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The Effects of Cobalt Addition on Shiding Wear Properties of
Multi-component White Cast Iron

Han-Young Lee’

Abstract

Effects of Co addition on sliding wear properties of multi-component white cast iron were investigated. The microstructures
of multi-component white cast iron containing from 0%Co to 10%Co exhibited little difference. However, the hardness increased
with an increase of the Co content. Increasing the Co content, wear properties were improved and the iron oxide on worn surface
was increased in the low sliding speed range of the steady-state wear region. Hence, Co addition was effective to improve the wear
properties of multi-component white cast iron by accelerating the corrosive wear as well as the enhancement effect of hardness.
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A M paX20mm)2 2 7FE8 F, 1325Kel A A7 meA)E-2 Fig. 2] Yehd pin-on-disc
Table 1. Composition of testpieces
C Si Mn P S Ni Cr Mo A W Co
0Co 1.99 0.48 0.45 0.033 0.022 0.06 5.05 5.05 5.05 4.93 0.20
2Co 1.94 0.48 0.46 0.037 0.018 0.15 4.99 4.97 5.00 5.14 2.01
5Co 1.96 0.50 0.49 0.044 0.020 0.16 4.95 4.96 496 4.92 5.01

10Co 1.98 0.52 0.47 0.051 0.022

0.17 4.89 5.08 4.96 5.08 9.80

(a) 0% Co

(¢) 5% Co

(b) ]0% Co

Fig. 1. Microstructures of multi-component white cast iron containing from 0%Co to 10%Co.
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Fig. 2. Schematic diagram of pin-on-disc type wear test
machine used in this study.
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Fig. 3. Wear characteristics as a function of sliding distance at
various sliding speeds.
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Fig. 4. Wear characteristics as a function of sliding speed under
running-in wear region and steady state wear region.
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Fig. 5. Optical micrographs on worn surface of testpiece after
test.
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Fig. 6. SEM images on worn surface of testpiece after test (at
2 m/s).
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Fig. 7. Results of EPMA on worn surface of testpiece.
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Fig. 8. Optical micrographs of worn surface of counter
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Fig. 9. Profiles on worn surface of counter material for 5Co
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