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Friction and Wear Properties of FeNi Alloy Plated Cylinder Liner
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Abstract: The tribological characteristics of FeNi alloy plated cylinder liner were studied by using a self-developed
contraposition reciprocating test rig with the CKS piston ring as counterbody, compared with that of the BP alloy cast iron
cylinder liner. The friction coefficient, wear loss and cylinder scuffing time were measured separately to explore the friction
and wear mechanisms of the two friction pairs. The results of the step-load experiment show that the friction coefficient of
FeNi alloy plated cylinder liner increases by 11%~20% to BP alloy cast iron cylinder liner. However, the wear loss shows a
contrary tendency which decreases by 11% . The starvation experiment shows that the cylinder scuffing time for the two
friction pairs is shortened with increasing applied load, and the cylinder scuffing time for FeNi alloy plated cylinder liner is
about 6.5 times longer than BP alloy cast iron cylinder liner at the load of 40 MPa. The wear mechanism of BP alloy cast iron
cylinder liner is possibly attributed to the plastic flow layer separating from the substrate by friction force, with
ploughing/cutting as the form of abrasive wear. However, the wear mechanism of FeNi alloy plated cylinder liner is mainly
fatigue spalling around the mesh cracks of the plating layer.
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Table 1 Element content of the BP alloy cast into cylinder liner (w / %)

Element C Si Mn S P B

Content 5296 3.022 0971 0.028 0.139 0.018
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Table 2 Parameters of step-load experiment

Temperature / C~ Speed / (rmin™) Load/MPa Time / min

150 200 10 30
150 200 20 30
150 200 30 30
150 200 40 30
150 200 50 30
150 200 60 210
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Table 3 Parameters of starvation experiment

Period Tempeo:(rjature / L]\(/)[e]‘i/ Time / min 532?:,1/)
Low load period 120 10 10 200
High load period 180 40 60 150 200

Fuel cut period 180 40 60 To scuffing 200
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Fig. 2 Friction coefficient versus load of two friction pairs
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Fig. 3 Wear loss of two cylinder liners after step-load experiment
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Fig. 6 Surface morphologies of cylinder liners before and after step-load experiment
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Fig. 7 Cross section morphologies of FeNi alloy plated cylinder liner before and after step-load experiment
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Fig. 10  Surface morphologies of cylinder liners after starvation experiment in 40 MPa
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