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Abstract —

Many computational researches have been performed about EHL film thickness in the contact

between cam and follower in the engine valve train system. However, those computations do not explain the
characteristics of dynamic film thickness which means squeeze film effect. Without the consideration of transient
term in the Reynold's equation, the predicted film thickness from steady state condition has large difference from

the actual film thickness. In this study,

we have investigated the kinematic and dynamic simulations of rocker-

arm valve train system. From the dynamic simulation, the applied load and the entraining velocity of the lubricant
between cam and follower are obtained and with these values the dynamic film thickness is computed by New-
ton-Raphson method and compared with the steady state film thickness.

Key words — dynamic EHL film thickness, rocker-arm valve train system, squeeze film effect, cam and follower.
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Fig. 1. Schematic diagram of center pivot rocker-arm

vale train model.
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Fig. 2. Free-body diagram for rocker-arm system.
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Fig. 3 Free-body diagram of forces on the valve.
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Fig. 4. Schematic diagram of spring compressed
between cylinder block and cross head.
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Fig. 5. Contact geometry of rocker-arm follower with
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Fig. 6. Free-body diagram of forces on camsahft.
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Fig. 7. Geometry of a cam-tappet contact system.
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Table 1. Input values for EHL analysis
Cam-Base Circle Radius (m) 0.018
Cam Width (m) 0.0125
Spring Length (m) 0.481
Spring Density (kg/m”3) 7.85E+3
Spring Wire Diameter (m) 0.0034
Spring Viscous Damping Factor 0.025
Young's Modulus of Cam (Pa) 1.72E+11
Young's Modulus of Follower (Pa) 2.07E+11
Poisson's Ratio of Cam 0.28
Poisson's Ratio of Follower 0.29
Pressure Coefficient of VlSCOSlty (1/Pa) 2.0E-8
Viscosity at 30°C (Pa.s) 0.05
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Fig. 8. Applied load and entraining velocity of lubricant
during one cycle at 1000 rpm.
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Fig. 13. Dynamic pressure profiles during a cycle at
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Fig. 14. Steady state film shapes during a cycle at
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Fig. 16. Dynamic film shapes during a cycle at
4000 rpm.
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Fig. 17. Dynamic pressure profiles during a cycle at
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