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Influence of the Temperature of Chromic Acid Solution
on the Degradation of Laminated Vinylester
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Abstract : Glass fiber-laminated vinylester resin was immersed in a 20 wt.% chromic acid solution.
Degradation behavior was studied in the range of solution temperatures of 10~70C. It was mostly
controlled by penetration rate of solution at temperatures below 50C and by hydrolyzed rate above
50T. It was also found that the diffusion coefficients of the chromic acid solution was lower than that
of pure water. Equilibrium sorption value for the chromic acid solution was 043 wt.% and activation
energy for diffusion was 6.1 Kcal/mol. The rate of weight loss of specimen immersed in the chromic
acid solution increased with temperature. Flexural strength decreased rapidly due to the silane
groups at the interface between the resin and glass fiber.
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Fig. 1. Structure of glass fiber-laminated vinylester :
(a) resin ; (b) surface mat 2ply ; (c) chopped strand
mat 2ply. Glass content : 30 wt.%.
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Fig. 2. IR spectra of laminated vinylester immersed in
20wt.% chromic acid solution : (a) before immer-
sion ; (b) after immersion for 720 hours at 70TC.
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Fig. 3. Main structure of vinylester resin(RF 1001).
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Fig. 4. DSC thermograms of vinylester : (a) lamina-

ted, uncured ; (b) clear-casted, cured ; (c) laminated,

immersed in 20wt.% chromic acid solution for 2,160

hours at 10C ; (d) laminated, cured. Glass transition

temperature : (a) — ; (b) 111T: (c) 116T : (d)
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Fig. 5. TGA thermograms of vinylester : (a) before

Weight( % )

immersion ; (b) immersed in 20 wt.% chromic acid
solution for 2,160 hours at 70C.
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Fig. 6. Water absorption ratio of laminated vinylester

in distilled water : (@) 10T ; (M) 30T : (&) 50

s (w) 70C: ([OJ) 80T.
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Fig. 7. Water absorption ratio of laminated vinylester
in 20 wt.% chromic acid solution : (@) 10T ; (A)
30T ; (w) 50TC.
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Fig. 8. Diffusion coefficients of corrosion solution on
temperature . (A) pured water ; (M) 20 wt.% chro-
mic acid solution. D : diffusion coefficients.
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Table 1. Diffusion Coefficients of Water and 20% Chromic Acid Solution at Various Immersion Temperatu-
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Fig. 9. Weight loss of laminated vinylester in 20 wt.%
chromic acid solution : (A) 10T : (@) 30T : (M)
50T ; () 70C.

ola] WAYE Adlo| 2y ade] WA o] Ho &
o] NEEET TInkE "ol 7| wielth. 70T
Aol 7] 40077 Bt FAFHAI 9% 2 B
A AA Jebged ol AL §Hde] 2mrt iAo
2 ol A Ak Azt dojAa #R¢k f
gl Aol o] Alde] Mg kg 3N
%7} golste] heia)rt AgstAl dolwkr] o
Solgtn Bordd, dsty A EHdE &9
A7 48 e ol A& AlEH R Aoy
HEZoA 47 Q3P AdEe] §&H0] wor Y&
o)k Azt B

Fig. 102 A Al7te)] w}g X735 e] RESS

e Zlolth, FEAEE L5 ES4E ATl

Polymer (Korea) Vol. 16, No. 4, July 1992



AgAgole SEIt o2

—

100

(=~}
(=]

8 3

)
[=]
T

Retention ratio of flexural strength( % )

[=}

1 1 1 1 1
0 400 800 1200 1600 2000
Immersion TimeChour)

Fig. 10. Flexural strength of laminated vinylester im-
mersed in 20 wt.% chromic acid solution : (&) 10
T (@) 30C; (W) 50T : (v) 70C.
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Fig. 11. Surface of laminated vinylester immersed in
20 wt.% chromic acid solution at various temperature
for 360hours : (a) 10T : (b) 30T.
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Fig. 12. Surface of laminated vinylester immersed in 20 wt.% chromic acid solution at various temperature for

1,800haurs : (a) 10T : (b) 30T ;5 (c) 70T.

Fig. 13. Surface of laminated vinylester immersed in 20wt.% chromic acid solution at 70C : (a) 148hours ; (b)
720hours ; (c) 1,440hours.
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