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( A Study on the Minimum 0il Film Thickness of Connecting-rod Bearing in Engine)
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ABSTRACT

The minimum oil film thickness(MOFT) in the connecting-rod bearing of a 1.5 liter, L-4, gasoline
engine is measured up to 5500 rpm and calculated to study the dynamically loaded engine bearing.

Short bearing approximation and Mobility method are used for theoretical analysis of oil film
characteristics. And cylinder pressure, crank-pin surface temperature and bearing temperature are
measured as the input data of theoretical analysis.

The MOFT are measured by the total capacitance method(TCM). To improve the reliability of the
test results, a reasonable determination method of bearing clearance is introduced and used, and the
effects of cavitation and aeration on the test results are neglected. The crankshaft is grounded by
means of a slip ring. A scissor type linkage system was developed to measure the MOFT and
bearing temperature.

The effects of engine speed, load and oil viscosity on the measured and calculated minimum oil film
thicknesses are investigated at 1500 to 5500 rpm. From the comparison between the measured and
calculated MOFT, it is found that a qualitative similarity exists between them, but in all cases, the
measured MOFT are smaller than those calculated.
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Table 1. Specifications of engine

Engine Type In-line 4-cyl. gasoline
Bore X Stroke {(mm) [75.5 X 83.5
Max, Power (ps/rpm) {105/5500
Con-rod [Material |[A20/A1 79%, Tin 20%, Cu 1%
bearing Width(mm) {17.5
Dia. (mm) (45
Crank - Material |Nodular cast iron
Shaft Roughness |0, 8s
Mass(piston+con-rod) |814g
Mass(1inkage) 82g
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Table 2. Specification of pressure

transducer
Measuring Range ) 0~180 (bar)
Sensitivity 20 (pCsbar)
Linearity C 0.4 (% FSO)
|Acceleration Sensitivity 0.002 (bar/g)
inatural Frequency 100 (kHz)
Insulation Resistance at 20T | 107 -
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Table 3. Comparison the average value of
the maximum cylinder pressure

D18 AIH|@ A AId (D /7 @
(bar) {bar) (%)
1500 rpm 36.39 37.66 3.4
2500 rpm 39.94 39.19 1.9
3500 rpm 49.64 50. 57 2.0
4500 rpm 57.93 57.28 1.1
5500 rpm 59. 44 56. 14 5.9
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Table 5. The calculated crankangle on
sudden change of load direction
(journal angle/crankangle)

a(1-6) B(A-F)
2500 rpm | 241/694° | 200/117°
3500 rpm | 258/704° | 190/109°
4500 rpm [ 279/711° | 178/ 92°
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Table 6. Measured (MOFT)ain and ( 7 w)uaax
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BR'G Engine Speed [0il Temp, [(MOFT )atn|{ "M )uax
(rpm) (T) (um) |(x10%™)
3500 90 0.96 8.34
Con- 3500 120 0.69 11.60
rod 5500 90 0.50 25.31
5500 120 0.28 45.74
3500 90 1.42 5.81
Main 3500 120 0.85 9.70
No. 1 5500 90 0.90 14. 40
5500 120 0.37 35.02
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