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A Study on the Elastohydrodynamic Lubrication Analysis and the
Modification of the Roller Profile in the Cam-Roller of the Valve
Mechanism for a Marine Diesel Engine

Young-Pil Koo, Min-Ho Kang®, Deug-Woo Lee’” and Yong-Joo Cho™

Engine Research Institute, SsangYong Heavy Industries Co., Ltd.
*Graduate School, Pusan National University
*School of Mechanical Engineering, Pusan National University

Abstract - In this study, a numerical procedure to analyze 3-dimensional unsteady
elastohydrodynamic lubrication was developed. The procedure was applied to the actual
cam and roller follower of the valve mechanism for a marine diesel engine. The
pressure distribution between the cam and roller follower was calculated for the
several cam rotating angles. The pressure spike is shown near the roller edge and it
is getting higher as the external load is increased. The roller profile for reducing the
pressure spike was suggested by the Hertzian contact analysis.
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Table 1. Procedure for Unsteady EHL Analysis

i:hu Input

-

Hertzian Contact
Analysis
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+ Cam/Roller Shape (H_)
« Cam Rotating Speed {a)
« External Load (W)

« Material Parameters (E,G)

—» Initial Pressure (P,,)

— Entrainment Velocity {U)
- Normal Squeeze Velocity (V)

Ceatral Film

T;'i‘c ness H,=2.922 W, 16 Upso2 Goung
Steady EHL — Pressure Distribution { P>-1)
Analysis — Film Thickness (H"")
Unsteady EHL | = Pressure Distribution (P)
Analysis — Fiim Thickness (H)

4

H=He!, P =Pt

- Pressure Distribution (P)

Data Input — Film Thickness (H)
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Fig. 3 3-D Pressure Distribution
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