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Study on the durability improvement of GFRP composites
in alkaline environment(1)
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ABSTRACT: The effect of alkaline environmental condition on durability of GFRP composites according to additives has been investigated.
Additives used were polyvinyl alcohol (PVA), kaolin and alumina powder. Weight gains increased with immersion time in all GFRP composites
at 80T, But weight gain of specimen added PVA did not differ through the whole immersion time in both tay water and alkaline solution af
20 and 80 C. Tensile strengthdecreased with immersion time in all environment conditions. Tensile strength of GFRP composites regardless of
additives decreased rapidly up to 5 days of immersion and then decreased slowly up to 30 days in alkaline solution environment at 80C. The
weight gains were not much difference in both tap water and alkaline solution at 20T, But the omes of GFRP composites added PVA was
smaller than the composites without additive in all aqueous at 20T. Test strength of GFRP composites added polyvinyl alcohol has improved
through the whole immersion time in both tap water and alkaline solution environment at 20 T,

1. A =

H A} Akl A F2E X7 2 A5 HH3E
AT AZE A8 Ne HEe] avsEEe e, Aads
EErA) B (fiber reinforced plastics, FRP)= 71&2] 32, Az}
TEARC vlE) vigE, v B uRag Go) S8k o)
A ARE T olgRot TR A ot 53] AdAg 9l
oM ol2|d o] d S A Al £HAFE A% ARt
EdAE S AMgo] H2} 7]gEal ITHA. Abbiasi et al).

A ol M= A A AFRA LAE FXEA FE
& 5 U= FRP B3] 7ide] &3] 28 Fof Jow, &
AN E Fx04 7% A7 TollA 200397 E dodh
AFER e, THEHE EAYUE F2E BATOEHR 7
EAEY B2 dAE 4 e FRP 27379 A 2 387
zo g I7E g Fol ATHAI D 5, 2004).

YA o Z FRP BEPAFE FHY 229 §%, A9 ¢
743 pH 59 B4 fagdes0 w28e A4S 289
ezl Zhaste} AARY o8 AT 7o) YYHT
swelling®dl -2 WEZ29} Afo] AWM B3z 3}
34 AgE FeAA HIE(bonding strength)E #8147

s @k o2l £4o sl 4, MEds 41 2 AR

p

FAAA BT PR G §IF A0

051-620-1654 moonck@pknu.ac.kr

Soll ds}(degradation)7} FAYs]o] EHAz O 7|AH FHo
Astevhs A& & 427 ARdo|tH.W. Chin et al).

Tt H2 ARAE SRS Wrgdd oid dve
GFRP laminates& ©]-8-3 FE2834 A1 L5271 v
A= 9%, GFRP rebard] thefgt Gl 9] W7ol ¢
T AE T2 AL AT, 54 falgAEs s =EHE
EAE Hgsty] A% A A2 ofy s A] g3 3l
= Aot

B dvedxe oM 2R 55 844 Wi 2EJE=Y f
g/l aHE 2] BEARe] WA AEEre 2
€ EuE F4 22y 8740 g strand typeo] GFRP £33
Agdl 2F FAA(dditive)E 7l F49-dzde]l 8734
et EdAse] W74 FEAEE AE stk

B

2. A

et

21 Mz W AlEHE HE

£ Ay AH8-E 73 A= E-glass fiber (Owens corning
fiber glass co. 111A Type 30 Roving, RS300-111A(300tex
(g/km))E AH&-8l9 Tk rjEZ A polyvinylester A2, F3)
© HETRON -922LV(Edl| o] ool )&, ZsAle A7B3HA, &
27338, n&ABAE A ARESIATE mixing FE3] g
F W7A S $18ke polyvinyl alcohol, kaolin, alumina
powder 3FF2| FXAE viEY20| H7FEtGT) oldf o] x|,

- 145 -



ALAA, FLASA, 1LANA, FAA] WgHE Hal)
2 100:05:05:05:108] F3v)2 EF340

Stranu tensite spesimon

Fig. 1 Making processes of tensile specimen
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Fig. 2 Schematic of tensile specimen
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Fig. 4 Weight gainof GFRP composites as a function of
immersion time in both tap water and alkaline
solution environment at 20T
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Fig. 5 Tensile strength of GFRP composites as a function of
immersion time in alkaline solution environment at
80C
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Fig. 6 Tensile strength of GFRP composites as a function of
immersion time in both tap water and alkaline
solution environment at 20C
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Fig. 7 Photos of specimen
according to additives (x70)
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Fig. 8 Photos of specimen
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Fig. 11 Tensile fraction surface of GFRP composites according
to additives immersed in alkaline solution environment
at 80°C for 30days (x100)
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Fig. 12 Tensile fracture surface of GFRP composites according
to additives immersed in both tap water and alkaline
solution environment at 20C for 30days (x100)
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