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Performance comparison of micro-bamboo fiber modified PE-HD composites prepared by dry and wet mixing extrusion
LI Yang, WANG Haiying, YIN Yuchen, JING Qiangian, DENG Qiaoyun, DAI Honggqi
(College of Materials Science and Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract : Micron bamboo fiber (BMF)/high density polyethylene (PE-HD) composites were prepared by dry and wet mixing
extrusion methods in this study, and their microstructure, mechanical properties and thermal expansion properties were compared.
The results show that BMF/PE-HD composites prepared by wet method have better interfacial bonding effect, mechanical properties
and dimensional stability. When the addition of BMF reach 60%, the tensile strength of the sample prepared by wet method is as
high as 55.45 MPa, which is 32.81% higher than that of the sample prepared by dry method. In the temperature range of ~30—60 °C,
the linear thermal expansion coefficient of the composites prepared by wet method is as low as 26.11x10 °K™", which is 14.03%
lower than that of the samples prepared by dry method, which is comparable to that of aluminum alloy. In addition, compared with
dry method, BMF/PE-HD composites prepared by wet method show better dynamic mechanical properties and creep resistance
under the same BMF content. The wet process can improve the dispersion of BMF and the bonding effect of two-phase interface, so
as to prepare BMF/PE-HD composites with better performance, which can provide new ideas and theoretical basis for the prepara-
tion and high-value utilization of bamboo fiber modified polymer composites.

Keywords : high density polyethylene ; micron bamboo fiber ; composite ; wet mixing ; extrusion molding

Bt AT AR BOR (3t , A A ) o 21 2
FIPRBEGWE AR, LI, A T2
PERR AR S AR SR AR BT G AR
FCEA A Yy ml B PR BRI S5 A, B
JUE R TR GRS SR R R AT

EEWH: FR AR H (31800488)
BIEIEE: TS WL B2 B0 D97 R AR W T A bRk
75 B EB: 2026-01-29

AW A2 A AR PR BE T IR TR K M A P I
LPHERBLR PERAW Z [ A SR 4SS ROCR , A=) ot
YR I ETE WY CEA e R AR ZR) L 4% L
852 2 SRR PR Y 2 B R, ] DL s AR 2R
Wy S 2T A 14 53 K MR 1 5 5 SR W 2 ) 4 S T

SR 2500, T2, PP, & T ABIEIRIGRST il & ek AT 27 ot PE-HD & S AR PEREXS FL[T]. T AR L 2026, 54(4): 83-94.
LI Yang, WANG Haiying, YIN Yuchen, et al. Performance comparison of micro-bamboo fiber modified PE-HD composites prepared by dry

and wet mixing extrusion[J]. Engineering Plastics Application,2026,54(4):83-94.



’4 AR

2026 4E, 45 54 4 55 4 1)

SEA1ER D S AR W 2 A MR g 2R
AEC7, PRI, 3 A el T T B 43 1 iR e AR A
VIR LT e (RS E K A R Y, TR
JE AT Y A TAL BRI AL BE FR AL R AW A B AR Ak
HZRRIRES QAT T REMRY ., H, ik
PR AW LR A )2 I )iz W T 2
Ji iz, Dembri S5 K 4G AR R T 4 (E AR /N T
0.6 wm)ZBANFLS , 54 W e AR LR &, il &
(5 A R RER B T A (R B S A T, JR AR AR B
B RER (G /3 9345 516 MPa H12 463.64 MPa, %
B A 0 S 1Y RE S FE BCRIBEE B8 7, 18 H FHu b
d AR SR

TRIRBT LR H WA & £ 2 A RN
Ty 2z 2 Sl iR W I AT 4 A W AR 3 R
A, PRl RS O ER A YN TR, 24
g el & A B A MBI, STE R A AT
YR A AT T TIRIRAS R —F Tl
AT IIRRERE T2 A 9T K IR b~ Ao 1 4K
FAEM Tt B g K R AR AR 5 o i e R &
Wy, Sato A5 FH A SE BT R I 2 i
145 T ELARTE FEIAE 20 nm~1 pum BB 7K P Il K 21
B R IEIN10% I BERANR T 4 R 5 = % R
ZIH(PE-HD)YIR A, R WA 52 A AR fifis
i h 43.4 MPa, & A R PEUAN KR ST 4 Z 24
AR 53T 70% , L4l PE-HD 755 100%.

