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A Study on Corrosion and Erosion of Bisphenol A —Type Epoxy Resin

K. J. Km*- D, S. Kim**

* Dep. of Chemical Engineering, Chonbuk National Universitr
% % Korea Institute of Industry and Technology In formation

The experiments of corrosion and cavitation erosion for the specimen of bisphenol A-type
epoxy resin were carried out in water and KOH solution.

The corroded layer of constant depth was formed on the specimen surface of the bisphenol
A-type epoxy resin immersed in KOH solution.

The damage by erosion-corrosion was much greater than that either by erosion or corro-
sion. This result may be explained by the fact that corrosion decreased the mechanical strength
of specimen resulting in incr ‘asirig crack occurrence and its propagation. Erosion also increased

the corrosion damage by removing the corroded layer and generating new cracks.
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Fig. 1 Chemical structures of cured epoxy res-ins
bisphenol A-type epoxy resin cured with phthalic
anhydride.
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3. 1. Corrosion
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Fig. 3 Optical micrograph of the corroded cross
section of bisphenol A-type epoxy resin after im-

mersion.
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Fig. 4 IR spectra of bisphenol A-type epoxy
resin; (a)the surface of the resin before immersion
and (b)the corroded layer of the resin after immer-
sion in KOH solution.
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Fig. 5 Variations of the corrosion depth with the
immersion time for bisphenol A-type epoxy resin in
KOH solution of 60°C.
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Fig. 6 Corrosion type of bisphenol A-type epoxy
resin ; the corrosion laver type.

(HEL st Aol A AY AR 4
ol Bz Aol Amolt EASGLz o
23 489 Foldt shmiolAat s4¥slo)

Yot oz Aol s Aol EAHE
Apale) odsko] A7) wie] £x& FHH
gejolx 9x Fig. 69 =A% Aa] Exlo] &
Azg AR,

3. 2. Erosion

BAe FAY 4 e £40FH AT v
~d% AF o Z1] £=xj9| cavitation erosion4:
44%e ABE Fig 7ol hepiglch 4 A%
o oA £4% Wl A7l @E Wake ¥
A% Ao AFo] ANel et £4%E da
s 27k,

25

6.5 kHz, H,0 60°C |

20- I@fa0pm |
Al35pm g

< 15 : 30 ym F
£ 25um |
Z -
{

4 |
0 1 3 Il | L ‘

o] 1 2 3 4 5 6

th)

Fig. 7 The wveight loss of bisphenol A-type epoxy
resin by cavitation erosion in water of 60C at the
various Samplitudes.
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Fig. 9 The weight loss of bisphenol A-type epoxy
resin by cavitation erosion in vaious concentrations
of KOH solution of 60C at 25m.
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Fig. 11 W/We vs. time for bisphenol A-type
epoxy resin; We: weight loss of the resin by cavita-
tion erosion in water of 60°C at 25:m and W:
weight loss by cavitation erosion under the same
condition after immersion in KOH solution for
150min at 60°C.
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Fig. 10 Optical micrographs of the cavitation ero-
sion damage of bisphenol A-type epoxy resin for
300min of 60°C at 25um; {a)water and (b)31.4wt.
% KOHsolution.
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Fig. 13 Retention of the Vickers hardness of the
corroded cross section of bisphenol A-type epoxy
resin after immersion in KOH solution at 60°C.
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Fig. 14 Change of the corrosion depth of bisphenol
A-type epoxy resin under the static and cavitation
erosion condition in 31.4wt. % KOH solution at
60°C.
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Fig. 15 An example of corroded layer formed
under the condition of strong erosion; circumferen-
tial region: 31.4wt.% KOH solution, 25xm 60C and
300min.
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