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Study on Tensile Properties of AISi10Mg produced by Selective Laser
Melting
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Abstract Selective Laser Melting is one of the representative 3D printing techniques for handling metal materials.
The main factors influencing the characteristics of structures fabricated by the SLM method include the build-up angle
of structures, laser power, laser scan speed, and scan spacing. In this study, the tensile properties of AlSilOMg alloys
were investigated by considering the build-up angle of tensile test specimens, laser scanning speed and scan spacing
as variables. The yield stress, tensile strength, and elongation were considered as tensile properties. From the test
results, it was confirmed that the yield stress values were lowered in the order of 0 , 45 , and 90 based on the
manufacturing direction of the tensile specimen. The maximum yield stress value was obtained at 1870 mm / min
based on the laser scan speed. The yield stress size decreased with decreasing scan speed. Based on the laser scan
spacing, as the value increases, the yield stress increases, but the variation is smaller than the other test criteria. The
tendency of the tensile strength and elongation variation depending on the test conditions was difficult to understand.
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Table 1. SLM processing parameters [10]

SLM processing parameters

Laser power

Scan rates(Scan speed)
Atmospheric control
Gas flow

Heaters(bed temperature)
Laser type

Scan radius

Scan vector length

Scan spacing

Thickness of layers
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Fig. 1. Schematic diagram of main parameters of SLM
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Fig. 2. Build-up angle of specimen

Table 2. Specimen conditions

Oo

Case no Scan speed(mm/s) Scan spacing(mm)
Case 1 1700 0.1

Case 2 1700 0.12

Case 3 1700 0.14

Case 4 1530 0.12

Case 5 1870 0.12

I 100mm |

|o30mrT1i 32mm i '30mm|

_|___

fe——25mm —={ 6mm

Fig. 3. Size of specimen [12]
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Fig. 4. Completion of specimen production
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Fig. 5. Results of (a) yield stress, (b) tensile strength Fig. 6. Results of (a) yield stress, (b) tensile strength
and (c) elongation of all test cases according to and (c) elongation according to the laser scan
the build-up angle speed
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