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ABSTRACT: Research on pitting corrosion characteristics of marine materials have been conducted wildly, however, Monel
K-500 alloy, as one of the most important marine corrosion resistant alloys, there is a little research on its pitting characteristics.
In order to research the pitting characteristics of Monel K-500 alloy in the seawater, the initiation and growth process of pitting
corrosion was studied by scanning vibrating electrode technique (SVET) under constant current mode, and morphology of pit-
ting area was characterized by scanning electron microscopy (SEM). SVET results showed that the anodic potential was trans-
ferred from the pitting center to the boundary area, and the smaller anode area with more positive potential could be absorbed by

larger negative anode area. The SEM results showed that the accumulation of corrosion product on TiC surface, the dissolution
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of matrix around TiC and the shedding of TiC will appear near the pitting corrosion area. SVET results indicated that passive

film of Monel K-500 alloy was with good ability to self-repair, leading to slow expansion of pitting depth. Besides, the growth

of Monel K-500 alloy could be in the way to annex and penetrate each other. The SEM results suggested that the pitting corro-

sion of Monel K-500 alloy was mainly induced by the precipitation of TiC, so the performance of pitting corrosion resistance of

Monel K-500 alloy could be optimized by controlling the amount and distribution of TiC on the aspect of composition and

process.

KEY WORDS: Monel K- 500 alloy; pitting corrosion; SVET; SKP; self-repair; TiC

Monel K- 500 {54 5= 1E Monel 400 454 F:mt Fm
A—ERI Al Ti J0&E, @it yiEeREm—
FRRFEM IR 4 o XA 4 B U5 0 3 ) 1k B % Tt ok
PEREU, EERN TR R I T A &
JI. AR BEE (IR ), EERSIROE, e
WEP R ) 2. HRXRTZEE8NirR, 28 4ES
THA PN THERER T FT, A 4 AT I bl BE
HREAE KA FRIAEE T B9 A LER A0 /0 AR A .

TS SRS Cr & Mo LR, HBUE L
PSSR R S LB U] 58 4 R TR] ok & R A it
AR A kM. Monel K-500 44 76 7% 8l 1 K of
ANSEpEA W I b, FERR R AR, S kA
Pl (FCHE S ol R AR P SRR A e g 8 ok ok
T K AT AT A R R A 4 e T K R
LA B AR TR e R, Xk G ok 1 7 £ T i ek it
TR T (R AR 5 38 o LR 3

SRR MR R, gad— B )E , Bl
2510 4 i 3 T A A X IS 2 A i ek el RS ok, H
T SR /IS X 3R s BB s L, O L 1 SR G ) %
JRA— Rl R FRE kU2 RAEHFIT R, AN il
(A7 B R e A . o M. CroNL MG
MnS ZEBEE AT RIS S Y K R LB, (54 L
KRR EyL S ke ik, HAE R 1w
SRR G X Ak 2 R RE RS T A 4 A
FM RS 5 B2k, XoF A LB K AT R ERAE A BT 5T L
HEENE L, HAT, Tedim ZF5@ st SVET 5 T
2024-T3 48E 4 MEME R, Jin 0T SKP HiA
ST T 31611 AN PR 1k S Ak b v T Hp 2 1 o7 B
FA] 9254k . Mouanga ZEU'%%iE i LEIS FARMFG T

Zn-Ni ¥R)Z7E NaCl v it Hp IR 89 B B 9 PERE - 1X 3
Fob B AR 8 1k SR AR R TR R AE B9 LA 5[] 22 R AE A Y
it B RE, AL .

T % Monel K-500 £ 4 7E 1 7K FREE H ) 5 ik
FeR R RIS, 2A UL 3 MiIX i A RR
WEE A3 AT FE LA K TP & 4 s il 72 b R s fb
FUERERRE, IS A KR MEMIES, 446 FRAE
Monel K-500 & 4 1) 5 & fhvs

1

1.1 ##

BI6 A Ek [ = Monel K-500 44>, BB HEIAG
BN T, SRS 2 600 ‘Cx24 h BFSLANEE, Mk AR
A2 1, AFER ST 30 mmx20 mmx3 mm.,

1.2 WERBEALFAR

T DX A2 AR sty Ry 3 MR g V3F, AR
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Tab.1 Chemical composition of Monel K-500 alloy

wt. %
C Si Mn P S Al Ti Fe N Ni
0.11 0.011 0.90 0.012 0.000 32 2.83 0.49 1.34 0.000 047 A

F2 ANi&iEkEER

Tab.2 Chemical composition of artificial seawater

g/L
NaCl MgCl, Na,S04 CaCl, KCl NaHCO; KBr H;BO; SrCl, NaF
24.53 5.20 4.09 1.16 0.695 0.201 0.101 0.027 0.025 0.003
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Fig.1 SVET potential 3D distribution diagram of Monel
K-500 alloy after immersion in artificial seawater for
different time
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Fig.2 Pitting corrosion morphology of Monel K-500 alloy in artificial seawater: a) macro morphology of pitting area; b) partial
enlargement of area F; c) partial enlargement of area G; d) partial enlargement of area H; e) the composition of point I

E/mV
28.00

7.500

—13.00
—33.50
—54.00
—74.50
—95.00
—-115.5
-136.0
-156.5
-177.0

"
e |

ai@id SKP FALAYZH R4 3D &

z/Q
2.460E+05
2.365E+05
2.270E+05
2.175E+05
2.080E+05
1.985E+05
1.890E+05
1.795E+05
1.700E+05
1.605E+05
1.510E+05

b i1 LEIS RALAZSHEHGL 3D A

513 Monel K-500 4 4 s it DX 3k 11 Ha A2 R AE
Fig.3 Electrochemical characteristics of the pitting area of Monel K-500 alloy: a) 3D diagram of the work function characterized
by SKP; b) 3D diagram of the AC impedance characterized by LEIS
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Fig.4 SEM images of Monel K-500 alloy immersed in artificial seawater at pH=3 for 280 days: a) complete picture of corrosion;
b) Partial enlargement of area M; c) partial enlargement of area K; d) chemical composition (at.%) of point 1, 2 and 3
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