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Abstract — In this paper, the minimum oil film thickness and the maximum oil film pressure of engine bearings
have been analyzed by using the elastohydrodynamic theory and Taguchi's design method as functions of the oil
groove width, oil hole diameter, oil hole position, and oil supply pressure. The optimized design of the engine
bearing for an automotive Diesel engine is very important for supporting a load-carrying capacity due to gas pres-
sures from the engine combustion chamber and inertia forces of the piston. The optimized design data of engine
bearings indicated that the optimized oil groove width and an oil diameter of a engine bearing are 8mm at the
speed of 2,000 rpm for a given 4-cylinder Diesel engine. Thus, the oil groove oil groove and an oil hole for high
performances of an engine bearing may be considered as major design parameters compared to other design fac-
tors, which are strongly related to the minimum oil film thickness and the maximum oil pressure distribution of

the engine oil.
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Fig. 1. Cylinder pressure of a Diesel engine at 2000
rpm.
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Table 1. Factors and levels for Taguchi’s method

Factors
0 (deg) p (MPa)

S (mm) @ (mm)

1 2 2 0 2
Levels 2 4 4 20 4
3 8 8 40 8

Table 2. Analysis layout of orthogonal array table of
Lo(3%)

Model no. foetons d ? 4 P
1 1 1 1 {
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1
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Fig. 2. Minimum oil film thickness of engine bearings.
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Fig. 3. Maximum oil film pressure of engine bearings.
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Fig. 4. Maximum oil film pressure distribution of
engine bearings.
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Table 3. S/N ratios for minimum oil film thickness
and maximum oil film pressure in engine bearings

Model Min. oil film Max. oil film

no. thickness (pm) pressure (MPa)
1 -6.48 —42.60
2 -6.07 —42.45
3 -5.16 —42.10
4 -6.07 —42.43
5 -5.96 —42.39
6 -522 —-42.12
7 —5.04 —42.03
8 —5.05 —-42.03
9 -491 -41.99

Table 4. Factors affecting minimum oil film thickness
in engine bearings

o (mm) @ (mm) O (deg) p (MPa)

1 -17.71 -17.59 -16.75 -17.35
Levels 2 -1725 -17.08 -17.04 -1633
3 -15.00 -1529 -16.17 -16.27

Difference of

2.71 2.30 0.87 1.08
level

Affecting ratio

(%] 3890 33.08 1254 1548

Table 5. Factors affecting maximum oil film pressure
in engine bearings

S mm) ¢ (mm) 6 (deg) p (MPa)

1 —127.15 -127.07 —-126.76 —126.99

Levels 2 —126.95 -126.88 —126.87 —126.61
3 -126.06 —126.21 —126.52 —126.56

Difference of
level

Affecting
ratio [%]

1.09 0.86 0.34 0.42

4022 3153 12,66 1559
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