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Water Absorption Characteristics of Long Glass Fiber Reinforced
Polypropylene Composites

Sang-Baek Lee*

ABSTRACT

Water absorption characteristics and the effects of diffused water on mechanical properties of long glass fiber

reinforced polypropylene were investigated. Long glass fiber pellets for the injection molding process were

prepared by pultrusion method. Specimens with three different levels of fiber content and 2 wt% black carbon
were immersed in distilled water at 45°C for 9980 h. The higher water uptake was shown as the fiber content
increased. The addition of black carbon decreased weight gain percent. Immersion at 65°C after 8780 h at 45C

did not cause weight loss and showed higher weight gain. Specimens after immersion at 45C for 8840h

retained 87%-100% tensile strength of dry composites strengths.
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Fig. 1. Water absorption curves of LFRPP immersed
in distilled water at 45C.
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Fig. 2. Water absorption curves of LFRPP with 2
wt% black carbon immersed in distilled
water at 45C.

LFRPPY +¥ $4 842 dx7Ax $EY LFRPP
€9 AFEH d2 288 24533 Y™ Fickian
g4 A5 F¢ Ngoz FAZN} oA,
FUEE} ZolE0 Y T8 F5B( M) £
shedl 2 A9 AL8® LFRPPE 45ColA 99804]
T A% FolE AL Aoz zen RAZ)E
1%8 92 Ak @A7Ax 23" fe 493 8PP
9 A% % 03% ol FAZ HAE Z7E B
Ao olgi@ ¥ FA 77t A9 HAMS A
He) A 7]1E(microvoid) o)W AW uvA 7=
of F¥o] A% 5= Ayolad Yuyoz g
A4 AV HYog FrtEA @3 L2 ¥z 3
Zteted! H¥F7HE Rol: AL AR 4¥
Fickian &4 Aoz ¥z A& Uz §45n

27

Aog2 B,
oA G Ao .
AR BFo] F7istd +8 F57 #4¥ Ao
Feed 4¥833E 0% FPAF ®F A™o
20% AMET} 027% ¥ F¥ F5 Bid o) ¥

2 #E HAi2e] 71 gde H{-5A A
7t wat 8 giFo] F71F AL F2Hd

Fig 2 & 20. 30. 40 wt% #2 4% & LFRPP
of ultravioletel @@ AEPL Fol7l &l 2 wt%
9] Black carbonel A7F8 AWM B 4 &
&g RagEd. 88 F482 & Black carbon
o] 2 wt% Eol U7] dFo +E F5Fo] 2% 3
E #F2F Aoz AZHARAT, HAZE Black
carbon®l @2 A AJHA wia) o 0% FE
5% P48 B3k ¥7H9 Black carbono] 4+4)-
A4, FA-Black carbon A2l vl 71F YAl
A2 YAl FZA A HY Y 2 Foj2 JAFE
nA71E 44 gL Fo uA7Fe YEs}
ZHopz] R0l Folg Aoz Y 5 YA
Black carbon® H24F A 4 As W
B FF4QA A7 Basit

Fig 3 & Fig 4oM = #28s A8 2 5
HAES RFedRE AYP €5 FAFAN g
& HAEE HZFAD 0% dRrEF A"
TAZF 60%01 22, F27t 0% 20% AWE}

28 EFse FA% HopE FFaEs 89

¥
y rir

P o

2.5
~O~20% Fber
—@- Absompton n Resn
2 [ |0 30% Feer
- Absompton n Resn

Weight gain(%)

L L L

0 20 40 60 80 100
Time(h"?)
Fig. 3. Water absorption curves of LFRPP and its
matrix resin immersed in distilled water at
45¢C.
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Fig. 4. Water absorption curves of LFRPP with 2

wt% black carbon and its matrix resin
immersed in distilled water at 45°C.

gfo] Aojotsi}, ¥ AR FE #HE AF-71A
Aol wolAd #¥ FFZo] Holdl Aoz 54
t}. Fig. 3904 20% A8 &5 A9 FA F7
A8 Hid 40% ABS 28&A Frtate R
S8ol 2 Bz B op} w2 AR F
2o BAE mArIZolyY Aoz Fisy
Non-Fickian AE€ Hole Aoz 4z

M rlo rjr

14

-O-Immwsed at 45 C
-0 Immersed at 45 and 65 G

12

1

Weight gain (%)

0 20 40 60 80 100
Time (h1/2)

Fig. 5. Water absorption curves of LFRPP immersed
in distilled water at 45C and 65°C.
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Table 1. Tensile strength. retained tensile strength after water immersion. strain at fracture. E-modulus and
retained modulus of glass fiber reingorced PP and elas fiber reinforced PP with black carbon
Tensile Retained Strain at E-Modulus Retained
Strength (MPa)| Strength (%) Fracture (%) (MPa) E-Modulus (%)
20% G.F Dry 82.37 2.68 4517
20% G.F Wet 74.25 90.1 231 4480 99.2
40% G.F Dry 111.83 1.82 8010
40% G.F Wet 97.04 86.8 1.64 7643 95.4
20% G.F +
9% B.C Dry 65.08 250 4005
20% G.F +
99 B.C Wet 65.08 100 2.44 4061 100
30% G.F + .
2% B.C Dry 68.87 1.58 5799
30% G.F +
2
2% B.C Wet 61.75 89.7 1.51 5512 95.1
40% G.F + ”
29 B.C Dry 74.89 1.36 7416
40% G.F +
295 B.C Wet 72.68 97.0 1.35 7613 100
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