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The Study on the Wear-Corrosion Behavior of Ductile Cast Iron
in the Acidic Environment

Uh Joh Lim, Dong Gi Park’, Byoung Du Yun"
School of Mechanical Engineering, Pukyong University
* Department of Die & Mold Technology, Pusan Polytechnic College
** (Graduate School, Pukyong University

Abstract - This paper was studied on the wear-corrosion behavior of ductile cast iron in the acidic
environment. In the dry atmosphere and variety of pH solution, wear-corrosion characteristics and
friction coefficient of GCD 60 with various sliding speed and distance were investigated. And
electrochemical polarization test of GCD 60 was examined in the environment of various pH
value. The main results are as following : In the dry atmosphere, boundary friction appears
below nearly 5 kgr of contact load, and it is considered that solid friction occurs over nearly 5
kgs of contact load. As pH value becomes low, wear-corrosion loss in the aqueous solution
increases. As the corrosion environment is acidified, corrosion potential of GCD 60 becomes
noble, polarization resistance becomes low, and corrosion current density increases.

Key words : Ductile cast iron, Wear corrosion, Wear loss, Polarization resistance, Corrosion
current density
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Table 1 Chemical compositions and mechani—
cal properties of GCD 60

Chemical € Si [Mn| P S | Mg
Composition
(Wt %) 372 | 275 | 0.34 | 0.016 [0.018| 0.041
. Tensile Elongation Brinell
Mechanical Strength %) Hisiass
n
Properties (MPa) .
608 8 212

Table 2 Chemical compositions and mechani
-cal properties of SPH1

Chemical (& Si | Mn P S Mg
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(Wt %) 0.0 .004 | 0. ] i 0.
) Tensile Strength Elongation
Mechanical
p 6 (MPa) (%)
roperties
. 421 32
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(A) Upper specimen

40

(B) Lower specimen
Fig. 1 Configuration and dimension of upper

and lower specimen for wear-corrosion
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Fig. 2 Schematic diagram of wear-corrosion

experimental apparatus
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@ Potentiostat/Galvanostat @ Electrolyte
@ Personal computer @ Temperature controller
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® Corrosion cell @ Qil bath

® Specimen (@ Heating beaker

@ Counter electrode Reference electrode
Fig. 3 Schematic diagram of polarization

test equipment

3. 48 &3 % @

3-1 7] BollM HE5HE Halo w2
o} £HA 5=
Fig 45 7] oA vnid&=(V)E 04

m/sec® st PlnPAZ(L)E 50 m¥ A,
AE3F(P)E 25 kgr, 5 kgr 2 75 kg2 &
AXoz WaANAS W vpEAF(p)E et

Aola, vlEAS (w)e 4 (D o3 Adsts
o},

= e S R
= (1
N, = AR P=d A6

= Algd 472 (cm)

99

F= v&% #&7] 335 (kego
r=A18H ¥7(cm)

Fig. 49 (a)= #AZF3F(P)7t 25 kgl A
28 #E7)9 FFE)T 05 kgrol® Azt
o] Wl wet wiEAY HEV) dF Wse
oFZE AIA dojum, HERAF(p)=
0252 Jelz o E Fig. 49 (b H
3% (P)7F 5 kgl A wh&EE HE719 3
FTFE)L 0.7 kgrol w2 HE7] 35 W
3+ Fig. 49 (@Rd =3 A3HA Yeiyy
ul @A+ 0.35°) 9, =3 Fig. 49 (o) &
Z3FP)7F 75 kgl A v1dE HE7] stF
Hale dd3es %T—n"l]’i‘] o] EtA3HA
ety olE A S 050t vl 2 A 4

al
.Z.

9 27|+ P=75 kgf > P=b kg; > P=25 kgs
F£oz Yehya gloeez HEFFo FA
& SR

2 v @Az 24 d2o N JHF
8% 25 kge 2 5 kgr stolA wFRASF(u)
7} 025 ¥ 035 o|22 7 A nE(boundary
friction)o] 12, HZ3dF 7.5 kgr stellA »pE

A% (u)7F 05 o]22 A|vlE(solid friction
yolgt ek oi12].

i

Tortel L L Lt
s INES LR
TR T #

HAEEEE

 NERE NS SNl
4 H TR

(c) P = 75 kgt
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Fig. 5 Wear loss vs. sliding distance under
various load in air
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