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Toughening Modification of Polylactic Acid Wire for 3D Printing by Star Polyurethane
Dang Haichun', Lei Chunxing'; Liu Zhanzhou', Xu Zhaozan’
(1. Department of Materials‘Engineering, Taiyuan Institute of Technology, Taiyuan 030008, China ;
2. Institute of Resources and Environmental Engineering, Shanxi University, Taiyuan 030006, China)

Abstract : Processable star polyurethane (SPUR) was synthesized by bulk prepolymerization with the addition of poly-
propylene glycerol (PPG-3) as the core and then it 'was blended with PLA to improve the toughness of wire. PLA /SPUR wire was
used to print products through fused deposition modeling (FDM) technology. SPUR3 with 3% PPG—3 shows the highest molecular
weight and the best comprehensive properties and its blending with PLA dramatically improves the elongation at break and impact
strength. When the additive amount of SPUR3 is 10%, the elongation at break of PLA /SPUR3 is 336% (37.7 times higher than that
of PLA). As the amount of SPUR3 is 30%, impact strength of PLA / SPUR3 is 52.368 kJ/m’ (31.8 times higher than that of PLA).
The addition of SPUR3 also increases the crystallization temperature of PLA and decreases its storage modulus and glass transition
temperature. The toughness and strength of the blends can be controlled by the content of SPUR3. The prepared printing wires with
smooth surface can be printed into products by FDM technology.
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PLA/20%SPUR3  43.6+0.1 304 +7.0 11.558 + 0.663
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