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Influence of bolt pretightening force on fatigue characteristics of
connecting-rod of internal combustion engine
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Abstract: Connecting-rod bolt connects the cap and body of the connecting-rod, and guarantees that they
can be combined reliably under any operating conditions, so it has a great impact on the reliability and
fatigue safety factor of the connecting-rod. The main work of this paper was to analyze the fatigue
characteristics of connecting-rod under the condition of 20-35 kN bolt pretightening force based on a
certain type of internal combustion engine connecting-rod assembly. The connecting-rod model including
piston pin, bushing, bearing, connecting-rod, cap and connecting-rod bolt was set up by using Pro/E
software. The stress distribution and fatigue safety factor of the connecting-rod components were obtained
by using special finite element analysis software MSC. Marc and MSC. Patran. The reasonable value of
bolt pretightening force between body and cap with normal operation of engine/rod was determined by
combining the working conditions and stress field of the connecting-rod. The research work provides an
important reference for improving the reliability and service life of connecting-rod.
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Fig. 1 Calculation model of the connecting-rod component Fig. 2 Meshing of the connecting-rod component
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Fig. 3 Stress and fatigue life distribution of the connecting-rod components under 25 kN pretightening force
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a-Stress distribution of the connecting-rod body; b-Fatigue safety factor distribution of the connecting-rod body; c-Stress
distribution of the connecting-rod cap; d-Fatigue safety factor distribution of the connecting-rod cap; e-Stress distribution of the
connecting-rod bolt; f-Fatigue safety factor distribution of the connecting-rod bolt
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