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Mechanical properties and degradation characteristics of corn straw fibers/polylactic acid composite materials

DING Fang—fang

(Shaanxi Institute of International Trade & Commerce, Green Manufacturing, Collaborative Innovation Center of Shaanxi Province, Xi’ an
712046, China)

Abstract : The corn stalk fiber/polylactic acid (PLA) composite material was prepared by hot pressing process, and the effect of corn stalk
fiber content on the mechanical properties and the degradation performance of the composite material was studied. The results showed that
the mechanical properties (tensile strength, elongation at break ) of the composites increased first and then decreased with the increase of
the fiber content of the corn stalk. When the content of corn stalk fiber was 10%, the elongation ratio of break reached 20.3%. The tensile
strength of the composite reached 24.38 MPa when the content of corn stalk fiber was 13%. After 120 days of degradation, the tensile
strength of corn stalk fiber/degradation rate of polylactic acid composites became larger. At the same time, with the increase of corn stalk
fiber content, mass loss of composites became larger and PLA molecular weight decreased faster.
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Table 1 The influence of corn straw fiber content on the

mechanical properties of composites

LT W i Wiz ok
Gl KR BIEMP) BIEAN- R
0 31.4 23.48 143.75 0.86

5 18.5 20.65 123.48 1.33

8 19.4 21.07 116.44 1.51

10 20.3 21.54 110.73 1.67
13 17.5 24.38 103.67 1.93
15 13.2 22.84 101.75 2.29
20 9.5 19.35 97.82 2.94
25 7.4 17.57 96.53 3.22
30 6.1 14.93 94.29 4.04
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Figure 1 SEM micrograph of composites at 10% fiber contents

FEARIT T AE N G siRAA (A5 ) JC A% 3ok , 1 T o
KA MBI 124 BERRAIG ; Bl FOKFE AT LT 4 & 1)
BN, e — e REE bR i i T ORFE R A7
3%, FORFEATLT 42 2 7 88 am A i 1, b 42
MR S22 RE AR R HE m . BEE FORTE R AT 4 it
(R BE— 3K, RS FFLTSEAE PLA JLAF b i 43 ot
B, 20 A (A5 ARG F1 22 PERERR AR . 1 KA
FFEF4E/PLA 545 MR W K R 6 25 5 K G AT 21 4k
i A BN TR K, X — TR T RORFEFRET 4R
SEIK PR, 55— 7 T KR K 41458 55 R K RS FF
L7455 PLA S B Lt Ak E A2 A RN, K
PESETI
22 EXEHAHRSENEAHEIEB NN
2.2.1 X AR BT AR SR AR

Hy 26 2 A, 1 AR 120 d R, B2 A RHE IR
J i R ARSI B AR R 120 d S, B A MR
(%) % e 3 T 8 386 1, LB 25 R OKRG AR £F 48 5 = 1
T S R T NP O R SRR AR K T
FLAS 0 T KA AT £F 4 0 &4 b L 1 A 1 e 24 4

R2 FRERBFALESETESHRIEARRFEREER
FRERRETNH (%)
Table 2 The change of mass loss rate under different contents

of corn straw fiber at different degradation time (%)

LFYE i 30d 60 d 90 d 120 d 150d 180 d

0 1.3 1.9 2.5 4.5 10.7 16.4
5% 1.5 22 2.9 6.7 12.1 18.5
8% 1.7 2.5 3.4 8.2 15.4 21.3
10% 22 2.8 3.8 9.2 17.7 25.6
13% 2.4 3.1 4.4 11.3 19.2 30.2
15% 34 3.9 4.8 13.6 22.2 35.8
20% 4.6 52 5.6 15.8 27.8 39.3
25% 5.1 5.8 6.2 16.7 31.6 42.8
30% 5.6 6.5 7.1 18.4 36.7 47.6
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Figure 2 The degradable microscopical photographs of composites

at 30% fiber contents(Xx100)
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Table 3 The change of molecular weight under different contents of corn straw fiber at different degradation time

SrFRRAAT REARET ) 0 5% 8% 10% 13% 15% 20% 25% 30%
M,/10° 0d 8.46 8.46 8.46 8.46 8.46 8.46 8.46 8.46 8.46

90 d 6.54 6.63 6.44 5.67 5.42 5.13 4.96 4.88 4.86

180d 4.43 421 3.78 3.67 3.45 3.34 3.21 3.18 2.89

M, N0° 0d 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57

90 d 1.34 133 1.33 1.31 1.27 1.26 1.25 121 1.19

180 d 1.12 1.10 1.08 1.06 1.05 1.03 1.00 0.94 0.87

M, /M, 0d 1.86 1.86 1.86 1.86 1.86 1.86 1.86 1.86 1.86

90 d 2.04 2.01 2.07 231 2.34 2.46 2.52 2.48 2.45

180d 2.53 2.61 2.86 2.89 3.04 3.08 3.12 2.96 3.01
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{EH 20.3% (FRFEFFEF4E 5 50 10%) ABAT /N4
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