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Numerical Analysis for the Crankshaft’s Dynamic Behavior and

Bearing Lubrication of Reciprocating Refrigerator Compressor
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Abstract: A method to analyze dynamic behavior of cantilever crankshaft and to calculate the oil
film thickness of main and sub bearings under dynamic loading of reciprocating refrigerator
compressor is proposed. Transversal and tilt displacement dynamic equations for the crankshaft
and the motor rotor are built by considering the gas force and inertia force of piston, connecting
rod and crankshaft and using the measured data of pressure within the cylinder A finite element
(FE) model for the oil film of the finite journal bearing is established by adopting the FE discrete
method for numerical approximation. Crankshaft wear is observed and its roundness is measured
after the life test under an over load operating condition. The analysis results show that the angle
of inclination of crankshaft constantly changes during the operation of compressor, while the
upper center is basically in the first quadrant, and the lower is in the third quadrant. The largest
crankshaft incline reaches when its rotational angle is 0°. The eccentric wear between crankshaft

and the upper bearing hole happens under the rated load and overload conditions, while the
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eccentric wear between bearing and the lower bearing happens under the overload condition. The

oil film thickness of sub bearing increases and the oil film thickness of main bearing decreases

when the rotation speed increases.

Keywords: reciprocating refrigerator compressor; crankshaft; bearing; lubrication
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