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Evaluation of Mechanical Properties and Washability of 3D Printed lace/voil
Composite Fabrics Manufactured by FDM 3D printing Technology

Sunhee Lee'

Dept. of Fashion Design, Dong-A University, Busan, Korea

Abstract : In this study, fused deposition modellig(FDM) 3D printing technology has been applied directly to polyester
voil fabric to produce 3D printed lace/voil composite fabrics. A stereolithograpy(STL) file with a lace type 3D modelling
under the various thickness were prepared and transformed into a g-code file using a g-code generator. The extrusion
conditions for FDM 3D printing were controlled by 50mm/s of nozzle speed, 235°C of nozzle temperature, 40°C of heating
bed temperature. 3D printed lace/voil composite fabriscs manufactured by 3D printing based on FDM using a ther-
moplactic polyurethane(TPU) filaments were obtained. To evaluate the mechanical properties and washability of the fab-
ricated 3D printed lace/voil composite fabric, KES-FB system test, washing fastness test and dry cleaning resistance test
were conducted. As 3D printing thickness increased, KOSHI, NUMERI, and FUKURAMI of 3D printed lace/voil com-
posite fabric increased. From the results of the primary hand value test, 3D printed lace/voil composite fabrics were con-
firmed to be applicable to women's summer garments. As a result of the washability and dry cleaning resistance test of
the 3D printed lace/voil composite fabrics, all samples were graded 4-5.
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Fig. 1. G-code generated for lace motive.
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X; : i th characteristic value or its logarithm

X, : the mean value of i th characteristic value

o; : the standard deviation of the i th value
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Table 1. Sample specification of 3D printed lace/voil composite fabrics

Sample code Surface image

Thickness (mm)

Weight (mg/cm’)

Lace 0.0 0.14 2.50
Lace 0.2 0.34 14.45
Lace 0.4 0.54 25.94
Lace 0.6 0.74 37.64
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Fig. 2. Tensile properties of 3D printed lace/voil composite fabrics with various printing thickness; (a) LT, (b) WT, (c) RT.
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Fig. 3. Bending properties of 3D printed lace/voil composite fabrics with
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Fig. 4. Shear properties of 3D printed lace/voil composite fabrics with various printing thickness; (a) G, (b) 2HG, (c) 2HGS.
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Fig. 5. Compression properties of 3D printed lace/voil composite fabrics with various printing thickness; (a) LC (b) WC (c) RC.
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Table 2. Washability of 3D printed lace/voil composite fabrics with various printing thickness

Test item Lace 0.0 Lace 0.2 Lace 0.4 Lace 0.6
Fading color (grade) 4-5 4-5 4-5 4-5
Washing fastness .
Appearance change evaluation None None None None
Fading color (grade) 4-5 4-5 4-5 4-5
Dry cleaning resistance Solvent contaminant (grade) 4-5 4-5 4-5 4-5
Appearance change evaluation None None None None
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