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Abstract: Austenitic stainless steels generally experience the occurrence of chromium-depleted zones at
the boundaries, known as sensitization, caused by the carbide precipitation that takes place due to a
welding process or heat treatment. Normally, the depleted zones become the focus of the intense
corrosion. In this study, the Cr-free organic/inorganic hybrid solution was developed, and the artificially
degraded STS316S and STS347H with the solution-coating investigated the corrosion resistance by salt
spray test. Both the OIBD-1 and OIBD-2 solutions improved the corrosion resistance of STS310S and
STS347H. The corrosion resistance with the OIBD-1 solution was better than that of OIBD-2 solution.
Additionally, Both solutions have been proven excellence in adhesion ability, boiling water resistance

and flexibility. However, a problem of rubbing after the boiling was found out to be overcome.
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Table 1 Chemical compositions of two kinds of

materials. (wt.%)

C | Si|[Mn| P S | Cr | Ni |[Nb
STS310S |0.050|0.58 | 0.87 |0.017| 0.001 | 254 | 19.2
STS347H | 0.041 | 047 | 1.88 | 0.034]0.0003 | 17.12| 9.29 |047
60
&
ol
-y |
kY
-
*
Fig. 1 Dimensions of specimen for salt spray
test(unit : mm)
Table 2 Coating solution (wt.%)
OIBD-1 OIBD-2
Urethane resin 13 7
SiO, polysilicate 7
melamine resin 5
Epoxy resin - 6
Isopropanol 78 75

14 vt=FEI|ASHYR AM19E M6, 20154 123

E3hE STS310S 2 STS347HS| LHAIM

’ Ultrasonic cleaning (Isopropanol, 5 min) ‘
1

Heat treatment
(480, 540, 600, 660, 720 T at 4 hours
L

’ Solution coating (Bar coater, No.3) ‘
I

| Hardening (200 C at 80 scc) |

’Taping of specimen edge ‘

’Salt spray test (120 hours) ‘

Fig. 2 Flow chart of salt spray test
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Fig. 3 Corrosion area rate according to heat
treatment time and temperature at STS310S.
(a) Non coating, (b) OIBD-1 coating, (c)

OIBD-2 coating
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Fig. 4 Corrosion area rate according to heat
treatment time and temperature at STS347H.
(a) Non coating, (b) OIBD-1 coating, (c)

OIBD-2 coating
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Fig. 5 Results of cross cut test on STS310S. (a)
OIBD-1 solution, (b) OIBD-2 solution

(a) (b)
Fig. 6 Results of cross cut test on STS347H. (a)
OIBD-1 solution, (b) OIBD-2 solution

3.3 WHIS+ AIE
Fig. 7& 241 A¥® @] OIBD-13 OIBD-2
gd o7 IS, 200C A 80%7t A33 F
of WrlsT4d Ade 24345 Jepdth 2 A
(a)= OIBD-1 £S5 FIEI (b)=
OIBD-2 £9&
T ESE
&, F5, B 7E, :
a2y mlEe o)k FEFS HrEl] Yk, £
7o ® 303 A8 4 ®H2 (), (1P
Zo] OIBD-13 OIBD-2 &9 FEZo]
t}. o] 2 Z OIBD-13} OIBD-2 &%&

STS310S

STS347H

(a) (b)
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OIBD-1 solution, (b) OIBD-2 solution
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Fig. 8 Results of flexibility on STS310S. (a)

OIBD-1 solution, (b) OIBD-2 solution
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