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A Study on the Corrosion of FRP With Temperature Changes of
Chromic Acid Solution

K. J. Kim and D. H. Sung

Det't of Chemical Engineering, Chonbuk National University

In order to improve corrosive resistance of FRP(Glass Fiber Reinforced Plastics), the

effect of temperature on corrosion behavior was studied for FRP based on vinyl-ester epoxy

acrylate/E-glass fiber mat in 20wt.% chromic acid solution.

The corrosion of FRP immersed in chromic acid solution was mainly the scission of ester

bond by hydrolysis, and the corrosion was started preferentially at the resin-glass fiber inter-

face,

The wet weight change pattern of FRP immersed in 20wt. % H,CrO, solution was increase-

decrease-increase, and peak time of weight changes was decreased with increasinng tempera-

ture.

It is supposed that corrosion behavior of FRP was affected by diffusion rate at low tempera-

ture and by chemical reaction rate at high temperature.

Mechanical strength of FRP was closely related with the behavior of the wet weight changes.

Also, corrosion modes of FRP were penetration corrosion in the ranges of 10-50C, and a

surface reaction at 70C.

Thermal stability of FRP immersed in 20wt. % H,CrO, solution was remarkably decreased.
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Fig. 1 Chemical sturcture of bis-phenol A type
vinyl ester epoxy acrylate resin,
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Fig. 3 IR spectra of FRP surface immersed in 20wt. %

and (b) after 720hrs immersion.

H,CrQ, solution at 70T ; (a) before immersion
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Fiy. 4 Scanning eletron microscopy of FRP surface
immersed in 20wt% H,CrO, solution at various
temperatures for 360hrs.
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Fig. 5 Effect of temperature on wet weight cha-
nges of FRP immersed in 20wt. % H,CrO, solu-
tion ; A :10C, @:30C, @ :50C, and ¥ : 70
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Table 1. Peak time of wet weight changes of FRP
immersed in 20wt. % H,CrO, solution at various
temperatures

Temperature(C) 10
_ Time(hrs) 1000

30 | 50 | 7
200 | 80 |
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Fig. 6 Effect of temperature on dry weight cha-

nges of FRP immersed in 20wt. % H,CrQ, solu-
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Fig. 7 Effect of temperature on retention ot flexural
strength of FRP immersed in 20wt. % H,CrO,4 so-
lution ; A :10C, @: 30T, W :50C, and ¥ :
707,
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Fig. 8 Scanning electron microscopy of FRP surface immersed in 20wt. % H,CrOy4 solution at 70T,

(2)10C ' (b)30C (070

Fig. 9 Scanning electron microscopy of FRP surface immersed in 20wt, % H,CrO, solution at various
temperature for 1, 800hrs,
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Fig. 10 Scanning electron microscopy of cross-se-
ction of FRP immersed in 20wt. % H,CrO, solu-
tion at various temperatures for 1,800hrs,
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Fig. 11 DSC thermograms of prepared speci-
men ; (a) uncured laminating specimen, (b) cu-
red clear casting specimen, (c)after immersed in
20wt. % H,CrO, solution(10C) for 2,160hrs
and (d) cured laminating specimen,



AFAE Y Ll o FRPY ¥4 #3 A7 179

(a)

(b

WEIGHT(wt. %)

1 1 1 1
200 300 400 500

TEMPERATURE ()
Fig. 12 TGA thermograms of FRP ; (a) before im-
mersion and {b) after immersion in 20wt. % H,
CrO, solution at 70C for 2, 160hrs,
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