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Analysis of Instantaneous Friction in Full-Circumferentially
Grooved Engine Main Bearings

= # e
Sang Myung Chun

ABSTRACT

The instantaneous friction in main bearings of a single cylinder diesel engine was determined
by measuring the instantaneous angular velocity, calculating the resulting forces acting on the
bearings, and solving the unsteady Reynolds equation in combination with the mobility method.
The considered system consists of only the crankshaft with flywheel and oil pump. The thermal
effects were not considered because of the short testing time, The tests were conducted using
an electric start motor. The results indicated that when the bearing is not near equilibrium for
very small speeds, simple film lubrication theories are not accurate. The details of grooves and
unsteady terms in the Reynolds equation cannot be ignored for increasing efficiency of instanta-
neous friction calculation of the engine bearings. The effects of speed on instantaneous friction
and energy lost in friction were determined.
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Table 1 Operating Conditions of Dynamically Loaded Beoring Lubricant Is SAE 10W

Bearing Diameter (D) =0.055m
Bearing Length (L) =0.035m
Bearing Clearance (C) =0.000055m
Bearing Groove Width (4) =0.0056m
Length of Crank Arm({7) =0.0475m
Length between Bearing 1 and Flywheel (Z.) =0,0525m
Length between Bearing 1 and Bearing 2(L.) =0.1215m
Weight of Flywheel (W) =25N

Weight of Crank Shaft (W) =85N

Mass of Crank Shaft (m.) =8.5/9.8 kgm

Length between Center of Crank Shaft and Center of =0008m
Mass of Crank Shaft (r.)

Diameter of Oil Pump Gear =002m

gooth Height, Length, and Thickness of Qil Pump =0,004, 0.02 and 0.003m
ear

Diameter of Connecting Gear on Crankshaft =0.008m

Diameter of Connecting Gear on Qil Pump Shaft =0.011m

Speed Ratio of Oil Pump shaft to Crankshaft =0.727

Inlet Oil Temperature (7%,) =23.3C

Inlet Oil Pressure (F,) =0.13 MPa

Absolute Viscosity of Oil (ue) =0.08 Pas

Engine Type =DEUTZ Diesel Engine

(1 Cylinder, 48Strokes)
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Fig.2 Simplified coordinate system of crank vel?jcity components c =g and
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Fig.3 Geometry of a dynamically loaded
|ournal bearing (the direction of shaft

;- are also Indicated)
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ECCENTRICITY RATIO

Fig.11 b Dynamic load and eccentricity ratio of engine main bearing for coast~ down
conditions (eycle 100-122) ot bearing 2.
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