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A Study of the Effects of Ceramic Tappet Shim Surface
Roughness on the Friction Characteristics in the Valve Train
System
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Central Research Center, Hyundai Motor Company

Abstract

A Si3N4 tappet shim was developed in a direct OHC engine for the friction
reductich of valve train system that contributes significantly to the engine friction in
real driving condition. For commercializing SisNs4 tappet shim, it is important to
reduce the machining cost. Therefore we analytically and experimentally figure out
the optimum condition. Using ceramic tappet shims machined with different surface
roughness, the effects of roughness on the friction loss were analyzed in view of the
lubrication behavior. From this results it is shown that the friction torque of valve
train system quickly drops at a certain surface roughness of ceramic tappet shim and
its value remains constant despite further smoothing.

Key words - friction, valve train system, ceramic, tappet shim, film parameter,
surface roughness, film thickness
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Table 1. Mechanical properties of SisNs tappet
shim

Density 33 g/cm®
Hardness (Hv) 16.8 GPa
Bending strength (o, RT) | 1000 MPa
Fracture toughness (Kic) 6.5 MPav m
Young's modulus (E) 308 GPa
Weibull modulus (m) 195
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Table 2. Specifications of Valve Train

System

Type of valve train system

Solid Direct acting

Spring load(N), min, max

196, 470

Wid., base dia. of cam(mm) |13, 18

Valve Lift (mm) Int.,, Exh. 8.0, 84

Shim dia.(mm) 30

Used Oil SH, SAE 7.5W30
Temp. of Oil, Coolant(T) 90

Pressure of oil supply(kPa) {200

Materials of cam FC25

Surface treatment of cam

Chill, Porco-Lub.

Hardness of cam(Hv)

500
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Fig. 2 The waveform of camshaft driving
torque
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Fig. 3 Camshaft friction torque with tappet
shims of various surface roughness
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Table 3. Surface roughness after and before
test
Before Test (um) After Test (um)
Shim | Cam Nose | Shim | Cam Nose
Ra0.005 | 0.005 0.04 0.005 0.04
Ra0.03 0.03 0.04 0.03 0.04
Ra0.07 0.07 0.06 0.07 0.06
Ra0.1 0.1 0.06 0.1 ¢ 0.14
Ra02 | 02 0.14 02 | 0.6
Steel 0.25 0.12 0.13 0.13
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