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Abstract

Polylactic acid (PLA), wood flour and polybutylene adipate/terephthalate (PBAT) were used to
fabricate PLA/PBAT/wood flour composites using an extrusion/injection method. The influences
of PLA on the mechanical properties and water absorption of PBAT/wood flour composites were
studied through material testing machine. The results showed that the flexural and ensile proper-
ties of PLA/PBAT/wood flour composites increased as PLA content increased. Compared with
composites without PLA, PLA/PBAT /wood flour composites were increased by 95% and 850% at
66% PLA, respectively, whereas tensile strength was only elevated by 30.9%. Impact strength of
PLA/PBAT/wood flour composites decreased as PLA content decreased, which was relevant to the
rigidness of PLA. In addition, water absorption of PLA/PBAT/wood flour composites was further
reduced due to the addition of PLA.
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PLA/PBAT/AME &KL EBIFEHRRRH SR FPLAS EXT AR E A48 71 78 (2 iR &
PR EMMNTIRE). BKRKEH. S&RRVIBEEPLASER N, REESHEIZ dh itk fERHrfd i
BEEWIHEN. MPLAS BIAF)66%M, SRIPLAFLL, AME AR i B S g 4 F4R
7 95%M1850%; HrfHsRE NIRRT 30.9%; KRIBE AR 58 NIBE & PLA & B3 i F .
7K RER FIPLARI A A B 2 (K PBAT AR B S &M R R K2 .
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1. 5|18

WAESR, WA PTG G H R, BRI AN o] B AR RS T (S 7 8 T AR IR K A A
o AT R S T IRHE — Rl S Rk B SR AR Y 58 A BRI ), LR T2 AR FIK,
AGHIEE, AR5 R gn R R 2 1] [2] [3], DA SRFLIR A A M T8 mT B A v 7 T I U1 3
MIHRAF K

WUV, B AT AR T R0, R ERIAM R 5P R B R 240 B, XA 3 805
TR, T AR RO B IRIR T ) AR E B SR BE A AR SR IR S i s A k. DR SE
Jiti AIBARAE A T LM R IR E RS 22—, R SO RIED 2 T FE, PRRAR, IREE5F
M. RIBEEMELREARN . 1T RAEVIFEAT M SRR A4 S HIBYEM IRIR A )5, KA A5 T
SR — PSR BT B T AR 4] [5]. BEFERM, AKr. TSR, MRS &5
SRR E AR RSP E 2 . Chaudemanche 25 VR 7T T AN KNG AR E A HRHE J1254 M BE 5
MA[6] . FHCHEXT A R IR R SRR T RGUAEE[7]. 250055 LR A BR(PCL) AR 2, —F%(PEG)
TENIEZA, AT ACKE: PLA 1 PBAT WAHSR I MFLSE 70, S biRY )= ERe, PRARSS i8] PBAT
I FREAM TR RAF, 1 HERENE, phibEgE RAF[9] [10], (E225 thiE REE % . 107 PLA W EAT RAFRIHE,
BN PLA 7] 235 PBAT/AHy EA MBI Rl A Sl I 5% H R 775146 T PBAT/PLA AR E & 41K
FFRIESE PLA & SRS SRR 2 Ve RE (S SR EE, RLAsmEE, il 9 ) AR K 2 B B2 0 o

2. REF%
2.1. BER

RO T /0K ZHIER S PBAT(THSO1T), #ram s L fim A PR A 7] ; R FLIR(4032D), 3 [E Nature
HIRAF; HEAEF GMA (AX8900), vEEFIRILARR AR ; A¥r(100 B), HHETHEEATMARAR.

2.2. {43%

[] [] VBB ATB5 HE HL(SHI-20B), i AN BUARFHLHL A FR A 7] 5 FEHHL(SA600), i RiE NI A R A
Al MERAIENLQI212), LM AERINRBI AR AR dHiRIEHIL(QIBCY), gt i #71 K F}
HAERAF .
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2.3. KBS EMRIEIHIZE

T J6% PBAT, GMA, PLA FIAKIE 70°CHIMFE T8 24 h, BREEMEIHKS . #6481 TR
FRREGE # 1) PBAT, PLA, GMA FIAK, MANREHHIREGI . RIEHE 2 BUEAT 5 il b5 g
Ko HrHAUREEBRE N 155C~170°C o RH&ERLE PR BN H A 8 bR iR, 3 LR B 4%
£ 160°C o EEMER A BT R/ 8 E 1 .

