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Oil Film Pressure at Taper Shape of Piston Pin-bore
during Engine Operation
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For piston pin bore, it is important to understand the lubrication condition in order to prevent crack and seizure for piston reliability.

In previous study®, we measured the oil film pressure distribution at the taper shape of piston pin bore using the thin-film sensor on
fatigue rig test and verified the comparison between the result of above test and the elasto-hydrodynamic (EHD) analysis. As a result,
the prediction accuracy of EHD analysis needed improvement.

Figure 1 shows the experiment and EHD(present and previous) results of max. oil film pressure on fatigue rig test. We change the
input of the pin bore shape and roughness after blending. At 2 to 5mm position, oil film pressure of EHD(present) decrease from
previous. At 7mm position, oil film pressure of EHD(present) increase from previous. This is presumed to be effect of the shape and
roughness inputs. We are able to improve the prediction accuracy of EHD analysis.

Figure 2 shows the experiment result of oil film pressure at the taper shape of piston pin bore using the thin-film sensor (with
Diamond Like Carbon protection film) during engine operation (3000rpm High-load). We are able to measure the oil film pressure at
three locations simultaneously, and obtain data to validate the
accuracy of the EHD analysis during engine operation. " =~<._ Pin bote shape | |

Figure 3 shows the experiment and EHD results of oil film
pressure during engine operation (3000rpm High-load). EHD 150 O Exp.
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pressure to increase at the peak timing of the cylinder pressure. 100
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Fig.1 Exp. and EHD result of max.oil film pressure (rig test)
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Fig.2 Experiment result of oil film pressure (engine) Fig.3 Exp. and EHD result of oil film pressure (engine)
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