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Analysis of the microstructure of melting-pool in aluminum
specimens fabricated by SLM technique
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Abstract Selective Laser Melting (SLM) technology is state-of-the-art additive manufacturing process
technology that produces a three-dimensional structure by irradiating a laser on a fine metal powder to
perform the fusion of a specific area and repeat this process. Owing to the characteristics of the additive
manufacturing process, the melting phenomenon of the metal material by the laser has directionality
depending on the process conditions, such as the irradiation direction of the laser and the build-up
direction. For this reason, the composition of the metal material in the structure exhibits non-uniform
characteristics. In this study, aluminum (AlISilOMg) specimens were manufactured by applying SLM
technology, and the material composition characteristics of the specimen were analyzed. The specimens
were manufactured as cylinders by the build-up orientation of 0°, 45°, and 90°. The surface morphology
of the specimen plane was analyzed optically. TEM analysis was performed on the core and the interface
of the melting-pool inside the specimen generated by laser irradiation. The analysis results confirmed
that there was a difference between the nano cell structure of the core and the interface of the
melting-pool, and that the composition ratio of Si appeared higher at the interface than at the core of
the cell.
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Fig. 1. Schematic diagram of main parameters of SLM [3]
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Table 1. Parameter conditions of SLM process

Laser power Scan speed Scan spacing 'Layer
thickness
(W) (mm/s) (mm)
(mm)
285 1,700 0.12 0.03
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Fig. 2. Build-up angle of specimen
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Fig. 3. 100 and 1000 times the surface shape of
specimen built up by orientation (a) 0°, (b)
45° and (c) 90°
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Fig. 4. Composition of laser scanning track in SLM
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Fig. 5. Cutting location of specimen for TEM analysis
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Fig. 6. Composition maps of (a) Al and Si, (b) Al and
(c) Si at melting-pool interface and core
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