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

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 acidic envi-
ronment. In atmosphere and variety of pH solution, specific wear rate and wear-corrosion characteristics 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 values. The main results are as following : As the contact pres-
sure increases, the critical velocity of specific wear rate becomes transient at low sliding speed. As pH value
becomes low, wear-corrosion loss increases in the aqueous solution. As the corrosion environment is acidified,
corrosion potential of GCD 60 becomes noble and corrosion current density increases.

Key words — ductile cast iron, specific wear rate, wear-corrosion, wear loss, open circuit potential, corrosion cur-

rent density.
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Table 1. Chemical compositions and mechanical pro-
perties of GCD 60

Chemical C Si Mn P S Mg

composition

(Wt. %) 372 275 034 0.016 0.018 0.041
Mechanical Tensile strength Elongation
€C an%ca G (MPa) £ (%)
Properties
608 8

Table 2. Chemical compositions and mechanical pro-
perties of SPH1

Chemical C Si Mn P S Mg

composition 16 0.00 51 0 0
(W. %) 0.0 004 0.215 0.011 0.008 0.009
) Tensile strength Elongation
Mechan}cal o, (MPa) £ (%)
properties
421 32
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Fig. 1. Configurations and dimensions of upper and
lower specimen for wear-corrosion.
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Fig. 2. Schematic diagram of wear-corrosion experi-
mental apparatus.
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@ Personal computer @@ Temperature controller
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Fig. 3. Schematic diagram of polarization test
equipment.
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Fig. 4. Effect of sliding on the wear rate.
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(b) V=1.0 m/s

Fig. 5. Photographs of wear debris (P=20 kg/em’,
L=50 m).
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Fig. 6. X-ray diffraction of wear debris (P=20 kg/cm’,
L=50 m).
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Fig. 7. Wear loss vs. sliding distance under various
load in atmosphere.
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