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Abstract : Vinylester resins were modified with vinylidene chloride in the range of 0~ 30phr.
Degradation behaviour of modified resins was examined under the condition of 20% chromic
acid solution. Modified resins showed higher water absorption ratio than non-modified
vinylester resins in the initial periods of immersion, but became lower after 90 days. Modified
resins showed rapid blister-growth in the course of degradation, on the other hand, non-modi-
fied resins showed rapid crack-growth. Blendings with less than 10 phr of vinylidene chloride
were more effective in the view of maintenance of the flexural strength and chemical-
resistant properties.
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Fig. 1. Molecular structure of vinylester resin.
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Fig. 2. Gel time of vinylester mixtures vs. hardner
content: (O) vinylidene chloride Ophr; (A )vinyli-
dene chloride 10phr; (@) vinylidene chloride
20phr; (@)vinylidene chloride 30phr. Composition
resin/hardner/accelator=100/1~3/2. Cure temp.:
25C.
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Fig. 3. Gel time of vinylester mixtures vs. accelator
content: () vinylidene chloride Ophr; (2 )vinyli-
dene chloride 10phr; (M) vinylidene chloride
20phr; (@)vinylidene chloride 30phr. Composition:
resin/hardner/accelator=100/1/1~3. Cure temp:
25C.
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Fig. 4. Exothermic temperature vs. curing times at
25°C: (O) vinylidene chloride Ophr; (A )vinylidene
cloride 10phr; (W) vinylidene chloride 20phr; (@)
vinylidene chloride 30phr. Composition:resin/
hardner/accelator =100/1/2.
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Fig. 5. Flexural strength vs. immersion times (QO)
vinylidene chloride Ophr; (A )vinylidene chloride
10phr; (W) vinylidene chloride 20phr; (@)vinyli-
dene chloride 30phr. Experiment composition:im-
mersion in 20% chromic acid solution at 70°C for
80 days. Crosshead speed of test machaine: 2mm/
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Fig. 6. Flexural modulus vs. immersion times ()
vinylidene chloride Ophr; (A)vinylidene chloride
10phr; (M) vinylidene chloride 20phr; (@)vinyl
dene chloride 30phr. Experiment composition:im-
mersion in 20% chromic acid solution at 70C for
80 days. Crosshead speed of test machaine: 2mm/
min.
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Fig. 7. Water absorption ratio vs. immersion times
(O) vinylidene chloride Ophr; (4 )vinylidene chlo-
ride 10phr; (M) vinylidene chloride 20phr; (@)vi-
nylidene chloride 30phr. Experiment composition:im-
mersion in 20% chromic acid solution at 70°C for
80 days.
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Fig. 8. Weight loss vs. immersion times (Q) vinyli-
dene chloride ophr; (A )vinylidene cloride 10phr;
(M) vinylidene chloride 20phr; (@)vinylidene chlo-
ride 30phr. experiment composition:immersion in 20
% chromic acid solution at 70°C for 80 days.
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Fig. 9. Heat flow Vs. temperatures: (a) non-immer-
sion; (b)immersion for 20 days;(c) immersion for
40 days; (d)immersion for 60 days;(e) immersion
for 80 days. vinylidene chloride content: 20phr.
heating rate:2°C /min.
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Fig. 10. IR srectra of vinylester resin degrad-
ationed in 20% chromic acid solution: (A) non-im-
mersion at 70°C for 80 days. vinylidene chloride con-
tent: 30phr.
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Fig. 11. Degraded surfaces of vinylester mixed with vinylidene chloride 20phr: (a)immersion for 40 days: (b)
immersion for 60 days: (c)immersion for 80 days, experiment condition: immersion in 20% chromic acid solu-

tion at 70C.

(¢)

Fig. 12. Fracture surfaces of degraded vinylester mixtures: (a) vinylidene chloride 10phr: (b) vinylidene chlo-
ride 20phr: (c) vinylidene chloride 30phr. experiment condition: immersion in 20% chromic acid solution at 70

C for 80 days.
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