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Abstract

This paper is studied to know corrosive wear characteristics of austempered ductile cast iron
in corrosive environments against mating material SM45C hardened by heat treatment. The

corrosive wear test were carried out by rubbing the annular surface of two test pieces in distilled

water and NaCl aqueous solution. The corrosive wear mechanism was investigated by scanning

electron microscopy and retained austenite volume fraction was investigated by X-ray

diffractometer. The experimental result show that the corrosive wear characteristics depend

largely on the Fe(OH), which is influenced by the critical sliding distance L., and L., shorted with

increasing NaCl concentration. It was found that the carbides in matrix have a significant effect

on their corrosive wear resistance and the fine acicular bainite showed corrosive wear resistance

stronger than that of the coarse acicular and platelet bainite. From above results the model of

corrosive wear mechanism in corrosive environments is proposed.
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Fig. 1 Shape and dimension of specimen
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Table 1 Chemical composition of the testing materials

. Composition(wt.% )
Material - :
C Si Mn P S Cu Mo Ni Mg
Ductile cast iron 3.52 2.74 0.25 0.03 0.02 0.32 0.23 1.38 0.05
SM 45 C 0.47 0.31 0.73 (.02 0.02 - - - -
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Fig. 2 Scanning electron micrographs of specimens at various temperture {X3000)

Table 2 Heat treatment and mechanical properties of the testing materials

Mechanical properties
Materials Heat treatment Tensile Elongation | Hardness

strength (kgf /mm?) (%) Hyv

A1900°C X 1hr—290°C X 1hr W.Q. 145 1.7 498

Austempered | B{900°C X 1hAr—330C x1hr W.Q. 124 2.7 438
ductile C|900°C X 1hr—370°C X 1hr W.Q. 125 4.9 384
cast iron D]900°C X 1hr—410°C X 1hr W.Q. 75 2.3 325
E [900C X 1hr—450°C X 1hr W.Q. 69 2.0 310

F1900°C X 1hr—370C X2min W.Q. 51 0.3 596

G|900°C X 1hr—370°C X 10min W.Q. 85 1.0 501

HI900°C X 1hr-->370°C X 40min W.Q. 126 5.1 402

11900°C X 1hr—370°C X2hr W.Q. | 120 4.4 ‘ 408

SM 45C 840°C X 0.5hr —200°C X0.5h» W.Q 105 13 496

¥ W.Q  water quenching
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Table 3 Volume fraction of matrix for specimen

Clwt, %}
Structure Holding time {(min)

(%) 2 110120 | 40 | 60 | 120
Martensite | 96.8(32.1{18.7| 6.0 | 2.4 | -
Bainite 2.1/52.4/60.3]70.0180.1|84.8
sttf‘e‘r':ii 13155210200/ 17.5/15.2
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