of directionally solidified blades of DZ22B superalloy
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Fig.2 Leaf fluorescent display parts and morphology
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Table 2 Statistics of casting defects analysis
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Fig.3 Microstructure of blade near the crack
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Fig.6 Microstructure of loose in leaf body and the enlarge image
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Research Progress of Rapid Solidification Phase Field Simulation in Additive
Manufacturing

QIU Yi', WANG Junsheng™?

(1. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China;
2. Advanced Research Institute of Multidisciplinary Science, Beijing Institute of Technology, Beijing 100081, China)

[ABSTRACT] The property of materials is largely controlled by its microstructure, and the ideal microstructure can be
realized by optimizing the forming process. Additive manufacturing is a typical non-equilibrium solidification process,
which is also an emerging near-net-shape manufacturing technology. In the non-equilibrium solidification process, dendrite
growth is difficult to directly observe, and phase field simulation can effectively predict the dynamic evolution of crystal
structure with process change. This paper summarizes the application of phase field simulation in additive manufacturing
and points out its development trend, which can provide a reference for the phase field simulation research in the rapid
solidification of additive manufacturing.

Keywords: Phase field method; Numerical simulation; Non-equilibrium solidification; Additive manufacturing;
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Study on Formation Mechanism of Casting Defects in Directionally Solidified
Blades of DZ22B Superalloy

LI Zhenfeng', HU Bing', ZHONG Wenhui', OUYANG Xuemei’, LI Fei’,

WANG Xinming®, LEI Sixiong*, ZHOU Jian, YIN Fucheng®
(1. AECC South Industry Co., Ltd., Zhuzhou 412000, China;
2. School of Materials Science and Engineering, Xiangtan University, Xiangtan 411105, China;
3. Shanghai Key Laboratory for High Temperature Materials and Precision Forming, Shanghai Jiao Tong University,
Shanghai 200240, China)

[ABSTRACT] The characteristics and the reason of its formation of casting defects in different areas of directional
solidified turbine blades of DZ22B nickel base superalloy were investigated by means of SEM and EDS. The results show
that the crack defects are mainly distributed in the middle and upper parts of the blade body, and its formation mechanism
is mainly due to the excessive eutectic structure of the blade during the solidification process. While the loose defects are
distributed in the blade body and the edge plate, and are generated in the dendrite near the eutectic structure. The small gap
between dendrites and insufficient filling and the CO gas generated by the reaction not released in time are the two main
reasons for the formation of looseness.
Keywords: DZ22B superalloy; Directionally solidified blade; Ceramic shell; Casting defect; Forming mechanism
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