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Application of FDM 3D Printing Stereoscopic Stamp in Clothing
Wang Chen, Zhang Chenyun, Xia Lingran, Ding Keqing
(College of Home and Industrial , Nanjing Forestry University ,Nanjing 210037, China)

Abstract : In order to print a stereoscopic stamp with a three-dimensional decorative effect on the surface of the fabric for
making the clothing more personalized, interesting and innovative, firstly, the bonding process, mechanism, and conditions between
3D printed silk and fabric interface were analyzed. Then, selecting thermoplastic polyurethane (TPU) as the 3D printing silk material
and polyester (PET) as the fabric substrate,, and B-type peel specimens was made. A T-shaped peel test using a universal mechanical
testing machine was conducted to investigate the influence of molding parameters on the interfacial adhesion performance of TPU-
PET fabric. Finally, the 3D model design of stereoscopic stamp was carried out, combined with the optimal forming parameters
obtained from peeling experiments,and the 3D printing production practice of stereoscopic stamp was completed using fused deposi-
tion modeling (FDM) technology. The results show that within the range of 0.05—0.15 mm, the smaller the initial height is, the
greater the average peel strength of the TPU-PET fabric interface is. Within the range of 10—50 mm/s, the smaller the printing speed
is, the greater the average peel strength of the TPU-PET fabric interface is. Within the range of 195—-235 °C, the higher the extrusion
temperature is, the greater the average peel strength of the TPU-PET fabric interface is. The optimal molding parameters are that
initial height is 0.05 mm, printing speed is 10 mm/s, extrusion temperature of the first layer is 235 °C, extrusion temperature of the
remaining layers is 215 °C. Using SolidWorks software to design a three-dimensional model of "fish scale stamp", and using optimal
molding parameters to print the actual stamp, this 3D printing "fish scale stamp" has good adhesion performance with the surface of
the fabric, high dimensional accuracy, and good three-dimensional decoration effect, providing reference for the diversified develop-
ment of clothing stamp.
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