AW 52 A AR SR T TR R T R
B FH AR Y- T8 07 A AR T4 A R T R 25
THREE OB G R 2 E T I 3 S X 4B
SRR P A R, AN S 0 A AR AR T 2
SEAR KRR, AR T B0 R
R PEREARATE" S, DR AT A X TR RS ok 2
15 5% TRABCRAL o R e 1 22 T 2T 4 P 3
fiff A6 1A ety , ©AE R0 2 A M RH U R 1 R
MR A SE T FEBIF 9T, IE S TR T2 A el A
Fo eI A A RHIU, Xiao S5 22 BEHT H H7
AR GBI RIRG I Z A M RHE SR G HAR
g4y I AR SR AR FH S OBUE T 5 U 2 B AL i SR
PR TSR A ML e B SRR A, AUk T
Tk TR, AR 3R 70 AR R 28 T8 B, 1 4 )
Z50 B L P SRR MR U 55 B R K B G sk D AR Y
SRR B | R 535 R s A TR 40 i
F11%.31% F1 9%, WAR IR G b kHak (0 3% 224 7

PRUE T HAR S TR Y R AT S R G R A AR
TR, Lo S53E o DAZK A 3G S8 i vk 5 1 T2,
SEIR T AROR AR Bz 2 4 o i 4 BUPE 10% 2 90% Hi 3
BN IR G AR, 280 T R4 & & 2 A4 rt
(18 B TR B AR, I By ol 8 5 P 0 20 11 R e il
TN R T8 R A T R SR AL TR % AR . Sato
GO I T2 A T k£ 4E 2 /PE-HD &2
GARL, BERFR X T LN E A MR R
B BT 5 17.6% I FE R FIRR I ( ASA) MU fL
LALET 4t R (AMFC) Y S A5 MBS A SR8 By
2.33 GPa, Ht 4l PE-HD & i 3T 120%. Rousseaux
SRR TN £ AR S A R RE R K i B A
S E IR IE , 7K 3 7E A IR 3 Al R DG H
FEAER, K5 AT BRI K B VR AR R, ZE A il
TR AR A R TR T RO S M s AR
IF) I 38 2 Y0 VA P AR 55 U107 Sk 1 A 5 4% -
L IRBF S R A SO R AOR AT 41 4E/PE-HD Wi 5 1R
BT m R E A M RHE I T EE IR S
7 5 SRR -

SR, B AW T HiE 5B R AR T
ZEEER I R GEMEXT LA ST i A R X AR ST A
B DA X 4 I ST B A0 R T 4k o IR
AT LIATER 2 IOk, 6 & T R4S 5~100 wm
IRCRATEF 4E(BMF) , LA T3 TR TR R B APOR
] T 2511 4 BMF 20 PE-HD & & #1K}, %F HAF5E
T BMF 7ER G WA rb ) A3 BicHE R sl R, I Fxf
W3 b T 25 1 45 19 BMF/PE-HD & & M B4 J1 25 P
e KRBT T X ELIFSY o
1 KIeEksy
1.1 E=ZRH

