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Abstract

Recently, with rapid development in marine and shipbuilding industries such as marine structures,
ships and chemical plants for ship, there occurs much interest in the study on corrosion
characteristics played an important role in mechanical design.

This paper was studied on the corrosion characteristics of chromium plating in the marine
environment. Under the various specific resistance, the electrochemical polarization test of
chromium plating was carried out. And thus corrosion potential, polarization resistance, corrosion
current density, control efficiency of corrosion and polarization control behavior of chromium
plating are investigated. The main results are as the followed :

1. The polarization resistance of Cr plating and Ni become higher than that of base metal, also

and these material become low with decrease of the specific resistance.

2. As the specific resistance decreases, the corrosion current density of Cr and Ni plating is
lower than that of base metal.

3. The corrosion reaction of Cr plating, Ni plating and base metal vs. specific resistance is
cathodic control.

Key words: chromium plating(Z8%3), corrosion potential G+229]), corrosion current density

BAMAFUS), polarization resistance (B=43), marine environment (8] %8+73)
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Table 1. Chemical compositions and mechanical
properties of KSD 3512

Chemical C S Mn P S Cr Cu
compositions
(Wt%) 0.01 0.01 0.11 0.017 0.005 0.02 0.01
Tensile strength Hardness
Mechanical (MP2) (HRB)
properties
278 26—30

Mounting 10 Materials
AN o d %
N | 'se%etetees ]

Lead line(Electric wire)

Fig. 1. Shape and dimension of corrosion
test specimen (unit : mm).

2. NEFA L dsiwy

na
oo

H BAAFY o]fd AR = ThE F29 H
7RG AgAzte] A Hz, vigaden AA
T 5 Q7] wiRel B2 HyPHo R Bl o|&H1
AE 71EH EIAPS AAEtH e, E54Y
A 2] AA ABEE Fig. 29 2tk o] B=4¥a
A& EG & GAM) Model 273A Potentiostat /
Galvanostat®} PCE olg83lRom, M352/252

- 212 -



&
.
fa
ol
o

corrosion softwareZ AMHESl ESEAAES 4
ABITE A71H, EFAIEL BAZAEE FolA Al
HAHL =24, CrEF 2 NIEFAZR sz, 71&E8=
& ¥ ERAS(SCE), REHA=(counter elec—
trode) & TUE BABoF slgrh =3 22343
L& FFF Fo HSUEFES &Y Arsi
HIAEE 23 Len(3re) FANHD Z2XE 4900 2
(B9t FARHE WsiAF|a, o] 89 2%
= 434 e 3k

a1 BSAIE loiA Fig 19 BAAEH B
| Adre] JEe Hasl 9 FYslsly] Ysied &
ulrjelA AsjdRelE (ALOs, HeYA=71=0.3 wm
TS o|gsi APH ®WEE obreE] dArkeidch
I3 S5 oM 2SIAAVIE 183 AEg
0L, oHECE EXFE & IFog AFAFCh
Fxog AgHH Tulelr] Alole] L #ASkL,
YA AP FEESHA(1 ar)S 47 Y8k
A (acquer) B ©)-83ld 23 HES 3Pk ol9t
Zo] BERAYE 24, N=F 2 CrEFA 24
P L Fig. 29 EFAIPAA9) sl2me} ol wiAd
31T, AEHES HAgAEz A 3 & 2P
olA 1087 A F T BEAHEE A
t} o]9} 2o BIAHZAL Table 29 Zth

Table 2. Experimental conditions of the pol—
arization test

Instrument EG & G Model 2734
Electrolyte 23, 37, 150 and 4900 L2cm
Material BM, Cr plating and Ni plating
Scan rate 0.167 mV/s

Area of specimen| 10 mm”

Polarization test | Tafel polarization test

Fig, 3¢ 288142 vxa 23 % 37 2ane) 8
PR FIA EAL WIDE B CrES
Tafel 3242 Hejskd Uehd Zolth, CrEge
Aggele 2AQ) WIkkARAe Aggend o
w7 JERT itk =@ CrEZe) BARRUSE
sAle} RARRUERT A AR ARE U
W glek,

o CrERY #4 S4B AT

(@ Potentiostat/Galvanostat ® Reference electrode
@ Personal computer © Electrolyte

@ Monitor (@ Temperature controller
@ Printer @ Heater body

® Corrosion cell @ Heating coil

® Specimen ® Oil bath

@ Counter electrode @ Heating beaker

Fig. 2. Schematic diagram of polarization test
equipment.
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Fig. 3. Tafel polarization curves of BM and Cr
plating in solution of 23 and 37 Q2-cm.
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Fig. 4. Tafel polarization curves of BM and
Cr plating in solution of 150 and 4900
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Fig. 5. Tafel polarization curves of BM and
Ni plating in solution of 23 and 37
cm
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Fig. 6. Tafel polarization curves of BM and
Ni plating in solution of 150 and
4900 2-cm.
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Fig. 7. Polarization resistance of base metal,
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Fig. 8. Open circuit potential of base metal,
Cr and Ni plating vs. various specific
resistance.
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Fig. 10. Control efficiency of corrosion for Cr
and Ni plating vs. various specific
resistance.
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