Table 1. The weight fraction of component in the composites

F1. EAMHBEANSE

9 1 2 3 4 5

AR (wt%) 30 30 30 30 30
PBAT (wt%) 0 16.5 33 49.5 66
PLA (Wt%) 66 49.5 33 16.5 0
GMA (wt%) 4 4 4 4 4

2.4. MEBEMNR

KBS MR B AR o B2 2 o B2 A b s, g 0l ik B E K bR GB/T1040.2-2006 ,
GB/T9341-2008 il GB/T1843-2008 J& it A RHAZEHLIEAT MR . Hr A1 BRI 10 mmemin™', BN
20C. BRAMBARE N 5 A, BEFIME.

WK 5 AR BON SOCHAE 08 24 h, HUHAHEIRE). B ARSI
IKHIBER b, B B T KB, KRS HI7E 60°C, IZIER AN 24 he RFERUH 5 TR 40 %
I, FREICFERV,).

%27K$(W)*ETEZ\EQW=%XIOO% Kats, Heb, w ARERRATFEME, g m ARRIMEIK

1

W2 EHEMIT R, g
3. ZBRE5 2
3.1. THERE

25 il 5 R AR ARHE S il G (11 F T SR BIOA BRI BRI BT e AR 2 IR i KN 7 2 S Bt 4R
MEHE SR IR NS d R iR ), B E (R, RORMRHEIERIR N A 5 R AETEAE . 14 1
FE 2 BRIMANRARSG, PBAT/AKRE AR EREE. 2 PLA &N 0%, PBAT/PLA Ak
SEMEHZS #ITREE A 17.9 MPa, 25 #HBE )y 620 MPa. F# PLA & &80, AW E SRS #9851
5 BRI K, 23 ik B i KAl 34.9 MPa fil 5890 MPa. 5 R¥SHN PLA AHLL, KIBE SRS fhis
JEE RS iR 2 T4 R 95% M1 850%.. IX R HH PLA XA YA AW RIS il Itk B8 A e A48 3 R

3.2. hI{HIREE

P B R R AR A B b i K AT DLARSZ B ) - ] 3 Z B A AR & PLA B PBAT/PLA Ay
HAEMEHRMFSREE . AN PLA (1) PDAT/PLA AW E &M R IR GEE N 9.4 MPa. fifi PLA & &
B, ARBESAORH R R REWE . Y PLA S REIAE] 66%I, AIEE SRR R R A
12.3 MPa. 5K A PLA WARBE SAEAHLL, Bras i 30.9%, XEW], f£—EJEHE N, 85N PLA
ERAR T BB AT AR .
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Figure 1. The influences of PLA content on the flexural strength
of the composites
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Figure 2. The influences of PLA content on the flexural
modulus of the composites
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Figure 3. The influences of PLA content on the tensile strength
of the composites
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3.3. AEmRE

ek 5 BE R PPN DRI B B ) BCAITM R I AT AR R B . bR EOR, KRB
HMPRIIE RS . 19 4 & PBAT/AN & AR B b o 5 5 Bﬁ%}\ PLA &HEAMLE. AN PLA 1
PBAT/AKE AWM iR 7.8 Ki/m®. FEFHE I RIALER PLA &80, AP E SR b i
BHET B2 PLA & EIA S 66%H, 5 K5 N\ PLA KA S AFPRIAR L, phs i B 5 /N T 2.5 KJ/m?,
XRPLLE— VBN, PLA M5 ERAE, MR o o B R i
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Figure 4. The influences of PLA content on the impact
strength of the composites

[ 4. PLA S EXAREE MR E RS0

Ko HER, SLRBHRRGE PLA 1) PBATARE APEHITOKE. HF PLA

GSEN, EOMEUKREEER RN, EMRREA, KEHMN PLA ] PBAT/PLA A E &K
HI KR . BEE I PLA &340, RAM B AKCRMIRE R %, 2 PLA & =IAE] 66%H, 5k
B PLA HIARBESMEAELL, WK 25k B RAME . X RUE—EJEE N, PLA HI& &k, MoK K.
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Figure 5. The influences of PLA content on the water absorp-
tion of the composites
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4. BE

A SERE LB AT T 4 T PBAT/PLA AW E G MK, I BB N PLA & & 1E40x) Lt 7t
HAMEI I 2E R R R E . MR phafi s )RR R, JFIF LRSS

1) 3@ PLA, PBAT/PLA AW EGAE 1R BNMR RS . M 17.9 MPa H N
F34.9 MPa, Zif5E M 620 MPa $&5 F 5890 MPa, 5K PLA MHLLE:, AREEE SM B dhoRfE
A s & oy 4 s T 95% A 850%;  FiAHGRSE M 9.4 MPa B4 NF] 12.3 MPa, 4411 30.9%.

