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Study on the effect of cryogenic treatment on the bending properties

of jute fiber/epoxy resin composites
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Abstract: To enhance the mechanical properties of jute fiber reinforced composites, jute fiber/
epoxy resin composites were prepared using the vacuum-assisted resin transfer molding ( VARTM )
process. And two types of cryogenic treatment modifications, namely the temperature programmed
control method (TPCM) and the quenching method ( QM) , were applied. The results indicated that
the bending properties of the jute fiber/epoxy resin composites significantly improved after cryogenic
treatment. Specifically, the bending strength of the composites subjected to quenching treatment
increased from 110. 8 MPa ( before cryogenic treatment) to 132.8 MPa, representing a 19. 9%
enhancement. Quenching treatment also effectively improved the composite’ s resistance to high- and
low-temperature cyclic fatigue, delayed the fatigue process under alternating temperatures. After 100

high- and low-temperature cycles, the bending strength retention rate of the quenched jute
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fiber/epoxy resin composites reached 89.9% , which was still higher than that of the composites

before cryogenic treatment. Microscopic examination of the bending fracture surfaces revealed a

marked improvement in the composite interface.

Keywords: jute fiber; composite; bending property; cryogenic treatment; temperature programmed

control method (TPCM) ; quenching method (QM) ; high- and low-temperature cycling treatment
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Fig.3 High- and low-temperature cycling treatment
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Fig.4 Bending strain-stress curves of epoxy before and

after cryogenic treatment
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Fig. 6 Bending properties of composites before and

after cryogenic treatment
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Fig. 7 Bending strength of composites after high- and

low-temperature cycling treatment
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Fig. 8 Bending stress-strain curves of untreated composites after

high- and low-temperature cycling treatment
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Fig.9 Bending stress-strain curves of composites with QM treatment

after high- and low-temperature cycling treatment

7 A 10 255380, el B P s iR R Ab B
I RRET 4t/ 82 6 BORHES 58 B A LU TR A 28 1Y
REF Yt/ AR E B MR T R T 4.6 MPa, {H 2 AE
100 YA IRAG 0 F5 A 251l 5 B2 8 T 100 I IR
VEFR G A A FRRREF 2t/ P18 02 5 MR, TR BE TR AR h
91. 1% , B ik /= T AR AL BRAN IRV Ab B RETF 4/ 3141
RAMRES . XJE TG A RHE R
B JFRZF 2 TN SR B DRI I 32 85025 e T 7 AR Bl
N7 R AE S E AL AR P R R AL B 5 A
BN RGNS FEZ -196 °C X AEA RO B3 7 1 i 5%
AN T, RS S TAL 5 A 1 7 5 28 A8 RN T &
HE TR0 5 A AR S IR G 2% 57 1k BE A 2 /5

120
T POMs
100 . TpCM-50 1
+TPCM-75
. 80 — TPCM-100
e
R 6O0r \
2
40+ }
20} “
) ) | ew ke
0 1 2 3 4 5
MR %
A 10 TPCM 432 ¢4 SMA SRR BIRAIL)E T d B A -
B W

Fig. 10  Bending stress-strain curves of composites with TPCM
treatment after high- and low-temperature cycling

treatment
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