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Influences of Ni Content and Heat Treatment on the Corrosion Resistance
of Fe-28Cr-4Mo-2W-1.5C Cast Iron

Young Sik Kim and Young Jun Song

Department of Materials Engineering, Andong National University

The influences of Ni content and heat treatment condition on the corrosion
resistance of Fe-28Cr-4Mo-2W-1.5C cast alloys were evaluated by adopting an
anodic polarization test and a pitting corrosion immersion test. The composition
profiles of cross section of the specimen heat treated at various conditions were
analyzed by EDS. The anodic polarization test showed that the corrosion resistance
of the specimen heat treated in vacuum was better than that of the specimen heat
treated in air, but sub-zero treatment had no effect on the corrosion resistance of
the alloys. As Ni content increased, corrosion potential increased and critical cur-
rent density decreased in 6N H,S80,. The pitting corrosion rate of the experimen-
tal alloys was less than the commercial cast irons and STS 304L. Corrosion
resistance of the heat treated alloys was dependent upon the concentration of Cr
and C in the outer region of the alloys.
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Table 1. Chemical composition of the experimen-

tal alloys{wt%)

Alloys Cr Ni Mo Si Mn V. W N C P § Fe

F1 281 2.03 4.04 0.53 0.04 051 2.220.011 1.49 0.003 0.015 bal.
F2 27.8 8.01 3.85 0.55 0.03 052 1.980.0551.55 0.003 0.014 bal.
F3 28.214.984.12 0.54 0.08 051 1.600.017 1.54 0.003 0.014 bal.
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Fig. 1. Effect of heat treatment conditions on the
anodic polarization behavior of Alloy F1(1,050C,
3hrs) in deaerated 30°C 3.5% NaCl.
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Fig. 2. Effect of heat treatment conditions on the
anodic polarization behavior of Alioy F2(1,0507C,
3hrs) in deaerated 30°C 3.5% NaCl.
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Fig. 3. Effect of heat treatment conditions on the
anodic polarization behavior of Alloy F3(1,050°C,
3hrs) in deaerated 30°C 3.5% NaCl.
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Fig. 4. Anodic polarization curves of commercial
alloys and Alloy F(1,050C, 3hrs in vacuum)} in
deaerated 35°C 3.5% NaCl.
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Fig. 5. Anodic polarization curves of commercial
alloys and Alloy F(1,050°C, 3hrs in vacuum) in
deaerated 35 3.5% NaCl.
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Fig. 10. Corrosion rate of commercial steels and
Alloy F1(1050°C, 3hrs) in 20°C Green Death Solu-
tion(7v/o H,80,+3v/o HCl+1w/o FeCl;+1w/o
CuCl,).
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290 @el vaw Rolth wW zHe
7 15mme] A8E AHIAH FH 20e "Fd
geld il #4F z2Ho|t(AAY F B
A7h 2ol BA WE Ae AW dupA A9
29 240 e AAHA AEA 28 H9
ZozRE 4 m AFd FHAD). (B

4T o 40

AZ FolH HUY AW wgHE FI99
ZFeox (a)e VF FdA AT AHE9
Fg 9% 2otk £ (b W7l Fd

A gHe® AEe uggg #9% FHolx
(b)e drl FAA exE A He Fe &
A zFolth. AANe A7t BAGC] AHE
o] g o] Wi uweld ta f=A

vetdz ok 2y oleid e AHolg

axe 297 @zl gg Aeley] BgE F
A QAo xRl Belo WM AFY Ho| &
wolx AuWe mwaA tzy) dfEd yehd
zHe BFYAd uE A#z vudd. 23y
¥ Flag §3 F39 gdo i 39



274 LEE LT

Az6@ A4F= 1997, 8

2¥E 8 € 2, ¥F F29 fA1E des
e F AU WA o9 e zH BF
dHozE AF FoA NG A Ho] ©y)
FoAAN N MM YyHRTG 48
& 498 + /g

2o AF Ao w2d,!? AP A
B ESvlAM X Ay dH7y L=t
BsUTE EE Fo nAE 7IE Pego 7o
go] AASHY AT 2 JEL Si0-MnOZ =B
23} Aok EF AFo] ArE HYE o
=9 dsd ¥A 333 FAes Aegw wu
. & 4% #$IFNME Fig. 119 Jekd
upo} o] W 9 Fo] FAE Aol WA
A gker, YEAE 7E e TPEL
#2E + ¢t} Fig. 128 ¢y 3" o
Hd et EDSE ol §-3le] @ael Cro s
A EAME ARE JeEd Aot BHE 4R
o Hlie #HFo2HE 26mmEE AHNA
o] Fxo AH FAAAMY Fxo vE Tl
et Aolti(FHe 24 /A w©IEE
T8 ol FoA U 7 BYdMe A A
oj7} Wi §- HI=a sx9} @B 7 R
et 3 BA3 yFFP 24 ¢ Jehygd
o). ¥59 FF/ BASlol Wyl FaA dH
g A7 AFANY &2 FEU 3,
Cro] 3%+ 842 F$9) vtz AF F44
AT AlBe He|Fd Cro] o RBo] &4 3}
Atk ol o] BH R ZAHo] @Fa =
Ao wmabA zel7t Ui ol dAE 297
o wWet 13E FHe F8 949 949 Cr
o] & kg JUEe Aoz WHHE, =,
AoA FAZ EXYE o 53] Cre W
CridstE g AAsed d7) FdA 948359
Critsl e AA4d ©g Crigdo] 9 T34
A7) w Eolt}.

ol4el dY AAZRH U7 ZdA @A
d AEe Y AF FdA A A
Hel YA Aol A deldE olfE Wyl F

1
‘% --F1
" —-F3
>
3 0.5 F
[
o

0 L 4

air vac
Carbon

1
.8
7 - Fl1
o & F3
2
E 05} %
@
oA

0 1 L

air vac
Cr

Fig. 12. Effect of heat treatment conditions on
the distribution of C and Cr.
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