2) ERLph R AR, R IBESE PLA &1, PBAT/PLA AKX E &M R iR M 7.8 KI/m®
NEER] 2.5 KIim?®, MR %

3) JEIRKEMN, KIS PLA &80, PBAT/PLA Ak &AM B K ZEMET .
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(BS201816, BS201838)%5 11 H I\ ¥t s BN T A Mk EKRHEF & “Reli -5 MR b TREH AR 7+
7 T TR BT A S v 1R B SIS R AR VR U R R A S R B AR R A
HROXE AT H K 13 HE

SE

[1] Song, J. and Zhang, H. (2017) Influence of Pearlescent Pigments on Mechanical Properties and Crystallization Beha-
vior of Polylactic Acid. Iranian Polymer Journal, 27, 1-10.

[2] Franga, D.C., Almeida, T.G., Abels, G., et al. (2018) Tailoring PBAT/PLA/Babassu Films for Suitability of Agricul-
ture Mulch Application. Journal of Natural Fibers, 1-11. https://doi.org/10.1080/15440478.2018.1441092

[3] Cai, Z.J., Zhu, C., Guo, J., et al. (2018) Electrospun Carboxyl Multi-Walled Carbon Nanotubes Grafted Polyhydrox-
ybutyrate Composite Nanofibers Membrane Scaffolds: Preparation, Characterization and Cytocompatibility. Materials
Science and Engineering: C, 82, 29-40. https://doi.org/10.1016/j.msec.2017.08.005

[4] Khanjanzadeh, H., Tabarsa, T. and Shakeri, A. (2017) Morphology, Dimensional Stability and Mechanical Properties
of Polypropylene-Wood Flour Composites with and without Nanoclay. Journal of Reinforced Plastics & Composites,
31, 341-350. https://doi.org/10.1177/0731684412438793

[5] RO, X3 m4F, %% FXMHAE/HDPE/CNT B &M R AR & 12 ERER 72 [0]. ¥R Tk, 2015, 43(4):
79-82.

[6] Chaudemanche, S., Perrot, A., Pimbert, S., et al. (2018) Properties of an Industrial Extruded HDPE-WPC: The Effect
of the Size Distribution of Wood Flour Particles. Construction & Building Materials, 162, 543-552.
https://doi.org/10.1016/j.conbuildmat.2017.12.061

[7] T, RousC. AR/ R IHASEYEER S SR it R [I]. BRBIF, 2015(6): 27-29.
[8] Z=ph, 1. AR PLA/PBAT SIBYIRIHI & K RERF 7L (0], 2L Tk, 2018, 46(1): 24-28.
[9]1 XURL, BANIRE, 220, (EHFHE, £5H. PBAT/ KM E S ENNSI&]. TR H, 2017, 45(5): 35-39.

[10] Nofar, M., Heuzey, M.C., Carreau, P.J., et al. (2016) Coalescence in PLA-PBAT Blends under Shear Flow: Effects of
Blend Preparation and PLA Molecular Weight. Journal of Rheology, 60, 637-648. https://doi.org/10.1122/1.4953446

DOI: 10.12677/ms.2019.93026 201 PR R


https://doi.org/10.12677/ms.2019.93026
https://doi.org/10.1080/15440478.2018.1441092
https://doi.org/10.1016/j.msec.2017.08.005
https://doi.org/10.1177/0731684412438793
https://doi.org/10.1016/j.conbuildmat.2017.12.061
https://doi.org/10.1122/1.4953446

Hans Xh
PR RN R

1. FTJFFAM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
TR G FMEESE: [ISSN], HIAMITI ISSN: 2160-7613, EIJ 75 1]
2. FTHFHIM B T http:/cnki.net/
L “HEbRSCRREE” HEN, AN ERE, Bie] A

AEE S http://www.hanspub.org/Submission.aspx

HATIMEFE : ms@hanspub.org



http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ms@hanspub.org

	Effects of PLA on the Mechanical Properties of PBAT/Wood Flour Composites
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 原料
	2.2. 仪器
	2.3. 木塑复合材料的制备
	2.4. 性能测试

	3. 结果与分析
	3.1. 弯曲强度
	3.2. 拉伸强度
	3.3. 冲击强度
	3.4. 吸水率

	4. 总结
	致  谢

