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VA RETy N ERWDEBNMETFEIL 2. Monel ® CuNi TH. — 8 O Wipk o B BN
BC0ERERNEBNTFET SO T #400 TA ) —FREACHE L LEE (FERRA)
L. FEMAEHRBRAICODWTOEEZREL .

Table 1 Test specimens used for galvanic corrosion

rotontio stat contro vaive

Rallux
condanser

Corroslon cefl, 85°c,

Walor

[No Name symb_ol Chemical composition Shape
Titanium Ti Ti Rod
Titanum—paradium Ti/Pd Ti—0.25 Pd Rod
Monel . Monel 67Ni-28Cu—Fe,Mn Rod
Cupro—nickel Cu/Ni Cu—10Ni—1,5Fe Rod
Naval brass Nav.Brass 62Cu—-37Zn—1Sn Tube
Hasteloy—C Hs-C 58Ni—17Mo—5W-14Cr—6Fe Rod
Super stainless 254N 25Ni~23Cr-5.5Mo—N Plate
Super stainless 354N 35Ni-23Cr=7.5Mo—~N. Plate
Dual phase stainless Dp-3 25Cr-6Ni—Fe Rod
Austenitic stainless WEL308 19Cr-8Ni—Fe Rod
brass Brass 70Cu-30Zn Rod
steel Fe 0.35C-Fe Rod
_ Inconel 600 Inoco—600 76Ni-16Cr—Cu,Mn,C—Fe Rod
3. ERER Znoi%"ﬂ“_‘! 760mmig
>
3. 1. BB & mihiR E 100
o
85 90004 (K960) DREEM (Ag/AgCl £ o
<
MAEMEE) FMELE. £<ORSRIEL £
. . - . 2 -200
CEEEAICET A Fig2 KATES. TE E o
S -300
(L Y : a
o TP RED TERMEN T TERELICET S, L,
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Fig3 1cid. &&BOBKELZE BN 5 BRIEICR Time,min

S, TP EELEAHEDETIE. AE=EcEa= Fig.2 Potential change of Ti
900mV b D EMENEET . TiP & CuNi DAE 1L 800mV ICHET 2., 7 AU NIEE
DIEHER TR, BAEOANNSy I ERERELEVEBORBENFAENTND
A% Ti® CuNi OB IE 160mV CHMTESRE ST, BIEbED. JORE
CIEEEN S, |
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Fig.3 Rest potential of metals in

concentrated chloride solution at 85C
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Fig.4 Polarization curves of CuNi at being polished (the left) and Monel after

being galvanized with titanium (the r’Aight)
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Fig.5 Effect of temperature on the Fig.6 Effect of pressure on the

potential and galvanic current potential and galvanic current

3.3 ANRZy /BERICREITHREOEE

Fig.6 12, TiP & CuNi @A IW/NZw 7 EAL Eg FERICKRIFETES (760 20 5 240mnHg)
PDEBERT. HIINZv 7 EBAENEDE. (NI OREIE. BLENSPPEBLT D
MN50mmlg BEOHETIE. ANMNZy 7ERC BIZIFEAEEELENL, & LA, 7/
CRESBEEICART D EEN. B4 OLBIERIC A BN TN NEREE E LR
T3,

3.4. AWNZw Table 2 Test result of galvanic test
BeERBER Gathode | _Anode Ec Ea EaEo | Eg—Ea |Sc/Sa
Ti Culi —240 518 278 6 1
Table 2 IZ¥3. Ti WEL308 -366 360 6 1
e TiP Culli : i
85C EITIEI T IT _ Ti Monel 2] -a40 482 10 i
TiP Culi 10 ~428 438 8 1
BITAEEERED Ti CuNi 22| '-436 443 16 i
L Ti Brass 65 ~440 375 1
HIWNZw VBE TiP Monel 8 ~420 406 14 1
s _ : NAS254N| _ CuNi 13 —437 450 17 1
HBRERZETRT, I Monel |_CuNi ~420 ~432 12 3 i
) NAS354N| _ CuNi -4 ~434 430 30 1
Fald7 / —R&RE Dp3 CuNi -276 ~440 164 14 1
. . Hs-C Culi 23 ~436 459 6 1
DFEES. Ecid TiP CuNi 14 ~423 438 8 2
. TiP CuNi 12 ~418 437 18] 9.8
Y —R&EEDE TiP CuNi 8 “428] 438 3 1
NAS254N| _ CuNi 10 ~437 447 14 1

. AEE (Ea-Ec). Ti Steel -12 615 603 5
L TP Monel 0 —419 419 10 i
AnEHINNZw D TP CuNi 19 —429 448 0] 36
.. Ti Culli 35 ~398 133 4.83

REEIZHD EED
EfrEg & EaDE
Ti CuNi 5 ~335 340 15| 483
(Eg-Ea). Sc/Sa ld. TiP CuNi 10 ~323 333 5| 135
mV mV mV mV

71— K& RBHEE
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DI AREICET 5,
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Fig.9 Effect of Sc/Sa on the galvanic current of

CuNi and Monel galvanized with Ti
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Fig.10 Effect of Sc/Sa on the galvanic corrosion rate

of Cu,CuNi and Inconel 625 galvanized with

titanium in sea water (cited data)
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EFEELN, N REETHR. BREOERCL - TERCESERERENER S N,

T/ REMEMHATINRSH 22, BREERICL> TREINZLIREE L. T
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Galvanic Corrosion of Active Metals at Being Galvanized with Titanium in

Concentrated Chloride Solution of Salt Producing Plant
Mikio Takemoto, Aoyama Gakuin University

Galvanic corrosion of cupro-nickel (CuNi) and Monel at being contacted with
titanium (Ti) and titanium-palladium (Ti-P) alloy is problems in Japanese salt
producing plants. Study aims to evaluate the corrosion damage of cupro-nickel and
Monel at being galvanized with pure titanium and Ti-P alloys. v

Polarization curves and galvanic current density of alloys, i.e, Ti-P, Ti, Inconel
600, dual phase stainless steel (Dp-3), super stainless steels, Monel, Cupro nickel,
naval brass, brass, nickel and steel, were measured as a function of temperature and
pressure (evacuation) of brine. Galvanic current densities were less affected by
evacuation but affected by increasing temperature. Corrosion potential of Ti and TiP
alloys gradually shifted to noble direction with time, while another active alloys
showed stable potential -after short immersion time. Ti, Ti-P, super stainlvess steels
showed nobler. potential than 0 Volt vs. Ag/AgCl electrode, while Monel and
cupro-nickel showed steady potential at around —400 mV. Polarization measurement
showed that WEL308, Monel, Cupro-nickel, naval brass and brass at being immersed
condition are in the active region and showed rapid anodic dissolution.

CuNi and Monel showed potential shift less than 60mV at being contacted with Ti
and Ti-P alloy, but large galvanic current density of about 60 & A/cm? Corrosion rate
of these alloys at galvanized with Ti-P alloy increased with the area ratio (Sc/Sa) of
cathode to anode to a great extent. At Sc/Sa of 10, corrosion rate of CulNi reached
0.4mm/month while Monel showed three times smaller than that of CuNi. Galvanic
corrosion rate in concentrated chloride solution at 85 C reached three times that in sea
water at 25C. Due to quite small potential shift at being galvanized, effective
countermeasure for mitigating the galvanic corrosion appears to be difficult except

the cathodic protection using external electrode.
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