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Design and production process of 3D printing
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Fig. 2 Size morphology of poplar wood powder under microscope
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Table 3 Components of poplar wood powder
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Fig. 3 Mechanical properties versus content of poplar wood powder
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Fig. 5 Rheological curve of the composite material

o — MOk, FEARIIUR X I, i BERL B 67— A 5 0 R
K, H G A, BEHPRL 76 A b (%) 23 O s AR IS
LU A6 22, J5 AR I 1) 286 B R, B A e s ik AR 2 B
HER AR T R R DX R U AR R X S A A S
B 25 57 B A T A A B o 3k DR R A AR R X I R Y
AT FSHERIE R G TR K S B iz 8, 1
T TR X el U 2 A e e B ) 3
2.5 {EEMOILIE

Hr & 6 7] UL, PLA 7E 50 3316 em ™' AbJ& S KL (1) 1 45 IR 3
W, FEPE 1635 em™ 4b H—C=0 A {45 IR 31 ; 75 AT 83 7
3344 em ' b Y W WSO Ay R A 4 R B 0 7E 1740 5 1585
em™ Ab A A 4R FR Y C=0 45 Ik S RRAE IS0 7E 1029
em ™ b C—O—C IR ga R sl . 204MGE T LIE
LA MR RFIE I, S R 29901736 1078 em™, 5
PLA FIACHSAH LA, 32 %2 3 A1 A0 R A0E 06 037 B 0 F B0 K A i
s JURTEIR SR b kA —sein b, RIAGER G YRR
A G R A R A B — e, A ARME A T RS 3
[FRETIE
2.6 ETHBERE(DSC)

t & 7 AT 0L, 4l PLA 7E 168°CHYIE A PLA 45 Rl ,

JE T PLA BIME Rl R4S OB Y . 7E 102°CHYIEH PLA EI’J

— HEME
°
p W PLA
8
=
A

500 1000 1500 2000 2500 3000 3500 4000 4300
BH/ em?
El6 PLAEZBEAMEESHHRIEEEMIMLE
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Preparation of poplar powder filled poly lactic acid composites
material and application in 3D printing

XU Min, BI Yonghao, SONG Yongming

Key Laboratory of Bio—based Materials Science and Technology of Ministry of Education; Northeast Forestry University,
Harbin 150040, China

Abstract Currently, the constraints of the 3D printing technology is in the materials. The paper studies how to add the material by the
technology of the fused deposition and the melt mixing process of the polylactic acid and the poplar wood powder composites are
experimentally studied, focusing on the mixing ratio of the raw materials, the extrusion conditions and the testing mechanical properties, as
well as the microstructure and the performance of the extruded composites. The results show that the amount of poplar wood powders has a
significant impact on the composites. With the increasing amount of powders, the mechanical properties of the composites deteriorate. When
the added amount of the ordinary poplar powders is 40%, the flexure strength, the tensile strength and the impact strength are decreased by
30.3%, 26.5% and 82.2%. When the added amount of the special poplar powders is 40%, the flexure strength, the tensile strength and the
impact strength are decreased by 14.5%, 22.9% and 72.9%. From the rheological properties of the materials, it is seen that the elastic
modulus and the loss modulus increase with the increase of the wood powders in a positive correlation. The viscosity of the composites fluid
reduces, which suggests that the mobility gets worse and the fluid resistance increases after adding the powders. DSC detection finds that
the glass—transition temperature, the crystallization temperature and the melting temperature of composites see no difference as compared to
the pure PLA. The addition of wood powders only changes the melt flow but has no effect on the melting point. From the SEM, it is seen
that the polylactic acid and the wood powders combine closely and mix uniformly no matter what the proportion of the raw material is. The
FT-IR shows that the major groups do not change.

Keywords biomass material; polylactic acid; multiple composite; 3D printing
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