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The Effect on the Wear-Corrosion Behavior of Ductile Cast Iron
in the Various pH Environments

Uh Joh Lim and Dong Gi Park*’

School of Mechanical Engineering, Pukyong University
*Department of Die & Mold Technology, Pusan Polytechnic College

Abstract — This paper reports the studies on the wear-corrosion behavior of ductile cast iron in the various pH
environments. In the variety of pH solutions, corrosion and wear-corrosion loss of GCD 600 were investigated.
Also, the anodic polarization test of GCD 600 using potentiostat/galvanostat was carried out. And rubbed surface
of GCD 60 using scanning electron micrographs after immersion and wear-corrosion test was examined in the
environment of various pH values. The main results are as following : In alkali zone, the wear-corrosion loss of
GCD 600 increases, but corrosion loss decreases. The unevenness and crack of wear-corrosion surface in neutral
zone becomes duller than that in alkali zone. As the corrosive environment is acidified, wear-corrosion behavior
of GCD 600 with passing immersion timé becomes sensitive.

Key words — ductile cast iron, immersion corrosion, wear-corrosion loss, rubbed surface, anodic polarization,

graphitic corrosion.
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Table 1. Chemical compositions and mechanical pro-
perties of GCD 600

Chemical C Si Mn P S Mg

composition 4 1) 275 034 0016 0018 0041
(Wt %) . 75 X .0 . .
Mechanical Tensile strength Elongation
€C an}ca g (MPa) E(%)
propertics
608 8

Table 2. Chemical compeositions and mechanical pro-
perties of SHP 1

Chemical C Si Mn P S Mg

comPposition , 146 0,004 0215 0011 0.008 0.009
(wt.%) 0046 0004 0215 0011 0008 000
. Tensile strength Elongation
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(b) Lower specimen

Fig. 1. Shape and dimension of upper and lower
specimen for wear-corrosion test.
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Fig. 2. Schematic diagram of wear-corrosion experi-
mental apparatus.
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Fig. 3. Corrosion and wear-corrosion weight loss of
GCD 600 after immersion corrosion at 24 hours in the
various pH solution.

olviz] #Holu] #12000-2 0.8 um Ra(F4AA Ha7]a
7h= vk & grpeidet. 72 5248 pH ®¥st
9} BA AIZRS 2407 2 4gA7Ee R B, AW
g A 259 AR7E 380 259 A1
IF AzsiYo). Egh FAzkEkE apdee 2% 01
mg UAE A& AR, vPEHS SEMeE #
Zslacth v RAjAF e 2487 2 48A17F HA] 4
gt AlgHS 258 A 9 EF UxE 38T
AAEAT) o714, wpE R APde vgs
7} 04 m/s, HEU0] 20kgffem’ 2213 v]118 A
g 250mz 3L, §4 899 2r= HYAY 2%
2 3

o

o

RS

n o }-ﬂ “01"1

3 ME @3 ¥ uE

31, B £4 $ 0lg9A HE

Fig 3& of2] 714 pH 87 Fol 24417 3
2 Fo) ¥ags) ohd 3 ekl it

A A9 > FH49Y > WhBA &
oz ¥ Yeia gloh AgeleE pHzk ok
Qo) wjeh ¥ARe FAsA 37} A%, FH
oA & ulEA gHolm, Urtel FHME It
oldo] mie} AFe sk AL ekl 3
o, ol ARE Uehi: olft AHYE
AW BHR Qs Rao] B, Wi 3
Aol satshiel GelErt 2hass] Wl Ao
2 AEHEY9].

ojE RAERe e > WlEldel > 49

33
LNLALLLILL SELELALLLL | i DAL B AALLL BRI 1 T T ™
800 1 pHO5 .
~~~~~~~ pH65 ; 1
400 H pH 125 4
05 200 F 4
3 ]
> 0r ]
£
o 200 | i
i) pH 125
2 40 | i
o
o 600 | E
o pHE5
800 |- i
_1m L " a ¥R T WY l. FEDWETT WY WY

1E9 1E8 167 1E6 1E5 154 1E3 001 01
Current density, i(A/cm’)

Fig. 4. Anodic polarization curves of GCD 600 in the
various pH solution.
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(b) Rubbed surface

Fig. 5. Scanning electron micrographs of GCD 600 of
corrosion and wear-corrosion surface after immersion
corrosion test at 24 hour in pH 0.5 solution.
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(b) Rubbed surface

Fig. 6. Scanning electron micrographs of GCD 600
after immersion corrosion and wear-corrosion after
immersion corrosion test at 24 hour in pH 6.5 solution.

A 74 F 8 FollA Plazgd# 250 mE vh

Fig. 7(a)94 °‘7}€4°d°€°ﬂ*1 F9 F-2)2 Fig. 6(2)2]
57399 SR SAF A o5 19
23o] ¥ A3 dojual lo™, Fig. 7(by= EH
832 g Fado] upd Ao ofsf g2, etk 3
TR ol vEha 9l

3-4. EX|FAAZL Wslol WE ojH 24 HS

Fig. 82 oj2f 7}#] pH &7 101]*1 2477 B 48
AlZE A FA 5o] wpd RS e Aot

A A A7) AaFho 2 A U}“é-wjﬂ‘ﬂ%% 2k
43t 5 o 9 7F6HXID} Eg kg9 pH
1250041 mpd A ek 24x7E A Frfolu) 4847
A F2% Zlolv Elovl% gol VR Sl

[o]

OEA
[+]
oje} 72 olfi= AP0 E A AZke] Wl



ZA)0) uhg - 4540l Pl pH

g

(a) Corrosion surface

{b) Rubbed surface

Fig. 7. Scanning electron micrographs of GCD 600
after immersion corrosion and wear-corrosion after
immersion corrosion test at 24 hour in pH 125
solution.
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Fig. 8. Wear-corrosion loss of GCD 600 after

immersion corrosion at 24 and 48 hours in the various
pH solution.
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