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Preparation and Performance Study of TPU Blends Synergistically Enhanced
by Asymmetric PLLA/PDLA
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(1. School of Materials Engineering, Suzhou University of Technology, Changshu 215500, China;
2. Jiangsu Zhongli Group Co. , Ltd. , Changshu 215500, China)

Abstract: The study used thermoplastic polyurethane elastomer (TPU) resin as the matrix, and prepared asymmetric
PLLA/PDLA-modified TPU/PLA blends by adding asymmetrical proportions of L-lactide (PLLA) and D-lactide (PDLA)
via melt compounding. Glycidyl methacrylate (GMA) was used as a compatibilizer, and dicumyl peroxide (DCP) as an
initiator to enhance the compatibility of the blends. The thermal properties, rheological properties, and mechanical
properties of the TPU/PLA blends were thoroughly investigated using differential scanning calorimetry, rotational
rheometer, universal testing machine, and impact testing machine. The results showed that without the initiator, GMA only
acted as a plasticizer in the TPU/PLA blends, and the compatibility of the blends was not significantly improved. The
simultaneous addition of GMA and DCP effectively enhanced the compatibility between TPU and PLA components,
increasing the entanglement of molecular chains between the components. The crystallization ability of the compatibilized
blends was slightly reduced, but the storage modulus, loss modulus, and complex viscosity gradually increased with the
increase of DCP content. When the mass fraction of DCP was 0.25%, the tensile strength and impact strength of the
UAGSD blends were increased by 186.7% and 86.0%, respectively, compared to the unmodified TPU/PLA blends,
achieving a better balance of strength and toughness.
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Tab.1 Formula of TPU/PLA blends modified synergistically by asymmetric PLLA/PDLA A5 %
FEbh Wrpy WrLLA WepLA Wema Wpcp
UA 80 15 5 0 0.00
UAG4 80 15 5 4 0.00
UAG2D 90 5 5 2 0.10
UAG3D 85 10 5 3 0.15
UAG4D 80 15 5 4 0.20
UAGSD 75 20 5 5 0.25
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Fig.1 Torque curves of TPU/PLA blends modified synergistically
by asymmetric PLLA/PDLA
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Fig.2 DSC curves of TPU/PLA blends modified synergistically by asymmetric PLLA/PDLA
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Tab.2 Thermal properties data of TPU/PLA blends modified synergistically by asymmetric PLLA/PDLA H$fi.oC
FE — KTk 1, —KFHiL 1, FER £, ZIRTHR L, kS 1,
UA 76.77 — — 100.30 —
UAG4 83.51 220.68 144.06 56.60.,100.30 163.50.,213.80
UAG2D 75.59 219.34 142.17 99.90 214.60
UAG3D 74.47 218.63 137.77 99.40 213.80
UAG4D 74.65 217.35 132.77 56.40.99.50 213.30
UAGSD 74.77 217.14 130.82 55.20,99.00 163.90.212.90
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Fig.3 Rheological curves of TPU/PLA blends modified synergistically by asymmetric PLLA/PDLA
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Tab.3 Tensile properties and impact strength data of TPU/PLA blends modified synergistically by asymmetric PLLA/PDLA

T Pi i/ MPa PrfissEE/MPa I 2% iR/ (k) m?)
UA 0.14+0.02 13.06+2.51 852.5+42.3 12.20+£2.11
UAG4 0.09+0.01 13.31+3.11 901.3+37.4 13.25+1.89
UAG2D 0.154+0.02 24.15+2.87 1110.5+48.8 14.32+1.97
UAG3D 0.1440.06 35.69+1.98 1215.6+£39.3 13.324+2.02
UAG4D 0.17+0.02 31.46+2.55 1062.2+42.2 21.25+3.15
UAG5D 0.19+0.01 37.44+3.14 1027.8+38.7 22.70+2.54
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Fig.4 Tensile stress-strain curves of TPU/PLA blends modified
synergistically by asymmetric PLLA/PDLA
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