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Stainless steel has excellent corrosion resistance. The drawback is that pitting occurs easily due to the concentration
of chloride. In addition, corrosion of socket weld, which is structurally and chemically weaker than the
other components of the pipe, occurs rapidly. Since these two phenomena overlap, pinhole leakage occurs
frequently in the seawater pipe socket welds made of stainless steel at the power plants. To analyze this
specific corrosion, a metallurgical analysis of the stainless steel socket welds, where the actual corrosion
occurred during the power plant operation, was performed. The micro-structure and chemical composition
of each socket weld were analyzed. In addition, selective corrosion of the specific micro-structure in a mixed
dendrite structure comprising y-austenite (gamma-phase iron) and S-ferrite (iron at high temperature) was
investigated based on the characteristic micro-morphology and chemical composition of the corroded area.
Finally, the different corrosion stages and characteristics of socket weld corrosion are summarized.
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SELECTIVE CORROSION OF SOCKET WELDS OF STAINLESS STEEL PIPES UNDER SEAWATER ATMOSPHERE
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Fig. 1 Leakage location of pipe(a) and schematic of cross section(b).

o3, H sG] ARy e AAE oS
A717] feiA] 71Eel 28 wje] FHok F-9l8 EEetaL
wekety] 9sh wgs r]gola vt [2].

2EIRIZIAZ AL sG-S T2 3o o) &4
e, 2 £ $RE 289 oy iy gl o] 34
AAH- Fol Stk T2 &4 A FolA AT £
Abell7F RIRASHAl B x| a1 glom, FhA] X8y &L= 7) w31
WA o Solut vl = w7t ol EAIZE Qi A
o] Ef vl o] 5ol nlsl] AlFo] golstrhe AR
w3zl 2214 oJste] A7 ks Adshs S5 AMIA
Ankol A gl ARE-E AL Qe [3]. AR o] gb
7] o]5efl vlsl A dErt Wi H-g-8o] =4 FAH
w, A7 FER(Root) o] 7-%2 442l Pocket (Fig.
Ib)o] EAste] FAF-AeE FH kel #]= wA7F vk [4].
A7t AnkA el @ AEUo|EA A QYA £4ES
S B T2t ES W] flEte] 6 Tl E
= 5~15% A% BAAN7I=H], QAELUO|E 7)Ao § -3
glol BVl A ud W9 Ldldo] 743 [5], e AH U
o|E 7]A ¢} & —Hglo]E tof| EAs= A H6] o <)

FR RS O AsEE FAZ Qe

¥ QT QA Aol AL STS 316L AQ
sieule 270 AT BAS DE AAE o=
27 §ARY A BA AHAY AT §5150)
ARAQ FAZ FHOE Aol /st A B
s,

2. A7YH
2.1 24 Oy 2 BY

A& Fig. 19 go] FA oz AXg 2914 35
ST BE NS o R Sl wE 2 &
AAE STS 316Lelm &3HE GTAW, £5A41=
ER316Lo] AR 31tt. v ahe] AR g2 Fd 4 0% o
F7F B2 ZROIARE 7] S Aol FHoR
A E o)A Fig. 169} o] 2713} i3t Ao o] wlAlg F3t
(Pocket) ol 4| GGli<=) 7F A AIE 7 Sl 720tk 94
of 445 AEHRIEAZ AR e 2 SRS
Table 1, 2} 2t}

£

1o w4 [
I

Mo

N

SRAQl gupy BAo] WAlEly] WEe] BA PA R} Fig. 20] W& wAY ©S 43§ AS Yep e,
Table 1 Chemical composition requirement of STS BM/WM (wt%) [7]
Materials C Si Cr Mn Ni Mo Fe
Base metal | STS 316L 0.035 1.00 16.0 ~ 18.0 2.00 10.0 ~ 140 | 2.0 ~ 3.0 Bal.
Welding metal| ER316L 0.03 030 ~ 0.65|18.0 ~200| 1.0 ~25 |11.0 ~140]| 2.0 ~ 3.0 Bal.
Table 2 Welding parameters for STS 316L [8]
Process Welding metal Heat input Interpass temp. 6-ferrite
Spec. Size (em/min.) (O (FN)
GTAW ER316L 2.0 ~ 93.2 max. 23.6 max. 170 5~15
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Fig. 3 Micro-structure of welds.
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Table 3 Welds components of EDS (wt%)

Materials Si Cr Mn Ni Mo Fe
v+ 68 0.48 18.60 1.80 9.59 2.24 Bal.
y-austenite 0.41 18.29 1.99 12.06 1.38 Bal.
S-ferrite 0.39 25.5 1.52 5.16 2.37 Bal.

Fig. 4 IPF image of pipe (500%).

(a)

Fig. 5 IPF image of pipe and welds boundary (1,000x).
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Fig. 8 Schematics of corrosion stages in socket weldment.
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