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Mechanical Properties of Jute Fiber Reinforced Thermosetting Composites

C-H Lee, J-E Song, W-S Nam, J-H Byun, B-S Kim and B-S Hwang

Abstract

Recently, natural fibers draw much interests in composite industry due to low cost, light weight, and
environment-friendly characteristics compared with glass fibers. In this study, mechanical properties
were evaluated for two extreme cases of jute fiber orientations, i.e. the unidirectional yarn composites
and the felt fabric composites. Samples of jute fiber composites were fabricated by RTM process using

epoxy resin, and tensile, compression, and shear

tests were conducted. As can be expected,

unidirectional fiber specimens in longitudinal direction showed the highest strength and modulus.
Compared with glass/epoxy composites of the similar fabric architecture and fiber volume fraction, the
tensile strength and modulus of jute felt/epoxy composites reached only 40% and 50% levels.
However, the specific tensile strength and modulus increased to 80% and 90% of the glass/epoxy
composites. The main reason for the poor mechanical properties of jute composites is associated with
the weak interfacial bonding between fiber and matrix. The effect of surface treatment of jute fibers
on the interfacial bonding will be examined in the future work.

Key Words: Jute, RTM, Mechanical property, Unidirectional, Felt.

LM 2
FeUAF, SRR Sl F2 ASTE AR
ZSEgARE QUH Aol wa MY,
H o] 7] uH—E%Oﬂ FrEo} MTREY B
o

s | 2ed olde Afe 7t
Zo] =i ‘_%X_'lgi AzEo] FAHE oY
E7F A3 A&-go] ofg@r] mEe] Ao
Bge =y Ell:}- a2 BeE 379 de] nFHE
o RlE W AMA, A £8E BE Az
f& AAE /N2 vt Ao
AHFE Re HAY ngEA g AAA
L AAHoln, A HEEQ MRS A7
= Zawa ok w3, AANF 23 2PAe
S oAulHoz ABMFd W FxE AL

l

dR7|AATY 5ER}ARIFE
715w, 7145

g4 "gojx|u, 4x7} Yu A7 A 5
4ol ®om, ddd AgAH Aol ¢
CHz

8
o

ol

],

£ dFdAe 540 F1 7140 HFEsH
L5 B4 A E SR une)a A8 ¢
FAA B 7AH 54& BFoEM,
7189 FxE& B2 FHYIA AlLEHD
Sl= ?___]H]—Z—!O] 'ﬂ'a] D"IQI" ﬂﬂzﬂgg}’] —}i] H]
AE St e AdAd e uEtA R #ep

HAE 4549 dolg AAA @] Wi »
FAZ AgHE QRHA s GH 4 B
HshA MgdE BEEP ol AEFEE A
FAREES B4 B 5 97 WEd AAH
qe gold + o, Adadel 97
of SHAAL ZEgE ol ojHolztn 2
gl ol A% hEHQ
e, A5H yamo2 Az Y 2gA)
2ol9. oA YT FPAze 24_01 Wao
1.

=

¥ o



o] AHg-3a

2.1 AFBM R
2.1.1 XAM 7
2bd A f R Al - Ax(cellulose), WHA -

i = =
(hemicellulose) ¥ 52 A (lignin)& A% A

T |
o ¥& B4ES 7IAe 239 HHL Sx=2
A3t 435 L ZEE 7FRth[3] Table 12
1 3 S Ve A
A fe 48 &3
A oA zA|sh= {9 A w2, d2
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Table 1. Chemical compositions of natural fibers

N::;'r Al | Gellulose c:ﬁ:l"o'se Lignin | Others
Jute 715 13.4 134 2.0
sisal 731 133 11.0 2.6
Palm | 50-60 24 16-24 :

Bagasse 46 30 15 9.0
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Fig. 3 Hot-press RTM process of felt composites.
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Table 2. Test matrix

Material . =
P Type Orientation Test
JyL 0 degree
— ‘Yam ub Tension
JYT 90 degree | Compression
Shear
JFI Felt
Isotropic z
Tension
EPI Epoxy Compression
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Table 3. Tensile test results

Cuse Strength | Modulus |Poission's

[MPa] [GPa] ratio

JYL AVE 129.8 14.25 0.407
COV(%) 6.94 4.52 4.88

JYT AVE 19.61 4.282 0.113
COV(%) 6.71 3.15 6.38

JEI AVE 53.69 5.102 0.339
COV(%) 5.45 464 7.49

EPI AVE 58.08 3.289 0.355
COV(%) 8.50 0.27 1.32

Table 4. Compressive test results

. Strength | Modulus

[MPa] [GPa]
AVE 151.9 11.31
e COV(%) 4.91 10.00
AVE 114.8 4.564
il COV(%) 8.10 8.45
JFI AVE 93.39 3.565
COV(%) 2.99 15.18
EPI AVE 123.7 3.289

COV(%) 2.25 (calculated)

Table 5. Shear test results

Case Strength | Modulus
[MPa] [GPa]
AVE 52.91
S COV(%) 7.80 1.667
AVE 29.13 14.00
T COV(%) 7.24
JFI AVE 51.68 1.761
COV(%) 2.98 4.16
EPI AVE 29.04 1.214
COV(%) |(calculated)|(calculated)
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Fig. 4 Tensile stress-strain curves.
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Fig. 5 Compressive stress-strain
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Fig. 6 Shear stress-strain curves.
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