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Effect of surface coating on the corrosion behavior of A516
pressurized-vessel steel and 304 stainless steel at 400 °C 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 °C in a simulated NaCl-containing environment. was
investigated. The results showed that the corrosion kinetics at 400°C 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,, TiO,, and minor Fe,TiO..
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F1.  A516 [2304SS giffplfnzs (wt.%) o
Table 1. Chemical compositions (wt.%) of the A516
and SUS304 steels.
8 18 91 o % mbr (wi%)
Fe | Mn | Si Al Cr | Ni
Bal. [1.048 |0.221 {0.046 |0.027|0.018
Mo | Nb P Cu | N | Co
A516  {0.013|0.013{0.011{0.008 [0.007 [0.002
Sn A% Ti W - -
0.002 | 0.001| 0.001|0.001| - -
494 78 35 o3 Abr (wi%)
Fe Cr | Ni | Mn | Si \Y
Bal. | 19 |[8.26| 1.37 |0.425|0.112
N Co P Ti | Al Sb
304SS 10.033 [0.031 [0.023]0.006 [0.005 |0.005
Sn | Nb - - - -
0.002]0.001| - - - -

#2.  500°C B ALE R T (Wt) -
Table 2. Chemical compositions (wt%) of the heat

resistant primer,500 C.

LE|[Zn | Al | Si Ti

Wit% |4.82 |12.7025.73|6.79 |12.01{37.95




3.

R LT AS 168 J) 75 25 FH 8 Jz 304 1 85 8 £400 °C B 5t 9 /K BR BT T 2 HUJES B 1 "8 F 5

RHEUE B AR RS S AS16 . 304 REBHITE
& NaCl /KyEEREE R 400°C SRl 3

(BEf] : g2/em*/sec) o

Table 3. Corrosion rate contants of the A516 and

SUS304 at 400°C.

At AR o J& kg %
A516 400°C 429 X 1083
304SS 400°C 7.56 X 10

EHKAS516 400°C 5.95 X 10

F304SS 400°C 5.76 X 10

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

304SS.
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Fig. 2.
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Corrosion kinetics of A516 and 304SS at 400
C.
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Fig. 3. XRD analyses of the scales formed on (a)

A516 at 400°C for 4830hr, (b) 304SS at 400°C
for 5163hr.
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Topographs of the scales formed on the
(a)A516 at 400°C for 4830hr, (b) 304SS at 400
°C for 5163hr.
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i) 5.

Fig. 5.
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(a)Corrosion-section micrograph of the A516
at 400°C for 4830hr, and corresponding X-rays
of (b) Fe, (¢)Si, (d)Al, (e)O, (f)Zn, (g)CL