PE-HD:8008H, ' [E A1 {b & B A1k 3wl

PraNAe : BTN W UIEI R, Wi BN
DIKUEZE XU Te%p

SR TR IF AL BB 2 15 (MAPE):P875047, i3
SRR B A R A F

NaOH : 4[i i >96% , 113 47 sa bR A= (b BHE e Ay
A BRI
1.2 EZBMNEREEL

XU 707 284 :HAAKE Minilab T1, 7 [ $€ 2k
KRR A BRA

TR SRR : WZS 10D, 2T SR LK

& A H 5



ZEPH A5 T AR MRET A OR AT AR 42 P PE-HD 525 B RHIPEREXT L 85

AP WFB-A3 W VLV 2 HL SR AT PR

5
I

LI AL 32T, ZRSE 1T 1R T AL L 524 B AT FR

5>

&l

F, P L 5 KU T4 - CMIT 4000, 31 = 8 44
RGN PR W 5

BLIEE 2 B2 52X Z-1, N A A s TR
NGIE

Y % 3 41 i 8 5 B (FESEM): Regulus
8100, HAH 7 A7l

8 B AR 42T ARG (FTIR ) NICOLETIS 10,
Z[% Thermo SCIENTIFIC /] ;

X B AT 5 (XRD) Y : 2036 E202, H 7% Rigaku
NGIE

HHE AR HL : CMT 4204, |7 = AR HL
WA PR

BNAPAU ST (DMA){L : DMA-242D , 12 [ fif
Li/NCIR

FRSHHLB T (TMA)Y L TMA 402 F1, 78 [ i
LTI
1.3 TR M4 8 4 & BMF/PE-HD 26414t

BT GRETR ST PE-HD FF 5h il £ 0i
R anE R K AR AT AL AT S T
B PEBL T PE TR B 0, A5 2R R 5~100 wm

( Dry mixing-extrusion )

Bamboo shavings

Crushing to BMF

( Wet mixing-extrusion j

Bamboo shavings

Washed ]
90°C. 6h ‘.[ \_‘ %_

—2%NaOH | -
e &=

o Crushing to BMF Suction filtration

) BMF, 4 BMF & T 105 °CHEF T4 12 h 15 2]
1% BMF(D-BMF). {4 D-BMF 5 PE-HD .MAPE
it — 3 LU B AT 5 26 ARG S S ARASOT 3 3 DU AT
TR HRFF 115 3 D-BMF 8t PE-HD & & #1K}, 188
D-BMF/PE-HD.,

W% AR ok T AL R 3 S R
RN AR e SL b B A o B AUk
TR 170 °C AL HLIEE R 60 °C.

1.4 R4S ) % BMF/PE-HD £ 444+

WE TR BT IR R 5 B 2% W 1)
NaOH ¥, 2890 °Cryii/Kin b 6 h )5 , 7E % il
FRCE 2 he K BRALERE BOAT LR 2 25 B T K BT
Z A SR B FE AL T AL AR £F 2 min, 15 5]
BMF(KL 12 4 5~100 wm) ()5 77 1 5 1 BMF & 17
FLS A UE AR 15 8] BMF {82 (5K R 7E
70% ZEA47) , FEARSCHIE A W-BMF, Rl W-BMF 5
PE-HD \MAPE #%— & FL TR 21 5 25 A 52 i AR
H 38 I AU AT TR R 5% 1145 21 W-BMF #(1: PE-HD
AR, iC ) W-BMFE/PE-HD., % i 35 Fi rpr 5 5
HEA, RIVZEHE 171 Ab 4 B2 78 T4 th 28 & Rk
Ay, WEFT S B 45 ) AE 25 o/min; ¥ 2 S MR E T
105 °CHEFTH 48 12 h, 2 H] o BARER F8 T2
WS iR TR SRR R AR R

b3 .
E) Extrusion

Wet mixing

BT Tk JRIRAET T BME/PE-HD F: 5 il 6 AR &
Fig. 1 Flow chart of BMF/PE-HD sample preparation by dry and wet mixing-extrusion process

AR 2 G i 44 B LA X 43 AN [6] BMF 75
E 5N T AR E SR B A TR, BMF il 4
BOR LR, AR 10% F130% JFi 54348 1 BMF )

54 MRV BIFRIC A “10BMF/PE-HD” 1 “30BME/

PE-HD”; [Alf , Ayitt—25 XAy PR AR T2, AR
BT HRE S TR “D-" BRI BT R S RTAR T
“W-"o ZEMETE G EEAR R, B AnEA S
30% Ji 1 43 A BMF 1 F i ic i “W-30BMF/PE-



86 AR

2026 4E, 45 54 4 55 4 1)

HD”, T 64 Bk ic  “D-30BME/PE-HD” . &
MR L1,

%1 BMF/PE-HD E5HMHEHSTENH
Tab.1 Mass fraction of each component of BMF/ PE-HD

composites
%

Sample PE-HD MAPE BMF

PE-HD 100 0 0
10BMF/PE-HD 87 3 10
20BMF/PE-HD 77 3 20
30BMF/PE-HD 67 3 30
40BMF/PE-HD 57 3 40
S50BMF/PE-HD 47 3 50
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Fig. 4 Tensile fracture SEM photos of D, W-10BMF/PE-HD, D, W-
30BMF/PE-HD and D, W-60BMF/PE-HD composites
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Fig. 5 XRD patterns of BMF, PE-HD and BMF/PE-HD composites
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