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Fused deposition modeling (FDM) method is one of the additive manufacturing that fabricated three 
dimensional products known as FDM 3D printing. The FDM 3D printing extruded melted thermoplastic 
filaments that laminated layer by layer on a building plate. The laminated layers orientation and its rapid 
solidification effect on anisotropic characteristic and poor interlayer adhesion. These drawbacks can be 
overcome by improving on materials and processing conditions to enhance mechanical properties as well as 
printability of the 3D printing products. This thesis presents the development of FDM 3D printing 
biodegradable materials. Biodegradable poly(lactic acid) (PLA) was developed by blending with 

poly(butylene adipate-co-terephthalate) (PBAT), poly(butylene succinate) (PBS) and nano talc. PLA has 

high strength but low elongation at break and low heat resistance, which has limited its applications. PBA T 
and PBS as flexible polymers were blends with PLA to improve ductility and toughness of PLA based 

polymer blends. However, their flexibility influences on unstable printing. Therefore, nano talc was 

incorporated to PLA based polymer blends to promote 3D printability. In addition, material contents and 

processing conditions were optimized for superior mechanical performance and printability of 

biodegradable PLA blends and composites FDM 3D printing. The improvement of anisotropic properties, 

and interlayer adhesion of the biodegradable polymer blends and composites 3D printing has also been 
reported as the following Chapters. 

Chapter I introduces the background of the 3D printing process, thermoplastic and biodegradable 

materials, the objectives, theories, and literature review. 

Chapter 2 presents the potential of PBA T and nano talc on properties and printability of 

PLA/PBAT/nano talc blends and composites FDM. 3D printing. The effects of PBAT and nano talc 

contents on properties of 3D printed products were clarified by morphology observation, rheological 

behavior, thermal prope11ies, mechanical properties, and surface roughness. The incorporation of the nano 

talc improved PLA/PBAT blend morphology, enhanced crystallization temperature, viscosity and reduced 

the coefficient of volume expansion of the composites. It was found that the PLA/PBA T blends and 

composites were excellent in both flexibility and printability at PBA T content 10-30 wt% and nano talc up 

to 10 wt%. The elongation at break of the PLA/PBA T/nano talc composite was increased up to 410% by 

adding PBAT 30 wt% and nano talc 1 wt%, while the tensile strength was decreased. Interestingly, the 

composite filaments were possible to be printed in the angle up to 75° during the overhang test without 

supporter. 

Chapter 3 displays alternative 3D printing filaments from biodegradable ternary blend composites of 
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