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This study was conducted in order to examine the effect of burn damage and the resultant anti-corrosion
performance. The breakdown and defect of the paint film caused by burn damage are considered to affect
not only the macroscopic appearance but also the adhesive force and the anti-corrosion performance of
the paint film. The material of the paint film was epoxy paint that is used most widely for heavy-duty
coating, and in order to induce burn damage, heat treatment with a torch was applied to the other side
of the paint film. Surface and chemical structure changes according to aging were analyzed using FE-SEM
and infrared absorption spectroscopy, and variation in the anti-corrosion performance was analyzed through
the AC impedance test.
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EVALUATION OF THE CORROSION PROTECTION COATING IN ACCORDANCE WITH BURN DAMAGE

Table 1. Preparation of test specimen

Contents Remarks
Material Carbon steel
Material 150 x 70 x 5(mm)
Size

150 x 70 x 15(mm)
Surface treatment Grit blast
Coating method Spray

Epoxy Anti-corrosion coating | Sigma prime
Paint spe

200zt 10 m 700

Dry method Room temperature curing

Table 2. Summary on heat treatment test.

Qarbon steel Burn dama%e Name
thickness(mm) temperature (C)

Standard T5HN

170 TSH170

5 200 TSH200

230 T5H230

260 T5H260

Standard T15HN

170 T15H170

15 200 T15H200

230 T15H230

260 T15H260
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Table 3. The condition of EIS measurement

Electrochemical measure- Solartron FRA 11260
ment equipment . o
Dielectric interface 1296
Measurement solution 0.5M-NaCl
Measurement area 13.9 cm?
Measurement point 3/decade
Measurement range 100 kHz ~ 10 mHz
Amplitude AC 50 mV
3.2 Mxt £ AlY
A= A 2 94 38] (CIE) ol A 77938 CIE Lab 3%
(8 33 ) = F/)5) BYKik A% 54718 o] g3l
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tablishing color and gloss tolerance) & 78S 7|&0 %
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3.3 FE-SEM =4
Tuk e}l o] 9 vE $Jste] FEC R 79381

t}. burn damage® <13t

H T uly) o] JTE HU1eki)

3.4 FT-IR 24
FT-IR o] 83}e] o) ola) el wute] wabps
srelshgiet,

3.6 =9 2= AI”

ASTM D 4541 (Standard test method for Pull—Off
strength of coating using portable adhesion testers) <
) AsFe] PA—-0608 PosiTest AT—C (Defelsko il) 2 &4
FIFAIE 720 AIRE 5 EEre] A wst gl slewes

= rn damagez71ol] W& Tek
sl AddAE wEseich

291



CHANGHO SEO AND JINHWAN PARK

=] T5H170

—e— T5H200
—a— T5H230
—w— T5H260
—<— T15H170
—»— T15H200
Ngd —e— T15H230
180 118 y —a— T15H260

Temperature (
B
o
1

T T L3 T £ T ¥ T ¥ T
0 200 400 600 800 1000
Time (s)

Fig. 1. The holding time of the surface temperature.
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Fig. 2. The images of burn-damaged specimen.
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Fig. 3. The results on measurements of color difference.
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Fig. 4. SEM images of specimens heattreated at several temperatures..
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Fig. 5. The FT/IR spectrum of the epoxy coating.

Absarbance

CHANGHO SEO AND JINHWAN PARK

4000 300 3000

2400

1425.83
1246.14
1181 44

1081 .69

N e e e ]

2000 1500 1000 500

Wavenumbers {cm-1)

Absorbance Absorbance Absaroance Absarbance

Absorbance

I Standard

i

| 170°C burn damage

e A
+ 200°C burn damage

1 260°C burn damage

— S—
e S ‘xs'\,..'xm__r_/-/ A
T ——— —— S SR N S_—, F_— . » - A

Wanniambrs cone1)

' e T,

] 150 1000

Fig. 6. The changes of FT/IR spectra at C-H(2920cm™), C=C(1425cm™), C-O-C(1245cm™), C-O(1180cm™'~1080cm™).
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Fig. 7. Impedance characteristics according to heating temper-
ature(Smm Steel).
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Fig. 8. Impedance characteristics by salt spray test (15mm Steel).
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Condition Initial 720 h

Name | Surface | Dolly |MPa| Surface Dolly | MPe
T5HN 10.9
T5H170 9.49
T5H200 8.0
T5H230 (|6 2.2
T5H260 32 1.7

Fig. 9. Pull-off test result of the specimens with a 5 mm thickness.

Condition Initial 720 h

Name | Surface | Dolly | MPa | Surface Dolly |MPa
TISHN 10.1
TI5HI70 8.4

T15H200 7.7

TI15H230 1.6

TI5H260 1.7

Fig. 10. Pull-off test result of the specimens with a 15 mm
thickness.
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