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Abstract — The friction and wear between machine components directly influence the energy loss and failure in
various machines. Therefore, there is always a demand for finding methods to reduce friction and wear. Of the pos-
sible methods, lubrication is a widely used method for reducing friction and wear. In the case of lubrication, it
is important to analyze the tribological behavior in the boundary lubrication because most of friction and wear
occurs in the boundary lubrication regime. Cast iron has been regarded as a good material for industrial appli-
cations due to the excellent mechanical properties and high productivity. Especially, nodular cast iron is a mate-
rial that shows better mechanical properties and wear-resistance compared with cast iron due to inclusion of
spheroidal graphite. In this work, we investigated the tribological characteristics of nodular cast iron with respect
to different counter parts in boundary lubrication regime. Sliding tests were conducted with SUJ2, ZrO,, Si;N,
balls as counter parts using a pin-on-disk type tribotester. The results showed different friction and wear behav-
iors with different counter parts. The case of ZrO, showed the lowest wear rate in specimen and no significant
ball wear. In case of SUJ2, it showed similar wear rate with ZrO, case in specimen and the highest friction coef-
ficient. The case of Si;N, showed the lowest friction coefficient, 33% lower than the case of SUJ2. It showed
16.9 times larger wear rate in specimen and 43% larger wear rate in ball compared to that of the SUJ2 case.
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Fig. 1. (a) Schematic image of pin-on-disk type tribotest
and (b) Pin-on-disk type tribotester.
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Table 1. Tribotest conditions

Conditions Value
Normal load (N) 10
Sliding speed (RPM) 200
Sliding radius (mm) 3
Sliding distance (m) 1000
Lubricant PVE
Temperature (°C) 24
Humidity (%) 35
Repeating 3 times

Table 2. Contact pressure in test condition

Ball material SuJ2 7rO, SizN,
Diameter (mm) 5.56 6.35 5.5
Contact pressure (GPa) 14 1.3 1.6

Stk w4 AFe x AEA SUIHAYZE, Al
2 AEe 7r0, 2 Si;N, A2S ARE3IITE B %2
7] HEQHo] vissiA 34E & J=E 14F Ul
A 2715 AAsIFeH, 7t vha Al whe HEY
HL Table 20 JERQITE RE AFL A4S e
sle] 31 RkEsle] Xgsd).
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oh ARZE Aot 3 252 25K o] AJHY &

Fig. 2. (a) Surface image and 3D height profile and (b)
image of Vickers hardness indentation mark.
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Fig. 3. Vickers hardness for specimen and ball.
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Fig. 5. Wear track image and surface profile.
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