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Effect of infill percentage and raster angle in fused deposition modeling (FDM)
process on shape memory properties of poly (lactic acid) and comparison with
compression molding
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Article Information Abstract

Original Research Paper In this study, the effect of processing parameters on the shape memory properties of 3D-printed PLA
Received 7 August 2019 products, in the fused deposition modeling (FDM) method, was investigated. The FDM is one of the most
First Decision: 28 November 2019 widely used additive manufacturing methods due to its low cost and high process capability in fabricating

A 10 D 201 - ° e . .
ccepted 10 December 2019 components with complex geometries. Manufacture of shape-memory materials in a 3D printing process is

also called 4D printing. Utilizing the three-point bending test, the shape memory behaviors of the printed

FKu?Qg‘ggSgsmon Modeling specimens, with infill percentages of 50% and 100% and printing angles of 0, +45, and 90 degrees, were
Shape Memory measured. To evaluate and compare the effects of the 3D printing process parameters on the shape memory
4D Printing properties, similar specimens with the same geometry were produced using the compression molding process.
Compression Molding, Polylactic According to the results, the force recovery of the samples with 100% and 50% fill percentages were 61.6%
Acid and 68.9%, respectively, compared to 60.8% for the counterpart samples produced via compression molding.
Also, the shape recovery of the FDM process and the compression molding were recorded as 86.3% and 95%,
respectively. Assumingly, the higher density and the lack of porosity of the samples produced via the
compression molding process increased the initial programming force and the recovered force, accordingly.
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Fig. 1 Shape recovery of the 3D printed PLA [14]
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Table 2 Force recovery test results
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Fig. 9 Shape recovery test results
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Table 3 Shape recovery test results in an equal deflection of 8 mm
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Fig. 10 The effect of variables on the results of a) Force recovery b)
Shape recovery
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