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Blending Modification of PLA Used for Fused Deposition Modeling
He Junliang', Sun Dongcheng', Cao Yanxia®, Lai Hualin’
(1. School of Chemical Engineering, South China University of Technology, Guangzhou 510640, China ;
2. Shenzhen Halcyon New Materials Co. Ltd., Shenzhen 518100, China)

Abstract : Amide nucleating agent (NT-C) and polyethylene glycol 2000 (PEG2000) were used for modification of polylactic
acid (PLA) by melt blending, then the PLA/NT-C /PEG2000 blends used for 3D printing were prepared. Print parts of the blends
were prepared through fused deposition modeling (FDM) under 200 °C . The effects of NT—C contents on the crystallization prop-
erties of PLA / NT—C print parts were studied, on this basis, the influences of PEG2000 contents on rheological properties of the
blends, crystallization properties and mechanical properties of the blend print parts were studied. DSC analysis showes that NT-C
can improve the crystallinity of PLA /NT-C print parts to some extent and the addition of PEG2000 with a certain contents can fur-
ther improve the crystallinity, when the mass fraction of NT-C and PEG2000 is 2% and 5% respectively, the crystallinity reaches
17.1% and is improved by 12 times higher than PLA. The rheological properties tests show that PEG2000 improves the melt flow
rate of the blend, the temperature dependency of the blend” s storage modulus and loss modulus decreases, which broadens PLA ’ s
molding temperature in the FDM processing. Mechanical properties tests show that the notched impact strength of the blend is sig-
nificantly improved with addition of PEG2000, which reduces the risk of the interrupt silk when printing process, flexural and tensile
strength of the blend print parts are also significantly improved compared with PLA, when adding 2% NT-C and 5% PEG2000, the
flexural and tensile strength can reache more than 80% and 70% of those of injection parts separately, which broadens PLA’ s appli-
cation in the FDM.

Keywords : polylactic acid ; modification ; blend ; fused deposition modeling
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Bt 1 bl s EEH: ASTM D256-2010 it
2 GR5iITE
2.1 ZahHEak o

(1) NT-C Hl# %} PLA FDM $TEp 445 S g iy
AN

AR NT-C JH & % PLA /NT-C £ ¥ FDM
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B AR PR R A R AR B, PLA 43T
BRI “BEE” FTEL

0%

H
= 0.1%
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S8/ % (T)/ C d-gh)  a-gh T

0 62.8 1.18 1.3

0.1 61.7 -25.62 29.27 4.4

0.5 60.7 -26.00 30.90 52

1 58.1 -25.68 30.88 5.6

2 58.3 -24.52 31.83 7.8

3 61.1 -25.83 30.03 3.0

(2) PEG2000 JH &%} PLA /NT-C L84 FDM
FTERRSS S PERE R SE I
i R 23 Hr ] B, 24 NT-C i 20 B0l 2%

BF, PLA 25 & B8 B i, B a2 NT-C B 43 80k
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40 60 80 100 120 140 160 180
M/ C
&2 AN PEG2000 it 54344011 PLA /NT-C/ PEG2000 R4
FDM {TER{# DSC ik
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S8/ % L/t J-gh J-gh X%
1 59.6 -24.09 32.82 7.3
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5 478 ~18.32 37.15 17.1
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