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The galvanostatic polarization technique was used to accelerate corrosion in high chromium cast iron
(HCCI) immersed in a simulated slurry solution of 0.1 mol dm™ H,SO,, 0.05 mol dm™ HCI, and 10 wt%
SiC. The HCCI contained 27 wt% of Cr and 2.8 wt% of C, and its microstructure mainly comprised aus-
tenitic and carbide phases. A two-electrode system using a dense carbon rod and the HCCI sample was
employed for the galvanostatic polarization by applying an anodic current for 24 hours. The corrosion rate
increased upon applying the anodic current, but the increase was not significant, particularly for current
densities higher than 10 pA c¢m™. Following polarization, the corrosion morphology revealed that the
anodic current accelerated surface corrosion in the HCCI; however while the depth of the corroded area
increased, the increase was not substantial. The propagation behavior of the anodic current and its impact
on corrosion were further discussed.
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CORROSION TESTS FOR HIGH CHROMIUM CAST IRON USING GALVANOSTATIC POLARIZATION TECHNIQUE IN A SIMULATING
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Fig. 1. Schematic representation of the two-electrode system
connected to the galvanostat in the experimental setup

Fig. 2. Optical microscopic images of etched surfaces of the HCCI at magnifications of (a) x50, (b) X100, (c) 200, and (d) x500
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Fig. 3. Electrode potential of the HCCI transients over time
during the galvanostatic polarization at 0, 10, 60 and 100 pA

em?in 0.1 mol dm” H,SO, + 0.05 mol dm™ HCI + 10 wt%
SiC solution
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Fig. 4. Corrosion rate as a function of the applied anodic
current to the HCCI after galvanostatlc polarization in 0.1
mol dm™ H,SO, + 0.05 mol dm™ HCI + 10 wt% SiC solution

Table 1. Average weight loss values of HCCI under various applied current densities

Applied current, tA cm™ 0

10 60 100

Weight loss, mg cm™ 119 £ 4.67

123 +5.26 127 £0.82 132 £2.30
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Fig. 5. Crossectional optlcal microscopic 1mages of the HCCI (a) before and after the galvanostatic polarization at (b) 0, (c) 10,
(d) 60 and (e) 100 pA cm?in 0.1 mol dm™ H,SO, + 0.05 mol dm™ HCI + 10 wt% SiC solution

k. e Eﬂdﬁ—% 1gaiA dAste] Az <l
7kehs Aol dslds wigoR A Q7ket de &
afell 23 SEFS 74]*&8}01 G= kel AREE |17t
Aol ags S 5 oy & Aol ARS §
HA gEE VAR R Avleby] wiel] dgs A
o EHAE Ashs 2l ojealyh. @5, A Ao
of m A% afs l*& sl AU IF AT W
& Yohrs W o® APYS /T Aol

Fig. Sat A5 ¢7F W] 138 F49) v Apbdo] 1
Fig. 5b ~ 0.1 mol dm® H,SO, + 0.05 mol dm® HCI +
10 wt% SiC 295 517_‘3}3]—”3/\1 13E F4 Hd=ef o, 10,
60, 100 pA cmz.J 2 247 F3E Q7K H, HA=
TS Pon) o T acge bl v ol g

oA] s S A, FAE 9o, 714 B Sl
Qgelom Rsielrh. @3} AR oo AA Ao e

FeA spioz thehigleh, R4 9 teld o2
JOIE Ak RshE A v SRR Wl A%
2 QU} oS Aagle] B mwel AEg ARt
QIhgel wheh Ew 24 o] Fejel xfolsk Rv,
A5 bk g E A3} A4S AT 10 pA emE <)
hek 392 vlms] 1w Rjo] Zo] WEOE o ol
ot 2= A1 = Qlek. )17F 57 10914 100 pA
em?2 Z7} gl ek AR 9o el At P
sR1g 4 gk B3], B4R 9o QoA EhEfEol} o
AHUO|E Ak ok dEgl®2 47 Hlako g tolglx] 9F

& el A I AR o) w14 elo)
7:‘ | %ke f"*ﬂoi g U&= Fig. 6l ‘/}EMJ%IE}
°ok = 0014 10 pA cm”t':— 10914 100 pA cm?

57}5‘01] upeh FAE goe] o= 77t 106 oA
137 um T 1379014 149 yum % F713te) o= A
7ol whE $A KT Frhw RAE Folo] ol F

CORROSION SCIENCE AND TECHNOLOGY Vol.22 No.4, 2023

160 r

1007 r

0 20 40 60 80 100
i, MA cm™2

Fig. 6. Corrosion depth as a function of the applied anodic
current to the HCCI after galvanostatlc polarization in 0.1
mol dm” H,SO, + 0.05 mol dm™ HCI + 10 wt% SiC solution
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