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Fig.1 Schematic of laser additive manufacturing and the weldability of superalloys
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Fig.2 Morphologies and formation mechanism of liquation cracks in laser additive manufactured CM247LC
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Fig.3 Morphologies and formation mechanism of solidification

cracks in laser additive manufactured IN939
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Fig.4 Relationship between the solidification cracking index

and the mole fraction of solids of different superalloys!”
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Fig.5 Morphologies of strain-age crack in laser additive manufactured CM247LC and the relationship of strain-age cracking

sensitivity with the alloy content!”!
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engineering (GBSE) in suppressing cracking of
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Fig.12 Strategies for eliminating cracks in laser additive manufactured superalloys
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Laser Additive Manufacturing of Cracking-Resistant Superalloys

Wan Hongyuan'?, Liu Zhuangzhuang®, Han Quanquan®, Yi Xin'-®
1. Peking University, Beijing 100871, China
2. Key Laboratory of Power Beam Procesing, AVIC Manufacturing Technology Institute, Beijing 100024, China

3. Beijing Advanced Innovation Center for Materials Genome Engineering, University of Science and Technology
Beijing, Beijing 100083, China

4. Shandong University, Jinan 250061, China

5. Peking University Nanchang Innovation Institute, Nanchang 330096, China

Abstract: Laser additive manufacturing (LAM) has an outstanding advantage in integrated manufacturing of metallic
components with complex geometries such as turbine blades, but the high temperature gradient and the accumulation
of residual stress during LAM process can easily lead to an increase in cracking sensitivity, limiting the widespread
application of LAM in aerospace field. In this review, mechanisms of typical cracking behaviors of LAM superalloys,
including liquation cracking, solidification cracking and solid cracking, are discussed in detail, and the cracking-
resistant strategies are systematically introduced. Prospects on recent trends and future research directions in solving
cracking issues of LAM superalloys are also presented. This review may help researchers deeply understand
cracking causes, and the proposed cracking-resistant strategies could provide theoretical guidance for the fabrication
of high-performance components by LAM.
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