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Reliability Design and Analysis of Crankshaft of Air Condition Compressor
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[ Abstract]  The traditional crankshaft design of compressor usually adopts the safety factor method to ensure the reliability to
meet the requirements. However, this approach ignores the discreteness of material properties, the randomness of load stress and
the changes of part stress, strength and other parameters. The selection of safety factor is highly subjective and arbitrary, and will
lead to over-design. In this paper, based on reliability modeling and distribution, taking typical compressor structure crankshaft as
an example, the reliability probability design method was adopted to carry out structural design, the computer aided design software
was written and the influence of different factors on the crankshaft design structure and crankshaft reliability was analyzed. The
research results shows that reliability probability design is a more reasonable and scientific approach in compressor design, fatigue
strength, standard deviation of roll torque and variation coefficient of shearing stress play more important roles in the reliability
probability design of a compressor. In consideration of the weak research foundation in the reliability design of compressors in the
past and the huge production capacity, the research in this paper will be helpful and useful for the compressor design transferring
from empirical design to reliability design.
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Fig.1 Simplified schematic of crankshaft structure and stress
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Fig.2 Flowchart of crankshaft static strength reliability design
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Fig.3 Reliability design flow chart of crankshaft fatigue strength
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