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A case study on the bolt failure of the moving parts of a marine diesel engine

Jong-Ho Kim' - Jae-Hyun Lee'
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Abstract: To investigate and analyze the cause of the failure of the connecting rod bolt and the crank pin bearing bolt of the
diesel engine of this study, the following results were obtained through site surveying, the investigation of literature referring to
similar failures, testing and inspection of the fracture surface, and the experience of the researchers.

The fractured crank pin bearing bolt of the diesel engine is estimated to be damaged later than the connecting rod bolt. From
the shape of fracture surface, it is evident that the failed connecting rod bolt is fractured by fatigue failure due to abnormally
repeated loads (e.g. loosening of the connecting bolt, etc.), and is not failed by brittle fractures due to the impact load. The sur-
face of the U-nut on the fractured connecting rod bolt has been worsening due to the improper use of lubricant (agent for pre-
vention of thread fixing) and no usage of separating the each connecting rod on each cylinder. Moreover, there is the possibility
that those poor surface conditions of the fractured connecting rod bolt have affected the failure of the connecting rod bolt of the
main engine. And it could be assumed that the mechanical characteristic and manufacturing process of the failed connecting rod
bolt and crank pin bearing bolt, which were made by a domestic company, conform to the design requirements for those bolts.
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- Cylinder block & cylinder liner of No.2 cylinder

W e gEY o Bysyon
ol
-

- Connecting rod & bolts of No.2 cylinder

- Crank pin of No.2 cylinder

- Connecting rod bolt & crank pin bearing bolt of No.2
cylinder

- Suction/exhaust valves, push rod, cam roller and cam of
No.2 cylinder

- Reduction gear box casing
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Figure 1: Assembly of connecting rod viewing from aft side

Friction Ring

Figure 2: Tightening mechanism of U nut
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Figure 3(g) : Crank Pin Bearing Bolt MZ|(37I)E H 3o
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Figure 4: Test specimens of connecting rod bolt, crank pin
bearing bolt and U nut for connecting rod bolt
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Figure 5: Fractured connecting rod bolt [A]
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Figure 6: Hardness test specimens for connecting rod bolt
[A], crank pin bearing bolt [B] & U nut [C]
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Figure 8: Macro structure of crank pin bearing bolt [B]
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Figure 9: Macro structure of U nut[C] for crank pin bearing bolt
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Figure 12: New U nut supplied by engine maker and used
U nut on board
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