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(Cr-Plating) (Cast Iron) Fig. 2 The wear of the Cr-N coated piston ring

Fig. 1 The wear of the Cr-plating piston ring and cast and the cast iron cylinder liners with and without

iron cylinder liner under the non-and cooled-EGR the iron oxide layer under the cooled-EGR condi-

conditions showing a significant increase in wear of tion showing the significant reduction in the wear
the both components due to the cooled-EGR. of the both components.
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Fig. 3 Friction coefficient of the iron oxide/steel couples (in PAO with & without ZDDP).
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Fig. 4 (a) ATEM photograph of the cross section of the wear track on the plate after the 1-hr test

in PAO with ZDDP and (b) the depth profile by EDX along with the white arrow in (a).
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Fig. 6 The sliding simulation of Fe;O, under Fig. 7 The schematic model of ZDDP tribofilm formation
100 MPa and 100 m/s showing the atomic mix- on the iron oxide during sliding in ZDDP solution.

ing at the contact interface (by classical MD).
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