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The Weatherability and Chemical Resistance of CFRP
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Abstract

The durability of two kinds of CFRP plates, carbon/UP and carbon/V, was studied under severe
environmental conditions. Immersion into the chemical solutions and accelerated weathering were
executed on the CFRP plates and the weight change under each condition was measured. After those
treatments, the plates were tested by tensile testing machine to measure the mechanical properties
and observed by SEM to find the damage behaviour of the surface. Comparing the virgin plates and the
chemically exposed plates, both plates show severe deterioration of the mechanical properties. But,
the plates subjected to alkali solution show much larger reduction than those of acidic solution and
carbon/V has better chemical resistance than carbon/UP. The material properties of CFRP plate
exposed to the weathering were deteriorated linearly proportional to the exposure time.
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Table 1 Mechanical properties of carbon fiber,
Unsaturated Polyester and Vinylester

carbon
fiber P v
Strength ~
(MPa) 4550 59~178 87.22
Modulus(G -
Pa) 241 35~46 3.04
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Fig. 1 Tensile specimen
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Table 2 Weight gain after chemical treatment

‘Weight gain(%)|Weight gain(%)
Chermsical réagent |after 10days after 20days
S UP \' UP \
= Hs804 09 0.6 0.7 0.8
HCl 003 | -03 | 04 | -06
NaOH 53 6 35 4
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Fig. 2 Tensile strength of carbon/UP in
various chemical treatment days
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Fig. 5 Tensile test results for carbon/V after
chemical treatment 20 days

Table 3 Tensile Strength and decrease ratio
after chemical treatment

Chermiical decreals(;ed :’tsio after decrea;gd ;’;iio after
reagent uP v UP v
Control 0 0 0 0
H2S04 8.2% 11% 14% 16%
HC1 7% 84% 11% 15%
NaOH 45% 20% 52% 32%
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Fig. 3 Tensile strength of carbon/V in various

chemical treatment days
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Fig. 4 Tensile test results for Carbon/UP
after chemical treatment 20 days
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Fig. 6 Tensile strength of Carbon/UP and
Carbor//V in various weather ahility time
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Fig. 7 Tensile test results after Weather ability

3.3 SEM &

setgas zejMol gixMfHd tAE 9
#2 w7 S8 AHAEAL SENBEGE sl
I A3E Fig. 87 2o,

(a) Control (x 1000)

(c¢) Chemical treatment(x 1000)

Fig. 8 SEM of specimen surface
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