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Effects of Alloying Elements on the High Pressure Wear
Characteristics of Ductile Cast Iron I - Cu, Mn

Woong-Ho Bang, Choon-Sik Kang, Jae-Hyun Park and Young-Gak Kweon

Abstract

High pressure wear characteristics of DCI(Ductile Cast Iron) were investigated through unlubricated pin-on-disc wear test.
Wear test were carried out at speed of 23m/min, under pressure of 3MPa and 3.3 MPa. Cu and/or Mn were added to examine
the effect of alloying elements on the high pressure wear characteristics of DCI. To investigate the relationship between wear
characteristics and mechanical properties of DCI, Brinell hardness and V-notched Charpy impact energy were tested. Wear
surface of each specimen was observed by SEM to determine the wear mechanism of DCI under high pressure wear condi-
tion. In the mild wear region, wear characteristics of alloyed DCI specimens were very similar to that of unalloyed DCL
But mild-severe wear transition was occurred at different wear distance and wear rate of DCI specimens were changed by
alloying elements. In severe wear condition, wear rate of DCI was dramatically increased by the addition of Mn. Although the
addition of Cu 0.46wt% did not decrease the wear rate of DCI in the severe wear region, but it delayed the mild-severe wear
transition. Under high pressure wear conditton, wear rate and mild-severe wear transition were not concerned with hardness of

DCI specimens, but they were deeply associated with impact energy changed by alloying elements.
(Received February 28, 2000)
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H : hardness of soft material
A
K : wear particles that remains between the
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o, B, vy : constant
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Table 1. Chemical Composition of DCI specimens. (wi%)

Elements ,

. S1 Mn Cu Mg

specimenstatus
Unalloyed 359 262 001 - 0.03
Cu 0.46wt% 3.68 247 0.01 0.46 0.03
Cu 0.94wt% 3.50 2.60 0.02 0.94 0.03
Mn 0.47wt% 3.50 2.58 0.47 0.02 0.04

Mn 0.43wt%
Cu 0.43Wt% 3.55 2.54 0.43 0.43 0.04
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Table 2. Effect of alloying elements on the microstructure of DCL.
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Fig. 1. Schematic diagram of wear test machine.

\ area fraction of Graphite nodule Count of Graphite mean diameter of area fraction of pearlite
specimen status (%) (#/mmz) Graphite (tm) (%)
Unalloyed 9.1 277 204 41.4
Cu 0.46wt% 11.6 248 24.4 75.4
Cu 0.94wt% 11.6 282 229 83.4
Mn 0.47wt% 8.0 170 24.5 41.0
Mn 0.43wt% 9.8 264 217 80.2

Cu 0.43wt%
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Table 3. Effect of alloying elements on the mild wear charac-
teristics of DCI. (3 MPa)

\ mean friction mean wear rate
specimen status coefficient(Ls) (mg/Km)
Unalloyed 0.128 6.24
Cu 0.46wt% 0.148 6.12
Cu 0.94wt% 0.126 6.42
Mn 0.47wt% 0.137 6.24
I(\jdlil(gfjwwtf’z) 0.123 6.12
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