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Effect of surface coating on the corrosion behavior of A516

pressurized-vessel steel and 304 stainless steel at 400 in a simulated

NaCl-containing atmosphere
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ABSTRACT
The effect of surface coating on the corrosion behavior of A516 pressurized-vessel steel

(A516) and 304 stainless steel (304SS) at 400 in a simulated NaCl-containing environment. was
investigated. The results showed that the corrosion kinetics at 400 for both steels obeyed the
parabolic rate law. The corrosion rate of A516 was slightly faster than that of 304SS. The scales
formed on both A516 and 304SS consisted of SiO

2 
, TiO

2 
, and minor Fe

2
TiO

5
.
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1 . A516 304SS (wt.%)

Table 1. Chemical compositions (wt.%) of the A516

and SUS304 steels.

2 . 500 (wt%)

Table 2. Chemical compositions (wt%) of the heat

resistant primer,500 .
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3 . A516 304 

NaCl 400

( g2 /cm4 /sec)

Table 3. Corrosion rate contants of the A516 and

SUS304 at 400 .

1. 304SS 

Fig. 1. Cross-section of the coating layer formed on

304SS.

(a)

(b)   

2. A516 304SS 

NaCl 400

Fig. 2. Corrosion kinetics of A516 and 304SS at 400

.

-301-

A516 304 400

W
ei

gh
t G

ai
n 

(g
/c

m
2 )

W
ei

gh
t G

ai
n 

(g
/c

m
2 )



(a)

(b)   

3. (a) A516 NaCl 

400 4830 X- 

(b) 304SS NaCl 

400 5163 X- 

Fig. 3. XRD analyses of the scales formed on (a)

A516 at 400 for 4830hr, (b) 304SS at 400

for 5163hr.
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4. NaCl (a) A516 

(b)304SS 400 4830 

5163 

Fig. 4. Topographs of the scales formed on the

(a)A516 at 400 for 4830hr, (b) 304SS at 400

for 5163hr.
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map (d)Al-map (e)O-map (f)Zn-map (g)Cl-

map

Fig. 5. (a)Corrosion-section micrograph of the A516

at 400 for 4830hr, and corresponding X-rays

of (b) Fe, (c)Si, (d)Al, (e)O, (f)Zn, (g)Cl.
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