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Analysis and improvement of connecting rod fracture
in a marine medium speed engine

WANG Houquan, LI Dehua, LIU Haitao, ZHOU Wei, XU Zhiyuan

Weichai Power Co., Ltd., Weifang 261061, China

Abstract :In the view of the fracture problem of connecting rod’s big screw hole during fatigue test of a marine
medium speed engine, the test process, fracture morphology and metallographic structure of fault parts are
analyzed. The difference of fatigue calculation results between simplified global model and refined sub-model in
finite element simulation are compared, the material of connecting rod is optimized and the extrusion thread
process is improved. Finite element calculation and fatigue test are carried out for the improvement of the
connecting rod. The results show that the main cause of the fracture is the insufficient fatigue strength at the
threaded hole of the connecting rod. The simulation results of the sub-model agree well with the fault mode. The
fatigue strength of connecting rod can be improved by improving mechanical properties of connecting rod and
connecting rod adding process, the minimum safety fatigue factor is increased from 1. 05 to 1. 35, and the
fatigue fracture of connecting rod can be effectively solved. The improved analysis can provide a reference for
solving the problem that the same fault mode occurs in the thread of the key parts of the engine under cyclic
load.
Keywords : connecting rod; fatigue fracture; fatigue safety factor; finite element calculation; sub-model
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the universal characteristic, steady-state cycle and transient cycle tests are carried out for the air leakage of
different pipelines of the intake and exhaust system respectively, and the carbon flow deviation with the change
law of air leakage position and amount is tested and analyzed. The results show that the carbon flow deviation of
the test condition points is positive when the air is leaking from the intake pipe or exhaust pipe after the
compressor, the maximum carbon flow deviation is 35% when the air is leaking from the intake pipe after the
compressor, and 1. 7% when the air is leaking from the exhaust pipe; the carbon flow deviation is negative when
the air is leaking from the intake pipe before the compressor, and the maximum is —6. 3% ; The absolute value
of the carbon flow deviation increases with the increasing of the air leakage of the intake system, but the air
leakage of the exhaust system does not affect the carbon flow deviation. The carbon flow deviation is mainly
affected by the air leakage from the intake pipe, when the carbon flow deviation exceeds 3%, the air inlet line
after the compressor shall be checked first if the carbon flow deviation is positive, the air inlet line before the
compressor shall be checked if the deviation is negative.

Keywords ; carbon balance; carbon flow deviation; air leakage from engine intake and exhaust system
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