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Optimized thermal gradient by changing temperature parameters for laser-
assisted additive manufacturing process based on polyamide-12 powder using
numerical model
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Article Information Abstract
Original Research Paper The laser-assisted additive manufacturing based on the powder is an efficient layer manufacturing process that
Received 09 July 2018 uses a high-energy laser for the fabrication of polymeric components. The thermal stresses of the laser arise

Accepted 28 August 2018

Available Online January 2019 from the thermal gradients generated by the laser and other parameters of the device. Reducing thermal

gradients decreases the deformations in the part and increases the fabrication accuracy. The main aim of this

paper is to determine the temperature parameters including the preheating temperature or the powder bed

PT(:g’rvrvn%Tdes}adiem temperature, the ambient temperature, scanning power and spot diameter in such a way that the temperature
Temperature Parameters gradient is minimized. The finite element modeling is performed for the selective laser sintering process for
Selective Laser sintering polyamide-12 powder. In this paper, thermal gradient by changing temperature parameters based on the
Finite Element Modeling temperature model of the finite element and Taguchi experimental design is optimized. In order to reach this
Additive manufacturing aim, the finite element simulation of the selective laser sintering process is first carried out for polyamide-12
Polyamide-12 . . . . . . . .
powder. In order to verify the simulations, the experimental test is performed by a selective laser sintering
device and the obtained results are compared with the finite element model. Then, using the Taguchi method,
experiments are designed at the different levels and optimal temperature parameters are obtained. According
to obtained results, optimal parameters were obtained to minimize thermal gradients at 451K preheat
temperatures, 359K ambient temperature, 10W laser power, and 0.5mm spot diameter.
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Fig. 1 View a 3D modeled part
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Fig. 6 Thermal simulation of finite element process, layer
contour scanning by laser
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Table 3 Device parameters of the experimental test
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Fig. 13 One sample tested by the SLS machine with a 12-
degree polyamide powder
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Fig. 15 Finite element simulation results of the first test
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